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5-(2-(2,5-DIFLUOROPHENYL)PYRROLIDIN-1 -YL)-3-(1 H-PYRAZOL-1 -YL)PYRAZOLO[1
,5-A]PYRIMIDINE DERIVATIVES AND RELATED COMPOUNDS AS TRK KINASE INHIBITORS FOR
TREATING CANCER

RELATED APPLICATION

6061} The application claims priosity to, and the benefit of, U.8. Provisional Application
No. 62/599.490, filed on December 15, 2017, the contents of which are incorporated herein by

reference in their entirety.
FIELD OF DISCLOSURE

6062} The present application is directed to inhibitors of tropomwosin kinases (Trk)
useful i the treatment of diseases or disorders associated with Trk kivases or Trk kinase
fusions. Specifically, the application is concerned with compounds and compositions thereof,
which mnhibit Trk kinases or Trk kinase fusions, methods of treating diseases or disorders
assoctated with Trk kinases or Trk kinase fusions, and methods of svnthesis of these

compounds.
BACKGROUND OF THE APPLICATION

6063} The tropomyosin kinase receptor family includes TrkA, TrkB, TrkC and p75 and
serves as high affinity cell surface receptors for the growth factors NGF, BDNF, NT3 and NT4,
respectively. The Trk signaling pathway is regulated by a number of intracellular signaling
cascades which include protein products encoded by proto-oncogenes and tumor suppressor
genes, most of which are essential for neuronal development and tumorigenesis (see, e.g., C
Thiele, et. al. (2009} Clin. Cancer Res. 15: 5962). Growth factors are important signaling
molecules that promote the growth, development and homeostasis of cellular systems.
Inhibition of these receptors may lead to the modulation or inhibition of intracellular signaling
cascades that regulate cell growth and proliferation, celfular commumication between cells that
regulate signaling, feedback mechanism and horoeostasis. These growth factors have been

implicated in the growth and proliferation of both newronal and non-newronal cells.

{0004} Advances in the detection of oncogenic mutations in tumors revealed onogenic
alierations, such as gene fusions, for the genes encoding TrkA (NTRKI), TekB (NTRK D), and
TrkC (WTRK 3) receptor tyrosine kinases across multiple tumor types (see, Vaishnavi, A. ef al.
(2015) Cancer Discov. 5(1): 1-10}. Such gene fusions have been detected in a wide variety of
cancer types and may be viable targets for precision chemotherapies. For example, the 7PA/3-
NTRK! gene fusion was found to be prevalent in colorectal cancer and lung adenocarcinoma

cells, whereas the Z7V6-NTRK3 gene fusion was found to be the donunant gene fusion in
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malignancies such secretory breast carcinoma and mammary analogue secretory carcinoma

{(MASC).

{6065} Indubition of Trk with small molecule inhibitors therefore has the potential to be
a treatment for inflammatory diseases, infections, autoimmune disorders, siroke, ischemia,
cardiac disorder, neurological disorders, dermatological disorders, fibrogenic disorders,
proliferative disorders, hyperproliferative disorders, non-cancer hyper- proliferative disorders,
tumors, leukemias, neoplasms, cancers, carcinomas, metabolic diseases, malignant disease,
vascular restenosis, psoriasis, atopic dermatitis, pruritis, eczema, Gorlin Syndrome, Netherton
Syndrome, basal cell carcinoma, dermatomyoeytis, cyvlindromas, atherosclerosis, rheumatoid
arthritis, osteoarthritis, heart failure, chronic pain, neuropathic pan and other disorders. For
this reason, there remains a considerable need for potent small molecule inhibitors of Trk

kinases.
SUMMARY OF THE APPLICATION

{0006} A first aspect of the application relates to compounds of formula (IV):

A v},
and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,

stereoisomers, and tautomers thereof,

wherein:
X s H, (C1-Ce) alkyl, or halogen;
XiisHor Dy
Y s H, B, C1-Ce alkyl, or ON;
Ry

Ry U

N
—n

Lis R R LO(CRRO(Co-Cro) aryl, -NRs-{CRaRa)-(Co-Cro) aryl, -
O(CR3R4)-5- or 6-membered heteroaryl, or -NRs-(CR3R4)-5- or 6- membered heteroaryl,
wherein the aryl and heteroaryl are optionally substituted with one or more Rs;

~
L
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each Ri and Ry is independently H, {C1-Ce} alkyl, (Ci-Ce) alkoxy, {Ci-Cs) haloalkyl,

(C1-Co) haloalkoxy, halogen, or ~-OH;
R218 {Ce~Cio) aryl or 5- or 6-membered heteroaryl, wherem the aryl and

hetercaryl are optionally substituted with one or more Ry;

Rris H, D, (C1-Co) alkyl, or halogen;

each B3, Ry and Rs at each occurrence 1s independently H or (C1-Ce) alkyl;

each Reis independently at each occurrence (Ci-Ce) alkyl, (Ci-Co) alkoxy, (Ci-Cs)
haloalkyl, {Ci-Cs) haloalkoxy, or halogen;

each R7is independently at each occurrence (Ci-Cse) alkyl, (C1-Co) alkoxy, (Ci1-Ce)

hatoalkyl, {C:-Ce) haloalkoxy, or halogen;

|
W
Ais ( RS) n;

3 is N or CRy;

each of Rs and Ro, at each occurrence, independently is H, halogen, cyano, (Co-
Coyalkvl-OR?, {Co-Colalkyl-NRRP, (Co-Coalkyl-C{OIR?, (Co-Colalkyl-P(OIR®RP, (Co-
Coalkyl-S(O)R2, NREC{OIR?, NRS(O):R?, or RY,

or Re and Ro, together with the atoms to which they are atiached, forma 5-10 7-
membered ring optionally comprising one or more heteroatoms selected from N, O, and S
and optionally substituted with one or more R3!;

each RW independently is (C1-Cs) alkyl, (C1-Cs) haloalkyl, (C5-Cs) cycloalkyl, 3- 1o 8-
membered heterocy cloalkyl, (Ce-Cio) arvl, or § 1o 10-membered heteroaryl, each of which is
optionally substituted with one or more R¥;

each of B! and R%2. at each occurrence, independently is H. halogen, cyano, ({1-Ce)
alkyl, (C1-Ce) haloalkyl, (Co-C3)alkyl-OR®, {Co-CaalkyI-NRRY, C{OYORS, or C{HOINRCRY,

each of R% R, R®, and RY independently is R, (C3-Cx} cvcloalkyl, 3- to 8-membered
heterocy cloalkyl, (Co-Cslalkyi-ORE, or (Co-Cslalkyl-NRENRE,

or R? and RP or R° and RY together with the atoms to which they are altached forma §
to 7-membered ring optionally comprising one or more heteroatoms selected from N, O, and
8

gach of R%, R, R#, RY, R!, and R independently is H, (Ci-Cs) alkyl or {C1-Ce)

3
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haloalkyl;
nis 0, 1, or 2; and

pisO, 1, or 2.

G067} Anocther aspect of the application relates to a method of treating a disease or
disorder associated with the inhibition of a tropomyosin kinase (Trk}. The method comprises
administering (o a patient in need of a treatment for diseases or disorders associated with
maodulation of a tfropomvosin kinase an effective amount of a compound of Formula (IV), or
a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomer, or tautomer

thereof.

{6068} Another aspect of the application relates to a method of treating a disease or disorder
associated with the inhibition of one or more tropomyosin  kinases {Trk). The method
comprises administering to a patient in need of a treatment for diseases or disorders associated
with modulation of a tropomyosin kinase an effective amount of a compound of Fornula (IV),
or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereocisomer, or fautomer

thereof.

{6009} Another aspect of the application relates to a method of preventing a disease or
disorder associated with the inhibition of a tropomyvosin kinase (Trk). The method comprises
admimstering to a patient in need of a treatment for diseases or disorders associated with
modulation of a tropomyosin kinase an effective amount of a compound of Formula {(IV), or
a pharmaceutically acceptable salt, hyvdrate, solvate, prodrug, sterecisomer, or tautomer

thereof.

{3010} Another aspect of the apphcation relates {0 a method of preventing a disease or
disorder associated with the inhibition of one or more tropomyosin kinases (Trk). The method
comprises administering to a patient in need of a treatment for diseases or disorders associated
with modulation of a tropomyosin kinase an effective amount of a compound of Formula {1V},
or a pharmaceutically acceptable salt, hyvdrate, solvate, prodrug, sterecisomer, or tautomer

thereof.

(LEERY Another aspect of the application is directed to a method of inhibiting a tropomyosin
kinase (Trk). The method involves adminisiering to a patient in need thereof an effective
amount of a compound of Fornmuda (1V), or a pharmaceutically acceptable salt, hydrate, solvate,

prodrug, sterecisomer, of tautomer thereof.
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{6612} Another aspect of the application is directed fo a method of inhibiting one or more
tropomyosin kinases {Trk). The method involves administering 1o a patient in need thereof an
effective amount of a compound of Formula (IV), or a pharmaceutically acceptable salt,

hydrate, solvate, prodrug, stereoisomer, or tautomer thereof

=2

{6013} Another aspect of the application is directed to pharmaceutical compositions
comprising a compound of Formuda (IV), or a pharmaceutically acceptable salt, hydrate,
solvate, prodrug, stereoisomer, or tautomer thereof and a pharmaceutically acceptable carrier.

The pharmaceutical acceptable carrier may further include an excipient, diluent, or swrfactant.

{6014} Another aspect of the present application relates to a compound of Formula (IV), or
a pharmaceutically acceptable salt, hyvdrate, solvate, prodrug, sterepisomer, or tautomer
thereof, for use in a method of treating a disease associated with inhibiting a tropomvosin

kinase (Trk}.

6015} Another aspect of the present application relates to a compound of Formula (IV}, or
a pharmaceutically acceptable salt, hyvdrate, solvate, prodrug, stereoisomer, or tautomer
thereof, for use in a method of preventing a disease associated with inhibiting a tropomyosin

kinase (Trk}.

{6616} Another aspect of the present application relates to a compound of Formula (TV), or
a pharmaceutically acceptable salt, hvdrate, solvate, prodrug, stereoisomer, or tautomer
thereof, for use in a method of treating a disease associated with inhibiting one or more

tropomyosin kinases (Trk).

6017} Another aspect of the present application relates to a compound of Formula (IV), or
a pharmaceutically acceptable salt, hvdrate, solvate, prodrug, sterenisomer, or tautomer
thereof, for use in a method of preventing a disease associated with inhibiting one or more

tropomyosin kinases (Trk}.

{6618} Another aspect of the present application relates to the use of a compound of
Formula (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomer,
or tautomer thereof, in the manufacture of a medicament for treating a disease associated with

inhibiting a tropomyosin kinase {Trk).

3019} Another aspect of the present application relates to the use of a compound of
Formula (IV), or a pharmaceutically acceptable salt, hyvdrate, solvate, prodrug, stereoisomer,
or tautomer thereof, in the manufacture of a medicament for preventing a disease associated

with inhibiting a tropomyosin kinase (Trk}.
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{6620} Another aspect of the present application relates to the use of a compound of
Formula (IV), or a pharmaceutically acceptable salt, hvdrate, solvate, prodrug, sterecisomer,
or tautomer thereof, in the manufacture of a medicament for treating a disease associated with

inhibiting one or more tropomyvosin kinases (Trk).

6021} Another aspect of the present application relates to the use of a compound of
Formula (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,
or tautomer thereof, in the manufacture of a medicament for preventing a disease associated

with inhibiting one or more tropomyosin kinases (Trk).

6022} Another aspect of the present application relates to a method of inhibiting of a Trk
kinase. The method comprises administering to a subject in need thereof an effective amount

of a compound of formula (IV). or a pharmaceutically acceptable salt thereof.

(6023} Another aspect of the present application relates to a method of inhibiting of one or
more Trk kinases. The method comprises administering to a subject in need thereof an effective

amount of a compound of formula (IV), or a pharmaceutically acceptable salt thereof.

(G024} Another aspect of the present application relates fo a method of treating a disease
or disorder associated with inhibiting of a Trk kinase. The method comprises administering to
a subject in need thereof an effective amount of a compound of formula (IV), or a

pharmaceutically acceptable salt thereof.

6025} Another aspect of the present application relates to a method of treating a disease
or disorder associated with inhibiting of one or more Trk kinases. The method comprises
administering 10 a subject in need thereof an effective amount of a compound of formmda (IV),

or a pharmaceutically acceptable salt thereof.

{6026} Another aspect of the present application relates to a method of wnhibiting a Trk
kinase. The method comprises contacting the Trk kinase with an effective amount of a

compound of formula (IV}, or a pharmaceutically acceptable salt thereof.

6627} Another aspect of the present application relates {0 a method of inhibiting & Trk
kinase fusion. The method comprises contacting the Trk kinase fusion with an effective amount
of a compound of formula (IV), or a pharmaceutically acceptable salt thereof.

3028} Another aspect of the present application relates to a method of inhibiting a Trk
kinase in a cell. The method coroprises contacting the cell with an effective amowunt of a

compound of formula (1V), or a pharmaceutically acceptable salt thereof.
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{6629} Another aspect of the present application relates to a method of inhibiting a Trk
kinase fusion in a cell. The method cormprises contacting the cell with an effective amount of

a compound of formula (IV), or a pharmaceutically acceptable salt thereof.

16630 Another aspect of the present application relates to a method of inhibiting of a Trk
kinase in a subject. The method comprises administering to the subject in need thereof an

effective amount of a compound of formula (FV), or a pharmaceutically acceptable salt thereof.

{6031} Another aspect of the present application relates to a method of jnhibiting of a Trk
kinase fusion in a subject. The method comprises administering to the subject in need thereof
an effective amount of a compound of formula V), or a pharmaceutically acceptable salt

thereof.

166324 Aunother aspect of the present application relates to a method of whibiting one or
more Trk kinases. The method comprises contacting the one or more Trk kinases with an

effective amount of a compound of formula (FV}), or a pharmaceutically acceptable salt thereof

[B033] The present application further provides methods of treating a disease or disorder
associated with modulation of one or more tropomyosin  kinases (Trk) including. but not
limited to, inflammatory diseases, infections, autormmune disorders, stroke, ischemia, cardiac
disorder, neurological disorders, dermatological disorders, fibrogenic disorders, proliferative
disorders, hyperproliferative disorders, non-cancer hyper- proliferative disorders, tumors,
leukemias, neoplasms, cancers, carcinomas, metabolic diseases, malignant disease, vascular
restenosis, psoriasis, atopic dermatitis, pruritis, eczema, Gorlin Svndrome, Netherton
Svudrome, basal cell carcinoma, dermatomyocyiis, cylindromas, atherosclerosis, rheumatoid
arthritis, osteoarthritis, heart fatlure, chronic pain, neuropathic pain, comprising, administering
to a patient suffering from at least one of said diseases or disorder a compound of Formula
(IV), or a pharmaceutically acceptable salt, hvdrate, solvate, prodrug, sterecisomer, or tawomer

thereof.

{6634} The present application provides inhibitors of one or more tropomyosin  kinases
(Trk) that are therapeutic agents in the treatment of diseases such as inflammation, autoimnune
diseases, cancer and other diseases associated with the modulation of one or more tropomyosin

kinases (Trk).

{0035} The present application further provides compounds and corapositions with an
improved efficacy and safety profile relative to known tropomyosinn kinase (Trk) inhibitors.
The present discloswe also provides agents with novel mechanisms of action toward

7
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tropomyosin  kinases (Trk} in the treatment of various tvpes of diseases including, but not
himited to, inflammatory diseases, infections, avtoimmune disorders, stroke, ischena, cardiac
disorder, neurclogical disorders, dermatological disorders, fibrogenic disorders, proliferative
disorders, hyperproliferative disorders, non-cancer hyper- proliferative disorders, tumors,
teukemias, neoplasms, cancers, carcinomas, metabolic discases, malignant disease, vascular
restenosis, psoriasis, atopic dermatitis, pruritis, eczema, Gorlin Syndrome, Netherton
Syndrome, basal cell carcinoma, dermatomyocevtis, cylindromas, atherosclerosis, rheumatoid
arthritis, osteoarthritis, heart failure, chronic pain, and neuropathic pain. Ultimately the present
application provides the medical community with a novel pharmacological strategy for the

treatment of diseases and disorders associated with tropomyvosin kinases (Trk).
DETAILED DESCRIPTION OF THE APPLICATION

{3636} The present application relates to compounds and compositions that are capable of
inhibiting the activity one or more tropomyosin  kinases (Trk). The application features
methods of treating. preventing or ameliorating a disease or disorder in which one or more
tropomyosin  kinases (Trk) plav a role by administering to a patient in need thereof a
therapeutically effective amount of a compound of Formula (IV), or a pharmaceutically
acceptable salt, hvdrate, solvate, prodrug, stereoisomer, or tawtomer thereof. The methods of
the present application can be used in the freatment of a variety of tropomyvosin kinases (Trk)
dependent diseases and disorders by intubiting the activity of one or more froponmvosin kinases
(Trk}. Inhibition of tropomyosin kinases (Trk) provides a novel approach to the treatment,
prevention, or amelioration of diseases including, but not limited to, inflaromatory diseases,
infections, autoimmune disorders, stroke, ischemia, cardiac disorder, neurclogical disorders,
dermatological disorders, fibrogenic disorders, proliferative disorders, hvperproliferative
disorders, non-cancer hyper- proliferative disorders, tumors, leukemias, neoplastos, cancers,
carcinomas, metabolic diseases, malignant disease, vascular restenosis, psoriasis, atopic
dermatitis, pruritis. eczema, Gorlin Syndrome, Netherton Syndrome, basal cell carcinoma,
dermatomyocyvtis, cylindromas, atherosclerosis, theumatoid arthritis, osteoarthritis, heart

failure, chronic pain, neuropathic and pain,

G037} The application further features methods of treating, preventing or ameliorating a
disease or disorder in which one or more tropomyosin  kinases {Trk) play a role by
administering 1o a patient in need thereof a therapeutically effective amount of a compound of
Formula (IV), or a pharmaceutically acceptable sali, hvdrate, solvate, prodrug, stereoisomer,

or tautomer thereof.
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{6638} In a first aspect of the application, the compounds of Fornuda (IV) are described:

A (V).

and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs, steresisomers,

and tauiomers thereof, wherein A, L, X, X1, and Y are as described herein above,

{6639} The details of the application are set forth 10 the accompanying description below.
Although methods and materials similar or equivalent to those described herein can be used in
the practice or testing of the present application, illustrative methods and materials are now
described. Other features, objects, and advantages of the application will be apparent from the
description and from the claims. In the specification and the appended claims, the singular
forms also include the plural unless the context clearly dictates otherwise. Unless defined
otherwise, all technical and scientific terros used herein have the same meaning as commonly
understood by one of ordinary skill int the art to which this application belongs. All patents and

publications cited in this specification are incorporated herein by reference in their entireties.
Definitions

{3040} The articles "a" and "an" are used in this disclosure to refer to one or more than one
{(i.e., 1o at least one) of the grasmmatical object of the article. By way of example, "an clement”

means one element or more than one element.

{6041} The term "and/or" is used m this disclosure to mean either "and” or "or™ unless

indicated otherwise.

{60421 The term “optionally substituted” is understood to mean that a given chemucal
motety {e.g., an alkyl group) can (but is not required to) be bonded other substituents {(2.g.,
heteroatoms). Forinstance, an alky! group that is optionally substituted can be a fully saturated
atkvl chain ({e., a pure hyvdrocarbon). Alternatively, the same optionally substituted alkyl
group can have substituents different from hydrogen. For instance, it can, at any point along
the chain be bounded to a halogen atom, a hyvdroxy! group, or any other substituent described

herein. Thus the term “optionally substituted” means that a given chemical motety has the
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potential to contain other functional groups, but does not necessarily have any further
functional groups. Suitable substituents used in the optional substitution of the described
groups include, without limitation, halogen, oxo, -OH, -CN, -COQH, -CHxCN, -0-«(Ci-Cs)
alkvl, (Ci-Cs) alkyl, C1-Cs atkoxy, (C1-Ce) haloalkyl, €i1-Cs halsalkoxy, -0-(C2-Co) alkenyl, -
O-(C2-Cs) altkyuyl, (C2-Ce) alkenyl, (C2-Co) alkynyl, -GH, -OP(OYOH):z, -QCOXNC1-Co) alkyl,
~C{ONC;-Co) alkyl, -OCOY(C1-Co)y alkyl, -NH, -NH{(C1-Ce) alkyl), -N{Ci-Ce) alkyl), -
NHC{OXC-Co) alkyl, -CONH{C1-Co) alkyl, -S{OR(C1-Ce) alkyl, -S{ONH(C1-Co) alkyl, and
S(OINUC1-Co) alkyly. The substituents can themselves be optionally substituted. “Optionally
substituted” as used herein also refers to substituied or unsubstituied whose meaning i3

described below.

16043} As used herein, the term “substituted” means that the specified group or moiety
bears one or more suitable substituents wherein the substituents may connect to the specified
group or moiety at one or more positions. For example, an aryi substituted with a cvcloalkyl
may indicate that the cycloalkyl connects to one atom of the aryl with a bond or by fusing with

the aryl and sharing two or more conumnon atoms.

{6044} As used herein, the term “unsubstituted” means that the specified group bears no

substituents.

{6045} Unless otherwise specifically defined, the term "arvi” refers to cyvclic, aromatic
hydrocarbon groups that have 1 to 3 aromatic rings, including monocyclic or bicyclic groups
such as phenyl, bipheny! or naphthy!l. Where containing two aromatic rings {(bicyclic, etc.}, the
aromaiic rings of the arvl group may be joined at a single point {e.g., biphenyl), or fused {e.g.,
naphthyl). The arv] group may be optionally substituted by one or more substituents, e.g., 1 to
5 substituents, at any point of attachment. Exemplary substituents include. but are not limited
to, -H, -halogen, ~-0-(Ci-Cs) alkyl, (C1-Ce) alkyl, ~-0-{C2-Co} alkenyl, -0-(C2-Co) alkynyl, (Co-
Ce) alkenyl, {Ca-Ce) alkynyl, -OH, ~OP(OXOH), -OC(ONC1-Cs) alkyl, ~C{OXC:-Co) alkyl, -
OC{OYO(C1-Co) alkyl, NHz, NH{(C1-Ce) alkyl), N{{C-Co) alkylp, -8(03-(C1-Co) alkyl, -
S(OINF(C1-Cs) alkyl, and S(ON(C1-Ce) alkyl}e. The substituents can themselves be
optionally substituted. Furthermore when containing two fused rings the arvl groups herein
defined may have an unsaturated or partially saturated ring fused with a fully saturated ring.
Exemplary ring systems of these aryl groups include, but are not limited to, phenyl, biphenyl,
naphthy!, anthracenyl, phenalenyl, phenanthrenyl, indanyl, indenyl, tetrahydronaphthalenyl,

tetrahydrobenzoannulenyl, and the like.

10
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{6046} Unless otherwise specifically defined, "heteroarvl" means a monovalent
monocyclic aromatic radical of S to 24 ring atoms or a polycyvchic aromatic radical, containing
one or more ring heteroatoms selected from N, O, or 8, the remaining ring atoms being C.
Hetercaryl as herein defined also means a bicyclic heteroaromatic group wherein the
heteroatom 1s selected from N, O, or 8. The aromatic radical is optionally substituted
independently with one or more substituents described herein. Examples include, but are not
limited to, furyl, thienvl, pyrrolyvl. pyridyl, pyrazolyl, pyviimidinyl, imidazolvl, isoxazolyl,
oxazolyl, oxadiazolyl, pyrazinyl, indolyl, thiophen-2-vl, quinolyl, benzopyranyl, isothiazolyl,
thiazolyl, thiadiazole, indazole, benzimudazolyl, thienof3,2-blthiophene, triazolyvl, tnazinyl,
imidazof1,2-blpyrazolyl, furo[2.3~cjpyridinyl, imidazof1,2-alpyridinyl, indazolyl,
pyrrolofZ 3-clpyridinvl,  pyrrolof3,2-clpyrnidinyl,  pyrazolof3,4-clpyridinvl,  thieno{3,2-
clpyridingl, thieno[2,3-clpyridinyl, thieno[2,3-blpyridinyl, benzothiazolyl, indolyl, indolinyt,
indolinonyl,  dibyvdrobenzothiophenyl, dihwvdrobenzofuranyl, bevzofuran, chromanyl,
thiochromanyl, tetrahvdroguinolinyl, dihydrobenzothiazine, dihydrobenzoxany!, guinclinyl,
isoquinolinyl, 1,6-naphthyridinyvl, benzofdelisoquinolinyl, pyrido[4,3-b}i1.6]naphthyridinyl,
thienof 2, 3-blpyrazinyl, quinazolinyl, tetrazolof[1,5-alpyrdinyl, [1,2,.4}razolof4,3-alpyridinyl,
isoindolyl,  pyrrolof2,3-blpyndinyl,  pyrrolof3.4-blpvndinvl,  pyrrolo{3,2-bipyridinyl,
imidazo|5,4-bipyridinyl, pyvrrolo{1,2-alpyrimidinyl, tetrahvdro pyrrolof 1. Z-alpyrimidinyl, 3,4~
dihydro-2H-12%-pyrrolo|2.1-bjpyrimidine, dibenzofb.d] thiophene, pyridin-2-one, furo{3,2-
clpyridinyl,  furo[2,3-clpynidinyl,  1H-pyrido{3.4-bi{1.4}] thiazinyl, benzooxazolyl,
benzoisoxazolyl, furo{2,3-bipyridinyl, benzothiophenyl, 1,5-naphthyridinyl, furo{3,2-
blpyridine, [1,2,4ltnazolof1,5-alpyridinyl, benzo [1,2,3ltriazolvl, inudazol 1,2-alpyrimidinyi,
[1.2 4linazolof4,3-bipyridazinyl, benzofc]i1.2,5ithiadiazolvl, benzo[cl{1,2.5]oxadiazole, 1,3-
dihydro-2H-benzo[dlimidazol-2-one, 3 4-dihydro-2H-pyrazolo [1,5-b}{1.2]oxazinvl, 4.5,6.7-
tetraby dropyrazolof 1,5-a]pyridinyt, thiazolof 5,4-d}thiazoly], imidazof2,1~
bi[ 1,3, 4}thiadiazolyl, thieno[2,3-bjpvrrolyvl, 3H~indolyl, and dertvatives thereof. Furthermore
when containing two fused rings the aryl groups herein defined may have an unsaturated or
partially saturated ring fused with a fully saturated ring. Exemplary ring systems of these
heteroarvl groups include indolinyl, indolinonyl, dihydrobenzothiophenyl, dihydrobenzofuran,
chromanyl, thiochromanyl, tetrahydroquivolinyl, dibyvdrobenzothiazine, 3,4-dihydro-1H-

isoquinolinyl, 2.3-dithvdrobenzofuran, indolinyl, indolyl. and dihydrobenzoxanyl.

{60647} Halogen or “halo™ refers to fluorine, chlorine, bromine, or iodine.

i1
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{6048} Ally] refers to a straight or branched chain saturated hydrocarbon containing 1-12
carbon atoms. Examples of a {C1-Ce) alkyl group include, but are not limited to, methyl, ethyl,
propyl, butvl, pentyl, hexyl, isopropyl, 1sobutyl, sec-butyl, tert-butyl, isopentyl, neopentyl, and

tsohexyl.

3049} “Alkoxy” refers to a straight or branched chain saturated hydrocarbon containing
1-12 carbon atoms containing a termunal “0” in the chain, 7.e, -Oalkyvl). Examples of alkoxy
groups meclude, without liraitation, methoxy, ethoxy, propoxy, butoxy, t-butoxy, or pentoxy

Qroups.

{6050} “Alkeny!” refers to a straight or branched chain unsaturated hydrocarbon containing
2-12 carbon atoms. The “alkenyl” group contains at least one double bond in the chain. The
double bond of an alkenvl group can be unconjugated or conjugated to another unsaturated
group. Examples of alkenyl groups include ethenyl, propenyl, n-butenvl, iso-butenvl, pentenvi,
or hexenyl. An alkenyl group can be unsubstituted or substituted. Alkenyl, as herein defined,

may be straight or branched.

{6051} “Alkynyl” refers to a straight or branched chain unsaturated hydrocarbon containing
2-12 carbon atoms. The “alkvnyl” group contains at least one iriple bond in the chain.
Examples of alkenyl groups include ethyvnyl, propargyl, n-butynyl, iso-butynyl, pentynyl, or

hexynyl. An alkynyl group can be unsubstituted or substituted.

16652] The term “alkylene” or “alkylenyl” refers to a divalent alkyl radical. Any of the
above mentioned monovalent alkyl groups may be an alkvlene by abstraction of a second
hydrogen atom from the alkyl. As herein defined, alkylene may also be a Ci-Csalkylene. An
alkylene may further be a Ci-Cs alkylene. Typical alkylene groups include, but are not limited
to, -CHo-, ~-CH{CH:)-, ~C{CH;3 ), -CH2CHo-, -CH2CH(CH:)-, ~-CH2C(CH: Y-, -CH2CH2CHa-,
~SCHoCHLCHLCH-, and the like.

{6653} The term “aminoalkyl” as used herein refers to an alkyl group, as defined herein,
which is substituted one or more amino. Exaroples of aminoalkyl groups include, but are not

linuted to, anunomethyl, diaminomethyl, aminoethyl, 1,2-aminoethyl, eic.

{3054} “Cyeloatkyl” means monocyclic or polyeyclic saturaied carbon rings {e.g., fused,
bridged. or spire rings) containing 3-18 carbon atoms {(e.g., Ts5-Cic). Examples of cvcloalkyl
groups include, without limmtations, cyclopropyl, cvclobutyl, cyclopentyl, cyclohexyl,

I,  cvclooctanyl, norboranyl, norborenyl, bicyclo|2.2.2]octanyl, or

cycloheptanyl
bicyclo[2.2.2]octenvl.

12
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{6055} “Heterocyclyl™ or “heterocycloalkyl” means monocyclic or polycyvclic rings {e.g.,
fused, bridged, or spiro rings) contaiming carbon and heteroatoms taken from oxygen, nitrogen,
or sulfur and wherein there is not delocalized n electrons (aromaticity) shared among the ring
carbon or heteroatoms. The heterocycloalkyl can be a 3, 4+, 5-, 6-, 7-, &, 9- 10-, 11-, or 12-
membered ring. The heterocycloalkyl ning structure may be substituted by one or more
substituents.  The substituenis can themselves be optionally substituted. Examples of
heterocvelyl rings include, but are not limited to, oxetanyl, azetadinyl, tetrahydrofuranyl,
tetrahy dropyranyl, pyirolidinyl, oxazolinyl, oxazolidinyl, thiazolinyl, thiazohdinyl, pyranyl,
thiopyranyl, tetrshvdropyranyl, dioxalinyl, pipendinyl. morpholinvl, thiomorpholinyl,
thiomorpholinyl  S-oxide, thiomorpholinyl S-dioxide, piperazinyl, azepinyl, oxepinyl,
diazepinyl, tropanyl, oxazolidinonyl, and bowotropanyl. In accordance with the present
application, 3- to 10- membered heterocyclyl refers to saturated or partially saturated non
aromatic rings structures comtaining between 3 and 10 atoms in which there is at leasi one

heteroatoms selected from the group N, G, or 8.

(3056} The term “hydroxyalkvl” means an alkyl group as defined above, where the alkyl
group is substituted with one or more -OH groups. Examples of hydroxyalkvl groups include

HO-CHs-, HO-CH>-CHs- and CH3-CH(OH)-.

{6657} The term “haloalkyl” as used herein refers to an alkyl group, as defined herein,
which is substituted one or more halogen. Examples of haloalkyl groups include, but are not
limited to, trifluoromethyl, difluoromethyl, pentatiuoroethyl, trichloromethyl, etc.

[6058] The term “haloatkoxy™ as used herein refers to an atkoxy group, as defined herein,

which is substituted one or more halogen. Examples of haloalkyl groups include, but are not

timited to, trifluoromethoxy, diftuoromethoxy, pentatluoroethosy, trichloromethoxy, etc.
G059} The term “cvano™ as used herein means a substituent having a carbon atom joined
to anitrogen atom by a triple bond, i.e., C=N.

16060} The term “amine” as used herein refers to primary (R-NHz, R # H), secondary (Ra-
NH, Rz = H) and tertiary (Ra-N, R = H) amunes. A substituted amine is intended to mean an
amine where at least one of the hydrogen atoms has been replaced by the substituent.

3061} The term “amino” as used hercin means a substituent containing at least one
nitrogen atom.  Specifically, NHz, ~-NH{alkvl) or alkvlamino, -N{alkyvl) or dialkylamino,

anmide-, carbamide-~, urea, and sulfamide substituents are included in the term “amino”

13



WO 2019/118584 PCT/US2018/065187

{6062} The term “dialkyiamino™ as used herein refers to an amino or NHz group where
both of the hvdrogens have been replaced with alkyl groups, as defined herein above, fe., -
MNialkyvly:. The alkyl groups on the anuno group can be the same or different alkyl groups.
Example of alkylamino groups include, but are not limited to, dimethylaming (i.e., -N{CHs)},
diethylamino, dipropylamino, ditso-propylamino, di-n-butylamino, di-sec-butylamino, di-tert-

butylamino, methy lethyvDamino, mwethyl{butylamino), etc.
[6663] The term “oxo” as used herein refers to an “=0" group.

{0064} “Spirocycloatkyl” or “spirocyclyl” means carbogenic bicyclic ring systems with
both rings connected through a single atom. The ring can be different in size and nature, or
identical in size and nature. Examples include spiropentane, sprichexane, spiroheptane,
spirooctane, spirononane, or spirodecane. One or both of the rings in a spirocycle can be fused
to another ring carbocyclic, heterocyelie, aromatic, or hetercaromatic ring. One or more of the
carbon atoms in the spirocycle can be substituted with a hetercatom (e.g., O, N, §, or P). A
(C3-Ciz) spirocyeloalkyl is a spirocycle containing between 3 and 12 carbon atoms. One or

more of the carbon atoms can be substituted with a heteroatom.

{6065} The term “spircheterocycloalkyl™ or “spiroheterocyclyl” is understood to mean a
spirocycle wherein at least one of the rings is a heterocycle (e.g., ai least one of the rings is

furanyl, morpholinyl, or piperadinyl).

6066} The term "solvate” refers to a complex of variable stoichiometry formed by a solute
and solvent. Such solvents for the purpose of the application mav not mnterfere with the
biclogical activity of the solute. Examples of suitable solvents include, but are not limited to,
water, MeQH, EtOH. and AcOH. Solvates wherein water is the solvent molecule are tvpically
referred to as hydrates. Hydrates include compositions containing stoichiometric amounts of

water, as well as compositions containing variable amounts of water.

{6067} The term "isomer" refers to compounds that have the same composition and
molecular weight but differ in physical and/or chemical properties. The structural difference
may be in constitution {geometric isomers) or in the ability to rotate the plane of polarized light
(sterecisomers). With regard to stereoisomers, the compounds of Formulda (IV) may have one
or more asymmetric carbon alom and may occur as racemates, racemic mixtures and as
individual enantiomers or diastereomers,

[G063} The disclosure also includes pharmaceutical compositions comprising an effective
amount of a disclosed compound and a pharmaceutically acceptable carrier. Representative

14



WO 2019/118584 PCT/US2018/065187

"pharmaceutically acceptable salts” include, 2. g., water-soluble and water-insoluble salts, such
as the acetate, amsonate {4,4-diaminostilbene-2 2-disulfonate), benzenesulfonate, benzonate,
bicarbonate, bisulfate, bitartrate, borate, bromide, butyvrate, calcium, calcium edetate,
camsylate, carbonate, chloride, citrate, clavulariate, dihydrochloride, edetate, edisviate,
estolate, esviate, fumerate, fiunarate, gluceptate, ghuconate, glutamate, glycollylarsanilate,
hexaftuorophosphate,  hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,
hydroxvnaphthoate, iodide, isothionate, lactate, lactobionate, laurate, magnesium, malate,
maleate, mandelate, mesvlate, methylbromide, methvinitrate, methvisulfate, mucate,
napsylate, wnitrate, N-methylglucamine ammomum salt, 3-hydroxyv-2-paphthoate, oleate,
oxalate, palmitate, pamoate  (1,1-methene-bis-2-hydroxy-3-naphthoate,  einbonate),
pantothenate,  phosphate/diphosphate,  picrate,  polygalacturonate,  propionate, p-
toluenesulfonate, salicylate, stearate, subacetate, succinate, sulfate, sulfosalicylate, suramate,

tannate, tartrate, teoclate, tosylate, triethiodide, and valerate salts.

[G069} A Mpatient” or “subject” is a mammal, e. g, a human, mouse, rat, guinea pig, dog,

cat, horse, cow, pig, or non-human primate, such as a monkey, chimpanzee, baboon or rhesus.

{6370} An "effective amount" when used in connection with a compound is an amount

effective for treating or preventing a disease in a subject as described herein.

G671} The term "carrier”, as used in this disclosure, encompasses carriers, excipients, and
diluents and means a material, composition or vehicle, such as a liquid or solid filler, diluent,
excipient, solvent or encapsulating material, involved in carrying or fransporting a
pharmaceutical agent from one organ, or portion of the body, to another organ, or portion of

the body of a subject.

{6072} The term "treating" with regard to a subject, refers to improving at leasi one
symptom of the subject's disorder. Treating includes curing, improving, or at least partially

ameliorating the disorder,

(G673} The term "disorder” is used m this disclosure to mean, and 1s used interchangeably
with, the terms disease, condition, or illness, unless otherwise indicated.

3074} The term "administer”, "administering”, or "administration” as used in this
disclosure refers to either directly administering a disclosed compound or pharmaceutically
acceptable salt of the disclosed compound or a composition to a subject, or admunistering a

prodrug derivative or analog of the compound or pharmaceutically acceptable salt of the

pand
(4
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compound or composition to the subject, which can form an equivalent amount of active

compound within the subject's body.

{6675} The term "prodrug.” as used in this disclosure, means a compound which is

convertible in vivo by metabolic means (e.g., by hydrolysis) to a disclosed compound.

(30376} The term “gene fusion”™ refers to a chimeric genomic DNA, a chimeric messenger
RNA, atruncated protein or a chimeric protein resulting from the fusion of at least a portion of
a first gene to at least a portion of a second gene. In some emboduments, gene fusions involve
intemnal deletions of genomic DNA within a single gene {e.g., no second gene is involved in

the fusion). The gene fusion need not mclude entire genes or exons of genes.

(6077} The term “fusion profein” as used herein refers to a novel chimeric protein
coustruct that 1s the result of combining two or more doroains or linker regions froro different
proteins for the purpose of combining in one single polypeptide chain functions and recognition
properties normally associated with two or more distinet polypeptides. This is most often
accomplished by the adjacent molecular cloning of the nucleotide sequences encoding for the
desired protein domains to result in the creation of a new polynucleotide sequence that codes
for the desired protein. Alternatively, creation of a fusion protein may be accomplished by
chemucally joining two proteins together. For example, the fusion protein can comprise a Trk

kinase (e.g., TrkA, TrkB, or TrkC) hinked to another protein.

[G078] The term "cancer" includes, but is not limited to, the following cancers:
adrenocortical carcinoma, AIDS-related lvmphoma, AIDS-related malignancies, anal cancer,
cercbellar astrocyioma, exirahepatic bile duct cancer, bladder cancer,
osteosarcoma/malignant fibrous histiocytoma, brain stern ghioma, ependymoma, visual
pathway and hypothalamic gliomas, breast cancer, bronchial adenomas/carcinoids, carcinoid
tumors, gastrointestinal carcinoid tumors, carcinoma, adrenocortical, islet cell carcinoma,
primary central nervous system lymphoma, cervical cancer, chronic lvmphocytic leukemia,
chronic myelogenous leukemia, clear cell sarcoma of tendon sheaths, colon cancer, colorectal
cancer, culaneous t-cell lymphoma, endometrial cancer, ependymoma, esophageal cancer,
Ewing's sarcoma/family of tumors, extracranial germ cell tumors, exiragonadal germ cell
tumors, extrahepatic bile duct cancer, eve cancers, including intraccular melanoma, and
retinoblastoma, gallbladder cancer, gastrointestinal carcinoid tumor, ovarian germ cell tumor,
gestational trophoblastic tumor, hairy cell leukemia, head and neck cancer, Hodgkin's

disease, hypopharyngeal cancer, hypothalamic and visual pathway ghioma, intraocular
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melanoma, Kaposi's sarcoma, larvageal cancer, acute lvmphoblastic leukemia, acute myeloid
leukemia, liver cancer, non-small cell lung cancer, small cell lung cancer, non-Hodgkin's
lvmaphoma, Waldenstrom's macroglobulinemia, malignant mesothelioma, malignant
thymoma, medulloblastoma, melanoma, intraccular melanoma, merkel cell carcinoma,
metastatic squamouns neck cancer with occult primary, multiple endocrine neoplasia
syndrome, multiple royeloma/plasioa cell neoplasm, roycosis fungoides, myelodysplastic
svndrome, chronic myelogenous leukemia, myeloid leukemia, multiple myeloma,
myeloproliferative disorders, nasal cavity and paranasal sinus cancer, nasopharyngeal cancer,
newroblastoma, oral cancer, oral cavity and lip cancer, oropharyngeal cancer,
osteosarcoma/malignant fibrous histiocytoma of bone, ovarian cancer, ovarian low malignant
potential tumor, pancreatic cancer, paranasal sinus and nasal cavity cancer, parathyroid
cancer, penile cancer, pheochromocytoma, pitwitary tumor, pleuropulmonary blastoma,
prostate cancer, rectal cancer, renal cell (kidney) cancer, transitional cell cancer {e.g., renal
pelvis and ureter), retinoblastoma, thabdomyosarcoma, salivary gland cancer, malignant
fibrous histiocyvtoma of bone, soft tissue sarcoma, sezary syndrome, skin cancer, small
intestine cancer, stomach (gastric) cancer, supratentorial primitive neuroectodennal and
pineal tumors, cutaneous t-celllymphoma, testicular cancer, malignant thymoma, thyroid
cancer, mammary analogue secretory carcinoma (MASC), lung adenocarcinoma, intrahepatic
cholangicarcinoma, papillary thyroid cancer, pediatric glioma, sarcoma, glioblastoma,
spitzoid neoplasms, astrocyioma, head and neck squamous cell carcinoma, low grade glioma,
high grade glioma, congenital mesoblastic nephroma, adenoid cystic carcinoma, c¢ylindromas,
gestational trophoblastic tumor, urethral cancer, uterine sarcoma, vaginal cancer, vulvar
cancer, and Wilms' tumor. In a preferred embodiment, the cancer is a non-small cell lung
cancer.

6079 In any of the embodiments of the application. the cancer can be any cancer in any
organ. For example, the cancer can be selected from the group consisting of glioma, thyroid
carcinoma, breast carcinoma, small-cell lung carcinoma, non-small-cell carcinoma, gastric
carcinoma, colon carcinoma, gastrointestinal stromal carcinoma, pancreatic carcinoma, bile
duct carcinoma, CNS carcinoma, ovarian carcinoma, endometrial carcinoma, prostate
carcinoma, renal carcinoma, anaplastic large-cell lymphoma, leukemia, multiple myeloma,

mesothelioma, and melanoma, and combinations thereof.

{3080} The present application relates to compounds or pharmaceutically acceptable salts,

hydrates, solvates, prodrugs, sterecisomers, or tautomers thereof, capable of inhibiting one or
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more Trk kinases, which are useful for the treatment of diseases and disorders associated with
modulation of one or more Trk kinases. The application further relates to compounds, or
pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereoisorsers, or tawtormers

thereof, which are usefud for inhibiting one or more Trk kinases.

3081} In one embodiment, the compounds of Formula (IV) have the structure of fornmula

(V)
e N/N
Ry N
RS S e
N N
A

(V).
and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,
stereoisomers, and tautomers thereof,
{6082} In another embodiment, the compounds of Formula (JV) have the structure of

Formwla (Va):

(Va),
and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,
sterepisomers, and tautomers thereof
{6083} In another embodiment, the compounds of Formula (IV) have the structure of

Formula (Vb):

(Vb),
and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,

sterepisomers, and tautomers thergof.
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{6084} In another embodiment, the compounds of Formula (IV) have the structure of

Formula (Vo)

Vo),

and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,

sterepisomers, and tautomers thereof.

{3085} In another embodiment, the compounds of Formula (IV) have the structure of

Formula (Vd):

(Vd),
and pharmaceutically acceptable salts, hvdrates, solvates, isotopes, prodrugs,
stereocisomers, and tautomers thereof,

G086} In another embodiment, the compounds of Fornwla (IV) have the structure of
Formula {Ve) or (V)

{(Ve), or (vH

and pharmaceutically accepiable salts, hydrates, solvates, isotopes, prodrugs,

stereoisomers, and tautomers thereot.
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{6687} In another embodiment, the compounds of Formula (IV) have the structure of

Formula (Via) or (VIb}:

N
_F N/N\ /E/\N \
. 1/ \N ==
N
N
|

N
CJ %
Q’\ {Re}
(Ra), (Via), or Re " (vib).

and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,

siereoisomers, and tautomers thereof

{6088} In another embodiment, the compounds of Formula (V) have the structure of

Formula (Vic):

and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,

siereoisomers, and tawtomers thereof

{6089} In another embodiment, the compounds of Formula (V) have the structure of

Fornula (VIa} or (Viib):

\ I\J
(R, (Viia), or
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and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,
stersoisomers, and tautomers thereof,
(6090} In another embodiment, the compounds of Forraula {(IV) have the structure of

Formula (VIic):

CJ
N

n {Vic),

and pharmaceutically acceptable salts, hvdrates, solvates, isotopes, prodrugs,
stereoisomers, and tautomers thereof
{3091} In another embodiment, the compounds of Formwla (IV) have the structure of

Formula {Viia):

(Ral, (viita),
and pharmaceutically accepiable salts, hydrates, solvates, isotopes, prodrugs,
stereoisomers, and tautomers thereof.

{6692} In another embodiment, the compounds of Formula {IV) have the structure of

Formula (ViIb):
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[ (R, .
Ro (VIITh),

and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,
stereoisomers, and tautomers thereof.

6093} In another embodiment, the compounds of Formula {(IV) have the structure of

Formula (VEc):

and pharmaceutically accepiable salts, hydrates, solvates, isotopes, prodrugs,
stereoisomers, and tautomers thereof.
{6094} In some embodiments of the Formulae above, X is H, (C1-C2) altkvl, or halogen. In
another embodiment, X is H, methvl, ethyl, F, or Cl. In vet another embodiment, X 1s H, methyl,
or F. In another embodiment, X is fluoro. In another embodiment, X is H.
[6095] In some embodiments of the Formulae above, X: is D. In another embodiment, X
is H.
{3096} In some embodiments of the Formulae above, Y is H, B, Ci-(5 alkyl, or ON. Tn
another ernbodiment, Y 1s H, D, methvl, ethyl, or CN. In vet another embodiment, Y is H,

methyl, or CN. In another embodiment, Y is H.
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{66977  In some embodiments of the Formulae above, L is R Rt In another
embodiment, L is ~Q{CR3R)~{Ce-Cro} aryl, ~NRs-{CRsRa}-(Co-Cio) arvl, -O(CR3R4)-5- or 6-
membered heteroarvl, or —-NRs-(CR3R4)-5- or 6~ membered heteroaryl, wheremn the arvi and
heteroarvl are optionally substituted with one to three Rs. In another embodiment, L is -
O(CRsR)-(Ce-Croy aryl or ~OCCR3R4}-5- or 6~-membered heteroaryl, wherein the arvl and
heteroaryl are optionally substituied with one to three Re. I another embodiment, L is -NRs-
{(CR3R4)-(Co-Cioy aryl or ~NRs-{(CR3R)-3- or 6- membered heteroaryl, wherein the arvi and
heteroaryl are optionally substituted with one to three Rs. In another embodiment, L s -
O(CRRY(Cs-Croy aryl or -NRs-{CR:R)-(Ce-Cro) arvl, wherein the aryl is optionally
substituted with one to three R®. In another embodiment, L is -O{CR3R4}-5~ or 6-membered
heteroaryl, or ~NRs-{LCR3R4)}-5- or 6- membered heteroaryl, wherein the heteroaryl is

optionally substituted with one to three Rs.

{6698} In some embodiments of the Formulae above, Ri is H, (Ci-Cs) alkyl, (Ci-Cs)
atkoxy, (C1-Cs) haloalkyl, (Ci-Cs) haloalkoxy, halogen, or —~OH. fo another embodiment, Ru is
H, (Ci-Cs) alkyl, -OH, or halogen. In ancther embodiment, Riis H, -OH, or halogen. In ancther
embodiment, Riis H, -OH. F, or CL In another embodiment, Riis H, -OH, or F. In anocther

embodiment, Riis H.

[3099] In some embodiments of the Formulae above, Ry is H, (Ci-Cs) alkvl, (Ci-Ca)
alkoxy, {C1-Cs) haloalkyl, (C1-Cs) haloalkoxy, halogen, or ~OH. In another embodiment, Ry
is H, (C1-Cs) alkyl, -OH, or halogen. In another embodiment, R is H, ~-OH, or halogen. In
another embodiment, Rris H, -OH, F, or CL. In another embodiment, Rvis H, -OH, or F. In

another embodiment, Ryis H.

{60100} In some embodimenis of the Formulae above, Ruis (Ce-Cio} aryl optionally
substituted with one to three R7. In another embodiment, Rais 5~ or 6-membered heteroary!
optionally substituted with one fo three Rv In another embodiment, Rz is (Ce-Cin} aryl
substituted with one to three Rv. In another embodiment, Rz 1s 5~ or 6-membered heteroary!
substituted with one to three Ry. In another embodiment, Rz is phenyl optionally substituted

with one to three Ry, In another embodiment, Rois phenyl substituted with one to three R7. In
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another embodiment, Rz is pyridine optionally substituted with one to three Ry, In another

embodiment, Rz is pyridine substituted with one to three Ry,

{60101}  In some embodiments of the Formulae above, Rxis H, D, (C1~Cs) alkyl, or halogen.
In another embodiment, Ry 1s H, (Ci-C2) alkyl, or halogen. In another embodiment, Ry is H or

halogen. In another embodiment, Ry is H or (Ci-C2) alkyl. In another embodiment, Ry is H.

[60102]  In some embodiments of the Formulae above, Rs is H or (C1-Cs) alkvl In another
embodiment, Rs 1s H, methyl, or ethyl. In another ernbodirent, Rs is H or methyl In another

embodiment, R; is H. In another embodiment, R3 is methyl.

[66103] In some embodiments of the Formulae above, Re 1s H or (C1-Cs) alkyl In another
ermbodiment, Rq i3 H, methyl, or ethyl. In another embodiment, Ry 1s H or methyl. In another

erobodiment. R4 is H. In another embodiment, R4 15 methyl.

166104] In some embodiments of the Formulae above, Rs i1s H or (C1-Cs} altkvl In another
embodiment, Rs is H, methyl, or ethyvl. In another embodiment, Rs is H or methyl. In another

embodiment, Rs i3 H. In another embodiment, Rs is methyl.

[G0105]  In some embodiments of the Formulae above, each Reis independently at each
occurrence (C1-Cs) alkvl, (Ci-Cs) alkoxy, (C1-Cs) haloalkyl, {(Ci-C3) haloalkoxy, or halogen.
In another embodiment, each Rs is independently at each cccurrence (C1-Cs) alkyl, (C-Ts)
haloalkyl, or halogen. In another embodiment, each Re is independently at each occurrence
(C1-C3) alkyl or halogen. In another embodiment, each Reis independently at each occurrence
methyl, ethyl, F, or Cl In another embodiment, each Reis independently at each occurrence F

or CL

{68186} In some embodiments of the Formulae above, each Rois independently at each
occurrence {(C1-Cs) alkyl, (Ci-Cs) alkoxy, (C1-Cs) haloalkyl, (Ci-Cs) haloalkoxy, or halogen.
In another embodiment, each R7is independently at each occurrence (C1-Cs) alkyl, (Ci-(3)
haloalkyl, or halogen. In another embodiment, each Ry is independently at each occurrence
{(C1-Cs) alkyl or halogen. In another embodiment, each R7is independently at each occurrence
methyl, ethyl, F, or Cl In another embodiment, each R is independently at each occurrence F

or CL
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[66107] In some embodiments of the Formulae above, A is
{66108} Insome embodiments of the Formulae above,  is C. In another embodiment, (¥ i
N,

{60109} In some embodiments of the Formulae above, Rs, at each occurrence, is H,
halogen, cvano, {Co-Ce)alkyl-OR?, {Co-Celalkyl-NR2RE, (Co-Colalkyl-C(OIRE, (Co-Colalkyl-
P(OYRRD, (Co-Co)alkyl-S(0)pR2, NREC(OIR?, NR*S{ORR?, or R¥, and RY is (Ci-Ce) alkyl,
(C1~Co) haloalkyl, {Ca-Cs) cyvcloalkyl, 3- to 8-membered heterocycloalkyl, (Ce-Cro) arvl, or §

to 10-membered heteroaryl, each of which is optionally substituted with one or more R¥2

{66110} In some embodiments of the Formuale above, R? is (Co-Ce)alkyl-OR?.

\o/\\i’

{60111} In some embodiments of the Formuale above, R% is
&O
HO/% %’\ 0 ;«{\/i

o” | oH, O\, OH. or |

{60112} In some embodiments of the Fornwmale above, R® is (Co-Celalkyl-NR2Rb.
fﬁ;”"#/ N\

{66113} In some embodiments of the Formuale above, R¥ is .
60114} In some embodiments of the Formuale above, R? is (Co-Co)alkyl-C{O)R

[\
(o4
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In some embodiments of the Formuale above, RS is

[00115]
O

/o, -

N

K\\fo [
HzN or O :
In sone embodiments of the Formuale above, R® is {Co-Colalkvl-P(O)RRY.

P
7

[00116]
661174 In some embodiments of the Formuale above, R® is or
f;::i,y /
O .
In some embodiments of the Fornuale above, R® is (Co-Celalkyl-S{O)}R?.
@]
f’i,,,,is/;/

[06118]
c?y \\\,

In some embodiments of the Formuale above, R® is

In some embodiments of the Fornwale above, R® is NRSC{O)R%

{60119}
[60120}
e
HN,
%Q
MN
{60121 In some embodiments of the Formuale above, R® is \
In some embodiments of the Formuale above, R® is NRS(OpR?

[06122]
26
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e
HN. 0
N S/f
/o
_,-/‘""N
60123} In some embodiments of the Formuale above, R¥ is \
00124] In some embodiments of the Formuale above, RY is (C1-Ce) alkyl optionally

substituted with one or more R%2. In some embodiments of the Formuale above, RW is {Ci-C3)
alkvl optionally substituted with one or more R¥. In some embodiments of the Formuale
above, RY is methyl.

{66125} In some embodiments of the Formuale above, R¥ is (Ci-Cs) haloalkyl
optionally substituted with one or more R32. In some embodiments of the Formuale above, RY

is (Ci-Cs) haloalky! optionally substituted with one or more R

00126} In some embodiments of the Formulae above, RV is trifluoromethyl or
difluoromethyl.
{06127} In some embodiments of the Formuale above, RW is (C3-Cs) cycloalkyl

optionally substituted with one or more R®. In some embodiments of the Formuale above, RY
is (T4 -Co) cycloalky! oplionally substituted with one or more R®2,

[00128] In some embodiments of the Formuale above, R¥ is 3- to 8-membered
heterocycloalkyl, optionally substituted with one or more R%. Tn some embodiments of the
Formuale above, R is 4- to 6-membered heterocyclealkyl, optionally substituted with one or
more R™.

[00129] Insomeembodimenis of the Formuale above, RY is tetrahy drofuranyl, pyrrolidinyl,

tetrahy drofuranyl, dihydrofuranyl, tetrahy dropyranyl, dihydropyranyl, or morpholinyl.
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T
O

6613067  Insome embodiments of the Formuale above, RW is

y‘;’)‘:’!‘;‘,{// / /
O
O or .
[B0131] In some embodiments of the Formuale above, RV is (Cs-C1o) ary! optionally
substituted with one or more R%%.
[00132] In some embodiments of the Formuale above, RW is 5 to 10-membered

heteroaryl optionally substituted with one or more R%. Tn some embodiments of the Formuale
above, RY is 5-membered heteroaryl optionally substituted with one or more R¥2. In some
embodiments of the Formuale above, RW is 6-membered heteroary] optionally substituted with
one or more RS2,

[00133]  Insome embodiments of the Formuale above, RY is pyridyl, pyrazinyl, pyrimidinyl,
pytidazinyl, thiophenvl, furanyl, oxadiarzolyl, pvrazolyl, pywolyl. pyridinonyl, thiazolyi,

imidazolvl, oxazolyvl, or isoxazolyl

[66134] In some embodimenis of the Formuale above, RV is N ,
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or

[303135] In some embodiments of the Formulae above, Ry, at each occurrence, is H,
halogen, cvano, (Ce-Cealkyl-OR?, {Co-Ceyalkyl-NR2RP, (Co-Celalkyl-C(OIR?, (Co-Colalkyl-
P(OIRR?, (Co-Co)alkyl-S{O)pR2, NRC(O)R?, NR*S(O)2R?, or RV, and RV is is (C1-Cs) alkyl,
{C1i-Cs) haloalkyl, (C3-Cs) cycloalkyl, 3- to 8-membered heterocycloalkyl, {Ce-Cio} aryl, or 3

to 10-membered heteroaryl, each of which is optionally substituted with one or more R®.

[66136] In some embodiments of the Formuale above, Rs is RW and RW is (C1-Cs)
alkyl, (Ci~Cs) haloalkyl, (C3-Cs) cycloalkyl, 3~ to 8-membered heterocycloalkvl, (Ce-Cio) aryl,

or 5 to 10-membered heteroarvl, each of which is optionally substituted with one or more R,

[66137]  Insome embodiments of the Formulae above, ( i1s N and Ry is is H, halogen, cvano,
(Co-Cs)alkyl-OR?, (Co-Colalkyl-NR#R?, (Co-Colalkyl-C(OIR?, (Co-Colalkyl-P(O)RRY, (Co-
Co)alkyl-S(ORRE NRC(OIRY, NR°S(0)RY, or RW,

[G0138] In some embodiments of the Formulae above, § 1s C, Ry is is H, halogen, cvano,
{Co-Coyalkyl-OR?, {Co-Colalkyl-NR2R?, (Co-Colalkyl-COIR?, {Co-Colalkyl-P(OIR?R®, ((o-
Colalkyl-S{O)RE, NREC{O)R®, NRS(ORR?, or RV, and Re is H, halogen, cvano, (Co-Ce)alkyl-
OR?,  (Co-Colalkyl-NRRY,  (Co-Colalkyl-C{O)R?,  {Co-Colalkyl-F(O)RRP,  (Co-Celalkyl-
S(O)R2 NREC(O)RY, NRS(O)RY, or R,

[66139]  In some embodiments of the Formulae above, Rs and Ro, together with the atoms
to which they are attached, form a S-membered ring optionally comprising one or more
heteroatoms selected from N, O, and S and optionally substituted with one or more R¥, In
another embodiment, Rs and Ry, together with the atoms to which they are attached, form a 6-
membered ring optionally comprising one or more heteroatoms selected from N, G, and § and

optionally substituted with one or more R3. In another embodiment, Rs and Re, together with
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the atoms to which they are aftached, form a 7-membered ring optionally comprising one or

more heteroatoms selected from N, O, and S and optionally substituted with one or more R5L

{66140 In some embodiments of the Formulae above, R®Y, at each occurrence, is H,
halogen, cyano, (Ci-Cs) alkyl, (Ci-Ce) haloalkyl, (Co-C3)alkyl-OR®, (Co-Csyalkyl-NRCRY,
C(OYOR®, or C(OINRRY,

[B0141} o some embodiments of the Formulae above, R, at each occurrence, is H,
halogen, cyano, (Ci-Cs) alkyl, (C1-Cs) haloalkyl, {Coe-C3)alkyl-ORS, (Co-Caalkyl-NRCRY,
C{OYORS, or C{OINRCRY,

{60142} In some embodiments of the Formulae above, R? is R, (C3-Cg) cvcloalkyl,

3- to 8-membered heterocycloalkyl, (Co-C3)alkyl-ORE, or (Co-Csyalkyl-NRENR,

160143} In some embodiments of the Formulae above, R is RL (C3-Cs) cycloalkyl,
3- to 8-membered heterocycloalkyl, (Co-Ca)alkyl-ORE, or {Co-Cajalky-NRENRY

{60144} In some embodiments of the Formulae above, R is BY, {{'3-Cs) cycloalkyl,
3- to 8-membered heterocycloalkvi, (Co-Caalkyl-ORe, or {Co-Calalkyl-NRENRM,

[B03145] In some embodiments of the Formulae above, R4 is R (Cs-Cs) cycloalkyl,

3- to 8-membered heterocycloalkyl, (Co-Cs)alkyl-OR2, or (Co-C3)alky-NRENRE,

{68146 In some embodimentis of the Formulae above, R* and R? {ogether with the
atoms to which they are attached form a 5 to 7-membered ring optionally comprising one or
more hetercatoms selected from N, G, and S. Tn some embodiments of the Formulae above,
R and R* together with the atoms to which they are attached form a 3-membered ring
optionally comprising one or more heteroatoms selected from N, O, and S, In some
embodiments of the Formulae above, R? and R® together with the atoms to which they are
attached form a 6-membered ring optionally comprising one or more heteroatons selected from
N, O, and S.

{68147} In some embodiments of the Formulae above, R and R? together with the
atoms to which they are attached form a 5 to 7-membered ring optionally comprising one or
more hetercatoms selected from N, O, and S. In some embodiments of the Formulae above,
RS and R? together with the atoms to which they are attached form a 5-membered ring
optionally comprising one or more hetercatoms selected from N, O, and §. In some

embodiments of the Formulas above, R° and RY together with the atoms to which they are
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atiached form a 6-membered ring optionally comprising one or more heteroatoms selected from

N, G and S

{60148 In some embodiments of the Formulae above, R®is H, (C1-Ce) alkyl or (Cy-
Ce) haloalkyl.
606149} In some embodiments of the Formulae above, R® is H, (C1-Co) alkyl or (Ci-
Co) haloalkyl.
[G0150] In some embodiments of the Formulae above, RY is H, (C1-Ce) alkyl or (C1-
Ce} haloalkyl
{60151} In some embodiments of the Fornwlae above, Rl is H, (Ci-Cs) alkyl or {C1r-
Ce) haloalkyl.
{60152} In some embodiments of the Formulae above, R is H, (C1-Ce) alkyl or (C1-
Co) haloalkyl.

166153  In some embodiments of the Formulae above, n is 0. In another embodiment, n is
1. In another embodiment, n is 2. In another embodiment, n is 0, 1, or 2. In another
embodiment, nis |, 2, or 3. In another embodiment, nis 0 or 1. In another embodiment, n 1g

| or2.

[60154] In some embodiments of the Formulae above, p is 0. In another embodiment, p is
1. In another embodiment, p is 2. In another embodiment, p is 0 or 1. In another embodiment,

pisltor2

[66155]  In some embodiments of the Formulae above, X is H, F, or methyl. In another

embodiment, X is H. In another embodiment, X is F.

[66156] In some embodiments of the Fornmmilae above, X1 1s H. In another embodiment, Xi

ts H and X 1s H or F. In another embodiment, X1 1s H and X is H. In another embodiment, X1

isHand Xis F.

N
\N

166157  In some embodiments of the Formulae above, A is E
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N
< \:EE
N
N A , . { Ra)
{60158 In some embodiments of the Formulae above, A is n,

{36159} In some embodiments of the Formulae above, A is.

A\

N\N
|

Rs \ %JL ng Rs—<\jﬂd\

Rg 8,

>

, or
N
""-\N
Rg \ J
N .
[G0168]  In another embodiment, Xh s H, X s Hor F, and Y is H, (C:-Cs) alkyl or CN. In
Ry
Ry N:Li;
/
another embodiment, Xo isH, XisHor F, Yis H (Ci-Cay alkylorCN,and Lis R R
Ry ,
Re N}!{L
{

In another embodiment, X s H, XisH or F, Yis HL(C-Cay alkvlor CN, Lis R R

G
22



WO 2019/118584 PCT/US2018/065187

, and Ry is H. In another embodiment, X1 is H, XisHor F, Y is H, (C1-Cs) alkyl or CN, L i3

, Rzris H, and Ru is pheny] or pyridiny] optionally substituted with one to three

{66161} In another embodiment, X1 is H, X is Hor F, ¥ is H, (Cy-Cs) alkyl or CN, L is
Rz

Ry 4

N

Re' Ry , Rais H, and Rz s pheny! optionally substituted with one to three R7. In another

2

Ry~ N%

embodiment, X1 is H, XisHor F, Yis H, {C:-Cay alkyl or N, L1g R Ry L Rris H,

and Rz is pyndinyl optionally substituted with one to three Ry,

166162] In another embodiment, Xy is H. X isHor F. Y is H, (Ci-Cs) alkyl or CN, L 18

Rz

Ry :\;{2’

11

R R , Reis H, and R: is phenvl substituted with one to three Ry In another
Ry
R, 4
|

embodiment, Xt s H, XisHorF, Y is H. (C-Coy alkyl or CN, Lis B & . Rris H,

and Rz is pyridinyl substituted with one to three Ry,

{68163} In another embodiment, X1 is H, Xis Hor F, and Y is H. In another embodiment,

Ry

Ry %

XyisH, XisHorF,YisH andLis ®Y R Inanother embodiment, Xiis H, Xis H
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or F, and Y is H. In another embodiment, Xi is H, XisHorF, YisH Lis B R and
Rois H. In another embodiment, X is H, XisHor F, and Y is H. In another emnbodiment, X
Ry

)

isH, XisHorF,YisH Lis R R RyisH, and R is pheny! or pyridiny] optionally

substituted with one io three R~

{66164} In another embodiment, XiisH, XisHorF, YisH, Lis R R RyisH,
and Rz ts phenyl optionally substituted with one to three R7. In another embodiment, X is H,

R, ~

Ry A
N
i

XisHorF.YisH Lis RS R RoisH, and Reis pyridinyl optionally substituted with

one to three R~

[60165]  In another embodiment, X3 isH, XisHorF. YisH Lis R R RyisH,

and R2 15 phenyl substituted with one to three Ro. In another embodiment, Xais H, XisHor F,

YisH, Lis . Roris H, and Ro is pynidiny! substituted with one to three Ro.

(3
(4



WO 2019/118584 PCT/US2018/065187

[60166] Inanother embodiment, XiisH, XisH, and Y s H, (C1-C5) alkyl or ON. In another

Ra

embodiment, X1 is H, X is H, Yis H {Ci-Csyalkylor CN,and Lis ™ Re o another
Ra

~
Ry .

embodiment, X1is H, X isH, Y isH, (Ci-Catkvlor CN, Lis B R andRyisH In

another embodiment, Xpis H, Xis H, YisH, ((-Cy) alkylor CN, Lis R Rt Ryis

H, and Rz is phenyl or pyridiny] optionally substituted with one to three Ro.

[66167] In another embodiument, X1 is H, X is H, Y is H, {C:-Cs) alkyt or CN, L 15

Ry
Rl ‘}5;
N
Ri'  Re  Rois H and Ro is phenyl optionally substituted with one to three Ry, In another
Ry
N

|

embodiment, Xyis H. Xis H Yis H (Ci-Cyalkylor CN Lis R R RyisH and Re

is pyridiny] optionally substituted with one to three R7.

[60168] In another embodiment, X5 is H, X is H, Y is H, (Ci-Cs) alkyl or ON, L 1

, Roris H, and Rz i1s phenyl substituted with one to three Rs. In another
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embodiment, Xpis H, Xis H, Yis H, (Ci-Cayalkylor (N, Lis R R RyisH and R

1s pyridiny] substituied with one to three Ry,

¢ n another embodiment, X is H, X is H. and Y is H. In another embodiment, X 1s
30169 ¥ 1 bod XisH. XisH, andYisH. T h bod L X

Ry

R G
N

H XisH YisH andLis R’ R Inanother embodiment, X is H, XisH, YisH, L

Ry
Ra b
o
is R R and Ry is H. In another embodiment, X; is H, X is H, Y is H. L is
Ry
R 2
2 N;" e
R R Rz is H, and R2 is phenyl or pyridinyl optionally substituied with one to three
Ro.
Ry
R 7%

{66176  In another embodiment, Xis H, XisH, YisH. Lis RY R and RrisH In

Ry

Ry~ N‘}v:;_

1

another embodiment, Xy s H, XisH, YisH, Lis R R’ R» is H, and Rs is phenyl

optionally substituted with one to three Ry, In another embodiment, 3 s H, Xis H, Yis H, L
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is  RYOR and Ry is H. In another embodiment, X1 s H, X is H, Y is H, L is

[@0171] Inanotherembodiment, Xi s HL XisH,YisH. Lis R R and R isH. In
Ry

S K

N
another embodiment, Xi s H, XisH, YisH, Lis R R R2> is H, and R> 15 phenyl
substituted with one to three R7. In another embodiment, X1 1s H, X is H, Y 1is H, L is
Ra Ry

ps R >

e
— N
4 {

R Ry and Ry is H. In another embodiment, XiisH, XisH, YisH Lis R R

Rz is H, and Rz is pynidiny] substituted with one to three Ry
{66172}  In another embodiment, Xy is H, X is F, and Y is H, (C1-Cs) alkvl or CN. In another
Rz

Ry b4

N

embodiment, Xy is H, X is F, Yis H, (Ci-Csyalkvlor CN,and Lis R R Inanother

Rz
v

embodiment, Xpis H, Xis F, Yis H, (C1-Cs)alkyl or CN, Lis R R and Ryis HL
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{66173} In another embodiment, X1 is H, X is F, Y is H, (Ci-Cs) alkyl or CN, L 13

Rz, In another embodiment, Xpis H, X is F, Yis H, (Ci-Cs) alkyl or CN, Lis ™" R |

Rz is H, and Rz is phenyl optionally substituted with one to three R-. In another embodiment,

K

Rz

Ry

Ry

XrisH, XisF, Yis H, (Cr-Cay atkvlor CN, L i Rr , Rz is H, and R» is pyridinyi

optionally substituted with one to three R7.

[66174] In another embodiment, X is H, X 18 F, Y is H, (C1-Cs) alkyl or CN, L 15

. Ry is H, and R: i1s phenyl substituted with one to three Rs. In another
Rz
Ry

——
N
‘.r‘:f

embodiment, Xpis H, XisF, Yis H, (Ci-Csyalkylor CN ) Lis R R RoisH and R

ts pyridiny] substituted with one to three Ry,

[G0175]  In another embodiment, X; 1s H, X is F, and Y is H. In another embodiment, X 1s

R,

w7
J
)

H XisF.YisH,andLis R R Inanother embodiment, XsisH, X is F, Yis H,
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, and Ry is H. In another embodiment, Xqis H, XisF, YisH., and L is

R¢  Ri ReisH, and Rz is phenyl or pyridiny] optionally substituted with one {o three

Ry

Ry 4

N
|

{66176} In ancther embodiment, Xy is H, XisF, YisH,andLis R R RoisH,

and Rz is phenyl optionally substituted with one to three Ry, In another embodiment, X; is H,

R
R 4
Ry ?\j/‘?’

XisF, YisH,andLis R R RyisH, and Rz is pyridinyl optionally substituted with
Rz

Ry 4

N

one to three R7. In another erobodiment, X1is H, XisF, YisH.,andLis R R Rris

H, and R» is phenyl substituted with one to three Ry, In another embodiment, X3 is H, X is F,

Ry

U3

N

YisH Lis R R RyisH, and Rz is pyridinyl substituted with one to three Ry,

{66177} In another embodiment, Xh is H, X isHor F, Y is H, and L is -O(CRsR4)-phenyl
optionally substituted with one or more Re. In another embodiment, Xi1s H, X is H or F, and
Y is H. In another embodiment, X1 is H, Xis H or F. Y is H, and L is -O(CRsRa)-pyridinyl

optionally substituted with one or more Rs. In another embodiment, Xs is H, X isHor F, and
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Y is H. In another embodiment, X1is H, Xis Hor F, Y is H, and L is -O(CRsR4)-pheny! or -
O(CRsRy)-pyridiny] wherein the phenvl and pyridiny! are optionally substituled with one or

more Rs.

166178] In ancther embodiment, Xy is H, X s H, Y is H, and L is -O{CRsR4}-phenyl
optionally substituted with one or more Rs. In another embodiment, Xy is H, X is H, and Y 1s
H. In another embodiment, X1 is H, X is H, Y is H, and L is -O{CR:Ru)-pyridiny! optionally
substituted with one or more Re. In another embodiment, X1 is H, XisH, and Y is H. In another
embodiment, X1 is H, X is H, Y i1s H, and L 1s -OG{CRsR4}-phenyl or -OG{CRsR4}-pyridiny!

wherein the phenyl and pyridinyl are optionally substituted with one or more Re.

[66179] In another embodiment, X1 is H, X is F, Y is H, and L is ~-O(CR3R4)-phenyl
optionally substituted with one or more Re. In another embodiment, X; is H, X is F, Y 1s H,
and L is ~O{CRsR4}-pyridinyl optionally substituted with one or more Re. In ansther
embodiment, X1is H, X is F, and Y i1s H. In another embodiment, X1is H, X 15 F, Yis H, and
L is -O{CR3R4)-phenyl or -O(CRR4)-pyridiny] wherein the phenyl and pyridiny] are optionally

substituted with one or more Re.

[60188¢] Inanother embodiment, XjisH, XisHorF, Y is H, and L 1s -NRs- (CR3R4)-phenyl
optionally substituted with one or more Re. In another embodiment, X1i1s H, Xis Hor F, and
Y 1s H. In another embodiment, X1 is H, XisHor F, Y is H, and L 1s -NRs~{CR3R4)-pyridinyl
optionally substituted with one or more Rs. In another embodiment, X5 s H, X is Hor F, and
Y 1s H. In another embodiment, X1 is H, XisHorF, Y is H, and L is -NRs-(CRsR4)-phenvi or
-O(CR:sRa)-pyridinyl wherein the phenvl and pyridinyl are optionally substituled with one or

more Re.

[60181] In another embodiment, X; is H, X is H, Y is H, and L is -NRs- (CRsR4)-phenyl
optionally substituted with one or more Re. In another embodiment, X; is H, X is H, Y is H,
and L 15 -NRs~(CRsRa}-pyridiny! optionally substituted with one or more Re. In another
embodiment, X5 is H, X is H, and Y is H. In another embodiment, XsisH, XisH, YisH, and
L is -NRs-{CR3Rq)-phenyl or -O{CRaRs)-pyridinyl wherein the phenyl and pyridinyl are
optionally substituted with one or more Re.

[G0182] In another embodiment, Xi 1s H. X is F, Y 1s H, and L i3 -NRs- (CRsRs)-phenyl
optionally substituted with one or more Rs. In another embodiment, Xy is H, X s F, and Y 1s
H. In another embodiment, Xy is H, X is F, Y 1s H, and L is -NRs-{CR:R4)-pyridiny! optionally

substituted with one or more Re. In another embodiment, Xsis H, Xas F, and Y s H. In another
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embodiment, X1 is H, X is F, Y is H, and L 15 -NRs-{(CR:R4}-phenyi or -G{CRsR«}-pyridinyl

wherein the phenyl and pyridinyl are optionally substituted with one or more Res.

{60183 In another embodiment, X1 s H, X 15 F, and Y is (C1-Cs) alkyl In another
embodiment, X115 H, X is F, and Y 1s CN. In another embodiment, Xy is H, X is H, and Y is
(Ci-T5) alkyl. In another embodiment, X1 is H, X is H, and Y is CN. In another embodiment,
XiisH, XisHorF, and Y 15 (Ci-Cs) alkyl. In another embodiment, X1 is H, X isHor F, and
Yis ON.

[60184] Non-imiting Hlustrative compounds of the application include:
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[60185] In another embodiment of the application, the compounds of Formula (IV) are
enantiomers.  In some embodiments the compounds are the (8)-enantiomer. In other
ernbodiments the compounds are the (R)-enantiorner. In yet other embodiments, the

compounds of Formula (1V) may be {+) or {-} enantiomers.

[60186] It should be understood that all isomeric forms are included within the present
apphcation, including mixtures thereof. If the compound contains a double bond, the
substituent may be in the E or Z configuration. If the compound contains a disubstituted
cyvcloatkyl, the cycloalkyvl substituent may have a cis- or trans configuration. All tautomeric

forms are also intended to be included.

[66187] Compounds of the application, and pharmaceutically acceptable salts, hvdrates,
solvates, stereoisomers and prodrugs thereof may exist in theur tautomeric form (for example,
as an anude or imino ether). All such tautomeric forms are contemplated herein as part of the

present application.

[60188] The compounds of the application may contain asymmetric or chiral centers, and,
therefore, exist in different sterecisomeric forms. It is intended that all stereoisomeric forms
of the compounds of the application as well as mixtures thereof, inchuding racemic mixtures,
form part of the present application. In addition, the present application ernbraces all geometric
and positional isomers. For example, if a compound of the application incorporates a double

bond or a fused ring, both the cis- and trans-forms, as well as mixtures, are embraced within
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the scope of the application. Each compound herein disclosed includes all the enantiomers that
conform 1o the general structure of the compound. The compounds may be in a racemic or
enantiomerically pure form, or any other form in terms of stereochemustry. The assay resulis
may reflect the data collected for the racemic form, the enantiomerically pure form, or any

other form in terms of stereochemistry.

[30189] Diastereomeric mixiures can be separated into their individual diastereomers on the
basis of their physical chemical differences by methods well known to those skilled in the art,
such as, for example, by chromatography and/or fractional crvstallization. Enantiomers can be
separated by converting the enantiomeric mixture inio a diastereomeric maxture by reaction
with an appropriate optically active compound (e.g., chiral auxiliary such as a chiral alcohol or
Mosher's acid chioride), separating the diastereomers and converting {e.g., hydrolyzing) the
individual diastereomers to the corresponding pure enantiomers. Also, some of the compounds
of the application may be atropisomers {e.2., substituted biarvls) and are considered as part of

this application. Enantiomers can also be separated by use of a chiral HPLC columm.

[60196] It is also possible that the compounds of the application may exist in different
tautomeric forms, and all such forms are embraced within the scope of the application. Also,
for example, all keto-enol and 1mine-enamive forms of the compounds are included in the

application.

[60191]  All stereoisomers (for example, geometric isomers, optical isomers and the like) of
the present compounds (including those of the salis, solvates, esters and prodrugs of the
compounds as well as the salis, solvates and esters of the prodrugs), such as those which may
exist due to asymmetric carbons on various substituents, including enantiomeric forms (which
may exist even in the absence of asvmmetric carbons), rotameric forms, atropisomers, and
diastereomeric forms, are contemplated within the scope of this application, as are positional
isomers (such as, for example, 4-pyridyl and 3-pyridyl). (For example, if a compound of
Formula (1V} incorporates a double bond or a fused ring, both the cis- and {rans-forms, as well
as mixtures, are embraced within the scope of the application. Also, for example, all keto-enol
and imineg-enamine forms of the compounds are included in the application.) Individual
stereotsomers of the compounds of the application may. for example, be substantially free of
other isomers, or may be admixed, for example, as racemates or with all other, or other selected,
stereoisomers. The chiral centers of the present application can have the S or R configuration

as defined by the TUPAC 1974 Recommendations. The use of the terms “salt”, “solvate”

>

35 4c

“ester,” “prodrug” and the like, is intended to equally apply to the salt, solvate, ester and
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prodrug of enantiomers, sterecisomers, rotamers, tautomers, posttional isomers, racemates or

prodrugs of the inventive compounds.

[60192]  The compounds of Formula (1V) may form salts which are also within the scope of
this application. Reference to a compound of the Formula herein is understood to include

reference to salts thereof, unless otherwise indicated.

[68193] The present application relates to compounds which are modulators of one or more
Trk kinases. In one embodiment, the compounds of the present application are inhibitors of a
Trk kinase. In another embodiment, the compounds of the present application are inhibitors of

more than one Trk kinase.

[60194] The application is directed to compounds as described herein and pharmaceutically
acceptable salts, hvdrates, solvates, prodrugs, stereoisomers, or tautomers thereof, and
pharmaceutical compositions comprising one or more compounds as described herein, or
pharmaceutically acceptable salts, hydrates, solvates, prodrugs, sterecisomers, or tautomers

thereof.
Method for Preparation of Compounds

[68195] The compounds of the present application may be made by a variety of methods,
including standard chemistry. Suitable synthetic routes are depicted in the Schemes given

below.

66196} The coropounds of Formula (JV) may be prepared bv methods known in the art of
organic synthesis as set forth in part by the following synthetic schemes. In the schemes
described below, it 1s well understood that protecting groups for sensitive or reactive groups
are eroployed where necessary in accordance with general principles or chemustry. Protecting
groups are manipulated according to standard roethods of organic synthesis (¥. W. Greene
and P. G, M. Wuts, "Protective Groups in Organic Synthesis”, Third edition, Wiley, New
York 1999). These groups are removed at a conveniant stage of the compound synthesis using
methods that are readily apparent to those skilled in the art. The selection processes, as well
as the reaction conditions and order of their execution, shall be consistent with the preparation

of compounds of Formuda {(IV).

[60197] Those skilled in the art will recognize if a stereocenter exists in the compounds of
Formula (IV). Accordingly, the present application includes both possible sterecisomers
(unless specified in the synthesis) and includes not only racemic compounds but the individual

enantiomers and/or diastereomers as well. When a compound is desired as a single enantiomer
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or diastersomer, it may be obtained by stereospecific synthesis or by resolution of the final
product or any convenient intermediate. Resolution of the final product, an intermediate, or a
starting material may be affected by any suitable method known in the art. See, for exanple,
"Stereochemuistry of Organic Compounds” by E. L. Eliel, §. H. Wilen, and L. N. Mander

(Wiley-lnlerscience, 1994).

[¢0198] The compounds described herein may be made from commercially available

starting materials or svnthesized using known organic, inorganic, and/or enzymatic processes.

[68199] The compounds of the present application can be prepared in a number of ways well
known to those skilled in the art of organic synthesis. By way of example, compounds of the
present apphication can be synthesized using the methods described below, together with
svnthetic methods known in the art of synthetic organic chemistry, or variations thereon as
appreciated by those skilled in the art. Preferred methods include but are not limited to those
methods described below. Compounds of the present application can be synthesized by
following the steps outlined in General Scheme 1. Starting materials are either commercially

avatlable or made by known procedures in the reported Hterature or as illustrated.

Abbreviations used in the following schemes and elsewhere herein are:

DCM dichloromethane

DIPEA N, N-diisopropylethylamine

DMF N, N-dimethyHormaride

DMSO dimethyisulfoxide

DMPAO (2,6-Dimethylanilino}(oxo)acetic Acid
ESI electrospray ionization

EtDAC ethyl acetate

EtOH ethanol

h hours

HCl hydrogen chlonde

HPLC high performance liquid chromatography
IPA iso-propyl alcohol

LCMS liquid chromatography-mass spectrometry
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MeCN acetonitrile

MeQOH methanol

NBS MN-bromosuccinimide
NMP N-methyi-2-pyrrolidone
min minutes

MS mass spectrometry
Re retention factor

Rt retention fime

THF tetrahy drofuran

TFA trifluoroacetic acid
LG leaving group

PG protecting group

General Scheme 1
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{66201} The general way of preparing compounds of Formula (IV) wherein L is a
pyrrolidine is outlined in General Scheme 1. Amunation of 1a with L-H using a base, e.g,,
N, N-diisopropylethylamine (DIPEA) or sodium hydride (NaH), in a solvent, e.g., acetonutrile
(MeCN), dioxane, at elevated temperature vields h. Nucleophilic addition of 1¢ to 1b in the
presence of metal catalvst {e.g., copper iodide (Cul}), tripotassium phosphate, and (2,6-
Dimethylanilino}oxo)acetic Acid (DMPAOG), n a solvent, 7.e., dimethvisulfoxide (DMSQ), at

elevated temperature provides the desired compound of Formula (IV).

[60202] A mixture of enantiomers, diastereomers, cis/trans isomers resulting from the
process described above can be separated into their single componenis by chiral salt technique,
chromatograpby using normal phase, reverse phase or chiral coluron, depending on the nature

of the separation.

[¢36203] It should be understood that in the description and formula shown above, the various
groups A, L, Q, X, X1, Y R1. Ry, Ro, Rz, Ra-Ry, Rs, Ro, 1, and p, and other variables are as
defined above, except where otherwise indicated. Furthermore, for svnthetic purposes, the
compounds of General Scheme 1 are mere representative with elected radicals to illustrate the

general synthetic methodology of the compounds of Formula (1V) as defined herein.
Methods of Using the Compounds

[66204] Another aspect of the application relates to a method of freating or preventling a
disease or disorder associated with modulation of a Trk kinase. The method comprises
administering 10 a patient in need of a treatment for diseases or disorders associated with
modulation of a Trk kinase an effective amount the compositions and compounds of Formuda
{(IV), or a pharmaceutically accepiable salt, hydrate, solvate, prodrug, sterecisomer, or tautomer

thereof.

[60205] In another aspect, the application relates to a method of {reating or preventing a
disease or disorder associated with modulation of one or more Trk kinases. The method
comprises administering 1o a patient in need of a treatment for diseases or disorders associated
with modulation of one or more Trk Kinases an effective amount the compositions and
compounds of Formula (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,

sterecisomer, of tautorner thereof

[60206]  Another aspect of the present application relates to a method of treating, preventing,
inhibiting or eliminating a disease or disorder in a patient associated with the mhibition of a
Trk kinase, the method comprising administering to a patient in need thereof an effective
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amount of a compound of Formmda (IV), or a pharmaceutically acceptable salt, hydrate, solvate,
prodrug, sterecisomer, or tautomer thereof In one embodiment, the disease or disorder is

cancer.

166207]  In another aspect, the present application relates to a method of treating, preventing,
inhibiting or eliminating a disease or disorder in a patient associated with the inhibition of one
or more Trk kinases, the method comprising administering to a patient in need thereof an
effective amount of a compound of Formula (IV), or a pharmaceutically acceptable salt,

hydrate, solvate, prodrug, stereoisomer, or tautomer thereof.

[606208] Another aspect of the application relates to a method of inhibiting a Trk kinase. The
method involves administering to a patient in need thereof an effective amount of a compound
of Formula (1V), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,

or tautomer thereof.

[30209] In another aspect, the application relates to a method of inhibiting one or more Trk
kinases. The method involves admunistering to a patient in need thereof an effective amount
of a compound of Formula (IV), or a pharmaceutically acceptable salt, hydrate, solvate,

prodrug, steresisomer, or tautomer thereof.

[60210]  Another aspect of the present application relates to a compound of Formula (IV), or
a pharmaceutically accepiable salt, hvdrate, solvate, prodrug, stereoisomer, or tautomer
thereof, for use in a method of treating or preventing a disease associated with inhibiting a Trk
kinase.

[¢0211] In anocther aspect, the present application relates to a compound of Formula (IV}), or
a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomer, or tautomer
thereof, for use in a method of treating or preventing a disease associated with inhibiting one

or more Trk kinases.

[60212] Another aspect of the present application relates to the use of a compound of
Formula (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomer,
or tawtomer thereof, in the manufacture of a medicament for treating or preventing a disease
associated with inhibiting a Trk kinase.

[¢0213] Another aspect of the present application relates to the use of a compound of
Formula (IV), or a pharmaceutically acceptable salt, hyvdrate, solvate, prodrug, stereoisomer,
or tautomer thereof, in the manufacture of a medicament for treating or preventing a disease

associated with inhibiting one or more Trk kinases.
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{66214} The present application also relates to the use of an inhibitor of a Trk kinase for the
preparation of a medicament used in the treatment, prevention, inhibition or elimunation of a
disease or condition mediated by a Trk kinase, wherein the medicament comprises a compound

of Formula (IV).

[¢0215] The present application also relates to the use of an inhibitor of one or more Trk
kinases for the preparation of a medicament used in the treatment, prevention, inhibition or
elimination of a disease or condition mediated by one or more Trk kinases, wherein the

medicament comprises a compound of Formula (IV).

[60216] In another aspect, the present application relates to a method for the mamuifacture of
a medicament for treating, preventing, inhibiting, or eliminating a disease or condition

mediated by a Trk kinase, wherein the medicament comprises a compound of Formula (IV}.

(306217} In another aspect, the present application relates to a method for the manufacture of
a medicament for treating, preventing, inhibiting, or eliminating a disease or condition
mediated by one or more Trk kinases, wherein the medicament comprises a compound of

Formula (IV}).

[60218] Another aspect of the application relates to a method of {reating or preventing a
disease or disorder associated with modulation of a Trk kinase fusion. The method comprises
administering to a patient in need of a treatment for diseases or disorders associated with
modulation of a Trk kinase fusion an effective amount the compositions and compounds of
Formula (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,

or tautorner thereof.

(602131 In another aspect, the application relates to a method of freating or preventing a
disease or disorder associated with modulation of one or more Trk kinase fusions. The method
comprises administering to a patient in need of a treatment for diseases or disorders associated
with modulation of one or more Trk kinase fusions an effective amount the compositions and
compounds of Formula (IV}, or a pharmaceutically acceptable sali, hvdrate, solvate, prodrug,
sterecisomer, or tautomer thereof.

60220}  Another aspect of the present application relates to a method of treating, preventing,
inhibiting or eliminating a disease or disorder in a patient associated with the inhibition of a
Trk kinase {usion, the method comprising administering to a patient in need thereof an effective

amount of a compound of Foromala (1V), or a pharmaceutically acceptable salt, hydrate, solvate,
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prodrug, sterecisomer, or tawtomer thereof. In one embodiment, the disease or disorder s

cancer.

[60221]  In another aspect, the present application relates to a method of treating, preventing,
inhibiting or eliminating a disease or disorder in a patient associated with the inhibition of one
or more Trk kinase fusions, the method comprising administering to a patient in need thereof
an effective amount of a compound of Formula (TV), or a pharmaceutically acceptable salt,

hydrate, solvate, prodrug, sterecisomer, or tautomer thereof.

66222} Another aspect of the application relates to a method of inhibiting a Trk kinase
fusion. The method involves administering to a patient in need thereof an effective amount of
a cormnpound of Formula (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,

sterecisomer, or tautomer thereof.

{30223} In another aspect, the application relates to a method of inhibiting one or more Trk
kinase fusions. The method involves administering to a patient in need thereof an effective
amount of a compound of Formula (1V), or a pharmaceutically acceptable salt, hydrate, solvate,

prodrug, stereoisomer, or tautomer thereof.

[60224] Another aspect of the present application relates to a compound of Formula (IV}), or
a pharmaceutically acceptable salf, hydrate, solvate, prodrug, stereoisomer, or laufomer
thereof, for use in a method of treating or preventing a disease associated with inhibiting a Trk

kinase fusion.

[60225]  In another aspect, the present application relates to a compound of Formula (IV}), or
a pharmaceutically acceptable salt, hvdrate, solvate, prodrug, sterecisomer, or tautomer
thereof, for use in a method of treating or preventing a disease associated with mnhibiting one

or more Trk kinase fusions.

[60226] Anocther aspect of the present application relates to the use of a compound of
Formula (IV}, or a pharmaceutically acceptable salt, hvdrate, solvate, prodrug, sterecisomer,
or tastomer thereof, in the manufacture of a medicament for ireating or preventing a disease
associated with inhibiting a Trk kinase fusion.

[60227] Another aspect of the present application relates to the use of a compound of
Formula (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,
or tautomer thereof, in the manufacture of a medicament for treating or preventing a disease

associated with inhibiting one or more Trk kinase fusions.
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{66228} The present application also relates to the use of an inhibitor of a Trk kinase fusion
for the preparation of a medicament used in the treatiuent, prevention, inhibition or elimination
of a disease or condition mediated by a Trk kinase fusion, wherein the medicament comprises

a compound of Formula (IV}).

[30229] The present application also relates to the use of an inhibitor of one or more Trk
kinase fusions for the preparation of a medicament used in the {reatment, prevention, inhibition
or elimination of a disease or condition mediated by one or more Trk kinase fusions, wherein

the medicament comprises a compound of Formulda (IV).

[60238] In another aspect, the present application relates to a method for the mamuifacture of
a medicament for treating, preventing, inhibiting, or eliminating a disease or condition
mediated by a Trk kinase fusion, wherein the medicament comprises a compound of Formula
{avy.

[30231] In another aspect, the present application relates to a method for the manufacture of
a medicament for freating, preventing, infubiting, or eliminating a disease or condition
mediated by one or more Trk kinase fusions, wherein the medicament comprises a compound

of Formula (V).

[60232] Insome embodiments of the methods above, the disease or disorder is selecied from
inflammatory diseases, mfections, autoimmune disorders, stroke, ischenua, cardiac disorder,
neurclogical disorders, fibrogenic disorders, proliferative disorders, hyperproliferative
disorders, non-cancer hyper- proliferative disorders, tumors, leukemias, neoplasms, cancers,
carcinomas, wmetabolic diseases, malignant disease, vascular restenosis, psoriasis,
atherosclerosis, theumatord arthritis, osteoarthritis, heart fatlure, chronic pain, neuropathic

pain, dry eye, closed angle glaucoma, and wide angle glaucoma.

[60233] In some embodiments, the cancer is selected from lung adenocarcinoma,
intrabepatic cholangicarcinorma, colon, papillary thyroid cancer, pediatric ghioma, sarcoma,
ghioblastoma, spitzoid neoplasms, astrocytoma, head and neck squamous cell carcinoma, low
grade ghioma, high grade glioma, acute myeloid leukemia, congenital mesoblastic nephroma,
mammary analogue secretory carcinoma, thyroid cancer, Ewing sarcoma, adenoid cystic
carcinoma, and cyvlindromas.

[60234]  In other emsbodiments, the present application relates 1o the use of an inhibitor of a
Trk kinase for the preparation of a medicament used in treatment, prevention, inhibition or
elimination of a disease or disorder associated with cancer.
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{66235} In other embodiments, the present application relates to the use of an inhibitor of
one or more Trk kinases for the preparation of a medicament used in freatment, prevention,

inhibition or elimination of a disease or disorder associated with cancer.

[60236] In another embodiment, the present application relates to a compound of Formula
(}V} or a pharmaceutical composition comprising a compound of the present application and a

pharmaceutically acceptable carrier used for the freatment of cancers.

[G0237]  In some embodiments of the methods described herein, the cancer 15 selected from
adrenocortical carcinoma, A anal cancer, cerebellar astrocytoma, extrahepatic bile duct cancer,
bladder cancer, osteosarcoma/malignant fibrous histiocytoma, brain stem glioma,
ependymoma, visual pathway and hypothalamic gliomas, breast cancer, bronchial
adenomas/carcinoids, carcinoid tumors, gastrointestinal carcinoid tumors, carcinoma,
adrenocortical, islet cell carcinoma, primary central nervous system lymphoma, cerebellar
astrocytoma, cervical cancer, chronic lymphocytic leukenua, chronic myelogenous leukemia,
clear cell sarcoma of tendon sheaths, colon cancer, colorectal cancer, cutanecus t-cell
lymphoma, endometrial cancer, ependymoma, esophageal cancer, Ewing's sarcoma/fanuly of
tumors, extracranial germ cell tumors, extragonadal germ cell tumors, extrahepatic bile duct
cancer, eve cancers, including intraocular melanoma, and retinoblastorma, gallbladder cancer,
gastrointestinal carcinoid tumor, ovarian germ cell tumor, gestational trophoblastic tumor,
hairy cell leukemia, head and neck cancer, Hodgkin's disease, hypopharvngeal cancer,
hypothalamic and visual pathway glioma, intraccular melanoma, Kaposi's sarcoma, faryngeal
cancer, acute lymphoblastic leukenua, acute myeloid leukenua, liver cancer, non~small cell
lung cancer, small cell lung cancer, non-Hodgkin's lymphoma, Waldenstrom's
macroglobulinemia, malignant mesothelioma, malignant thymoma, medulloblastoma
melanoma, intraccular melanoma, merkel cell carcinoma, metastatic squamous neck cancer
with occult primary, multiple endocrine neoplasia syndrome, roultiple myeloma/plasma cell
neoplasm, mycosis fungoides, myelodysplastic syndrome, chronic myelogenous leukemia,
myeloid leukemia, multiple myeloma, myeloproliferative disorders, nasal cavity and paranasal
sinus cancer, nasopharyngeal cancer, neuroblastoma, glioblastoma, oral cancer, oral cavity and
lip cancer, oropharyngeal cancer, osteosarcoma/malignant fibrous histiocytoma of bone,
ovarian cancer, ovarian fow malignant potential tumor, pancreatic cancer, paranasal sinus and
nasal cavity cancer, parathyroid cancer, penile cancer, pheochromocyioma, pituitary tumor,
pleuropulmonary  blastoma, prostate cancer, rectal cancer, renal cell (kidney) cancer,

transitional cell cancer (e.g., renal pelvis and ureter), retinoblastoma, rhabdomyosarcoma,
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salivary gland cancer, malignant fibrous histiocytoma of bone, soft tissue sarcoma, sezary
syndrome, skin cancer, small intesiing cancer, stomach (gastric) cancer, supratentorial
primitive neuroectodennal and pineal tumors, cutaneous t-celllymphoma, testicular cancer,
malignant thymoma, thyroid cancer, gestational trophoblastic tumor, wrethral cancer, uterine
sarcoma, vaginal cancer, vulvar cancer, and Wilms' tumor, In other embodiments, the cancer
is a non-small cell fung cancer. In other embodiments of the methods described herein, the
cancer 15 a dedifferentiated ID-driven cancer. In vet other embodments, the cancer is a
hematologic cancer. In other embodments, the cancer is a cancer that is sensttive to Trk kinase
inhibiton,

[66238]  In some embodiments of the methods described herein, the cancer 1s selected from
prostate cancer, pancreatic cancer, breast cancer, colorectal cancer, lung cancer,
neuroblastoma, glioblastoma, medulloblastoma, adenocarcinomas, Ewing sarcoma, and

leukenuas.

[G023%] In any of the embodiments of the application, the cancer can be any cancer in any
organ, for example, a cancer is selected from the group consisting of glioma, thyroid
carcinoma, breast carcinoma, small-cell lung carcinoma, non-small-cell carcinoma, gastric
carcinoma, colon carcinoma, gastrointestinal stromal carcinoma, pancreatic carcinoma, bile
duct carcinoma, CNS carcinoma, ovanan carcinoma, endometrial carcinoma, prostate
carcinoma, renal carcinoma, anaplastic large-cell lymphoma, leukemua, multiple myeloma,

mesothelioma, and melanoma, and combinations thereof.

[30248] In any of the embodiments of the application, the cancer can develop through the
action of one or more gene fusions. Such gene fusions are often known as “driver fusions” or
“driver gene fusions” and can include, but are not limited to, gene fusions involving genes that
encode Trk kinases. Exemplary gene fusions include, but are not limited to, TPM3-NTRK ],
ETVE-NTRK3, MPRIP-NTRK], CD74-NTRK], RABGAPIL-NTRKI, TPR-NTRK I, TFG-
NTRK!, PPI-NTRKI, CHIOP-NTRKI, ARHGEF2-NTRK!, NFASC-NTRKI BCAN-
NTRKI, LMNA-NTRKI, TP33-NTRKI, QKI-NTRK2, NACCZ-NTRK2, VCIL-NTRK2,
AGBL4-NTRK2, TRIM24-NTRK2, PAN3-NTRK2, AFAPI-NTRK2, SOSTMI-NTRX2,
BTBI-NTRK3, LYN-NTRK3, and REPMS-NTRK3.

{66241} In other embodiments, the cancer is selected from liposarcoma, neurcblastoma,

glioblastoma, bladder cancer, adrenocortical cancer, multiple myeloma, colorectal cancer, non-
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small cell lung cancer, gastric cancer, rectal cancer, thyroid cancer, Hodgkin lymphoma and

diffuse large B-cell lvmphoma.

[60242] Another aspect of the application is directed to pharmaceutical compositions
comprising a compound of Formula (1V}), or a pharmaceutically acceptable salt, hydrate,
solvate, prodrug, sterecisomer, or tautomer thereof, and a pharmaceutically acceptable carrier.

The pharmaceutical acceptable carrier may {urther include an excipient, dituent, or surfactant.

[G0243] In one embodiment, methods of treating a disease or disorder associated with
modulation of one or more Trk kinases including, inflammatory diseases, infections,
autoimmune disorders, stroke, ischemia, cardiac disorder, neurological disorders, fibrogenic
disorders, proliferative disorders, hyperproliferative disorders, non-cancer hyper- proliferative
disorders, tumors, leukemias, neoplasms, cancers, carcinomas, metabolic diseases, malignant
disease, vascular restenosis, psoriasis, atherosclerosis, rheumatoid arthritis, osteoarthritis, heart
failure, chronic pain, newropathic pain, dry eve, closed angle glaucoma, and wide angle
glaucoma, comprise administering to a patient suffering from at least one of said diseases or

disorder a compound of Fornula (IV).

[60244] One therapewtic use of the compounds or compositions of the present application
which inhibit one or more Trk kinases is to provide treatment {0 patients or subjects suffering
from inflammatory diseases, nfections, autoimmune disorders, siroke, ischemia, cardiac
disorder. neurological  disorders, fibrogenic  disorders, proliferative  disorders,
hyperproliferative disorders, non-cancer hyper- proliferative disorders, tumors, leukemias,
neoplasms, cancers, carcinomas, metabolic diseases, malignant disease, vascular restenosis,
psoriasis, atherosclerosis, rheumatord arthritis, ostecarthritis, heart failure, chronic pain,

neuropathic pain, dry eve, closed angle glaucoma, or wide angle glaucoma.

[60245] The disclosed compounds of the application can be administered in effective

amounts to treat or prevent a disorder and/or prevent the development thereof 1n subjects.

[66246] Compounds of the application can be adnunistered in therapeutically effective
arounts in a combinational therapy with one or more therapeutic agents {pharmaceutical
combinations) or modalities, e.g., non-drug therapies. For example, synergistic effects can
occur with other anti-proliferative, anti-cancer, immunomodudatory or anti-inflammatory
substances. Where the compounds of the application are administered in conjunction with

other therapies, dosages of the co-administered compounds will of course vary depending on
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the type of co-drug employed, on the specific drug employed, on the condition being treated
and so forth.

[60247] Combiation therapy mncludes the adnunistration of the subject compounds n
further combination with other biologically active ingredients (such as, but not limited to, a
second and different antineoplastic agent or a second agent that targets a Trk kinase-
independent roechanism of DNA repair) and non-drug therapies (such as. but not lirnited to,
surgerv or radiation treatment). For instance, the compounds of the application can be used in
combination with other pharmaceutically active compounds, preferably compounds that are
able to enhance the effect of the compounds of the application. The compounds of the
application can be administered simultaneously (as a single preparation or separate
preparaiion} or sequentially 1o the other drug therapy or treatment modality. In general, a
combination therapy envisions administration of two or more drugs during a single cyvcle or
course of therapy.

[60248] Adnunistration of the disclosed compounds can be accomplished via any mode of
administration for therapeutic agents. These modes include systemic or local admunistration
such as oral, nasal, parenteral, transdermal, subcutaneous, vaginal, buccal, rectal or topical

admimstration modes.

[60249] Depending on the intended mode of admunistration, the disclosed compositions can
be in solid, semi-solid or liquid dosage form, such as, for example, injectables, tablets,
suppositories, pills, time-release capsules, elixirs, tinctures, emulsions, syrups, powders,
liguids, suspensions, or the like, sometimes in unit dosages and consistent with conventional
pharmaceutical practices. Likewise, they can also be administered in intravenous (both bolus
and infusion}, intraperitoneal, subcutaneous or intramuscular form, and all using forms well

known to those skilled in the pharmaceutical aris,

[602506] Hiustrative pharmaceutical compositions are tablets and gelatin  capsules
comprising a Compound of the Application and a pharmaceutically acceptable carrier, such as
ay a diluent, e.g, purified water, triglyceride oils, such as hvdrogenated or partially
hydrogenated vegetable oil, or mixiures thereof, corn oil, olive oil, sunflower oil, safflower oil,
fish oils, such as EPA or DHA. or their esters or triglycerides or mixtures thereof, omega-3
fatty acids or derivatives thereof, lactose, dextrose, sucrose, mannitol, sorbitol, celiulose,
sodium, saccharin, ghicose and/or glycine; b} a lubricant, e.g, silica, talcum, stearic acid, is
magnesium or calcium salt, sodium oleate, sodium stearate. magnesium stearate, sodium

benzoate, sodium acetate, sodium chloride and/or polyethylene glycol; for tablets also; ¢) a
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binder, e.g., magnesium aluminum silicate, starch paste, gelatin, tragacanth, methyicellulose,
sodium carboxymethylcellulose, magnesium carbonate, natural sugass such as glucose or beta-
lactose, corn sweeteners, vatural and synthetic gurns such as acacia, tragacanth or sodium
alginate, waxes and/or polyvinylpyrrolidone, if desired; d) a disintegrant, e.g., starches, agar,
methyl cellulose, bentonite, xanthan gum, algic acid or s sodiwm salt, or effervescent
mixtures; e) absorbent, colorant, flavorant and sweetener; f) an emulsifier or dispersing agent,
such as Tween 80, Labrasol, HPMC, DOSS, caprov] 909, labrafac, labrafil, peceol, transcutol,
capmul MCM, capmul PG-12, captex 355, gelucire, vitamin E TGPS or other acceptable
emulsifier; and/or g) an agent that enhances absorption of the compound such as eyvclodextrin,

hydroxypropyvi-cyclodextrin, PEG400, and PEG200.

[60251] Liqud, particularly injectable, compositions can, for example, be prepared by
dissolution, dispersion, etc. For example, the disclosed compound is dissolved in or mixed
with a pharmaceutically acceptable solvent such as, for example, water, saline, aqueous
dextrose, glycerol, ethanol, and the like, to thereby form an injectable isotonic solution or
suspension. Proteins such as albumin, chylomicron particles, or serum proteins can be used to

solubilize the disclosed compounds.

[60252] The disclosed compounds can be also formulated as a suppository that can be
prepared from fatly emulsions or suspensions; using polyalkvlene glycols such as propvlene

glycol, as the carrier.

{30253} Parental injectable administration is generally used for subcutaneous, intrammuscular
ot intravenous injections and infusions. Injectables can be prepared in conventional forms,
either as iquid solutions or suspensions or solid forms suitable for dissolving in hquid prior to
injection.

[602584] Another aspect of the application is directed to pharmaceutical compositions
comprising a compound of Formula (IV) and a pharmaceutically acceptable carrier. The

pharmaceutical acceptable carrier may further include an excipient, diluent, or surfactant.

[66255] The dosage regimen utilizing the disclosed compound is selected in accordance with
a variety of factors including type, species, age, weight, sex and medical condition of the
patient; the severity of the condition 10 be treated; the route of administration; the renal or
hepatic function of the patient; and the particular disclosed compound employved. A physician
or veterinarian of ordinary skilf in the art can readily determine and prescribe the effective

amount of the drug required to prevent, counter or arrest the progress of the condition.
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[60286] Effective dosage amounts of the disclosed compounds, when used for the indicated
effects, range from about 0.5 mg to about 3000 mg of the disclosed compound as needed to
treat the condition. Compositions for in vivo or in vitro use can contain about 0.5, 5, 20, 50,
75, 100, 150, 250, 500, 750, 1000, 1250, 2500, 3500, or 5000 mg of the disclosed compound,
or, in a range of from one amount to another amount i the list of doses. In one embodiment,

the corapositions are in the form of a tablet that can be scored.
EXAMPLES

60257} The disclosure is further illustrated by the following examples and synthesis
schemes, which are not io be construed as limiting this disclosure in scope or spirit to the
specific procedures herein described. Tt is to be understood that the examples are provided to
illustrate certain embodiments and that no Himitation to the scope of the disclosure is intended
thereby. It is to be further understood that resort may be had to various other embodiments,
modifications, and equivalents thereof which may suggest themselves to those skilled in the art

without departing {from the spirit of the present disclosure and/or scope of the appended claims.
Analytical Methods, Materials, and Instrumentation

[60258] Unless otherwise noted, reagents and solvents were used as received from
commercial suppliers. Proton nuclear magnetic resonance {(NMR) spectra were obtained on
either Bruker or Varian spectrometers at 300 or 400 MHz. Spectra are given in ppm (3) and
coupling constants, J, are reported in Hertz. Tetramethyisilane {TMS) was used as an mternal
standard. Mass spectra were collected using a Waters ZQ Single Quad Mass Spectrometer {ion
trap ESI). Purity and low resolution mass speciral data were measured using Waters Acquity
i-class ultra-performance hquid chromatography (UPLC) system with Acquity Photo Diode
Array Detector, Acquity Evaporative Light Scattering Detector (ELSD) and Waters ZQ Mass
Spectrometer. Data was acqguired using Waters MassLynx 4.1 software and purity characterized
by UV wavelength 220 nm, ELSD and ESE Column: Acquity UPLC BEH CI18 1. 7um 2.1 X
58 mwn; Flow rate 0.6 mi/min; Solvent A (95/5/0.1 10 mM  ammonium
formate/acetonitrile/formic acid), Solvent B (95/5/0.09 acetonitrife/water/formic acid);

gradient: $-100% B from 0 to 2 min, hold 100% B to 2.2 min, then 5% B at 2.21 min.
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Example 1: (R)}-5-(2-(2,5-diflusrophenylpyrrolidin-1-y1)-3-(1H-pyrazeol-1-
yhpyrazole[1,5-ajpyrimidine (I-152):

Q )Nj}
O

W
Step 1. (R)-5-(2-(2, 5-difluorophenylpyrrolidin-i-yl}-3-iodopyrazolof 1, 5-a [pyrimidine.

F
9
J%\N'N g7 ./ N
N Z, e N
Ly o+ (R F /(\
cr N Cm«z
i A
{66259} To a solution of (R}-2-(2,5-difluorophenyDpyrrolidine hydrochloride (4040

mg, 18.393 mmol) and S-chloro-3-iodopyrazolof1,5-alpyrimidine (4.67 g, 16.721 mmol) in
DMF (33 mL) was added DIPEA {(11.7 mL, 66.88 mmol). The mixture was stirred at 90 °C for
3 hour and then cooled to rt. The mixture was poured over 1.2 L of water and the precipitate
was collected by filtration. The filtrate was also extracted with AcOE! and concentrated and
the materials were combined to afford product as a vellow solid (7.1 g, 100%) which was used

such as.

Step 2. (R)-5-(2-(2, 5-difluorophenyljpyrrolidin-1-yl)-3-( 1 H-pyrazol-I-yl)pyrazolof 1, 5-

a/pyrimidine:

/Cj jf} Q /E\N’N
O &y

{66268 A solution of trans-N,N'-dimethylcyclohexane-1,2-diarmne (7.0 mg, 0.049
mmol) in DMF (degassed, 1.2 mL) was added to {R)-5-(2-(2.5-difluorophenyDpvrrolidin-1-
yh-3-iodopyrazolo[ 1, 3-ajpvrimidine (104 mg, 0.244 mmol), 1H-pyvrazole (33 mg, 0485
mmol), copper 1odide (9.3 mg, 0.049 mmol) and potassium carbonate (67 mg, 0.485 mmol).
The mixture was degassed with N2 (10 min} then stirred at 120°C for 16 h, Additional portions

of in pyrazole (33 mg, 2 eq). copper iodide (9.3 mg, 0.2 eq). potassium carbonate (67 mg, 2 eq)
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and trans-N N'-dimethylcyclohexane-1,2-diamine (7.0 mg, 0.2 eq) were added. The reaction
mixture was degassed with N2 (10 min) then stured at 120°C for 16 h. Water was added. The
maxture was extracted with EtOAc (3x). Combined organic layers were washed with water (1x)
and with brine (1x}, dried over MgS0O4, filtered and concentrated under reduced pressure. The
product was purified by normal chromatography using 30-100% EtOAc s hexanes and then
by reverse chromatography using 30-80% MeCN in AmFor 10 mM buffer to afford title
compound as a pale yvellow solid (37 mg, 41%). 1H NMR (400 MHz, DMSQ) 8 8.77 - 8.41
and 7.80 - 7.51 (m, 3H), 8.17 (s, 1H), 7.37 - 6.87 {m, 3H), 6.69 — 6.44 {m, 1H]}, 6.33 () and
6,11 =596 (m) (1H), 546 -529(m, 1H), 401 (dt, J=11.4, 5.8 Hz, 1H), 3.82 -3.62 {(m, 1H),
2.56 - 2.38 (m. 1H). 2.16 — 181 (m, 3H): MS (mvz): 367.2 [M+1]+, >99%

Example 2: (R)-5-(2-(3.6-difluoropyridin-2-yhpyrrolidin-1-y1)-3-(4-methyl- 1 H-pyrazel-

-yhpyrazelo{i,5-a]pyrimidine (I-154):

F
-
Q 20 N
P NP

N

/
i ,
N\\j\

Step 1. 4-chioro-1-(3,6-difluoropyridin-2-yl)butan-1-one:
7 ‘ ] 84

O
o] i
Fo N Fo N Ci
RS
F Omte i

{66261} A suspension of diazabicyclo[2.2 2]octane (975 mg, 8.7 mmol) in dry

TBME (11 mL} was cooled to ~78 °C. n-BuLi (3.5 mL, 2.5 M in hexane, 8.7 mmol) was added

F

dropwise to the suspension. The mixture was stirred for approximately 30 mun at ~78 °C and
then treated dropwise with 2,5-difluoropyridive (1000 g, 8.7 nuvol) in dry TBME (0.5 mb).
After 1 h, 4-chloro-N-methoxy-N-methylbutananude (1439 mg, 8.7 munol) in dry TBME (0.9
mL} was added dropwise to the muxture at ~78 °C. The sohution was stirred for 1 h, and the
reaction was quenched with saturated agueous NH4CH (10 mL). The mixture was diluted with
EtOAc (20 mL) and allowed to warm to room temperature overnight. The aqueous phase was
extracted further with EtOAc (3x 20 mL), and the combined organic phases were washed with

saturated aqueous NaHCG3 (50 mL) and brine (50 mL), dried over MgS04, and concentrated
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under reduced pressure to afford title compound as orange oif (1900 mg, 100%). Used without
further purification.
Step 2. {8 E)-N-(4-chloro-i~(3,6-difluoropyridin-2-yl)butvlidene)-2-methyipropane-2-

sulfinamide:

(S(‘-S\\
F NS~ e
L .
{60262} In a 50 mL RBF containing 4-chloro-~1-(3,6-difluoropyridin-2~vhbutan-1-

one (300 mg, 2.3 mmol} under nitrogen at room temperature was added THF (5.6 mL) followed
by (8}-2-methvipropane-2-sulfinamide (414 mg, 3.4 mmol} and titanium ethoxide (0.72 mL,
3.4 mmol). Mixture stirred in a 70 °C oil bath for 20h and the reaction was done by TLC. The
flask was cooled with icy-water bath and saturated aqueous NH4C! added (~30 mL, white solid
formation); diluted with EtOAc, sonicated and solid was filtered off. Filtrate diluted in EtOAc,
washed with water and brine. Urganic layer was dried over anh. Na2504, filtered and solvent
evaporated to give as vellow oil. Crude purified on 8102 using Combiflash (40g coluron,

wetload, 0—30% EtQAc/Hex) to afford title compound as vellowish otl (365 mg, 50%;).

Step 3. Z-((R}-I-((S)-tert-butyisulfinylpvrrolidin-2-yl)-3, 6-difluoropyridine:

+ o

(Slg \
NV \ N
PR ci 2 9
‘\E/ X (R} .8
b G
F
{36263} (8.E}-N-{4-chloro-1-(3,6-difluoropyridin-2-yDbutvlidene)-2-

methyvipropane-2-sulfinamide (365 mg, 1.1 mmol) was dissolved i THF (4.2 ml) under
nitrogen in a round bottom flask. Mixture cooled at -78 °C and slowly Super-H (1.1 mL, 1.1
mmol) was added dropwise {temperature never reach higher that -70 °C}. Mixture stirred at -
78 °C. After 3 hour, LIHMDS (1.3 ml, 1.3 mmol) was then added dropwise at -78 °C, the
muxture was stirred 30 min at -78 *C and the mixture was allowed to warm at °C over 30 min.
After 1 hour at 0°C, the reaction was cooled back to -78 °C and saturated aqueous NH4C! was
added. The mixture was allowed to warm to rt and EtOAc was added. The aqueous layer was

extracted 3 timses with EtOAc. Combined organic lavers were dried over anh. MgSQ4, filtered.
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Then, silica is added and solvent evaporated. The residue was purified using a gradient of 0 to

25 % acetone in hexanes to afford title compound (141 mg, 43%) as transparent oil.

Step 4. (R)-3,6-difluoro-2-(pyrrolidin-2-yDpyridine:

F F
-, e
o 9!
S~ 0 ~F
F'ooSm g P
8,1 3
\N/‘ ;,/ MNH
e C
{60264} To a solution of 2Z-((R)-1-{((S)-tert-butylsulfinylpyrrolidin-2-y1}-3.6-

diftuoropyridine (138 mg, 0.048 mmol) in methano! (10 mL} was added HCI (480 uL, 1.91
mmeol) in dioxane. The muxture was stirred 60 man at 0 °C and it was concentrated to give (R)-
3, 6-difluoro-2-(pyrrolidin-2-ylpyridine: (88 mg, 100%) which was used without further

purification.

Step 5. {R)-3-bromo-5-(2-(3,6-diflucropyvridin-2-vl)pyrrolidin-1-yl)pvrazolof 1, 5-

alpyrimidine:
F
X F R
AN g \:’N N
TN + ;(R') F “{R) hp
~ fae e 0 i . e
Ci N (\NH CN N
Br __..../ J Br
{60265] A mixture of 3-bromo-S-chloropyvrazolol!,S-ajpyrirmdine (111 mg, 0.48

mmol}, (R)-3,6~-difluoro-2-{pyrrolidin-2-yDpyridine (8% mg, 0.48 mmol} and BIPEA (340 uL,
1.91) in BPMF (5 ml} was stirred at 20 °C for 3 days. The mixtwre was diluted with NH4CL, the
aqueous layer was extracted three times with EtOAc, and the organic layer was dried over
Na2804, filtered and concentrated. The residue was punified by normal phase chromatography
using a gradient of 0 to 25% acetone in hexanes and by reverse phase chromatography using a
gradient of 0 to 100% MeCN in a solution of 10 mM AwForm to afford title compound as

white solid (140 mg, 77%).

Step 6. (R)-5-02-(3, 6-diflucropyridin-2-vi) pyrrolidin-1-vi)-3-(4-methyl-1 H-pyrazol-i-

Vijpyrazolo[1, 5-afpyrimidine:
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F
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{66266} A roixture of copper 1odide (2.8 mg. 0.015 nwool), potassium carbonate (30
mg, 0.217 mmol} and trans-N,N'-dimethylcyclohexane-1,2-diamine (4.7 mg, 0.033 mmol) in
DMF (degassed, 0.10 mL} was stirred at room temperature for 10 min. 4-Methyvi-1H-pyrazole
(12 mg, 0.146 mmol) was added followed by a solution of (R)-3-bromo-5-(2-(3.6-
diftucropyridin-2-vDpyrrolidin-1-vlpyrazolo{1,5-alpyrimidine (31 mg, €.073 mmol) in DMF
{degassed, 0.26 mL). The reaction mixture was stirred at 120 °C for 16 h. Water was added to
guench reaction. The mixture was extracted with EtOAc (3x). Combined organic layers were
washed with water (1x) and with brine (1x), dried over Mg804, filiered and concenirated under
reduced pressure. The product was purified using normal chromatography using 30-80%
AcOEl in hexanes and the by reverse chromatography using 40-70% MeCN in AmFor buffer

39/

to afford title compound as a pale yellow solid (3.5 mg, 13%) after lvophilisation.

[00267] 1H NMR (400 MHz, DMSO) 8 8.68 (d, = 7.5 Hz, 1H), 8.11 (s, 1H), 7.92
(dd. J =15.7, 8.6 Hz, 1H), 7.68 (s, 1H), 7.37 (s, 1H), 7.12 ~ 7.05 (m, 1H), 6.60(d, J =7.7 Hz,
1H), 5.45 (dd, J = 8.5, 3.8 Hz, 1H), 3.89 - 3.80 (m, 1H), 3.79 - 3.71 (m, 1H), 2.31 - 2.19 (m,
1H), 2.12 (5, 3H), 2.17 — 2.04 (my, 2H), 2.00 — 1.90 (m, 1H); MS (m/z): 382.2 [M+ 1]+, >99%

Esample 3. (R)~-4-(1-(5-2-2,5-difluorophenyl}pyrrolidin-1-yhpyrazole[1,5-
a|pyrimidin-3-yi)-1H-pyrazol-4-yi}-3,5-dimethylisoxazole (1-157);

Step 1. (R)-3-(4-bromo-1 H-pyrazoi-1-yi)-3-(2-( 2, 5-difluorophenyi}pyrrolidin-i-

vipyrazolof 1, 5-ajpyrimidine:
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160268 {R)-5-(2-(2 5-difluorophenyDpyrrolidin-1-y1)-3-(1 H-pyrazol-1-

vhpyrazolof 1,5-ajpyrimidine {500 mg, 1.36 munol) was dissolved in MeCN (14 mL) to which

was added NBS (267 mg, 1.50 mmol} and the mixture was stirred at si. Upon completion, the

reaction dituted with ethyl acetate and washed (1X) with water/brine, dried over sodium sulfate,

filtered and concenirated to drvness. The product was purified by normal chromatography

using 0-3% MeOH in DCM to afford product as a vellow solid (434 mg, 72%).

Step 2. (R)-4-{1-(5-(2-(2, 5-difluorophenyijpyrrolidin-i-ylpyrazolof 1, 5-a Jpyrimidin-3-yi)-

i H-pyrazol-4-yl)-3, 5-dimethylisoxazole:

F
==
“1 P N
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FoOE /J:/E?E D
= S I\
e
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{60269} (R)-3-(4-bromo-1H-pyrarol-1-y1)-5-(2-(2,5-difluoropheny lipyrrolidin-1-

yhpyrazolof 1. 5-alpvrimidine (25 mg, 0.056 mmol), Cs2C0O3 (85 mg, 0.168 mmol),

Pd(dppfHiCi2.dem (8.2 mg, 0.012 mmol) and 3,5-dimethylisoxazole-d-boronic acid (12 mg,

$.084 mmol) were charged in a sealed tube. A sohution of degassed dioxane/water (10/1, 0.6

ml.) was added and the reaction was heated at 130 °C for 1 houwr. The reaction mixture was

concentrated to dryness and the product was purnified by reverse phase chromatography using

0-100% MeCN in water and the by normal phase chromatography using 0-3% MeOH in DCM.
The product was lyophilized to afford a white solid {(11.7 mg, 45%). 1H NMR (500 MHz,
DMS0O) 5885863 {m, 1H), 8.62-8350(m, 1H), 835 -8.14 {m, 1H), 7.99-7.82 (m, 1H),
7.81 ~ 7.66 (m. 1H). 7.43 ~ 6.73 (m, 3H), 6.72 ~ 6.56 {m, 1H), 6.17 - 5.96 (m, 1H), 5.60 - 5.27
(m, TH), 4.11 ~ 3.95 (m, 1H), 3.87 ~ 3.57 (m, 1H). 2.48 ~ 1.77 (m, 10H): MS (m/z): 462.2

M1+, 96%.
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Example 4. (R}-1-(5-(2-2.5-diflusrophenyDpyrrolidin-1-yhpyrazelo{1,5-a]pyrimidin-3-
yh-1H-pyrazele-4-carbonitrile (-170):
F

N
F)\\?-/) i///;\N’N\
FE NP N

S
S

N

Step 1. (R)-1-(5-(2-(2, 5-difluorophenyl)pyrrolidin-1-vl)pyrazolof 1, 5-a [pyrimidin-3-ylj-1H-

pyrazole-4-carbonitrile:

F
F =
\ - Q N
Vi -N FFoo= b
% =N 2 : =~ o
Fooz o e by . N7 N
NN N
/ N N |
N %/ii\ CN
Br
{36270} A mixture of {(R)}-3-(4-bromo-1H-pyrazol-1-y1)-5-(2-(2,5-

difluorophenyDpyrrohidin-1-yhpyrazolo{ 1, 3-ajpvrinudine (30 mg, 0.112 nunol), zinc cyanide
{8 mg, 0.068 mmol}), iris{dibenzylideneacetone}-dipalladium(0}) (6.2 mg, 0.007 mmol}and 1,1-
bis{diphenylphosphino}ferrocene {8.1 mg, 0.015 mmol} in DMF (1.2 mL, degassed} was stirred
at at 120 °C for 16h. Water was added and the mixture was extracted with EtDAc (3x).
Combined organic layers were washed with water (1x) and with brine (1x), dried over MgS04,
filtered and concentrated under reduced pressure. The product was purified by normal
chromatography using 30-80% AcOE! in hexanes and then by reverse chromatography using
20-80% MeCN in AmFor 10 mM buffer to afford product as an off-whiie solid (22 mg, 49%)
after Iyophilisation. TH NMR (400 MHz, DMS0) § 9.16 — 9.07 (m) and 8.77 {d, J = 7.8 Hz)
(1H), .65 - 8.54 and 8.36 — 8.19 (m, 3H), 7.39 — 7.05 and 6.99 - 6.86 (m, 3H). 6.68 (d, J =
7.6 Hzy and 6.14 — 6,05 (o) (1H), 548 — 531 (m, 1H), 4.11 - 3.96 {m, 1H), 3.87 - 3.64 {m,
1H), 2.37 - 2.40 {m, 1H), 2.21 — 1.81 (i, 3H); MS (m/z): 392.2 [M+1]+, >99%.

Example 5. (R)-1-(5-(3-(2 5-difluorephenylpyrrolidin-I-yhpyrazolo] 1,5-a|pyrimidin-3-
yh-1H-pyrazsle-4-carboxamide (§-173):
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CONH;

Step 1. {R)-1-(3-(2-(2, 3-difluorophenyl)pyrrolidin-1-vljpyrazolol 1, 5-a [pyrimidin-3-ylj-1H-

pyrazole-4-carboxamide:

N 3
\\J\ A CONH,

{66271 2.5 M agueous NaOH (0.5 mb) was added to a mixture of (R)~1-(5~(2-(2,5-
difluorophenvDpyrolidin-1-yhpyrazolol 1. 5-ajpyrimidin-3-yi)-1H-pyrazole-4-carbonitrile (31
mg, 0.079 mmol) in ethyvlene glveol (1.6 mL). The reaction mixiure was stirred at 100 °C for
16 h. IN agueous HCI (4 ml.} was added. Precipitate was collected by filtration and washed
with water. The product was purified by reverse chromatography using 5-60% MeCN in
AmFor 10 mM bufter to afford product as an off-white solid (1.7 mg, 5% after lyophilisation.
TH NMR (400 MHz, DMSQ) 6 8.84 — 8.67 (m, 1H), 8.63 -850 and 8.31 - 8.15 {m, 2H}, 8.10
—7.92 (m, 1H), 7.80 — 7.69 and 7.55 — 7.44 and 7.39 — 6.89 (m, 5H), 6.69 — 6.58 and 6.13 -
6.02 (m, 1H), 5.58 - 529 (m, 1H), 4.11 —~ 3.95 {m, 1H}, 3.87 - 3.60 (m, 1H), 2.58 — 2.40 (m,
1H), 2.16 - 1.82 (m, 3H); MS (m/z): 410.1 {M+1+, >99%

Example 6. (R)-(1-(5-(2-(2,5-difluorophenyDpyrrolidin-1-ypyrazels]1,S-a]pyrimidin-
3-yh-1H-pyrazol-4-yDdimethyiphosphine oxide (£-174):

Qf
N\j\/

/r\\
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Step 1. (R)-(1-(3-(2-(2 5-difluorophenyl)pyrrolidin-1-vljpyrazolof i, 5-a [pyrimidin-3-yl}- 1 H-

pyrazol-d-ylidimethylphosphine oxide:

o {4 o ! )
a0 Ly

Br {’ \

{66272} A solution of dimethyiphosphine oxide (12 mg, 0.154 mmol} in BMF (0.4
ml., degassed) was added to a mixture of (R}-3-(4-bromo-1H-pyrazol-1-v)-5-(2-(2,5-
diftuorophenypyrrolidin-1-yDpyrazolo[1.3-alpvrimidine {56 mg, 0.126 mmol), palladium
acetate (1.4 mg, 0.006 mmol), Xantphos (7.2 mg, 0.012 mmol) and K3P04 (32 mg, 0.151
mumol) in DMF (0.2 mL, degassed}. The reaction mixfure was then stirred at 150 °C (MW) for
45 min. Some drops of waler were added and the product was purified by reverse
chromatography using 5-70% MeCN in AmFor 10 mM buffer to afford product as an off-white
solid (12.5 mg, 22%) after Iyophilization. 1H NMR (400 MHz, DMSO) § 8.81 - 8.66 {m, 1H),
8.64 - 853 and 8.14 - 8.06 (m, 1H), 8.30-8.20 (m, 1H), 7.99 - 7.82 (m, 1H), 740 - 7.26 {m,
1H), 7.24 - 691 (m, 2H), 6.71 - 658 and 6.13 - 6.02 (m, 1H}, 5.61 - 549 and 5.41 - 531 {m,
TH), 4.11 — 3.98 (m, 1H), 3.85 - 3.57 (m, 1H), 2.56 - 2.38 (m, 1H), 2.15 — 1.82 (m, 3H), 1.76
~1.56 {m, 6H); MS (mm/z): 443.2 [M+1}+, >99%

Example 7. (B)-5-2-(2,5-diflugrophenylpyrrolidin-i-yi)-3-(4-(3,6-dihydro-2H-pyran-4-
yh-1H-pyrazol-1-yl)pyrazolo{1,5-ajpyrimidine (I-175):

2 o

(R}

Step 1. (R)-5-(2-(2 5-difluorophenylpyrrolidin- {-yl)-3-(4-( 3, 6-dihydro-2H-pyran-4-vij-i H-

pyrazol-i-vlpvrazolof i, 5-ajpyrimidine:

o
(4



WO 2019/118584 PCT/US2018/065187

<NN NN
N
/-'*! NIN ‘T N \ ‘
MB:‘ =
(o
{66273 A mixture of {R}-3-(4-bromo-1H-pyrazol-1-v)-5-(2-(2,5-

difluorophenypyrrolidin-1-yDpyrazolol 1 S-ajpyrimidine (160 mg, 0.225 mmol), 3,6-
dihydro-2H-pyran-4-boronic acid pinacol ester (57 mg, 0.270 mmol), PA(PPh3)4 (26 mg, 0.022
mmol) and Na2CO3 (119 mg, 1.123 mumol)y was stirred under atmosphere of N2 and in
degassed solution of dioxane and water (4:1; 2.25 mL} at 85 °C for 18 h. The nuxture was
diluted with EtOAc, washed with NH4CI dried over MgSQ4, filirated and concenirated. The
residue was purified by normal phase chromatography using a gradient of 0 to 100% acetone
in hexanes to afford title compound as yellow solid €45 mg, 45%). 1H NMR (500 MHz,
CDCI3) 8 8.63 — 7.83 (m, 3H), 7.74 — 7.57 {m, 1H). 7.10 — 6.82 (m, 2H), 6.76 — 6.64 {m, 1H),
6.41 — 6.14 (m, 1H), 6.06 — 5.73 (m, 1H), 5.75 ~ 5.13 (m, 1H), 4.33 (q, J = 2.7 Hz, 2H), 3.99 -
3.58 (m, 4H}, 2.56 - 2.26 (m, 3H), 2.17 - 2.02 (m, 3H);, MS (/7). 449.3 [M+1]+, >99%.

Example 8. (B)-5-2-(2,5-difluorophenyDpyrrolidin-i-yi)-3-(4-(tetrabydro-2H-pyran-4-
yi-1H-pyrazol-1-ylipyrazelo{i,5-ajpyrimidine (J-187)

Step 1. (R)-5-(2-(2, 5-difluorophenyl}pyrrolidin-1-yi)-3-(4-(tetrahydro-2H-pyran-4-yij- 1 H-

pyvrazol-i-ylipyrazolof 1, 5-a [pyrimidine:
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{66274} In a vial, (R)-5-(2-(2,5-difluorophenyDpyrrolidin-1-y1}-3~(4~(3,6-dihy dro-

2H-pyran-4-y{}-1H-pyrazol-1-yDpyrazolo[1,5-alpyrimidine (30 mg  0.067 mmol} was
dissolved in MeOH (2 mL) to which was added 0.1 mL AcOH. Pd/C (10% per weight, 20 mg)
and a balloon of hydrogen was fitted to the vial. The mixture is stirred for multiple days with
refilling hvdrogen as needed and the reaction is followed by loms (7 min runs). After 5 days of
stirring with hydrogen, 60% conversion had occurred and the reaction was stopped. The
palladium was {iltered out and the solvent evaporated. The product was purified by semi-prep
HPLC using 40-55% MeCN i AmFor to affor product as an off-white solid (4.1 mg, 14%)
after lvophilisation. 1H NMR (500 MHz, CDCI3) 8 8.37 - 8.08 (m, 2H), 7.73 (br s, 1H), 7.45
{brs, 1H), 7.11 -~ 6.68 {m, 3H), 6.42 - 579 (m, 1H), 5.72 - 5.09 (m, 1H), 4. 14 - 4.01 {m, ZH},
399 -3.61 (m, 2ZH), 3.62-3.50(m, 2H), 2.92 - 2.59 (m, 2H)}, 2.55-2.39 (m, 1H),2.20 - 1.98
(m, 3H), 1.90 - 1.69 (m, 3H}; MS (mv/z)}: 451.3 [M+1}+, >99%.

Example 2. (R)-3-(4-(difluoromethyl)- 1 H-pyrazol-1-y1)-5-(2-(2,5-

diﬂm}mphmyl}pyrrolidim1~yE)pvrwulﬁii S-alpyrimidine (1-176):

(R)

IN\

N, |

WF
F

Step 1. (R)-1-(5-(2-(2, S-difluorophenyl) pyvrrolidin-1-yl)pvrazolol 1, 5-a [pyrimidin-3-yij-1H-

pyrazole-4-carbaldehyvde:

87
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166275] A vial with a magnetic stir bar was charged with DMF (1.7 mL}. The vial

was then cooled in an ice bath, and POCI3 (0.05 mL, 0.478 mmol) was added dropwise. The
mixture was stirred for 30 min at 0 °C, followed by dropwise addition of a solution of (R}-5-
(2-(2 5-difluoropheny Dpyrrolidin-1-y1}-3-( 1 H-pvrazol-1~yDpyrazolo[1,3-ajpyrinudine (5.0 g

61 ramol} in DMF (1 mL)} over 5 min. The mixture is then stirred at 70 °C for 18 h. The solution
was then chilled to 0 °C, and saturated aqueous NaHC(O3 was added until the reaction was no
longer acidic. The resulting muxture was extracted with EtOAc (3 x 200 mL), and the extracis
were dried over MgS04 and concentrated in vacuo. The product (70.5 mg, 95%) was not

purified further and was used such as.

Step 2. (R})-3-{4-{difluoromethyi}-1 H-pyrazol-1-yi}-5-{2-(2 5-difluorophenvijpvrrolidin-I-

Vipvrazolo[ 1, 5-ajpyrimidine:

{
L NN L/ A NN
F “‘{R) r\ \Q F -':(R; /i::: \\\
N ;\;/\*\_ ----------------------- . (\N N7
J A N

N 0
N, | 3 F
CHO
F
{66276} A solution of DAST (26 mg, 0.161 munol) was added to a solution of (R)-1-

(5-(2-(2 5-difluorophenyDpyrrolidin-1 -y Dpyrazolo{1.5-alpyrimidin-3-v1)-1H-pyrazole-4-

carbaldehyde (52.8 mg, 0.134 mumol) in DCM (2 mL} at 0 “C. The reaction mixture was stirred
at room temperature for 7 h then an additional portion of DAST (53 pL, 3 eq) was added. The
reaction mixture was stirred at room terperature for 16 h then an additional portion of DAST
{90 1L, 5 eq) was added. The reaction mixture was stirred at room temperature for 16 h then
an additional portion of DAST (180 uL, 10 eq) was added. Then reaction mixture was stirred
at room temperature for 16 h. Water was added and the nuxture was extracted with DCM (3x).
Combined organic layers were dried over MgSQO4, filtered and concentrated under reduced

pressure. The product was purified by normal chromatography using 30-100% AcOE! in
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hexanes and then by reverse chromatography using 20-70% MeCN in AmFor 10 mM buffer to
afford product as an off-white solid (16 mg, 28%) afier lvophilisation. TH NMR {400 MHz,
DMSO0) 3 881 - 8.69 (m, 1H), 8.64 - 832 (m) and 8.03 (s) (1H), .32 - 8.19 (m, 1H), 7.96
7.79 (m, 1H), 7.41 - 6.8% (m, 4H), 6.70 ~ 6.58 and 6.12 - 6.02 {m, 1H), 5.51 - 5.30 {(m, 1H),
4.03(d, J= 114,57 Hz, 1H), 3.82 - 3.63 (m, 1H), 2.57 - 2.39 (m, 1H). 2.18 — 1.82 (m, 3H);
MS (my/z): 417.2 [M+11+, >99%.

Example 10, (R}-2-(1-(5-(2-(2,5-difluorophenyDpyrrolidin-1-yhpyrazolo{1,5-
a]pyrimidin-3-yi)-1H-pyrazel-4-yi)-5-methyl-1,3,4-oxadiazole (I-178}

F
-
L/ e
F©' Zim
< .\
~N N/*
N
N\E

/N\
(L.{N
Step 1. (R)-1-(5-(2-(2, 5-diflucrophenyl)pyrrolidin- 1-yl)pyrazolof 1, 5-a[pyrimidin-3-y-1 H-

pyrazole-4-carboxvlic acid:

joly s
N'N R \2

Y
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{66277} 2.5 M agueous NaGH (0.5 mL) was added to a mixture of (R)-1-{5-(2-(2,5-

difluorophenyDpyrrolidin-1-yDpyrazolol1,5-alpyrimidin-3-yi)-1H-pyrazole-4-carbonitrile (31
mg, 0.079 mmol) in ethvlene glyeol (1.6 ml). The reaction mixture was stirred at 100 °C for
16 h. IN aqueous HCI (4 mL) was added. Precipitate was collected by filtration and washed
with water. The product was purified by reverse chromatography using 3-60% MeCN in

ArmFor 10 oM buffer to afford product as an off-white solid (6.3 mg, 19%) after lvophilisation.

Step 2. (R)-2-{1-{5-(2-(2 5-difluorophenyvljpyrrolidin-i-yljpvrazolof I, 5-a jpyrimidin-3-yi)-

1H-pyrazoi-4-ylj-5-methvi-1 3, 4-oxadiazole:
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{66278} HATU (48 mg, 0.126 nunol) was added to a solution of (R)~1-(5-(2-(2,5-

difluorophenyl)pyrrolidin-1-yhpyrazolo{ 1.3-ajpyrimidin-3-y1)-1H-pyrazole-d-carboxylic acid
(52 mg, 0.127 mmot), acethydrande {14 mg, 0.189 mmol} and DIPEA (44 ol 0.253 mmol) in
THF (2.5 ml). The reaction nuxture was stired at room temperature for 3 h. Desired
intermediate (R)-N'-acetyl-1-{5-(2-(2,5-difluorophenypyrrolidin-1-vDpvrazolo[1,5-
ajpyrimidin-3-y}-1H-pyrazole-4-carbohydrazide had formed with 80% as well as
carboxamide side product. Burgess reagent (152 mg, 0.635 mmol} was added and the reaction
mixiure was stured at room temperature for 2 h. The mixture was diluted with EtOAc then
washed with water (1x} and with brine (1x), dried over MgS04, filtered and concentrated under
reduced pressure. The product was purified using reverse chromatography with 10-70% MelUIN
in AmFor 10 mM buffer to afford product as an off-white solid (24 mg, 43%) after
lvophilisation. 1H NMR (400 MHz, DMSQ) 6 9.05 — 8.97 and 8.84 — 874 {m, 1H), 8.65 -
8.56 and 8.45 — 8.15 (m, 3H), 7.40 — 7.17 (m, 1H), 7.09 — 6.94 (m, 2H), 6.68 (d, J = 7.9 Hz)
and 6.17 — 6.05 (m) (1H), 5.55 - 5.33 (m, 1H), 4.11 — 3.98 (m, 1H), 3.83 - 3.64 (m, 1H), 2.65
{s, 3H), 2.71 — 2.39 (m, 1H), 2.16 — 1.82 (m, 3H); MS (m/z); 449.2 [M+1]+, >99%.

Example 11 (R)-5-(2-(2,5-diflucrephenylpyrrolidin-1-vi)-3-(4-(oxetan-3-yloxy}-1 H-
pyrazol-1-yhpyrazolo{1,5-ajp yrimidine (3-179):

d-{oxetan-3-vioxy)-1H-pyrazole

S0



WO 2019/118584 PCT/US2018/065187

A
N ]\ Step 1 N Step 3 N, ]\
N N
) -
R\ g-0 ——e N\ | e X o
6\5 Step 2 OH Step 4 é
o
166279] Step 1: Trityl chloride {692 mg, 2.48 mmol) was added to a solution of

pyvrazole-4-boronic actd pinacol ester (401 mg, 2.07 mmol}, pyvridine {(0.33 mL, 4.10 mmol)
and DMAP (13 mg, 0.11 mmol) in DCM (4 mL). The reaction mixture was stirred at room
temperature for 16 h. The mixture was diluted with DCM then washed with water (1x} and
saturated aqueous NH4C! (1x), dried over Mg8Q04, filtered and concentrated under reduced
pressure. The crude product was purified by trituration with hexanes to afford an off-white

solid (804 mg, 89%).

[60280] Step 2: A solution of 2.5 M aqueous NaQOH (1.28 mL} and H202 (30% in
water, 0.37 mL) were added to a solution of 4-(4 4.5 5-tetramethyl-1,3,2-dioxaborolan-2-y1}-
I-trityl-tH-pyrazole (699 mg, 1.6 mmol) in THF at 0°C. The reaction mixture was stirred at
room temperature for 2 h. 1N agueous HCI was added and the roixture was extracted with
EtOAc (3x). Combined organic layers were dried over Mg8Q04, filtered and concentrated under
reduced pressure. The product was purified by normal chromatography using 0-50% EtQAc in

hexanes to afford 1-intyl-1H-pvrazol-4-0l (425 mg, 81%) as an off-white sohd.

{60281} Step 3: 3-lodooxetane (0.2 mL, 2.27 mmol) was added to a solution of -
trity}-1H-pyrazol-4-ol {356 mg, 1.09 mmol) and cesium carbonate (889 mg, 2.73 mmol} in
DMF (5.5 mL) at room temperature. The reaction mixture was stirred for 64 h. The reaction
mixture was diluted with EtOA¢ then washed with H20 (2x) and brine (1x). Organic laver was
dried over MgSO4, filtered and concentrated under reduced pressure. The product was pwrified
by normal chromatography using 0-30% AcQOEt in hexanes to afford 4-(oxetan-3-yloxy)-1-
trityI-1H-pyrazole {295 mg, 71%} as a white solid.

{66282} Step 4: TFA was added to a solution of 4~{oxetan-3-vioxy)-1-trityl-1H-
pyrazole (199 mg, 0.520 mmol} in DCM (2.6 mL) and MeOH (1.3 mL) at 0 °C. The reaction
mixture was then stirred at room temperature for 1 h. Saturated aqueous NaHCO3 was added.
The mixture was extracted with E1OAc {(4x}. Combined organic layers were dried with MgS04,

filtered and concentrated under reduced pressure. Crude matenal was used such as in next step.
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Step 1. (R}-5-(2-(2 5-diflucrophenyl) pvrrolidin-1-vi)-3-(4-(oxetan-3-yloxy}- 1 H-pyrazol-1-

viipyrazolof 1, S-a[pyvrimidine:

Jo ofes
s S

{36283} Prepared using procedure described in Example 001 using 4-{oxetan-3-
vioxy}-1H-pyrazole prepared above to afford desired product as an off-white solid (17 mg,
4%). THNMR (400 MHz, DMSQ)88.77 -8.66 and 8.59 - 8.44 (m, 1H), 8.22 - 8.06 (m, 1H),
7.51-7.26(m, 3H), 7.21 ~ 6.89 {m, 2H), 6.74 ~ 6.58 and 6.09 ~ 5.98 {m, 1H), 5.56 ~ 5.30 {mm,
1H), 5.23-511and 4.99 - 4.74 (m, 3H), 4.63 ~4.47 {m, 2H}, 4.07 - 3.95 (m, 1H), 3.82 - 3.57
{m, 1H), 2.56 — 2.37 (m, 1H), 2.12 — 1.83 (m, 3H), MS (m/2); 439.2 PM+1]+, >99%.

Example 12 (R)-5-(2-(2,5-difluorsphenylpyrrolidin-1-y)-3-(4-((2-
methoxyethoxyymethyi}-1H-pyrazol-1-ylipyrazelo{!,S-alpyrimidine (§-180):

(R)-(i-(5-(2-(2 5-difluorophenyl)pyrrolidin-1-ylpyrazolof 1, 5-a Jpyrimidin-3-vi}-1 H-pyrazol-

4-ylmethanol:
-
‘\ /

C‘F

//’\
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D

}
oy

oy
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{60284} Prepared using procedure described in Example 001 using (1H-pvrazol-4-
yhmethano! to afford title compound as a pale yellow solid (24 mg, 51%) after lyophilisation.
(R)-5-(2~{2, 5-difluorophenyl)pyrrolidin-{ y[)-3-(4-({ 2-methoxyethoxyv)methyi)-i H-pyrazol-1-

vilpyrazolof 1, 5-alpyvrimidine:

F
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{66285} NaH (7.6 mg, 0.190 mmol} was added to a solution of (R)-(1-{(5-(2-(2.5-
diftucrophenypyrrolidin-1-vi}pyrazolo{ 1, 5-alpyrimidin-3-y1}-1H-pyrazol-4-yymethanol (50
mg, 0.126 mmol} in DMF (0.85 mL) at 0 °C. The reaction mixture was then stirred at room
temperature for 20 min then 2-bromoethyl methyl ether was added. The reaction mixture was
stirred at room temperature for 16 h. Water was added {some drops to quench NaH excess}
then the mixture was directly loaded on €18 and was purified using 5-70% MeCN in AmFor
10 mM buffer 1o afford product as an orange solid (19 mg, 33%;) after lvophilization. 1HNMR
(400 MHz, DMSO) § 8.72 (d. 1= 7.3 Hz) and 8.61 — 8.51 (m) (1H), 8.48 — 8.36 (m) and 7.74
(s) (1H), 8.26 — 8.13 (m, 1H). 7.66 — 7.50 {m, 1H), 7.39 — 6.89 (m, 3H), 6.62 (d, I = 7.1 Hz)
and 6.12 — 5.98 (m) (1H), 5.48 — 5.20 (m, 1H), 4.54 - 4.25 (m, 2H), 4.06 — 3.98 (m, 1H), 3.82
~3.61 (m, 1H), 3.59 — 3.44 (m, 4H), 3.27 (s, 3H), 2.55 — 2.40 (m. 1H), 2.15 — 1.80 (m, 3H):
MS (m/z): 455.2 [M+1]+, >99%.

Example 13. (B}-5-(2-(2,5-diflusrophenylpyrrolidin-i-yh-3-(4-(methyisulfonyl)-1H-
pyrazol-1-vl)pyrazelo{1.5-ajpyrimidine (§-181):

F
v
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zN.
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(R)-5-{2-(2, 5-difluorophenyljpyrrolidin-i-yl)-3-(4-(methylsulfonyl)- 1 H-pyrazol-i-

Viipyrazolof 1, 5-a pvrimidine:
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{36286} in a  small vial, (R)-3-(4-bromo~-1H-pyrazol-1-y1}-5-(2-(2,5-
difluorophenyDpyrrohidin-1-yDpyrazolol L 3-ajpvrinmidine (50 mg, 0.11 mmol) in NMP (1.1
mb) was treated with Cul (83 mg, 0.44 nwool) and sodium methylsulfinate (46 mg, .45 mimol).
Nitrogen was bubbled through the reaction mixture for approximately one minute and then the
mixture i a sealed vial was heated at 140 °C in the oil bath. After S h, heating was stopped
and the reaction was diluted with EtOAc. The organic layer was washed 3x with NH4OH/water
1:2 and the agueous layer was extracted 3x with EtOAc. The organic layer was washed with
WHA4CI, brine, dried over Mg804 and concentrated. The residue was purified by normat phase
chromatography using a gradient of 0 to 40% acetone i hexane and bv reverse phase
chromatography using a gradient of 0 to 100% MeCN in 10 mM AnFormo to afford title
compound as white solid (11.2 mg, 22%; after [vophilization. 1H NMR (500 MHz, CDCI3) 8
8.96 (s, 0.5H), 8.30 (s, 2H), 8.15 {s. 0.5H), 7.93 (s. 1H). 7.24 — 7.06 {m. 1H). 6.91 (s, 1H), 6.73
{(ddd, J = 8.9, 5.9. 3.2 Hz, 1H). 6.37 (s, 0.6H), 5.91 (s. 0.4H). 5.61 (s, 0.6H), 5.22 (s, 0.4H),
415 -383 (m, 2H), 3.71 (s, J =47 Hz, 1H), 3.16 (s, 3H), 2.52 (s, 1H), 2.29 - 2.00 {m, 3H};
MS (nv/z): 445.2 [M+1{+ >99%.

Example 14 (R)-5-(2-(3-flaoropyridin-2-ylpyrrelidin-1-yi}-3-(4-methyl-1 H-pyrazol-1-
yhpyrazelof1,S-ajpyrimidine (I~182}:

)\/”f)\g

{66287} Prepared using procedure described in Exarmple 002 using 3-fluoropyridine

(R)-3-fluoro-2-(pyrrolidin-2-ylpyridine:

to afford title compound as a colorless ot (1.06 g, 1%).

(R}-5-(2-( 3-flucropyridin-2-ypyrrolidin-1-yl}-3-iodopyrazolo 1. 5-a ] pyrimidine:
94
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{30288} To a sohution of (R)-3-fluoro-2-¢pyrrolidin-2-vDpyridine (1163 mg, 4.302

mimol) and 5-chloro-3-1odopyrazolof 1, 3-alpvrinudine (1.76 g, 6.298 nmumol) in DMF (15 ml)
was DIPEA (4.9 mL, 27.99 mmol). The mixture was stirred at 110 °C for 1 hour and then
cooled to rt overnight. The mixture was extracted with AcOEt, dried and concentrated. The
product was purified by column chromatography using 0-100% acetone in hexane. Product was

isolated as an orange oif (1.42 g, 50%).

CN A C fw
- ol

{60289} Prepared using procedure described in Example 002 using (R)-5-(2-(3-
Huoropyridin-2-vDpyrrolidin-1-vi}-3-iodopyrazolo]1,5-ajpyrimidine  and  4-methyl-1H-
pyrazole to afford title compound as an off-white solid (11.4 mg, 43%) after lyophilization.
1H NMR (500 MHz, CDCI3) 5 8.34 — 8.13 (m, 3H), 7.78 (brs, 1H), 7.42 - 7.31 (m. 2H). 7.14
(brs, 1H), 6.27 (br s, 1H), 5.70 (br s, 1H), 4.02 - 3.92 (m, 1H). 3.81 - 3.67 (m, 1H), 2.57
2.35 (m, 2H), 2.18 (s, 3H), 2.17 ~ 2.00 (m, J = 24.4 Hz, ZH), MS (m/z}: 3642 [M+1]+, 98%.

Example 15 (R)-2-(5-(2-2.5-diflusrophenyDpyrrolidin-1-yDpyrazelo{1,5-a]pyrimidin-3-
yi}-2.4,6,7-tetrahydropyrano{4,3-cipyrazole and (R)-1-(5-(2-(2,5-
difluorophenylipyrrolidin-1-ylipyrazelo{1,S-alpyrimidin-3-yi)-1,4.6,7-
tetrahydropyranoc{d.3-cipyrazole (I-183 and [-184):

F
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i
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1,4,6, 7-tetrahydropyranof 4, 3-c/pyrazole:

\o
(92
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{36290} Synthesis of 1,4,6,7-tetrahydropyrano{4,3-clpyrazole was carried out as
reported in US-20160185785-A1

(R)-2-(5-(2-(2, 5-difluorophenyl) pyrrolidin-1-ylpyrazolof 1. 5-aJpyrimidin-3-yl}-2,4,6,7-
tetrahvdropyranof4, 3-¢ [pvrazole and (R}-1-(5-(2-(2, S-diflucrophenyl)pyrrolidin-1-

vijpyrazolof1,5-a/pyrimidin-3-yi}-1.4,6, 7-tetrahydropyranc/ 4, 3-c/pyrazole:

F 2 o in‘“e

/\8
e %/MW (}\A
{
So-
{00291} Prepared using procedure described in Example 001 using 1,4,6,7-

tetraby dropyranol4,3-clpyrazole to  afford (R)-2-(5-(2-(2.5-difluorophenylipyvrrolidin-1-
yhpyrazolof1,5-alpyrimidin-3-y1)-2.4,6, 7-tetrahy dropvranof4,3-c]pyrazole as a yellow solid
(10.6 mg, 18%) after lvophilization: 1H NMR (500 MHz, CD{C13} 8 8.33 - 8.00 (m, ZH), 7.51
(s, 1H), 7.10 - 6.69 {m, 3H}, 6.42 - 577 {m, 1H}. 535 - 5.13 (m, 1H), 4.89 - 4.59 (m, 2H),
411 = 3.60 (m, 4H), 2.96 — 2.79 (m, 2H), 2.60 — 2.40 (m, 1H), 2.27 — 1.95 (m, 3H): MS (nv/2):
4233 [M+1, >99%, and (R)}-1-(5-(2-(2 5-diflucrophenyi)pyrrolidin-1-vhpyrazolof1,3-
alpvrimidin-3-vi}-1,4.6 7-tetrahy dropyrano(4,3-clpvrazcle as avellow solid (3.2 mg, 5%) after
Ivophilization: 1H NMR (800 MHz, CDCI3) 6 8.33 — 8.12 {m, 1H), 8.07 {5, 1H), 7.44 {brs,
1H), 710 - 7.0 {m, 1H), 6.96 - 686 (m, 1H), 6.72 - 6.62 (m, 1H), 6.39 - 583 (m, 1H), 5.58
~5.13 (m, 1H), 4.84 - 4.59 (m, 2H), 4.00 - 3.48 (m, 5H), 2.97 — 2.74 (m. 1H), 2.51 ~ 2.34 (m,
1H), 2.12 - 1.94 (m, 3H). MS (m/z): 423.3 [M+1]+, >99%,

Example 16 (R)-(1-(8-(2-(2,5-difluorophenyl)pyrrolidin-1-ylpyrazelo|1,5-a]pyrimidin-
3-vi-1H-pyrazol-4-yhH{(morpholinoymethanone (I-188);
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)

(R)-(1-(5-(2-(2, 5-diflucrophenyl)pvrrolidin-1-yl)pyrazolo/1, 3-a [pyrimidin-3-ylj- 1 H-pyrazol-

4-vij{morpholino}methanone:

F

/*?::(/

)\‘\/)
N
f( N—'N F = / M A\
(R} NN

(m )\ﬁ? N
r— I N

N :lﬁéﬁ
COOH
-
\]

{66292} HATU (36 mg, 0.095 mmol} was added to a solution of (R)-1-{5-{2-(2,5-

z'«
;:J

difluorophenypyrrolidin-1-yDpyrazolo] 1 S-ajpyrimidin-3-y1}-1H-pyrazole-4-carboxylic acid
(35 mg, 0.085 mmol), morpholine (11 ul, 0.126 mmol) and DIPEA (30 ul, 0.172 muol) in
THF (1.7 mL). The reaction mixture was stirred at room temperaiure for 16 h. The mixture was
dituted with DCM then washed with water (1x) and with brine (1%}, dried over MgS8O4, filtered
and concenirated under reduced pressure. The product was purified by reverse chromatography
using 5-50% MeCN in AmFor 10 mM buffer to afford product as an off-white solid (15 mg,
37%) after lvophilisation. 1H NMR {400 MHz, DMSO} & 8.81 — 8.68 {m, 1H), 8.65 - 8.54 and
.06~ 7.98 {m, 1H), 8.34 ~ 8.18 (m, 1H), 7.96-7.8% and 7.84 ~ 7.75 {m, 1H}, 7.40 - 6.91 {m
3H}, 6.71 - 6.60 and 6.14 — 6.02 (m, 1H), 5.51 - 5.31 (m, 1H), 4.07 -~ 3.97 {m, 1H), 3.79 - 3.52
(m, 9H}, 2.58 ~ 2.39 {m, 1H), 2.13 — 1.83 (m, 3H); M5 (m/z): 480.2 [M+1]+, >99%.

Example 17 (R)-1-(1-(5-(2-(2,5-diflucrophenylpyrrolidin-1-yhpyrazole{1,5-
alpyrimidin-3-yh-1H-pyrazol-4-y[)-MN N-dimethylmethanamine (§-186):
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(R)-1-{1-{5-(2-(2, 5-difiucrophenyipyrrolidin-1-ylpyrazolof 1, 5-a Jpyrimidin-3-yl}- 1 H-

pyrazol-4-yi}-N N-dimethyimethanamine.

F F
(‘\\fll S
)
F/’\;” rf\N,N\ . \‘\ / ?,,/\N,a;\;\
AR i 4 i
SN e T e L
/ N <:/ N
N\ I N, E[\/ j
N
CHO N\
30293} Sodium triacetoxyborohydride (120 mg, 0.566 mmol) was added to a

solution of (R)-1-(5-(2-(2.5-diflucrophenyDpyrrolidin-1-vDpvrazolo[1,5-alpyrimidin-3-y1)-
1H-pyrazole-4-carbaldehyde (74 mg, 0.188 mumol) and dimethylamine 2M in THF, 0.11 mL,
0.22 mmol} in BPCM {1 mL) at room temperature. The reaction mixture was then stirred for 2
h. Saturated aqueous NaHCO3 was added. The mixture was extracted with DCM (3x).
Combined organic lavers were dried over MgS04, filtered and concentrated under reduced
pressure. The product was purified by reverse chromatography using 5-40% MeCN in AmFor
10mM buffer to afford product as a vellow solid (19 mg, 24%) after lyophulisation. 1H NMR
(400 MHz, DMSO) 5 8.72 {d, I = 7.4 Hz, 1H), 8.61 ~ 8.50 {m) and 7.69 (s} (1H) 8.42 — 8.30 {m)
and 8.16 (s} {1H), 7.59 ~ 7.41 {m, 1H), 7.35 — 6.92 {m, 3H), 6.62 (d, I = 7.5 Hz) and 6.09 - 5.98
(m) {1H), 5.51 ~ 5.28 (m, 1H), 4.08 ~ 3.96 {m, 1H), 3.91 — 3.10 {m, 3H), 2.55 ~ 2.37 {m, 1H),
2.29 = 1.76 {m, SH); MS {m/2): 424.2 [M+1]+, >99%.

Example 18 (R)-M-methyl-3-(4-methyl-1H-pyrazol-1-y)-N-(1-phenylethylpyrazelo{1,5-

ajpyrimidin-S-amine (1-195):
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RI)-3-iodo-N-(1-phenviethylipyrazolof 1, 5-a Jpvrimidin-5-amine:
! % e 1 =

(/ ;"i\N‘N
o * Py
& NH Ci’/\N
) Br
60294} A mixture of 3-bromo-5-chloropyrazolofl.3-ajpvrinudine (150 mg, 0.645

mmol), (R}-1-phenethanamine {117 mg, 0.968 mmol) and DIPEA (0.450 mL, 2.581 mmol) in
DMF (3.2 mL) was stirred at 110 °C for 4 h. Very clean profile by LCMS. The reaction mixture
was directly added to a reverse phase chromatography for purification using 0-100% MeCN in

AmFor buffer to afford title compound as a yvellow solid.

(R)-3-bromo-N-methy[-N-{I-phenylethyl)pyrazolo/ 1, 5-a jpyrimidin-5-amine:
{ ) preryieiny)py yz

[66295] {R)-3-bromo-N-(1-phenylethy Dpyrazolo{1,5-alpyrioudin-5-amine (135
mg, 0.426 mmol) was dissolved in THF to which NaH (11 mg, 0.468 mmol) was added. The
reaction was stirred for 30 min at rt and Mel (0.03 mL, 0.468 mmol} was added. Additionnal
NaH (102 mg, 4.256 mmol} followed by Mel (¢.78 ml., 1.234 munol} was added to the reaction
maxture and this was stirred at rt for 18 h. The reaction mixture wag directly added 1o a reverse

phase chromatography for purification. The combined desired fractions were frozen and

Iyophilized to afford product as a yellow semi-solid substance.

R)-N-methyl-3-{4-methyl-1H-pvrazol-1-yi)-N-{ I-phenyvieihypyrazolof 1, 5-a [pyrimidin-5-
)0~ 3 P} i pren YLpy / 74

amine:
O. \ 7 N
~N .o A\
TN - ® o Je
f\\(f) s Jm RN
“ONT N ‘a N
Ei Br N’ \iL\
N
[30296] Prepared using procedure described in Example 001 using (R)-3-bromo-N-

methyl-N-{1-phenyiethylpyrarolof1,5-alpyrimidin-5-amine and 4-methyl-1H-pyrazole to
afford title compound as ayellow solid (32 mg, 24%) after lvophilisation. 1HNMR (500 MHz,
CDCI3) § 8.30 (s, 1H), 8.25(d, J = 7.9 Hz, 1H), 8.07 (s, 1H), 7.45 (s, 1H), 7.40—7.27 (m, SH),
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6.33 (d, J = 7.9 Hz, 1H), 6.08 (br s, 1H). 2.90 (s, 3H), 2.15 (s, 3H), 1.65 (d, J = 7.0 Hz, 3H):
MS (m/z): 333.2 [M+11+, >99%.

Esample 19 (R)-3-(1-(8-C-2 5-difluorophenylpyrrolidin-1-yhpyrazole[1,5-
ajpyrimidin-3-yh)-1H-pyrazol-4-vi)-1,1-dimethyiurea (-197):

E
T
i\ / N,N
Fim /L§g
C/ Nepy
N
/
HN
o
/N
AN

(RI-1-(5-(2-(2,5-difluorophenyl) pyriolidin-1-vi)pyrazolo[ 1, 5-a[pyrimidin-3-yl}- 1 H-pyrazol-

4-amine:
F
(s
\ S - NN TN
Fim ):\ o —_— o /\2
<\E? N I CJ N
HoN

{36297} Prepared using procedure described in Example 001 using 1H-pyrazol-4-

anune to afford title compound as a vellow oil (68 mg, 76%).

(R)-3-(I-(5-(2-(2 5-difluorophenyl)pyrrolidin-1-ylipyrazolof 1, 5-a ] pyrimidin-3-yl)-1 H-

pyvrazol-4-yl)-1, i-dimethviurea:

N7 N
Ny f Ny
e -
HN
HoN e
”'N
N
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{66298} Dissolve (R3-1-(5-¢2-2, 5-difluoropheny Dpyrrolidin-1-vipyrazolof 1,5-
alpyrimidin-3-y}-1H-pyrazol-4-amine {34 mg, 0.076 mmol) and triethvlamine (0.02 mL,
0.152 yamol) n anhydrous CH2CIZ (0.8 mL} and add dropwise dimethvlcarbamic chloride (40
ul., 0.455 mmol) to the mixture using a syringe. The mixture is stirred at 1t for 48 h. The whole
was concentrated and the product was purified by colurnn chromatography using acetone in
hexanes to afford a light brown solid {9 mg, 26%) after lyophilisation. 1H NMR (500 MHz,
CDCI3) S 8.26 (s, 1H), 815 (brs, 1H), 7.76 - 7.61 {m, 1H), 7.14 - 6.78 (m, 5H), 6.16 {5, 1H),
5.84 (brs, 1H}, 533 (brs, 1H), 4.14 - 3.90 (m, 2H), 3.07 (s, 6H), 2.58 - 2.47 (m, 1H), 2.16 -
1.91 (m, 3H), MS (mv/2): 453.3 [M+1]+, >97%.

Esample 28 (R}-MN-(1-(5-2-2.5-difluerophenylpyrrolidin-1-yl)pyrazelo] 1.5

al|pyrimidin-3-yi}-1H-pyrazol-4-yi)-1,1-dimethylsulfonyiurea (-198):

N

:( = N
@NNM
N
N

32

(R)-N-{1-(5-(2-(2, 5-difluorophenylpyrrolidin-1-yvljpyrazolo[1, 5-a [pyrimidin-3-vi)-1H-
pyrazol-4-yij-1, 1-dimethylsulfonvivrea:

F

—

T
\
\ Y "/\N”N ‘\.»//

N
F Cm)/\ /L? --------------------------- - /f%AN)\X

7
HN HN\gp
AN
{60299} Prepared using procedure described in Example 019 using

dimethyisulfamoyi chioride to afford title compound as a white solid (26.7 mg, 68%) after
fvophilisation. TH NMR (500 MHz, CDCI3) 5 8.58 (brs, 0.5H), 8.33 - 8.09 (m, 2H), 7.86 (br
s, 0.5H), 7.56 (5, 1H), 7.15 — 7.07 {m. 1H), 6.99 — 6.86 (m, 1), 6.84 — 6.73 (m, 1H). 6.39 -
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5.64 (m, 2H), 5.62 - 5.13 (m, 1H), 4.16 ~ 3.60 (m, 2H), 2.86 (5, 6H), 2.60 - 2.42 (m, 1H), 2.20
—1.99 {m, 3H); MS (m/7): 4893 [M+1]+, >97%,.

Example 23. (R)-5-(2-3,6-difluoropyridin-2-yhpyrrolidin-1-yD)-3-(4-(5-
methoxypyridin-3-yh-1H-pyrazel-1-ylipyrazelo| 1,5-a|pyrimidine (1-206):
F

3

FMN =3 N,N\
e
N7

|

<
J N
-
\\él
/WQ\
FN{J

(R)-5-(2-(3, 6-difluoropyridin-2-ypyrrolidin-i-vi)-3-iodopyrazolof i, 5-a Jpyrimidine:

F F
o

(/d\N,N {
g + ,/\\\\ \\ o )\\L\?N ff\NfN\
; N B o e
i N M

GNH B i

{60300} A mixture of {R)-3.6-difluoro-2-(pyrrolidin-2-ypyridine (10.3 g, 0.04
mol), S-chloro-3-icdopyrazolo[1,S-alpyrimidine (6.8 g, 0.04 mol) and DIPEA (26 mL, 0.15
mol) in DMF (370 mlL) was stirred at 20 °C for 3 days. The nuxture was slowly dropped ioto
ice/water 1:1 (2L) and a solid was crashed out. The aqueous phase was exitracted with EtQAc
and washed 3x with water. The organic phase was dried over MgS04, filtered and
concentrated. Both residue were combined and purified by normal phase chromatography using
a gradient of 0 to 15% acetone in hexane to afford title compound as off-white solid (11.2 g,

71%.

{R)-5-(2~(3, 6-difluoropyridin-2-vi)pyrrolidin-1-yl)-3-( 1 H-pyrazol-1-yl}pyrazolof 1, 5-

ajpyrimidine:

F
C
\ N
Y/ b e -~
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{60301} Prepared using procedure described in Example 001 using (R)-5-(2-(3,6-
diftuoropyridin-2-vhpyrrohidin-1-vi)-3-iodopyrazolof1,5-alpyrnmidine with 1H-pyrazole to

afford title compound as a white solid (39 mg, 45%).

(R)-3-(4-Bromo- 1 H-pyrazol-1-vi)-5-(2-(3, 6-difluoropyridin-2-yvl) pyrrolidin-1-

viipyrazolof1,5-a]pvrimidine:

R ot

F
A
Q f 1 0
B
g T i
X
Br?/
{60302} NBS (189 mg, 0.11 mmol) was added to a solution of (R)-5-(2-(3,6-

difluoropyridin-2-y Dpyrrolidin-1 -yD)-3-(1H-pyrazol-1 -vDpvrazolo[ 1 3-ajpyrimidine (39 mg,
0.11 mmol} in MeCN (3 mL}. The mixture was stirred at room teraperature for 2 h. The mixture

a
o).

(R)-5-(2-(3 6-difluoropyridin-2-yl) pyrrofidin-1-yl)-3-(4-(S-methoxypyridin-3-vi}- 1 H-pyrazol-

was concentrated and the residue was puified by normal phase chromatography using
%

gradient of 0 to 60% acetone in hexanes to afford title cornpound as vellow solid (45 mg, 95

I-vlpvrazolof1, 5-ajpyrimidine:

F
F S
3

/L\./N /f\ - N - N
. N C \%m
RO
!
B s
; (A
{66303} (R)-3-(4-bromo-~H-pyrazol-1-y1}-5-(2-(3,6-difluoropyridin-2-

yhpyrrolidin-1-yDpyrazolo[1, S-alpyrimidine (26 mg, 0.06 mmol), Cs2C03 (57 mg, 0.17
mmol), Pd{dppHCI2. DCM (4.7 mg, 0.006 mmol) and 3-methoxy-5-(4,4,5 S-tetramethyi-1.3,2-
dioxaborolan-2-y1}pyridine (21 mg, 0.09 mmol) charged in a sealed tube. Dioxane/water {5/1}
(0.7 mL) degassed charged and reaction heated at 130 °C for 2 bour. The mixture was
concentrated and purified by normal phase chromatography using a gradient of 0 to 100%
acetone m hexanes and by prep HPLC using a gradient of 35 t0 55% MeCUN in 10 mM AmForm

to afford title compound as white solid (10.8 mg, 39%) after lyophilisation. 1H NMR (500
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MHz, CDCI3) 3 8.47 (s, 1H), 8.33 (s. 1H), 8.30 (s, 1H), 8.29 - 8.17 (m, 2H), 7.88 (s, 1F), 7.39
(s, TF), 7.33 = 7.27 {m, 1H), 6.71 — 6.62 {m. 1H), 6.35 — 6.25 (m, 1H), 5.70 (s, 1H), 3.97 (s,
3H), 3.71 (s, 1H), 2.46 (s, 2H), 2.19 — 2.04 (m 3H); MS (m/z): 475.2 [M+1]+, >99%.

Example 22, 1-(1-(8-({R)-2-(2.5-difluorophenyl)pyrrolidin-i-yl)pyrazels|1,5-
a|pyrimidin-3-yi}-1H-pyrazol-4-yl)pyrrolidin-3-of (1-208):
F

'““’f\J\?
<Y|
&

OH

1-{I-(3-((R}-2-( 2. 5-difluorophenyl)pyrrolidin-i-yljpyrazoloef I, 5-apyrimidin-3-yi}-i1H-

pyrazol-4-ylpyrrolidin-3-ol:

F Q
N
N
r-“ f\N’N\ —(R;
(I}f \N’L‘Q """""""""""""""""" Y ‘NW
i

OH

{30304} An oven-dried vial was charged with Cul {5 mg, 0.027 mmol}, {R}-3-(4-
bromo-1H-pyrazol-1-y1}-5-(2-(2,5-diftuorophenyDpyrrolidin-1 -y Dypvrazolo[1,S-alpyrimidine

(20 mg, 0.045 mmol}, K3PO4 (29 mg, 0.135 mmol}, DMPAO (8 mg, 0.040 mmel} and
pyrrofidin-3-0l (16 mg, ¢.180 mmol). The vial was evacuated and backfilled with N2, and
DMSO (1 mL) was added. The reaction mixture was degassed for 5 min. The reaction is stirred
at 100 °C for 36 h. The nuxture was extracted with AcOEt and washed with water and brine,
dried, and concentrated. The product was purified by column chromatography using 0-100%
acetone in hexane. The product was concentrated and lyophilized from MeCN and water to
afford desired compound as an off white solid (5.24 mg, 26%). 1H NMR (500 MHz, CD(Cl13)
8§ 8.40 — .05 (m, 2H), 7.90 — 7.38 (m. 1H), 7.16 — 6.64 (m, 4H), 6.45 — 4.99 (mm, 2H), 4.62 —
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3.54 (m, 4H), 3.47 — 2.77 (m, ZH), 2.58 — 2.25 (m, 2H), 2.25 — 1.93 (m, SH): MS (m/z): 452.2
M+ 11+, >99%.

Example 23. 1-(1-(6-((R)-2-(G-fluoropyridin-2-yhpyrrolidin-1-yhpyrazolo]1,5-
ajpyrimidin-3-yh)-1H-pyrazol-4-yhpyrrelidin-3-of (1-209):

F < (R}
~ N I~
STNTUN
N Ny
W
M
OH

(R)-5-(2-(3-fluoropvridin-2-vi)pvrrolidin-1-vi)-3-(1 H-pyrazol-1-yl)pyrazolof 1, 5-

ajpyrimidine:
\ - ﬁﬂ\m
A
y ~N % i
e E NN S 7% I\D
. > 2o , N S
oy San
i A Mgy
!
[60305] Prepared using procedure described in Example 014 using 1H-pyrazole to

afford title compound as a beige solid (115 mg, 54%).

(R)-3-(4-bromo-1H-pyrazol-1-vi)-5-(2-{ 3-fluoropyridin-2-yl)pyrrolidin-1-yijpyrazolof 1, 5-

alpyrimidine:

N /L/\N’N

9

N‘N

Br

[60306] NBS (58 mg, 0.326 mmol} was added to a solution of (R}-5-(2-(3-
flucropyridin-2-yDpyrrolidin-1-y13-3-(1H-pyrazol-1-yDpyrazolo{ 1,5-alpyrimidine {110 mg,
0.313 mmol) in MeCN (3 mL). The mixture was stirred at room femperature for 2 h. The
reaction mixture was diluted with EtQAc then washed with saturated agueous sodium bisulfite
and with water/brine (1:1), dried over MgS8O04, filtered and concentrated under reduced
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pressure. The product was purified by normal chromatography using 30-100% AcOE! in
hexanes to afford product as an off-white solid (81 mg, 60%]).
1-(1-(5-((R)-2-(3-fluoropyridin-2-yl pyrrolidin-I-yvijpyrazolof i, S-a [pyrimidin-3-yi)- 1 H-
pyrazol-4-vhpyrrolidin-3-ol:

3 " -
Nt N“N A Jj
<\]x/H I
N
8r /
OH
{60387} Prepared using procedure described in Example 022 from (R)-3-{(4-bromo-

1H-pyrazol-1-yH)-5-(2-(3-fluoropyridin-2-y Upyrrolidin-1-vijpyrazolo| 1, 5-alpyrimidine o
afford title compound as a yellow solid (5.4 mg, 36%;) after Iyophilisation. 1H NMR (500
MHz CDCI3) 6838793 (m, 3H), 7.63 - 7.27 (m, 2H), 7.23 - 7.07 {m, 2H)}, 6.37 - 6.15 {m,
1H), 3.88 = 556 (m, 1H), 4.63 - 4.52 (o, 1H), 415 - 3.37 (m, 3H), 3.47 - 338 (m, 1H), 3.31
-324 (m, 1H),3.24 - 3.17 (m, 1H), 3.11 - 3.00 (m, 1H), 2.57 - 243 (m, 1H), 2.36 - 2.25 (m,
J=6.6 Hz, 2H), 2.19 — 1.99 (m, 3H); MS (/2): 435.3 [M+1 [+, >99%.

Example 24. (B)-5-(2-(2,5-difluorophenylipyrrolidin-i-yi}-3-(4-(5-(oxetan-3-
vioxypyridin-3-yvi)-1H-pyrazol-I-yhpyrazele[1.5-alpyrimidine (1-214):

I o

(R)

O

(R)-5-(2-(2, 5-difluorophenvlpyvrrolidin-1-yl)- 3-(4-(5-foxetan-3-vioxy)pyridin-3-vi)-1 H-

pyvrazol-1-yvlipyrazolof 1. 5-a [pyrimidine:
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F
Q/ N’N /(\ NP
{R/’ /t\g (R) )\2
i N"‘N N
N
O
= ’Ll rf‘%
Meﬁ)"’&é 0/(\\/51
[30308] To a solution of (R)-3-(2-(2 5-diftuorophenyDpyrrolidin-1-y1}-3-(4-(5-

methoxy pyridin-3-y D~ 1H-pyrazol-1-yDpyrazolof[1,5-a]pyrimidine (10 mg, 0.021 mmol} in
DCM (0.5 mL) at -78 °C was added a solution of BBr3 in DCM M (30 ub., 0.030 mmol). The
mixture was warmed ON to 1t and was stirred 7 days at the same temperature to archive 70%
of conversion. The reaction was diluted with methanol and stirred ON at rt. Next moming, the
reaction was concentrated and the residue was used without further purification. To a solution
of the above (R)-5-(1-(5-(2-(2.5-difluorophenylpyrrolidin-1-vDpyrazolof1,5-alpyrimidin-3-
yh-1H-pyrazol-4-yDpyridin-3-ol (9.7 mg, 0.02 mmeol} in DMF (2 mL) was added K2C03 (60
mg, 0.44 mmol) and 3-iodooxetane (20 ul, .05 mmol}. The mixture was stirred at 150 °C for
1h in an oil bath. The nuxture was diluted with EtOAc and washed 3 times with water; the
organic phase was dried over MgS(O4, filtered and concentrated. The residue was purified by
normal flash chromatography using a gradient of 10 to 100% acetone in hexanes and by prep
HPLC using a gradient of 35 to 55% MeCN in 10 mM Amform to afford title compound as
off-white solid (1.1 mg, 10%;) after lvoplulization. TH NMR (500 MHz, CDCIi3) 8 8.89-8.10
(m, 4H), 8.00 ~ 7.78 (m, 2H), 7.23 ~ 7.12 (m, 1H), 7.12 ~ 7.01 (m, 1H), 6.97 - 6.81 (m, 1H),
6.79 - 6.67 (m, 1H), 6.43 - 6.13 (m, 1H}, 5.94 — 5.56 {m, 1H}, 5.40 —- 5.30 {m, 1H), 5.05 (¢, ]
= 6.7 Hz, 2H), 4.85 — 4.81 (m, 2H), 4.08 — 3.61 (m, 2H), 2.58 — 2.46 (m, 1H). 2.26 - 2.01 (m,
3H), MS (m/z): 516.1 [M+1]+, >99%

Example 25. (R)-5-(2-(3-fluore-6-methoxypyridin-2-yhpyrrolidin-1-y1)-3-(4-methyl-1H-

pyrazol-1-yDpyrazole{1,5-ajpyrimidine (£-216):
Ole
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(R)-5-{2~(3-flucro-tG-methoxypyridin-2-yl)pvrrolidin- 1-yl)-3-(4-methyl-1 H-pyrazol-I -
viipyrazolof 1, 5-alpyvrimidine:
F Oble
9!
N
F \ 2 SN F)\\? f\jiN\
g —_— f =
N’)\\\\N/LQ? <\!>| SN 2
f N~ o M
N \\j\ N |

{60309} In a vial was added MeOH (1 mL to which was added Na metal (8 mg}. This
was stirred under N2 until a clear solution. A 0.25 mL aliquot of the soluiion was added to (R)-
5-(2-(3,6-diftuoropyridin-2-y Dpyrrolidin- 1 -v1}-3-{(4-methy - 1 H-pyrazol-1-yDpyrazolo|1,5-

alpyvrumdine (16.7 mg, 0.044 mmol) in MeOH (1 ml) and the mixture 15 stirved at 100 °C over
2 d. The whole was concentrated and the product was eluted on normal flash chromatography
using acetone in hexane and by reverse chromatography using 0-100% MeCN in AmFor.
Product was lvophilized to afford title compound (7.28 mg, 42%) as an off-white sohd. IH
NMR (500 MHz, CDCI3) 3 8.28 ~ 8.14 (m, 2H), 8.10 — 7.86 (m, 1H), 7.46 —~ 7.36 (m, 1H),
7.33 - 7.27 (m, 1H), 6.66 - 6.48 {m, 1H), 6.30 - 5.91 {m, 1H), 5.73 - 5.20 (m, 1H),4.09-3.76
{m, 2H), 3.74 (s, 3H}, 2.60 — 2.36 {m, ZH), 2.23 — 2.04 {m, SH); MS (m/z): 3942 [M+11]+,

>99%.

Example 26 (R)-5-fluore-N N-dimethyi-6-(1-(3-(4-methyl- 1 H-pyrazol-1-yljpyrazelo{1,5-
a|pyrimidin-S-yhpyrrolidin-2-yhpyridin-2-amine (I-217):

(R)-5-fluoro-N, N-dimethyl-6-(1-(3-(4-methyl-1 H-pyrazol-1-vijpyrazolof 1, S-a Jpyrimidin-5-

vhpyrrolidin-2-ylipyridin-2-amine:

- F Mivie,
o
LN
F,)\\__{f - ;ng\ F}\\?N o N”N\
A s i © |
Cj? Y <\N \NA\?

e J N
\\/\L\ N‘\\——l\
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{66316} In a vial was added (R}-5-(2-(3,6-difluoropyridin-2-vDpyrrolidin-1-vi}-3-
(4-methyl-1H-pyrazol-1-vhpyrazolol 1, 5-a]pyrimudine (16.7 mg, 0.044 mimol) in DMF (1 mL)
1o which was added dimethyvlamine (2M, 0.03 mi., 0.096 mmol). This was stirred under N2 at
140 °C overnight. The whole was directly added to a reverse chromatography column and the
product purified using 0-100% MeCN in AmFor. Product was tyophilized to afford an off-
white solid (14 mg. 79%). 1H NMR (500 MHz, CDCI3) 5 8.26 — 8.14 (m, 2H), 8.06 - 7.94
(m, 1H), 7.47 ~ 736 (m, 1H), 721 — 7.34 {m, 1H), 636 - 6.20 (m, 1.7H), 6.02 - 5395 {m,
0.3H), 5.72 - 5.63 (m, 0.7H]}, 5.22 ~ 5.16 {m, 0.3H), 4.05 - 3.67 {m, 2H), 2.92 (s, 6H}, 2.58
2.29 {(m, 2H), 2.24 — 2.02 {m, SH); MS {mv/z). 407.3 [M+11+, >99%.

Example 027 (R}-5-(2-(2,5-diflusrophenyDpyrrolidin-1-yh-3-(4-(6-fuoropyridin-3-yi)-

1H-pyrazol-1-yDpyrazele|{1,5-ajpyrimidine (1-219):

F
FQ f\N‘N\
e

P
N

(R)-5-(2-(2 5-difluorophenvijpyrrolidin-1-yl)-3-(4-(6-fluoropyridin-3-yi)- 1 H-pyrazol-1-
vhpyrazolo] 1 5-ajpyrimidine:
F
9!
~N
F 4 “ N N

o

{66311} A mixture of (R}-3~(4-bromo-1 H-pyrazol-1-y1)-5-(2-(2,5-
difluorophenvDpyrrolidin-1-yDpyrazolo] I, 5-ajpyrimidine {100 mg, 0.225 mmol), (6-
fluoropyndin-3-yhboronic acid (71 mg, 0.449 mmol), PA(PPh3)4 (26 mg, 0.022 mmol) and
Na2CQ03 (71 mg, 0.674 mmol) was stirred under atmosphere of N2 and in degassed solution
of dioxane and water (4:1; 2 mL) at 100 °C for 18 h. The muxture was diluted with EtOAc,

washed with water dried over MgS(O4, filtrated and concentrated. The residue was purified by
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normal phase chromatography using a gradient of 0 to 100% acetone in hexanes and then
purified by reverse chromatography using 0-100% MeCN in AmFor 10 mM buffer and the
product was yophilized to dryness. The product was isolated as an off-white solid (57.2 mg,
55%). 1H NMR (500 MHz, CDCI3) § 8.91 - 7.71 {m, 6H), 7.16 - 6.67 (m, 4H), 6.44 - 5.82
(m, 1H), 5.75 = 5.13 (m, 1H), 4.15 - 3.60 (m. 2H). 2.60 — 2.42 (m. 1H), 2.21 — 1.98 (m, 3H):
MS {m/z): 462.3 [M+1]+, >96%.

Example 28, (R)-N-(1-(2,5-difluorophenyljethyi}-3-(4-(6-methoxypyridin-3-yi)-1 H-

pyrazol-1-yl)pyrazeolo{1.5-a pvrnmadm-‘i-amme (1-220):

f”’“

N\
I

NN

N

OMe

(R)-1-{2 5-difluorophenyijethanamine.

F F
—
\ y Q i Step 1 F o Step 3
L T P . GRS e
F HZN’(S) \ Step 2 o Nvfs;
&) H
{66312} Step 1. In a3 RBF containing the 1-(2 5-diflucrophenylethanone (910 mg,

5.828 romol) under rutrogen at roorn teraperature was added THF (14 ml) followed by (8)-2-
methyipropane-2-sulfinamide (1060 mg. 8.743 mmol) and titanium ethoxide (1.83 ml, 8.743
mmol). Mixture stisred in a 70 °C oil bath for 20 b and the reaction was followed by TLC and
LCMS. The flask was cooled with icy-water bath and saturated aqueous NH4C! added (250
mL, white solid formation); diluted with EtOAc, sonicated and solid was removed by filiration.
Filtrate dilwted in EtOAc, washed with water and brine. Organic layer was dried over MgS04,
filtered and solvent evaporated to give as yellow ol (1.45 g},

{66313} Step 20 (8. E»N-(1-Q2.5-difluorophenyethylidene)-2-methvipropane-2-
sulfinamade (1470 mg, 3.401 mmol) was dissolved in THF (13 mL) under nitrogen in a round
bottom flask. Mixture cooled at -78 °C and slowly Super-H (4.1 mi, 4.08 mmol} was added

dropwise (temperature never reach higher that ~70 °C). Mixture stirred at -78 °C. After 2 hour,
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LCMS showed complete conversion to what seems to be only 1 product. The mixture was
guenched with NH4CI sat. and extracted with AcOEL The crude material (1.63 g) was used

such as in next step. NMR analvsis showed a 10.2 : 1 ratio of diastereotsomers (dr).

{60314 Step 3. To a solution of (8)}-N-((R)-1-(2.5-difluorophenylyethyl}-2-
methylpropane-2-suifinamide (1638 mg, 6.268 mmol) in methanol (30 mL) was added H(l
(6.3 mL, 25 mmol) (4N i dioxane). The mixtore was stured 60 min at 0 °C and it was
concentrated. The whole was partitioned between HCl 1IN and AcOEt and the aqueous layer
was collected. The organic layer was extracted 3 times with HCl 1M. The combined agqueous
layers were basified with NH40OH and the whole was extracted with fresh AcOEL The
combined organic lavers were dried (MgSQ04) and concentrated to afford (R)-1-{2,5-

diftuorophenylethananmine as a vellow oil (990 mg, 90% overall in 3 setps).

{(RJ-N-(1-(2, 5-difluorophenylethyl}-3-iodopyrazolof 1, 5-a [pyrimidin-S-amine:

F
F o

d BN {

\_ . R - \ \/ T
° SN 2o
F o N Ao s s
- H NN \
N NHz H i
{66315} Prepared using procedure described in Example 001 from (R)-1-(25-

diftuorophenylethanamine and S-chloro-3-1odopyrazolof 1,5-ajpyrimidine to afford title

compound as an orange oil (713 mg, 33%).

(R)-N-{1-(2. 5-difluorophenyi)ethyl)-3-( 1 H-pyrazol-1-yl)pyrazolof 1, 5-a [pyrimidin-5-amine:

F
9
7 N
F)\e ZNTN S—
N \N)ﬁ}
) H ;
{68316} Prepared using procedure described in Example 001 from (R}-N-(1-(2.5-

difluorophenyljethyly-3-iodopyrazolo{1,5-ajpyrimidin-5-amine and using 1H-pyrazole to

afford title compound as an orange waxy solid {138.8 mg, 33%).

(R)-3-{4-bromo- | H-pyrazol-1-y)-N-{1-{2, S-difluorophenyl)ethylipyrazolof 1, S-apyrimidin-

S-amine.
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F F
RN Iy
)\

F Ay \N)-\\g e \\\‘L‘NAN/Q
N H N
N\\j N |

Br
{66317} NBS (80 mg, 0.448 mmol) was added to a solution of (R)}N-(1-(2,5-

difluorophenyliethy )-3-(1H-pyrazol- l-vDpyrazolo[ 1.5-alpyrimidin-S-anune (139 mg, 0.408
mmol} in MeCN {4 mL). The mixture was stirred at room temperature for 1 h. LCMS indicated
complete conversion. The mixture was concentrated and the residue was purified by normal
phase chromatography using a gradient of 0 to 100% acetone in hexanes to afford title
compound as vellow solid (181 mg, 100%}).
(R)-N-{1-(2.5-difluorophenyilethyl)-3-(4-(G-methoxypyridin-3-vi}-1 H-pyrazoi-1-

viipyrazolof 1, 5-alpvrimidin-5-amine:

170

F (*\*“
(\/\‘ /\\,) AN
/ e N‘-N F D
F A\ \‘,-\\ NNN =
\\“}‘\N \N == R v ) H ;N
H N N |

N |
%J\ 7N
Br IN’)L*

OMe
{36318} Prepared using procedure described in Example 027 from (R)-3-(4-bromo-
H-pyrazol-1-y1)-N~(1-(2,5-difleorophenyethyDpyrazolo[1,5-alpyrimidin-3-amine and

using  2-methoxy-5-{4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-vipyndine  to afford title
compound as an off-white solid (12.0 mg, 28%) after lyophilisation. 1H NMR (500 MHz,
CDCI3) § 8.39(d, J = 2.3 Hz, 1H), 8.33 (s, 1H), 8.31 (s, 1H), 8.21 (. J = 7.6 Hz, 1H). 7.83 (s,
1H), 7.76 (dd, J = 8.5, 2.5 Hz, 1H), 7.03 (ddd, J = 8.8, 5.8, 3.1 Hz, 1H), 6.95 (td, J = 9.3, 4.4
Hz, 1H), 6.89 — 6.85 (m, 1H), 6.83 (d, =835 Hz, 1H). 6.12(d. J=7.6 Hz, 1H), 549 - 539
(my, 1H}, 5.38 ~ 531 (m, 1H}, 4.00 (5, 3H), 1.61 {d. J =6.9 Hz, 3H); MS {(m/z); 448.3 {M+1}+

>98%.

Example 29, (R)}-5-(2-(3,6-difluorepyridin-2-yhpyrrolidin-1-yi)-3-{4-(6-
methoxypyridin-3-yh-1H-pyrazol-1-yhpyrazelo{1,5-a]pyrimidine (1-221):
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(R)-5-(2-(3, 6-difluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-iodo-1 H-pyrazol-1-yl) pyrazolof 1, 5-

ajpyrimidine:

. F
g Za C
LR f

{60319} NIS (189 mg, 0.11 mmol} was added to a solution of {(R)-5-(2-(3.6-
difluoropyridin-2-yDpyrrolidin-1-y1)-3-( 1H-pyrazol-1-vD)pyrazolo]1,5-alpyrimidine (39 mg,
0.11 mmol) in MeCN (3 mb). The muxture was siirred at room temperature for seven days. The
muxture was concendrated and the residue was purified by normal phase chromatography using
a gradient of 10 to 60% acetone in hexanes to afford title compound as vellow solid (157 mg,
44%).

(R)-5-(2-(3, 6-difluoropyridin-2-yl) pvrrolidin-1-yl)-3-(4-(G-methoxypvridin-3-vi}- 1 H-pvrazoi-

I-yhpvrazolof 1, 5-ajpyrimidine:

(%( RS

\
/L&N N S N AN
GE/%N/‘%? e o, A

N ]
N N
”‘\\J\ N\J\/\
' X
(.
NT “OMe
136320} Prepared using procedure described in Example 027 from (R}-5-(2-(3,6~

diftuoropyridin-2-vpyrrolidin-1-y1}-3-(d-iodo-1H-pyrazol-1-yDipyrazolof 1, 5-alpyrimidine
and  2-methoxy-5-(4,4,5.5-tetramethyl-1,3,2-dioxaborolan-2-yDpvnidine  to  afford ttle

compound as an off-white solid (6.68 mg. 19%). 1H NMR (500 MHz, DMS() 3 8.78 — 8.68
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(. 1H), 8.38 - 8.44 (m, 1H), 8.29 — 8.23 (m, 1H), 8.23 - 8.17 (m, 1H), 8.06 — 7.98 (m, 1H),
7.94 — 7.86 (m, TH), 7.64 — 7.55 (m, 1H), 7.03 — 6.97 (m. 1H). 6.97 — 6.91 (m, 1H), 6.67 - 6.59
(m, 1H), 5.62 — 5.36 (m, 1H), 3.91 (s, 3H), 3.87 — 3.83 (m, 1H), 3.78 — 3.7} (m. 2H), 2.26 —
2.18 (m, 1H), 2.13 - 2.05 (m, 1H), 2.00 ~ 1.93 (m, 1H); MS (m/z): 475.3 [M+1]+, >99%.

Example 30, (B)}-5-(2-(2,5-difluorephenylipyrrolidin-i-yi}-3-(4-(6-(oxetan-3-
yvioxypyridin-3-yi-1H-pyrazol-L-yDpyrazelo{1,5-alpyrimidine (I-223):

DWs:
P,

2-{oxetan-3-yioxy)-5-(4,4.5, 5-tetramethyi-1, 3, 2-dioxaborolan-2-yl)pyridine:

O
Br - ;‘.;
Br Step 1 Y Step 2 SRV N
1SR S WeE - s,
L\N/ E & O \N Q/
{66321} Step 1: To oxetan-3~0l (1.26 g, 17.046 mmol) in DMF (30 mL) under

nitrogen at 25° € was added sodium hydride {60%, 727 mg, 18.183 mumol) portion-wise over
5 minutes. The reaction was stirred for 1 hour and a solution of S-bromo-2-flucropyridine (2
g, 11.364 mmol) in DMF (25 mL) was added over 10 minutes. The resulting muxture was
heated at 130 °C for 5 hours and cooled to 25 °C and stirred until the next moming. The mixture
was diluted with ether and washed with water and brine. The organic layer was dried (MgSQ04),
filtered, and concentrated to provide slightly over 2.6 g of the title compound {considered

100%) as yellow solid.

{66322} Step2: To a solution of 3-bromo-~2-(oxetan-3-yioxy)pyridine (1.626 g, 7.068
mole) in anhydrous THF (24 mi) was added dropwise n-BuLi (3.11 mL, 2.5M in THF) at -78
°C, the resulting mixture was stirred for 1 h. 2-Isopropoxy-4,4,5,5-tetrarvethyl-1,3,2-
dioxaborolane (1.8 mL, 8.835 mmol) was added at -78 °C and the reaction muxiure was warmed
to room temperature and continued to stir for 2 h. The mixture was quenched with sat NH4C]
and extracted with AcOEt and the organic laver was dried and concentrated to afford product
as a slight vellow oil which was used such as.
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(R)-5-{2~(2 5-difluorophenyvl)pvrrofidin-1-yl)-3-(4-(6-{oxetan-3-vioxy)pyridin-3-yl}-1 H-

pyrazol-i-yhpyvrazolof i, 5-ajpyrimidine:

F
F {,\/«\\
Y N
e SPes
P /CN --------------------------------- oo C‘FNN

{66323} Prepared using procedure described in Example 027 from (R)-5-(2-(2,5-
difluorophenyDpyrolidin-1-y)-3-(4-iodo-1 H-pyrazol-1-yDpyrazolof 1, 5-alpyrimidine and 2-
(oxetan-3-yloxy)-5-(4.4,5,5-tetramethyl- 1,3 2-dioxaborolan-2-yDpyridine  to  afford title
compound as a yvellow solid (468.3 mg, 22%) after lyophilization. 1H NMR (400 MHz,
CDCI3) 6 8.64 {(br s, 0.5H), 8.43 — 8.01 {m, 3.5H), 7.88 — 7.62 (m, 2H), 7.13 — 6.80 {(m, 3H),
6.77 — 6.68 (m. 1H), 6.34 (brs. 0.5H), 5.73 — 5.59 (m, 1.5H), 5.04 (1, J = 6.8 Hz. 2H), 4.83 —
473 {m, 2H), 420 - 3.55 {m, 2H}, 2.50 (s, 1H), 2.20 - 1.99 (m, 3H); MS (nvz): 516.4 [M+11+,
95%.

Esample 31 (R)}-1-(1-(8-C-2 5-diflusrophenylpyrrolidin-1-yhpyrazole]1,5-

al pyrﬁmiﬁinn&y&Ianymmlnémy!)ﬂhanone (E-228):

’\)fJ\g

N
Q\Fg

i
(R)-1-{1-{5-(2~(2 5-difiuorophenyljpyrrolidin-1-ylpvrazolof 1, 5-a Jpyrimidin-3-vi)}- i H-

pyrazol-d-yijethanone.

/\\\/j N'N ﬁ N"N

LR L

N’ I ;N n

hYl i
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{ \J\fﬁ
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166324} A mixture of (R)-5-(2-(2,5-difluorophenyDpyrrolidin-1-y1}-3-(4-iodo-1H-
pyrazol-1-yDpyrazolof 1,S-ajpyrimdine (40 mg, 0.081 mmol}, tributyl(1-ethoxy vinylstannane
(32 mg, 8.089 mmaol), PAPPh3)4 (3 mg, 0.008 mmol) in dioxane was reacted 1 a sealed
microwave vial at 100 “C for 18 hours. Then, the whole was stirred at rt when 2 mL of HCI
5% in water was added. This was stirred for 30 min to show by LCMS mostly desired product
as well as side products. The whole was extracted with AcOEt and worked up. The product is
purified by normal chromatographv using 0-100% acetone in hexanes. Product was further
purified using semi-prep HPLC using 40-60% MeCN in AmFor 10 mM buffer. The product
was then lyophilized and isolated as a white solid (5.1 mg, 25%). 1THNMR (500 MHz, CDCI3)
59.06 - 8.82 (m, 0.4H), 8.44 — 7.94 (m, 3.6H), 7.10 (1d. I =92, 4.3 Hz, 1H), 7.02 - 6.83 (m,
HH), 6.77 — 6.66 {m, 1H), 6.46 — 6.27 (m, 0.6H), 5.98 — 5.81 (m, 0.4H), 5.75 - 5.56 (m, 0.6H),
531 =512 {m, 0.4H), 416 - 3.60 (m, 2H), 2.50 (s, 4H), 2.22 — 2.03 {m, 3H}; MS (/7). 409.2
[M+11+, >99%,

Example 32. (R)-5-(2-(2,5-diflucrophenyl)pyrrolidin-1-yi)-3-(4-(methexymethyl)-1H-

pyrazel-1-yhpyrazolo{1,S-ajpyrimidine (§-226):

(R)-5-(2-{2. 5-difluorophenyl)pyrrolidin-1-vl)-3-(4-(methoxymethyl)- 1 H-pyrazol-i-

viipyrazolof 1. 5-alpvrimidine:

E F
e
\ 9
\ AN 2
N

7
o] b £ )
AP e NN
N <:f N,N:
N
%:i\/eﬁ %fl\,GMe
{66325} To a mixture of DMSO (316 uLl, 4435 mmol}) in DCM (10 mL},

Oxalyichloride (229 ul., 2.67 mmol) was added and stirred at -78 °C for 15 min. Solution of
(R)-(1-(5-2-¢2, 5-difluoropheny Dpyrrolidin-1-yDpyrazolof 1,5-alpy rimidin-3-y 1)- 1 H-pyrazol-
4-yDmethanol (7055 mg, 1.78 mmol) was then added with 8 mi of DCM and then

tricthylamine (1.25 mL, 8.899 mmol} was added and the mixture was brought to rt. Upon
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stirring for 1 h, LCMS indicated many products but no more SM. A major side product i3
observed at 1.65 min (m/z = 411) upon quenching with methanol. The whole was extracted
with AcOFEt and washed with water. The organic layer is dried and concentrated. The side
product was purified by normal chromatography using 0-100% acetone hexanes and by reverse
chromatography using 0-100% MeCN in AmFor buffer to afford title compound as an off-
white solid (60.4 mg, 8%). 1H NMR (500 MHz, DMS0) 6 870 (d. I = 6.7 Hz, 1H). 8.46 —
8.13 (m, 1H), 7.75 (5. 1H), 7.65 ~ 7.46 (m, 1H), 7.28& (s, 1H), 7.20 - 6.87 (m,c 2H), 6.61 (d, J
= 6.6 Hz, 1H), 5.50 - 5.25 (m, 1H), 449 - 419 (m, 2H), 4.01 (dt, J = 11.2, 5.8 Hz, 1H}, 3.80
~ 3.59 (m, 1H), 3.25 (s, 3H), 2.48 — 2.36 (m, 1H), 2.14 — 1.81 (m, 3H); MS (m/z): 4113
V114, >99%.

Cmp. Prepared 163~ Purity | BMS
D as in HNMR {%} {m/z)

TH NMR (500 Mz, DMSO} 6 8.74 (d, J = 7.6 Hz, 11),

62— 8.17 (m, 2H), 8.03 (5, 1H), 7.39 — 6.89 (m, 3H), 6.64

1-147 Example 1 (d,J=7.7 Hz, 0.85H), 6.06 (brs, 0.15H), 5.44 (d, /= 6.9 97 4352

Hz, 1H), 4.10 - 3.96 (m, [H), 3.82 — 3.57 (m, 1H), 2.48 —
2.40 (m, 1), 2.16 — 177 (m, 3H).

11 NMR (400 MHz, DMS0) 5 8.75 - 8.46 (m, 113}, 8.28 -
.10 (m, 1H), 7.5 (s, 1H), 7.48 — 7.6 (m, 2H), 7.22 - 6.89
(., 78, 6.61 (d, J = 7.4 Hz) and 6.10 — 5.95 (m) (1H), 5.46
—5.29 (m, 1H), 4.65 - 3.97 (m, 1H), 3.84 — 3.59 (m, 1H),
2,58~ 2.39 (m, 1H), 2.22 - 2.00 (m, $H), 1.97 — 1.80 (m,
1H).

§-1438 FExample } 100 3812

[F NMR (400 Mz, DMSO) 6 8.77 (d. 1 = 7.3 H7) and

8.63 - 8.53 (m) (LH), 8.24 (s, 111}, 8.21 — B.10 (m, LH),

8.03 (s, LH), 7.75 — 7.63 and 7.52 — 7.39 (. 4H), 7.33 -

1-149 Example 1 | 6.92 (m, 41), 6,66 (d, J = 7.7 Hz) and 6.12 — 6.02 (m) (A1), 99 4431

559 (d, J= 6.5 Hz) and $.43 — 529 (m) (1H), 4.12 - 4.00

(r, 1H), 3.86 — 3.59 (m, 1H), 2.57 — 2.40 (i, 15}, 2.15 —
1.82 (m, 3H).

tH NME (400 MHz, DMS0) 5 8.74 — 3.64 (m, 1H), 8.14 —
8.05 (m, 1H), 747 (s, 1H), 7.37 - 7.25 (m, 1H), 7.17 - 7.00
1-150 Example | (rn, 2H), 6.66 — 6.56 (m, 113, 5.44 — 533 (m, 1H), 4.04 08 3952
3.96 (m, 1H), 3.76 - 3.61 (m, 11}, 2.55 - 2.41 (i, LH),
2.18-2.02 (m, 5H), 1.96 (s, 3H), 1.91 — 1.81 (m, 1H).

PH NMR (400 Mz, DMSO) 8 8.74 (d, J = 7.6 Hz) and
8.62 — 8.53 (m) {1H), 851 — 8.45 (m} and 8.19 {5} (1H),
7.92 (s, 11), 7.56 — 7.45 (m, 2H), 7.38 - 728 (m, 3H), 7.22
i-151 Example 1 ~6.94 and 6.87 - 6.72 (m, 3H), 6.64 (d, ] = 7.6 Hz) and o7 457.0
610 - 6.61 (m)(1H), 5.56 —54% and 541 - 5.31 (m, 1H),
4.09 -3.98 (m, 1H), 3.77 -3.58 (m, 1H), 2.54 - 2.30 (m,
4H3, 2.12 - 1.80 (m, 3H).

1H NMR (400 MHz, DMSO) 5 9.15 - 9.04 (m) and 8.90 (5)
and 8.78 (d, J = 6.7 Hz) QH), 8.71 — $.36 (m, 1H), 8.53 —
.46 (m, 2H), 841 —8.23 (m, 2H), 7.41 — 6.93 {1, 3H),

-153 X 00 445 4
1-153 Exampie 1 667 (d, T = 2.4 Hz) and 6.13 — 6.05 (m) ({H), 5.62 - 5.52 100 3.4
and 5.41 —5.30 (m, 1H), $.14 —3.99 (m, 1H), 3.87 - 3.62
(o, THD, 254 - 2.39 Gm, TH), 2,12 — 1.83 (m, 3H).
. NMR (400 MHz SONY3876-849¢( 843 —
155 Examplo 1| 1H NMR (100 MHz, DMSO) 58.76 ~8.49 (m. TH). 8.4 100 1972

5.29 (m) and 7.67 (s) (1H), 8.15 (s, 1H), 7.5% — 7.46 (m,
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U, 7.37 - 6.91 (m, 3E1), 6.68 — 6.56 and 6.10 — 5.96 (m,

[H), 5.47 — 530 (m, 1H), 5.01 — 4.82 (m, 1H), 4.53 - 432

(rn, 2H), 4.06 — 3.98 (m, 113, 3.81 — 3.62 (m, LH), 2.55
2.41 (m, 1), 2.17 — 1.82 (m, 3H).

1H NMR (400 MHz, DMSO) 6 8.71 (d, J = 6.3 Hz) and
863 ~8.47 (x) QH), 8.36 — 8.24 (m) 7.57 (s) (LH), 8.22 -
8.10 (m, 1H), 7.53 — 7.37 (m, 1H), 7.36 — 7.24 (m, 1H),
1-156 Example | 7.22 691 (m, 2H), 6.68 — 6.53 and 6.10 — 5.96 (m, 1H), 100 4111
549531 (m, 1), 4.70 ¢, T =53 Hz, 11), 4.02 (&, T =
113, 5.7 Hz, UH), 3.80 — 3.45 (m, 3H), 2.71 — 2.39 {r, 3H),
216 — 1.79 (m, 3H).

TH NMR (500 Mtiz, DMSO) 6 8.82 - 8.47 (m, LH), 5.29 —
8.13 (m, 1H), 8.00 — 7.50 (m, 4H), 7.42 — 6.88 (m, 3H),

1-158 Example 3 6.73 —6.55 and 6.19 — 5.94 (m, 1H), 5.67 — 5.26 (m, 1H), 100 4472
412397 (m, 1H), 3.97 - 3.83 (i, 3H). 3.83 — 3.59 (m,
1H), 2.48 — 2.40 (m, U0, 2.21 — 1.80 (n, 3H).

TH NMR (500 Milz, CDCls) 6 8.96 - 8.44 (m, 2H), 8.40 -
.08 (m, 3H), 7.99 - 7.72 (m, 2H), 7.45 - 7.31 {m, 1H),

=159 Exanmple 3 7.09-6.81 (m, 2H), 6.78 - 6.69 (m, 1H), 6.42 - 5.81 (m, 100 4443
tH), 5,75 - 5,16 (m, 1H), 4.14 - 3.65 (m, 2H), 2.57 - 243
(n, 1H), 2.22 - 2.03 (m, 3H).

TH NMR (500 MHz, CDCI3) 6 9.03 - 8.54 (m, 2H), 8.50 -
.08 (m, 3H), 8.07 — 7.88 (m, 11), 7.80 ~ 7.33 (mn, 2H),
1-160 Example 3 7.12 —6.78 (m, 2H), 6.77 — 6.64 (m, 1H), 6.46 — 5.85 (m, 100 4443
1H), 5.78 — 5.16 (m, 1H), 4.18 - 3.63 (m, 2H), 2.59 - 2.45
(m, 1H), 2.23 — 2.05 (m, 3H).

H NMR (300 MHz, DMSO) 5 8.98 (brs, 0.3H), 880 (d, J
=72 Hz, 1H), 8.63 (brs, 0.7H), 8.47 - 8.32 (xa, 2H), 8.31 ~
8.20 (m, 3H), 7.80 (brs, §.5H), 7.64 {5, 1H), 7.38 (brs,
0.5H), 7.24 (brs, 0.5H), 7.11 - 7.02 (m, 2H), 7.02 - 6.93
(m, 0.5H), 670 (d, /=74 Hz, 1H), 6.12 (brs, 0.5H), 570~
$5.58 (m, 1H), 4.10 (s, TH), 3.99 (s, 3H), 3.91 - 3.79 {1,
1H), 3.75-3.66 (m, 1HD, 216 - 2.03 (m, 2H), 198 - 1 .87
{m, 1H).

i-161 Example 3 99 4743

'H NMR (500 MHz, DMSO) 6 8.85 - 8.65 (i, 1H), 8.63 —

7.89 (m, 3H), 7.77 — 6.88 (m, 6H), 6.72 — 6.58 and 6.13 —

1-162 Example 3 5.99 (m, LH), 5.66 — 5.29 (m, 1H), 4.13 3,99 (m, 1H), 99 4491

391 - 3.58 (m, 1H), 2.48 — 2.39 (m, 1H), 2.16 — 1.80 (m,
3H).

TH NME (506 Mz, DMSO) 6 9.25 — 8.91 (1, 3H), 8.85 -

8.14 (m, 4H), 7.42 — 6.85 (1, 3H), 6.74 — 6.61 and 6.20 —

1-163 Example 3 .61 (m, 1H), 5.69 — 5.30 (m, 1H), 4.17 - 3.98 (m, 1H), 9% 4452

3.93 - 3.61 (m, 1H}, 2.48 - 2,40 (m, 1H), 2.19 — 1.80 (m,
34,

YH NMR (500 MHz, DMSO) 5 8.84 — 8.49 (m, 1H), 833
7.96 (m, 2H). 7.96 — 7.82 (m, 1H), 7.80 - 7.65 (m, 1H),
7.41—-6.86{(m, 3H), 6.72 - 6.58 (m, 1H), 6.15 - 6.00 (m,
HH), 563 - 528 (m, 1H), 4.12-3.97 (m, 1H), 3.89 - 3.58
(ra, 1H), 2.78 - 2.62 (w, 3H), 2.47 - 2.40 (mm, 1HD, 2,15 -
1.81 (m, 3H).

I-164 Example 3 97 4641

TH NMR (300 MHz, DMSO) 6 8.94 — 871 (m, 1H), 8.64 -
.07 (m, 3H), 7.87 — 7.64 (m, 1H), 7.45 — 7.28 {m, 1H),
7.27 —6.89 (m, 2H), 6.78 — 6.63 (m, 1H), 6.63 — 6.48 (m,
{H), 6.38 - 6.24 and 6.13 - 6.03 (m, 1H), 565 - 5.30 (m,
1H), 4.15 — 3.99 (m, LH), 3.88 - 3.58 (m, LH). 3.56 - 3.38
(m, 3H), 2.49 2 38 (m, 155), 2.16 — 1.80 (m, 3H).

1165 Exanple 3 99 4742

'H NMR (500 MHz, CDCl) 8 8.18 (brs, 1H), 8.00 (s, 1H),
i-166 Example 1 7.09-679 (m, 2H), 6.75 - 6.60 (n, 1H), 637 - 5.68 (m, 100 4112
1H), 5.64 —~ 512 {xa, 2H), 3.90 (5, 4H), 3.78 - 3.60 (1, 1H),
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2.

¥

3235 (m, 1H), 2.11 — 1.96 (m, 3H), 1.79 — L.48 (m,
3H).

i-167

Exampile |

TH NMR (500 MHz, CDCly) 6 8.15 (brs, 1H), 7.98 (s, 1H),
7.04 - 6.96 (m, 1H), 6.93 — 6.85 (m, 1H), 6.76 —6.71 (m.
[FD), 5.96 — 5.52 {m, 1H), 5.50 — 5.36 (m, 2H), 3.94 - 3 68
{m, 5H), 2.48 - 2.38 {ru, 1H), 2.28 (s, 3H), 2.05 — 1.96 (m,

3H).

98

411.2

1-168

Example 1

1H NMR (400 Mtiz, DMSO) 6 9.99 - 9.00 (1) and 8.77 (d,
J=7.1 Hz) (LH), 8.64 — 8.55 (m) and £.36 — 8.05 (m) (3H),
7.35 —6.85 (m, 3H), 6.73 — 6.61 and 6.14 — 6.04 (m, 1H),
5.48 - 530 (m, 1H), 4.05 - 3.96 (m, 1H), 3.81 —3.63 (m,
1H), 2.56 — 2.38 (m, 1H), 2.15 — 181 (m, 3H).

100

368.2

I-169

Example |

11 NMR (400 Mz DMSG) 5 8.78 - 8.67 and .59 - §.50
(i, LH), 8.37 — 8.28 (my and 7.71 (s) (1FD), 8.16 (5, 1H),
7.59 — 745 (m, 1H), 7.37 — 7.03 (m, 2H), 6.99 — 6.91 (m,
{H), 6.65 — 6.57 and 6.07 — 5.97 (m, 1H), 5.58 — 5.49 and
541529 (m, 1H), 4.97 — 4.77 (m, 1H), 4.08 — 3.98 (m,
1H), 3.81 — 3.56 (m, LM}, 2.57 - 2.37 (m, L), 2.12 — 1.82
(m, 3H), 1.54 — 1.31 (m, 6H).

100

4251

I-171

Example 3

T NMR (500 MHz, DMSO) 5 13.04 — 12.70 (m, 1H), 8.81
— 848 (m, 1H), 830~ 7.57 (m, SH), 7.37 — 6.80 (m, 35,
6.71 —6.53 and 6.13 — 5.96 (m, 1H), 5.65 — 5.28 (m, 1H),
411 - 3.98 (m, 1H), 3.86 — 3.61 (m, 1H), 2.48 — 2.41 (m,

1HY, 2,14 — 1.81 (m, 35,

{00

Exampie |

11 NMR (400 Mtz DVSO) 6 8.77 — 8.66 and 8.60 - 848

(m, TH), 8.23 — £.10 (m, 1H), 7.56 (s, 1H), 7.47 — 6.90 (m.

4H), 6.68 - 6.53 and 6.09 — 5.97 (m, 1H), 5.58 - 5.28 (m,

TH), 4.068 —3.97 (mm, 1H), 3.86 — 3.57 (m, 133}, 3.66 (5, 3H),
3.57 - 2.37 (m, L, 2.14 - 1.78 (m, 3H).

100

w
A
N
)

=177

Example 6

TH{ NMR (500 MHz, CDCE) 6 8.38 — 7.97 (m, 3H), 7.75 (s,
1H), 7.08 (18,7 = 9.2, 43 Hz, 1H), 7.0} - 6.81 (m, 1H),
.74 — 6.66 (m, 1H), 6.42 —6.19 (m, 0.5H), 5.97 - 5.76 (m,
0.5H), 5.71 ~ 5.50 (m, 0.5H), 5.27 — 5.09 (m, 0.5H), 4.13 -
3.54 (m, 2H), 2.58 — 234 (m, 1H), 2.15 — 1.83 {m, 7H),
1.30 — 1.10 (m, 6H).

99

471.3

1-188

Example 7

H NMR (500 MHz, CDCI) 6 8.37 - 8.14 (m, 2H), 7.90 (bt
s, 1H), 7.66 (brs, 1H), 7.13 — 7.03 (m, 1H), 6.96 — 6.84 {m,
TH), 6.78 — 6.66 (m, 1H), 6.43 — 6.20 (m, 1H), 6.03 — 5.83
(m, U3, 5.74 — 5.54 (m, 1H), 5.02 - 4.62 (xu, 4H), 4.04 —
3.63 (m, 2H). 2.59 —2.39 (m, 1H), 2.22 — 2.00 (s, 3H).

EEN
o3
G
[

i-189

Example 7

T NMR (500 Mz, CDCh) 5 837 - 8.21 (m, 260, 8.02 (br
s, 1H), 7.69 (brs, 1H), 7.63 (s, 1H), 7.49 (¢, J = 1.7 Hz,
1H), 7.06 — 6.68 {m, 3H), 6.59 (s, 1H), 6.40 — 5.84 (m, 1H),
573 - 5.13 (m, 1H), 4.60 — 3.66 (m, 2H), 2.57 — 2.44 (m,
1H), 2.2} —2.02 (m, 3H).

4333

1-190

Example 3

TH NMR (500 Mz, CDCl5) 6 8.91 - 8.51 (m, 1.50), 830 -
§.12 (m, 3.5HD, 7.87 (5, 1H), 7.57 - 7.39 (o, UL 7L -
7.03 (m, 1H), 6.89 (s, 1H), 6.73 (s, 1Hy, 6.38 (s, 0.7H), 5.96
—5.84 (m, 0.3H), 5.69 (s, 0.7H), 5.28 - 5.14 {m, 0.3H),
4,15 3.87 (m, 1), 3.69 (s, 1H), 2.51 (s, 1H), 2.22 - 2.12
(m, 28, 2.11 - 2.01 (m, 1H).

99

462.2

1-191

Txample 3

T NMR (500 MHz, CDCl;) 5 9.11 ~ 8.80 (m, 1H), 8.75 (d,

J= 1.9 Hz, 11), 849 - 8.06 (m, 3H), 8.01 — 7.85 (m, 28,

7.12(td, J= 9.3, 4.3 Hz, 1H), 6.90 (s, 1H), 6.73 (s, 1H),

6.38 (s, 0.7H), 6.01 — 5.82 (m, 0.3H), 5.71 (s, 0.7H), 5.32 —

5.16 (m, 0.3H), 3.93 (s, [H), 3.70 (s, LH), 2.50 (s, {H), 2.23
—2.01 (m, 3H).

97

469.2

{-192

Example 14

1H NMR (400 Mtiz, DMSO) 6 8.79 - 8.74 {1y and 8.70 (d,
J=7.8 Hz) (1), 8.53 ~ 8.47 (i) and 835 - £.29 (m) and
8.28 — 8.17 (m) (3H). 8.15 — 8.09 (m) and .03 (s} (1H)

100

4261
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770 - 7.58 and 7.52 — 7.38 (m, 3H), 7.33 — 7.22 (m, 2H),

6.63(d, 7= 7.9 Hr) and 6.08 — 6.63 (m) (1H), 3.72 - 5.65

and 5,55 — 5.48 (m, 1), 3.92 - 3.83 (m, LFD), 3.81 - 3.72
(m, 1H), 2.59 - 2.46 (m, 1ED), 2,25~ 1.92 (m, 3H).

FH NMR (400 Mz, DMSO} 6 8.80 - 8.69 (m, tH), 8.59 —
8.48 (m) and 8.23 (s) and 8.21 (s} (ZH), 8.15 - 8.08 (1) and
8.04 (s) (1H), 7.71 - 7.55 (m, 3H), 7.50 - 7.37 (m, ZH),
§-193 Example 2 728, J=72Hz, 1H),707-6.99 (m, 1H), 664 (. J= 100 4441
77 Hzyand 6.13 - 6.08 (my (1H), 560 (d, J =68 Hz)and
549541 (m) (1H), 3.98 -3.82 (o, [H), 374 (dd, T =
16.7, 7.2 Hz, 1H), 2.55 =240 (m, 1H), 2.24 — 1.93 (m, 3H).

5

1H NMR (400 MHz, DMSQO) 6 9.06 - 8.96 and 8.81 - 8.72
(m, 1H), 864 —R54 and 8,48 - 824 and 8.19 - 8.4 (m,
5H), 7.53 - 742 (m, 1H), 739728 (m)yand 7.23 - 7.15
{-194 Example 3 (m) and 7.08 — 6.94 (m) 3H), 6.66 (d, I = 7.8 Hz) and 6.10 99 462
~6.04 (my (1H), 5.61 - 5351 and 541 - 531 (m, 1H), 4.11
~3.98 (m, 1H), 3.87 - 3.61 (m, 1H), 2.57 — 2.39 (m, 1H),
2.13 - 1.83 (m, 3H).

TH NMR (300 MHz, CDCl) 5 8.22 (5, 1H), 815 (d, J = 7.6
Hz, 1H), 7.83 (s, 1H), 7.44 (s, 1H), 7.42 —7.34 (m, 4H),
7.30 - 7.27 (e, 1), 6.03 (d, /= 7.6 Hz, H), 5.25 (brs,

1H), 5.09 (brs, 15}, 2.18 (s, 3H), 1 61 (d, J = 6.8 Hz, 3H).

{-196 Example 18 99 3192

T NMR (500 MHz, CDCls) 8 943 (ors, 0.3H), 9.24 (s,
0.7H), 9.14 (dd, /= 5.4, 1.1 Hz, 1H), 8.99 (brs, 0.5H), 8.48
—8.30 (m, 2H), 8.17 (brs, 0.5H), 8.10 — 7.94 (m, [H), 7.62
1-199 Example 3 ~7.46 (my THD, 711 (td, 7 = 9.2, 43 Bz, 1H), 6.89 (5. [H), 100 4452

6.74 (s, 1H), 6.39 (s, 0.7H), 5.93 (br's, 0.3H), 5.72 (s,
0.7H), 5.24 (br s, 0.3H), 3.93 (s, 1H), 3.70 (s. 1H), 2.52 (s.

1H), 2.23 — 2.05 (m, 3H).

TH NMR (500 MHz, CDCI3) 5 8.68 (brs, 0.5H), 8.46 —
8.0 (i, 3.5H), 7.90 -~ 7.59 (m, 2F), 7.12 - 6.84 (m, 2H),
1-200 Example 3 6.82 (dd. I = 5.5, 0.7 Hz, 1H), 6.73 (s, 1H), 6.34 (br s, 100 4742
0.6H), 5.90 (br s, 0.4H), 5.65 (brs, 0.6H), 5.23 (brs, 0.4H),

4,15 3.60 (m, SH), 2.50 (s, 1H), 2.22 — 1.96 (m, 3H).

TH NMR (500 MHz, CDCl) § 8.96 — 8.65 (m, 1H), 8.48 —
8.14 ¢(m, 3H), 8.06 (5, 1H), 7.13 — 6.82 {m. 3H), 6.73 (5.

1201 Example 3 1H), 6,41 - 6.15 (m, LH), 5.97 - 5.81 (m, [F),5.76 -553 | 999 4742
(m, 1H), 4.09 — 3.61 (m, 5H), 2.5 (5, 1H), 2.18 - 2.03 (i,
3H).

TH NMR (500 MHz, CDCly) 6 8.99 (brs, 1H), 8.35 (s, 1H),
8.22 (s, 1H), 8.11 — 8.03 (m, 2H), 7.83 (brs, 1H), 7.19 —
1-202 Example3 | 6.61 (m, 4H), 631 (brs, 6.4H), 5.91 (brs, 0.6H), 5.62 (brs, | 998 4742
0.4H), 5.30 (br s, 0.6H), 4.20 — 3.62 (m, 5H), 2.53 (s, 1H),
2.17 - 1.99 (m, 3H).

15 NMR (500 Mz, CDChs} 6 9.07 - 8.95 (m, .5H3, 8.84
(s, TH), 8.68 (s, 1H), 840 — 8.08 (m, 2.5H), 7.92 (s, 1H),
1-203 Example 3 747 (ors, 0.5H), 7.16 — 6.88 (m, 1.5H), 6.75 (s, 1H), 6.35 100 487.2
(s, 1H), 5.95 — 5.57 (m, 3FD), 5.20 (s, 1), 4.20 - 3.86 (.
2H), 3.82 —3.56 (m, 1H), 2.52 (s, 1H), 2.17 — 2.04 (m, 2H).

T NMR (500 MHz, CDCl5) 6 .04 (s, 0.5H), 8.45 — 8.08
(m, 4.5H), 7.58 — 7.29 (m, 1H), 7.13 - 6.64 (m, 3H), 6.34
(brs, 1H), 6.03 — 5.55 (m, 1H), 5.30 (brs, 1H), 4.20 - 3.55
(m, 5H}, 2.53 (s, 1H), 2.20 — 1.98 (m, 35,

1-204 Example 3 100 4742

TH NMR (500 MHz, CDCls) 6 9.17 — 8.96 {m, 0.5H), 8.58 —
8.14 (m, 4.5H), 8.07 (s, 1H), 7.63 — 7.35 (m, 1H), 7.16 —
1-205 Example 3 | 6.80 (m, 2.51), 6.74 (s, 11), 6.37 (s, 0.5H), 5.89 (s, 0.5H), 100 462.3
5.80 - 5.60 (m, 0.5H), 5.37 — 5.14 {m, 1H), 3.99 — 3.63 (m,
2H), 2.62 — 2.43 (ny, 1H), 2.19 — 2.06 (m, 3H).
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1-207

Example 21

H NMR (500 MHz. CDCls) 6 8.65 {5, 2H), 8.48 (s, [H),
831 (s, 1H), 827 (d,./= 6.7 Hz, 1H), 7.95 (s, 1H), 7.51 (s,
2H), 7.22 (5, 1H), 6.65 (s, 1H), 6.33 (4, = 6.3 Hz, ),
573 (s, 1H), 3.97 (s, 1H), 3.73 (4, J = 6.8 Hz, 1H), 2.52 (s,
TH), 2.42 (s, 1H). 2.22 — 2.07 (m, 2H).

1-210

Example 8

TH NMR (500 MHz COCls) 6 8.36 — 8.03 (m, 2H), 7.90 -
7.39 (m, 2H), 7.11 — 7.01 (m, 1H), 6.99 — 6,83 (m, 1H),
6.79 —6.67 (m, 1H), 6.41 —5.76 (m, 1H), 5.71 — 5.05 (m,
1H), 4.17 — 4.00 (m, LH), 4.07 - 4.00 (m, [ED), 3.99 — 3.84
(m, 2H3, 3.77 — 3.26 (m, 350, 2.57 - 2.43 (u, 1H), 2.39 -
2.28 (m, 1H), 2.19 — 1.86 (m, 4H).

Y

Example 21

TH NMR (500 MHz, CDCl) 6 848 (5, U3, 8.33 (3, 1H),
227 (s, 1HY, 825 — 8.15 (m, 2.7H), 8.11 — 7.99 (m, 0.3H),
7.85 (s, LH), 7.42 (s, 1H), 7.24 — 7.14 (m, 1H), 7.11 - 6.96
(m, 1H), 6.31 {5, 1H), 5.74 (s, 1H), 3.95 (s. 4H), 3.71 (s.
LED). 2.50 (s, UH), 2.37 (s, 1H), 201 - 2.01 (m, ) = 7.6 Hz,
2H).

Example 7

TH NMR (500 MHz, CDCly) 6 8.30 (s, 2H), 7.92 — 7.48 {n,
JH), 7.10 - 7.02 (m, 1H), 6.94 - 6.81 (m, 1H), 6.77 — 6.69
(m, ), 6.68 —6.60 (m, 1), 6.41 - 6.00 (xu, 1H), 5.85 -
5.47 (m, 1H), 448 (1,7 = 9.5 Hz, 2H), 4.04 - 3.62 (m, 2H).
2.97 — 2.80 (m, 2H), 2.53 — 2.36 (m, 1H), 2.20 — 1.98 (m,
3H).

Example 21

H NMR (500 MHz, CDCl) 6 8.69 — 8.58 (m, 2H), 8.56 —
8.51 (m, 1H), 8.32 — 8.17 (m, 3H), 7.98 - 7.91 (m, 1H),
760 - 751 (m, 2H), 7.19 —7.12 (m, 1H), 7.08 — 7.01 (m,
1H), 6.37 ~ 6.30 (m, LH}, 5.83 - 5.76 (m, LH), 4.02 - 3.92
(m, 1H), 3.80 —3.72 (m, 1H), 2.61 — 2.51 {m, 1H), 2.44 —
2.34 (m, 1H), 2.21 - 2.11 (m, 2H).

100

1-215

Example 14

TH NMR (500 MHz, CDCl) 6 8.34 - 8.14 (m, J = 30.5 Hz,
3H), 7.81 770 (m, 1ED), 743 — 7.32 (m, [H), 7.18 - 7.08
(m, UH), 6.38 - 6.29 (m, [H), 576 — 5.66 (xu, 1H), 4.06 -
3.92 (m, TH), 3.78 — 3.68 (m, 1H), 2.57 — 237 {m, 2H),
2.24 —2.03 (m, 2H).

99

418.2

Example 26

H NMR (500 MHz, CDCl) 6 8.29—7.92 (m, 3H), 7.46 —
7.32 (m, 1H), 7.22 — 7.0 (m, 1H), 6.29 — 5.91 (m, 2H),
5.64 510 (m, 1H), 4.39 - 4.20 (m, 1), 4.04 —3.61 (m,
TH), 2.84 - 2.70 (i, 3H), 2.53 - 2.28 (m, 2H), 2.19 (s, 3H).
2.16 —2.01 (m, 2H},

3933

Example 21

T NMR_ (500 Mz, CDCE) b 842 (dd, J = 2.4, 0.6 Hz,
1H), 832 — 7.95 (m, 4H), 7.85 — 7.75 (m, 2H), 7.21 - 6.99
{m, 2H), 6.84 {d,J = 8.5 Hz, 1H), 6.37 - 6.25 (m, 1H), 5.80
~5.68 (m, 1H)}, 4.00 (5, 3H), 3.99 - 3.94 (m, 1H), 3.80 —
3.67 (m, 1H), 2.59 233 (m, 21, 2.20 ~ 2.04 (i, 2H).

99.6

.
i
]
s8]

Example 3

1 KMR (500 Mz, CDCh) 6 8.83 -~ 8.48 (m, 2H), 8.38 ~
8.04 (m, 3H), 7.92 —7.72 (m, 1H), 7.12 - 7.01 {m, 1H),
6.97 681 (m, 1H), 6.78 — 6.68 (m, 1H), 6.42 — 6.26 (m.
0.7H), 5.97 ~ 5.83 (m, 0.3H), 5.72 — 5.54 (m, 0.7H), 5.30 -
.13 (m, 0.3H3, 4.08 (5, 31, 3.98 - 3.86 (1, 15D, 3.79 -
364 (m, 1H), 2.60 — 243 (m, 1H), 225 - 1.97 (m, 3H).

100

.
W
~J
e

Example 33: TrkA kinase assay protocol

100326}

TrkA kinase domain was supplied by SignalChem. Ulight PolyGT peptide substrate

and Ewropium labeled W1024 antiphosphotyrosine antibody were supplied by Perkin Elmer.

Assay buffer contained 50 mM HEPES, 10 mM MgCh, 1 mM EGTA, 2 mM DTT, 0.1 mg/mL
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BSA, and 0.005% w/v tween 20, pH 7.5. Enzyme difution buffer was made by supplementing
assay buffer with 25% w/v glycerol. Antibody dilution buffer contained 20 mM Tris, 137 mM
MNaCl, and 0.05% w/v tween 20, pH 8.0. Buffers were prepared at room temperature. Enzyme
solutions were made on ice, while other solutions were made at room temperature and all
subsequent assay steps were performed at room femperature. The TrkA stock solution (0.1
mg/ml) was diluted 156x in enzyme dilution buffer and then 100x in assay buffer. Five
uL/well of enzyme solution was added to the assay plate (Greiner black 384-well nonbinding
plate), with buffer containing no enzyme added to negative control wells. Test compounds were
serially diluted in BMSO at 300x final assay conceniration. One uL of each test compound
ditution was ouxed with 99 pb assav buffer plus ATP (30 uM) and five pl. of each test
compound-ATP solution was added to wells contaming enzvme. Positive control wells
contained enzyme and substrates but no test compounds. After 3 15 munule enzyme-test
compound preincubation, five pl. of substrate diluted in assay buffer was added to all wells.
Final assay concentrations were 33 pM TrkA, 100 nM peptide substrate, and 10 uM ATP. After
afive minute reaction, five uL of 80 mM EDTA was added, followed five minutes later by five
pb two nM antibody solution. The ratio of fluorescence at 665 nm vs. 615 nM in each well
was determined using a Tecan Infinite Pro F200 plate reader. For each test compound well,
percent inhibition was calculated (% inhib. = 100-100%(test value-neg. control)/{pos. control-
neg. control}). Percent inhibition values were fit o a four parameter logistic to determine ICso

values for each test compound.

{66327} 'Table 1. Trk Kinase activity of coropounds of the present disclosure in the Trk
kinase biochemical assay. ++++ indicates an ICso of less than about 10 nM, +++ mdicates an
ICso between about 10 oM and about 50 nM, ++ indicates an ICso between about 50 nM and

about 500 nm, and + indicates an ICso greater than 500 nM.

Table 1:
Cmp TrkA Cmp TrkA Cmp TrkA
Meo. WT ICs Ne. WT ICs Neo. WT ICs

{(nM) {ni) (M)

1-147 4+ I-155 4+ 1-163 e

1-148 Aot -156 bt 1-164 Aot

i-149 4+ 1-157 4+ 1-165 4+

I-150 4+ 1-158 4 1-166 +

I-151 A i-159 At 1-167

I-152 o+ I-160 - 1-168 -+t

1-153 SRR I-161 Aot 1-169 b

I-154 -+ 1-162 +++ 1-170 A
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Cmp Trka Cmp TrkA Cmp TrkA
No. | WT ICs No. | WT ICs Ne. | WTICy

(nh) {(nM) {(ni¥)
=171 -t 1-190 At 1-209 b
-172 4+ I-191 ++++ 1-210 -+
I-173 At 1-192 -t 1-211 A
i-174 -+ I-193 +++ 1-212 o+
I-175 A I-194 4 1-213 A+t
I-176 et 1-195 P 1214 P
177 -t I-196 o+ 1-215 SRR
i-178 Aot I-197 At i-216 it
I-179 4+ 1-198 +H++ 1-217 -+
I-130 Ao -199 bt 1-218 A
I-181 Aokt 1-200 Aot i-219 At
I-182 4+ 1-201 4+ 1-220 -+
I-183 At 1-202 ottt 1-221 At
I-134 ot 1-203 -+ 1-222 i
I-185 AR [-204 RN 1-223 .
I-186 ettt 1-205 A+t 1-224 et
I-187 4+ 1-206 ++++ 1-225 -+
I-188 A 1-207 Aot 1-226 et
[-189 i+ 1-208 -+t

EQUIVALENTS

166328] Those skilled in the art will recognize, or be able 1o ascertain, using no more than
routing  expertmentation, numerous equivalents to the specific embodiments described
specifically herein. Such equivalents are intended fo be encompassed in the scope of the

following claims.
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CLAIMED:

1. A compound of formuda (IV)

A vy,
or a pharmaceutically acceptable salt, hydrate, solvate, isotope, prodrug, sterecisomer, or
tautomer thereof, wherein:
X is H, (C1-Cs) atkyl, or halogen;
XiisHorD,
Y isH, D, Ci-Ce alkyl, or CN;

Lis R R LO(CR3RO)-(Ce-Ciro) aryl, -NRs-(CR3R4-(Co-Cro) aryl, -
O(CR3R4)-5- or 6-membered heteroaryl, or ~NRs-(CR3R4)-5- or 6~ membered heteroaryl,
wherein the aryl and heteroaryl are optionally substituted with one or more Rs;

each R: and Ry is independently H, {Ci-Cs) alkyl, (Ci-Cs) alkoxy, (Ci-Cs) haloalkyl,
{C1-Ce) haloalkoxy, halogen, or -OH:

R21s (Ce-Cio} arvl or 5- or 6-mernbered heteroaryl, wherein the aryl and heteroaryl are
optionally substituted with one or more Ry;

Ryis H, D, (C1-Cs) alkyl, or halogen;

each Rs, R4 and Rs at each occurrence is independently H or (C1-Ce) alkyl;

each Reis independently at each occurrence (Ci-Ce) alkyl, {Ci~Co) alkoxy, (C1-Cs)
haloalkyl, (Ci-Co) haloalkoxy, or halogen;

gach Ry is independently at each occurrence (C1-Ce) alkvl, (T1-Ts) atkoxy, (C1-Cs)

haloatkyl, (C1-Ce) haloalkoxy, or halogen;
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Ais

Qis N or CRy;

each of Rs and Rs, at each occurrence, independently is H, halogen, cvano, {(Co-
Ceyalkyl-OR?, {(Co-Co)alkyl-NRIRP, (Co-Cojalkyl-C{OIR?, (Co-Co)alkvi-P(OIRIRE, (-
Coyalkyl-S(0)R?, NR*C(OIR?, or NRES(ORR?, or RY,

or Rs and Ry, together with the atoms to which they are attached, forma 5-to 7-
membered ring optionally comprising one or more heteroatoros selected from N, O, and 8
and optionally substituted with one or more RS,

gach RY independently is (C1-Cs) alkyl, (C1-Ce) haloalkyl, (C3-Cs) cvcloalkyl, 3-to 8-
membered heterocycloalkyl, (Cs-Cio} aryl, or 5 to 10-membered heteroaryi, each of which is
optionally substituted with one or more R5%;

each of R% and R®?, at each occurrence, independently is H, halogen, cyano, (C1-Ce)
atkvi, (C1-Ce) haloalkyl, (Co-Cayalkyl-ORC, (Co-C3)alkyl-NRRY, C(OYORS, or C(OINRRE,

each of R%, R, R°, and RY independently is R, (C3-Cs) cycloalkyl, 3- to 8-mentbered
heterocycloalkyl, (Co-Csyalkyl-ORE, or (Co-Cs)alkyi-NRENRY,

or R? and R® or R® and RY together with the atoms to which they are attached forma 3
to 7-membered ring optionally comprising one or more heteroatoms selected from N, O, and
8:

each of R®, RY, Re RP R! and R! independently is H, (C1-Ce) atkyl or (C1-Cs)
haloalkyl,

nis @, 1, or 2; and

pisO, 1, or 2.

2. The compound of claim 1, wherein X is H, F, or methyl.

3. The compound of claim 2, wherein X is H.

4. The compound of claim 2, wherein X is F.

5. The compound of any one of claims 1 to 4, wherein Rz is 6-membered hetercaryl
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\\
///( R?)
L o
6. The compound of any one of claims 1 to 5, wherein Rz s and m

80, 1,2, 3, ord

~3

The compound of claim 6, wherein m1s 0, 1, or 2.
"‘\e.\'..
\ 7 "

S The compound of any one of claims 1 to 4, wherein Rz is and m

is0,1,2,3,4, or 5.

9. The compound of claim 8, wherein mis 0, 1, or 2.

10, The compound of any one of claims 1 to 4, wherein Ra 1s -NRs-{CRaR4 }-(Cs-C10) aryl.
it The compound of claim 10, wheremn Rsis H.

12. The compound of claim 10, wherein Rs is CHa.

13. The compound of any one of claims 1 to 12, wherein A is
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14,

15.

The compound of any one of claims 1 to 12, wherein A s

A\
N N
W
(Rs) .

The compound of any one of claims 1 to 13, wherein each Ro is 5~ to 6-membered

heterocycloalkyl or 5 to 6-membered heteroary!.

16

17.

The compound of any one of claims 1 to 13, wherein each Ro is {C1-C3} alkyl.

The compound of any one of claims 1 to 14, wherein each Ry 15 5- to 6-membered

heterocycloalkyl or 3 to 6-membered heteroaryl.

i8.

19.

20.

21

22.

The compound of any one of claims 1 to 14, wherein each Rs is {C1-Cs} alkyl
The compound of any one of claims 1 o 18, whereinn is 0.

The compound of any one of claims 1 to 18, whereinnis 1.

The compound of any one of claims 1 1o 18, whereinnis 2.

The compound of claim 1, having a formula (V)

./N
N

Ry S e

(V).

or a pharmaceutically acceptable sali, hvdrate, solvate, isotope, prodrug, stereoisomer, and

tagtomer thereof.
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23. The compound of claim 1, having a formula (Va}, (Vb), (Vcy or (Vd):

(370 70 Jpe—

N

N ;

N
| N

N Ty

N N
A
{(Veyor (Vd),

or a pharmaceutically acceptable salt, hydrate, solvate, isotope, prodrug, stereoisomer, and

tautomer thereof.
24, The compound of claim 1, having a Formula (Via), Formula (VIb), or Formula (Vic):
= N/N /[\
9 J\g
1 N

Ne

<qu \\J

@7 (Re),
(Rfﬁ)n (VIa), R : (VIb), or
N
/ N \
N, e
L N
Nowol
N
)
(Ra),—, ("\71(:)

or a pharmaceutically acceptable sali, hvdrate, solvate, isotope, prodrug, stereoisomer, and

tautomer thereof.
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25. The compound of claim 1, having a Formula (VIIa}, Formula (VHb) or Formula

il

X ,\J
@ Y
(Rl (y1la),

1
" (VIIb), or

N?\ )

R .
o (VIIc),
ot a pharmaceutically acceptable salt, hvdrate, solvate, 1sotope, prodrug, sterecisomer, or

tautomer thereof.

26. The compound of claim 1, having a Formula (Villa), Formula (VIiih), or Formula

(VIIIc):

| "
Ny, l
<\,\\J N \’J
SN (Rs).
(Rel, (vita, R (v,
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N
\
N
R .
{ ‘3)n or (VHIc),
or a pharmaceutically acceptable sali, hvdrate, solvate, isotope, prodrug, stereoisomer, and

tautorner thersof.

27 The compound of claim 1, wherein the compound is selected from:
(R)-5-(2-(2,5-difluorophenyDpyrrolidin-1 -y B)-3-(4-(rifluoromethyly- 1H-pyrazol-1-
vhpyrazolof 1,5-alpyrimidine (I-147);

(R)-5-(2-(2,5-difluorophenyDpyrrolidin- -y 1)-3-(4-methy - 1H-pyrazol-1-yDpvrazolof1,5-
alpyrimidine (I-148);
{R}-5-(2-(2,5-difluorophenylypyrrolidin-1-y13-3-(d-phenvi-1H-pyrazol-1-vDpyrazolof 1,5~
ajpyrimidine (1-149);

(R)-5-(2-(2.5-difluorophenyDpyrrolidin-1-y1)-3-(3.4-dimethyl- 1H-pyrazol- 1 -vDpvrazolo 1, 5-
alpyrimidine {1-150);

(R)-5-(2-(2, 5-diflucropheny Dpyrrolidin-1-y1)-3-(3-methyi-4-phenyl-1H-pyrazol-1-
yhpyrazolof1.5-alpyrumdine (I-151);

{(R}-5-(2-(2,5-difluocrophenypyrrolidin-1-y13-3-(  H-pyrazol-1-yDpyrazolof 1, 5-alpyrimidine
(I-152);

(R}-5-(2-(2,5-difluorophenylpyrrolidin-1-y1)-3-{(4-(pyrazin-2-y - 1 H-pyrazol-1-
yhpvyrazolof1,5-alpyrimidine (1-153);

(R)-5-(2-(3 6-difluoropyridin-2-yBpyrrolidin- 1-y1}-3-(4-methyl-1H-pyrazoi-1-

vhpyrazolof 1.5-alpyrimidine (I-154);

(B)y-(1-(5-(2-(2,5~diftuorophenyDpyrrolidin- -y Dpyrazolof 1, 5-alpyrimidin-3-vI}- 1 H-pyrazol-
4-yymethanol (1-155);

(R}-2-(1-(5-(2-(2, 5-diftuocrophenyDpyrrolidin- T-vyDpyrazolo| 1, 5-ajpyrimidin-3-yi}-1H-
pyrazol-4-yDethan-1-of (I-156);

(R)-4-(1-(5-(2~(2.5-difluorophenyDpvrrolidin-1 -y Dpyrazolo[ 1, 3-ajpvrinudin-3-yi}-1H-

pyrazol-4-y13-3,5-dimethyhisoxazole (I-157);
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{R}-5-(2-(2,5-difluorophenypyrrolidin-1-913-3-(1-methyl- 1H 1'H-[4,4"-bipyrazol]-1-
yhpvrazolof1,5-alpyrimidine {I-158);
(R)-5-(2-(2,5-difluorophenyDpvrrolidin~-1 -y D-3-(4~(pyridin-3-v1)- IH-pyrazol-1-
yvDpyrazolo{1,5-ajpyrimidine (I-159);
(R)-5-(2-(2,5~difluorophenyDpyrrohidin- -y D)-3-(4~(pyridin-4-y1)- 1 H-pyrazol-1-
yUpyrazolof1.5-ajpyrimidine (I-160);
(R}-3-(2-(2.5-difluorophenylipyrrolidin-1 -y 1}-3-(4-(5-methoxy pyridin-3-v)-1H-pyrazol-1-
vhpyrazolof 1,5-alpyrimidine {I-161);
(R}-5-(2-(2,5-difluoropheny Dpyrrolidin- 1~y 13-3-(4~(thiophen-3-v D)~ 1 H-pyrazol-1 -
yhpyrazolof1,5-alpyrimidine (1-162);
(R)-5-(2-(2,5-difluoropheny Dpyrrolidin- 1 -y B-3-(4-(pynmidin-S-y}- 1H-pyrazol-1-
vhpyrazolof 1,5-alpyrimidine (I-163);
(R3-5-(1-(5-(2-(2,5~diftuorophenyDpyrrolidiv- i -vlpyrazolof | . S-alpyriroidin-3-y1)-1H-
pyrazol-4-y1}-2-methylthiazole (1-164};
{Ry-4-(1-(5-(2-2,5-diftuoropheny Dpyrrolidin-1-vDpyrazolof 1, 5-alpyrimidin-3-y 1}~ 1H-
pyrazol-4-yD)-1-methyipyridin-2{1H}-one {J-165};
(R)-5-(2-(2,5-difluorophenyDpvrrolidin-1-yD-3-(5~methoxy-3-methyl-1H-pyrazol-1-
vhpyrazolof1,5-a]pyrimidine (1-166);
(R)-5-(2-(2,5-diflucropheny Dpyrrolidim-1-y1)-3-(3-methoxy-5-methyl-1H-pyvrazol-1 -
yDpyrazolof1,S-ajpyrimidine (I-167);
(R)-3-(2-(2,5-difluorophenyDypyrrolidin-1-v13-3-(1H-1,2 4-triazol-1-vhypyrazolof1,5-
alpyvrimidine (I-168);
(R)-2-(1-(5-(2-¢2,5-diflucropheny Dpyrrolidin- -y Dpyrazolof 1, 5-alpyrimidin-3-y )~ 1 H-
pyrazol-4-yDpropan-2-ol (1-169);
(R)-1-(5-(2-(2.5-difluorophenypyrrolidin-1-ylpyrazolo[1,5-alpyrimidin-3-y1}- 1 H-pyrazole-
4-carbonitrile (I-170);
(R3-3-(1H, 'H-[4 4 bipvrazol}-1-v1)-5-(2-(2,5-difluorophenyDpyvrrolidin- 1 -y Dipvrazolof 1,5~
alpyrimidine (I-171);
{R}-5-(2-(2,5-difluorophenylpyrrolidin-1-y13-3-(4-methoxy-1H-pyrazol-1-vDpyrazolof1,5-
alpyrimidine (I-172);
(R)-1-(5-(2-(2,5-difluoropheny Dpyrrolidin-1-yDpyrazolof1,5-alpyrimidin-3~y1)- i H-pyrazole-
4-carboxamide (I-173);
R(1-(5-(2-(2,5-diftuoropheny)pyrrolidin-1-ypyrazolo| 1,5-alpy rimidin-3-y1}- 1H-pyrazol-
4-yDdimethylphosphine oxide (I-174);
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{R}-5-(2-(2,5-difluorophenylpyrrolidin-1-y13-3-(4-(3,6-dihy dro-2H-pyran-4-y1}- 1 H-pyrazol-
1-yDpyrazolof1,5-alpyrinmudine (§-175);
(R)-3-(4-(difluoromethvl)-1H-pyrazol-1-v1}-5-(2-(2,5-difluorophenvl)pyvrrolidin-1-
yvDhpyrazolo{1,5-ajpyrimidine (I-176);

(R-(1-(5-2-(2,5-diftuoropheny Dpyrrolidin- Iy Dpyrazolo[ 1, S-alpyrimidin-3~v1}-1H-pyrazol-
4-yDydiethyiphosphine oxide (1-177);
(R)3-2-(1-(5-(2-(2,5-difluoropheny Dpyrrolidin- -y D)pyrazolo[ 1. 5-ajpyrimidin-3-yi)-1H-
pyrazol-4-yi}-5-methyi-1,3 4-oxadiazole (1-178);

(R}-5-(2-2,5-difluoropheny Dipyrrolidin- 1~y 13-3-(4~(oxetan-3-yloxy )~ 1 H-pyrazol-1-
vhpvrazolo[1,5-alpyrimidine (I-179});
(R)-5-(2-(2,5-difluorophenypyrrolidin-1-y1)-3-{(4-((Z-methoxyethoxy ymethy )- 1 H-pyrazol-
-yDpyrazolo[1,5-alpyrimidine (I-180);

(R)-5-(2~(2,5-difluorophenyDpyrrohidin- -y D)-3-{(4-(methylsulfonyl)-1 H-pyrazol-1-
vlpyrazolof 1, 5-ajpyrimidine (I-181};
{R}-5-(2-(3-fluoropyridin-2-yBpyrrolidin-1-v1)-3-{4-methyl-1H-pyrazol-1-v)pyrazolof 1, 5-
alpyrimidine (I-182);
(R)-2-(5-(2-(2,5-difluorophenyDpyrrolidin-1-yDpyrazolof1,5-alpyrnimidin-3-y1)-2,4,6,7-
tetrahydropyranol4,3-clpvrazole (1-183);
(R)-1-(5-(2-(2,5-difluorophenyl}pyrrolidin-1-yDpyrazolo[1,5-alpyrimidin-3-y1)-1,4,6,7-
tetrahy dropvranol4,3-clpyrazole (I-184);
(R)3-(1-(5-(2-(2,5-difluorophenyDpyrrolidin-1-yDpyrazolof 1, 5-a}pyrimidin-3~-y1}-1H-pyrazol-
4-y){(morpholinoymethanone {(I-185};

R)-1-(1-(5-(2~¢2,5-diflucropheny Dpyrrolidin- -y Dpyrazolof 1, 5-alpyrimidin-3-y )~ 1 H-
pyrazol-4-yD-N N-dimethylmethanamine (I-186);

(R)-3-(2-(2,5-difluoropheny Dpyrrolidin-1-v1)-3-(4-(tetrahy dro-2H-pyran-4-y1}-1 H-pyrazol-1-
vDpyrazolof1,S-alpyvrimidine (I-187);

(R)-5-(2-(2,5~difluorophenyDpyrrolidin- -y H)-3-(4-(2,5-dihy drofuran-3-yH-1H-pyrazol-1-
vlypyrazolof 1,5-ajpyrimidine {I-188};
{R})-5-(2-(2,5-difluorophenylpyrrolidin-1-y13-3-(4-(furan-3-y1}-1H-pyrazol- 1 -
yhpvrazolof1,5-alpyrimidine {I-189);

(R)-5-(2-(2,5-difluorophenyDpyrrolidin-1 -y D-3-(4~(3~fluoropyridin-3-v1)-1H-pyrazol- 1-
yvhpyrazolof1,5-apyrimidine (1-190);
(R)-5-{1-(5-(2-(2,5-diftuorophenyDypyrrolidin-1-yl)pyrazolo{ I, S-alpyrimidin-3-y1}- 1 H-

pyrazol-4-yDnicotinomtrile (1-191);
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{R}-5-(2-(3-fluoropyridin-Z-yDpyrrolidin-1-y{)-3-(4-phenyi-1H-pyrazol-1-yDpyrazolo{1,5-
alpyrimidine (I-192);

(R)-5-(2-3 6-difluoropvndin-2-vDpyrrolidin- -y 1}-3-(4-phenvi-1H-pyrazol-1 -
yvDpyrazolo{1,5-ajpyrimidine (I-193);

(R)-5-(2-(2,5~difluorophenvDpyrrolidin- -y D)-3-(4-(2-fluoropy sidin-3-y - 1 H-pyrazol-1-
yUpyrazolof1.5-ajpyrimidine (I-194);
(R)-N-methyl-3-(4-methyl-1H-pyrazol-1-y1}-N-(1-phenylethvpvrazolo[1,5-a] pyrimidin-5-
amine (1-195);

(R)-3-(4-methyl-1H-pyrazol- 1-y[)-N-{1-phenylethyDpvrazolo[1,5-alpyrimidin-5-amine (I
196);

(R)-3-{1-(5-(2-(2 5-diftuorophenyypyrrolidin-1-y1)pvrazolo{ I, S-alpy rimidin-3-y1}-1H-
pyrazol-4-y1)-1, T -dimethylurea (1-197);

(R3-3-(1-(5-(2-(2,5~diftuorophenyDpyrrolidiv- i -vlpyrazolof | . S-alpyriroidin-3-y1)-1H-
pyrazol-4-y}-1.1-dimethyisulfonyiurea {(I-198};
{R}-5-(2-(2,5-difluorophenylpyrrolidin-1-y13-3-(4-(py ridazin-4-y1}- 1 H-pyrazol-1-
yhpvrazolof1,5-alpyrimidine {(I-199);

(R)-5-(2-(2,5~-difluorophenyDpyrolidin- 1 -y 1)-3-(4-(6~-methoxy pyridin-3-vi}~ 1 H-pyrazol-1-
yvhpyrazolof1,5-a]pyrimidine (1-200};

(R)-5-(2-(2,5-difluoropheny Dpyrrolidin- 1 -y1}-3-{4-{4-methoxypyridin-3-y13-1H-pyrazol-1-
yDpyrazolof1,S-alpyrimidine (I-201);
(R)-3-(2-(2.5-difluorophenylipyrrolidin-1 -y 1}-3-(4-(2-methoxy pyridin-3-vD)-1H-pyrazol-1-
yhpyrazolof 1,5-alpyrimidine {(I-202};

(R)-4-(1-(5-(2~¢2,5-diflucropheny Dpyrrolidin-1-yDpyrazolof 1, 5-alpyrimidin-3-y )}~ 1 H-
pyrazol-4-yDnicotinanude (1-203);

(R)-5-(2-(2 5-difluorophenyDpy rrolidin- 1 -v1-3-{4-(3-methoxypyridin-4-y1}-1H-pyrazol-1-
vDpyrazolof1,S-alpyvrimidine (I-204);

(R)-5-(2-(2,5~difluorophenvDpyrrolidin- -y D)-3-(4-(3-fluoropy sidin-4-y 1)~ 1 H-pyrazol-1-
vlypyrazolof 1,5-ajpyrimidine {I-205};
{R}-5-(2-(3,6-difluoropyridin-2-yDpyrrolidin-1-v{}-3-(4-(S-methoxy pyridin-3-y 13- 1H-
pyrazol-1-yDpyrazolo[1,5-alpyvrimidine (I-206);

(R)-5-(2-3 6-difluoropvndin-2-yDpyrrolidin- -y )-3-(4-(pyrudin-4-v 13- 1H-pyrazol-1 -
yvhpyrazolof1,5-a]pyrimidine (1-207);
1-(1-{5-{(R)-2-(2,5-difluoropheny}pyrrolidin-1-y1}pyvrazolo{ 1, S-alpyrimidin-3-y1}- 1 H-

pyrazol-4-yDpyrrolidin-3-o0l (3-208);
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1-(1-(5-((R)-2-3-fluoropyridin-2-ylypyrrolidin-1-yDpyrazolof 1, 5-alpy rimidin-3-y 13- 1H-
pyrazol-4-yDpyrrolidin-3-ol (1-209);
5-((R)-2-(2,5-difluorophenyDpyvrrolidin~-1-vD-3-(4~(tetrahy drofuran-3-y1)-1H-pyrazol-1 -
yvDpyrazolo{1,5-ajpyrimidine (I-210);
(R)-5-(2-(3-fluocropyridin-2-ypyrrolidin-1-y1)-3-(4-(5-methoxypyridin-3-yD)- 1 H-pyrazol- 1 -
yUpyrazolof1.5-ajpyrimidine (1-211);
(R}-3-(2-(2,5-difluorophenyDpyvrrolidin-1-y13-3-(4-(4,5~-dihy drofuran-3-v1)-1H-pyrazol-1-
vhpyrazolof 1,5-alpyrimidine {I-212);

(R)-5-(2-(3-fuoropyvridin-2-yhpysrrolidin- -y )-3-(4-(pvndin-4-y)-1H-pyrazol-1-
yhpyrazolof1,5-alpyrimidine (1-213);

(R)-5-(2-(2.5-diflucropheny Dpyrrolidin-1 -y 1)-3-{4-(S-(oxetan-3-vioxy)pyridin-3-y1}-1H-
pyrazol-1-yDpyrazolo[1,5-alpyrimidine (1-214);
(R)-5-(2-(3-fluoropyridin-2-yhpyrrolidin-1-yD-3-(4-(tnfluororsethy )~ 1 H-pyrazol-1 -
ylypyrazolof 1.5-ajpyrimidine {(I-215});

{R}-5-(2-(3-fluoro-6-methoxy py ridin-2-yipyrrolidin-1-y1)-3-(4-methy - 1H-pyrazol-1-
yhpvrazolof1,5-alpyrimidine {(I-216);

(R)-5-fluoro-N, N-dimethyi-6-(1-(3~(d-methyl- 1H-pvrazol-1 ~ypyrazolof 1, 3-alpyrimidin-5-
yhpyrrolidin-2-yDpyridin-2-amine (1-217);

(R)-5-fluoro-N-methy{-6-(1 -(3-(4-methyl-1H-pyrazol-1-y}pyrazolof 1, 5-a]py rimidin-5-
yDpyrrolidin-2-yDpynidin-2-amine (I-218);
(R)-3-(2-(2,5-difluorophenyDpyrrolidin-1-y13-3-(4-(6-fluoropyridin-3-v1)- 1 H-pyrazol-1-
yhpyrazolof 1,5-alpyrimidine {(I-219};

{(R)-N-{1-(2,5-difluoropheny Dethyl}-3-(4-(6-methoxy pyridin-3-vDH-1H-pyrazol-1-
yvhpyrazolof1,5-alpyrimidin-3-amine (I-220);

(R)-5-(2-(3 6-difluoropynidin-2-yDpyrrolidin-1-y1}-3-(4-{6-methoxypyridin-3-y1)-1H-
pyrazol-1-yDpyrazolof1,5-alpyrimidine (I-221};
(R)-5-(2-(3-fluoropyridin-2-ypyrrolidin-1-y1)-3-(4-(6-methoxypyridin-3-yD)- 1 H-pyrazol- 1 -
vlypyrazolof 1,5-ajpyrimidine {1-222};
{R})-5-(2-(2,5-difluorophenylpyrrolidin-1-y13-3-(4-(6-{oxetan-3-vioxy)pyridin-3-y}- 1H-
pyrazol-1-yDpyrazolo[1,5-alpyvrimidine (I-223);

(R)-5-(2-(2,5-difluorophenyDpyrolidin- 1~y 1)-3-(4-(2-methoxy pyrimidin-5-y1}- 1 H-pyrazol-1-
yvhpyrazolof1,5-a]pyrimidine (1-224);

R)-1-{1-(5-(2-(2,5-diftuoropheny Dypyrrolidin-1-yl)pyrazolo{ I, S-alpyrimidin-3-y1}- 1 H-

pyrazol-4-ylethan-1-one {I-225}; and
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(R}-5-(2-(2,5-difluorophenyDpvrrolidin-1-y13-3-(4-(methoxy methy - 1H-pyrazol-1-

yhpvrazolof1,5-alpyrimidine {1-226};

28. A pharmaceutical composition comprising, a compound of any one of the preceding

claims, and a pharmaceutically acceptable carrier.

29. A method of inhibiting a Trk kinase, comprising contacting the Trk kinase with an
effective amount of a compound of any one of claims 1 10 27, or a pharmaceutically

acceptable salt thereof.

30, A method of inhibiting a Trk kinase fusion, comprising contacting the Trk kinase
fusion with an effective amount of a coropound of any one of claims 1 to 27, ora

pharmaceutically accepiable salt thereof.

31. A method of inhibiting a Trk kinase in a cell, comprising contacting the cell with an
effective amount of a compound of any one of claims 1 to 27, or a pharmaceutically

acceptable salt thereof,

32. A method of inhibiting a Trk kinase fusion in a cell, comprising contacting the cell
with an effective amount of a compound of any one of claims 1 to 27, or a pharmaceutically

acceptable salt thereof.

-~

33. A method of imhibiting of a Trk kinase in a subject, comprising administering 1o the
subject in need thereof an effective amount of a compound of any one of claims 1 t0 27, or a

pharmaceutically acceptable salt thereof.

34. A method of inhibiting of a Trk kinase fusion in a subject, comprising administering
to the subject in need thereof an effective amount of a compound of any one of claims 1 to

27, or a pharmaceutically acceptable salt thereof

35. A method of treating a disease or disorder associated with the inhibition of a Trk
kinase, comprising adoimstering to a subject in need thereof an effective amount of a

compound of anv one of claims 1 to 27, or a pharmaceutically acceptable salt thereof.

36. A method of treating a disease or disorder associated with the inhibition of 3 Trk
kinase fusion, comprising adminisiering to a subject i need thereof an effective amount of a

compound of any one of clavns 1 to 27, or a pharmaceutically acceptable salt thereof.
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37.  The method of claim 35 or 36, wherein the disease or disorder is inflammatory
diseases, infections, autoimmune disorders, stroke, ischemia, cardiac disorder, neurological
disorders, dermatological disorders, fibrogenic disorders, proliferative disorders,
hyperproliferative disorders, non-cancer hyper- proliferative disorders, tumors, leukemias,
neoplasms, cancers, carcinomas, metabolic diseases, malignant disease, vascular restenosis,
psoriasis, atopic dermatitis, pruritis, eczema, Gorlin Syndrome, Netherton Syndrome, basal
cell carcinoma, dermatomyocytis, cylindromas, atherosclerosis, rheumatoid arthritis,
ostecarthritis, heart failure, chronic pain, neuropathic pain, dry eve, closed angle glancoma or

wide angle glaucoma.
38. The method of claim 37, wherein the disease or disorder is cancer,

39. The method of claim 38, wherein the cancer is lung adenocarcinoma, mtrahepatic
cholangicarcinoma, colon, papillary thyroid cancer, pediatric glioma, sarcoma, glioblastoma,
spitzotd neoplasms, astrocytoma, head and neck squamous cell carcinoma, low grade glioma,
high grade glioma, acute myeloid leukemia, congenital mesoblastic nephroma, mammary
analogue secretory carcinoma, thyroid cancer, Ewing sarcoma, adenoid cystic carcinoma, or a

cylindroma.



