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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

LEE The application claims priority 1o, and the benefit of, U.S. Provisional Application
WNo. 62/599.490, filed on December 15, 2017, the contenis of which are incorporated herein by

reference in their entirety.
FIELD OF DISCLOSURE

[BG02] The present application 15 directed {o mhibitors of fropomvosin kinases {Trk)
useful in the treatment of diseases or disorders associated with Trk kinases or Trk kinase
fusions. Specifically, the application is concerned with compounds and compositions thereof,
which hibit Trk kinases or Trk kinase {usions, methods of trealing diseases or disorders
associated with Trk kinases or Trk kinase fusions, and methods of svnthesis of these

compounds.
BACKGROUND OF THE APPLICATION

1G003] The tropomyosin kinase receptor famuly includes TrkA, TrkB, TrkC and p75 and
serves as high affinity cell surface recepiors for the growth factors NGF, BDNF, NT3 and NT4,
respectively. The Trk signaling pathway is regulated bv 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 tumornigenesis (see, e.g., €
Thiele, ef. 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 infraceilular signaling
cascades that regulate cell growth and proliferation, celtular commumication between cells that
regulate signahing, feedback mechanism and homeostasis. These growth factors have been

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

16604] Advances in the detection of oncogenic muiations in tumors revealed onogenic
alierations, such as gene fusions, for the genes encoding TrkA (NTRK ), TrkB (NTRK2), and
TrkC (NTRK 3} receptor tyrosine kinases across multiple tumor types (see, Vaishnavi, A eral
(2015) Cancer Discov. 5(1): 1-10}. Such gene fusions have been detecied in a wide variety of
cancer types and may be viable targets for precision chemotherapies. For example, the 7PAM3-
NTRKI gene fusion was found to be prevalent in colorectal cancer and lung adenocarcinoma

cells, whereas the Z7V0-NTRE3 gene fusion was found to be the dominant gene fusion in



malignancies such secretory breast carcinoma and mammary analogue secretory carcinoma

(MASC).

[0005] Inhibition of Trk with small molecule inhibitors therefore has the potential to be
a treatment for 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, osteoarthritis, heart failure, chronic pain, neuropathic pain and other
disorders. For this reason, there remains a considerable need for potent small molecule

inhibitors of Trk kinases.
SUMMARY

[0006] A first example of the application relates to compounds of formula (IV):

A av),
and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,

stereoisomers, and tautomers thereof,

wherein:
X is H, (C1-Ce) alkyl, or halogen;
Xi11is Hor D;

Y is H, D, Ci-Cg alkyl, or CN;
Ry

Ry e

N

Lis R Ri  -O(CR3R4)-(Cs-Cio) aryl, -NRs-(CR3R4)-(Cs-Cio) 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 Rg;
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each Ry and Ry is independently H, {C1-Ce alkyl, (C1-Ce} alkoxy, {Ci1-Ce) haloalkyl,

{C1-Co} haloalkoxy, halogen, or ~-OH;
R215 {Ce~Cio) arvl or 5- or 6~membered heteroaryl, wheren the aryl and

heteroary! are optionally substituted with one or more Ry;

Rzis H, D, (Ci~Co) alkyl, or halogen;

each R, Rs and Rs at each occurrence 1s independently H or {C1-Ce) alkyl;

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

each Ry is independently at each occurrence (Ci~Co) alkyl, (C1-Co) alkoxy, {Ci-Co)

haloalkyl, (Ci-Ce) haloalkoxy, or halogen;

"\
G

|
W
Ais ( RS) n;

3 is N or CRo;

each of Rs and Ro, at each occurrence, independently 1s H, halogen, cyano, (Co-
Colalkvl-OR?, {Co-Colalkyl-NR#RY, (Co-Coalkyl-C{OR?, (Co-Colalky-P(OIR®RP, (Co-
Coalkvi-S(0O)R2 NRC(O)R?, NRCS(0)2R3, or RV,

or Re and Ro, together with the atoms to which they are attached, form a 5-t0 7-
membered ring optionally comprising one or more heteroatoms selected from N, O, and S
and optionally substituted with one or more R3!;

each R¥ independently is (C1-Ce) alkyl, (C1-Cs) hatoalkyl, (CUs-Cs) cycloalkyl, 3- 10 8-
membered heterocycloaltkyl, {Co-Cro) arvi, or § 1o 10-membered heteroaryl, each of which is
optionally substituted with one or more R¥;

each of RS! and R®. at each occurrence, independentily is H. halogen, cyano, ({1-Ce)
alkyl, (C1-Ce) hatoalkyl, (Co-C3)alkyl-OR®, (Co-Calalkyl-NRRY, C{OYORS, or C{OMNRCRY:

each of R% R®, R¢, and R¥ independently is RY, (C3-Cs) cycloalkyl, 3- to 8-membered
heterocycloalkyl, (Co-Cslalkyi-ORS, or (Co-Cs)alkyl-NRENRD,

or R? and RP or R and RY together with the atoms to which thev are attached forma S
to 7-membered ring optionally comprising one or more heteroatoms selected from N, O, and
5.

each of R®, R, R®, R". R and R independently is H, {C1-Cs) alky! or {C1-Ce}
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haloalkyl;
nis 0, 1, or 2; and

pisO0, 1, or2.

[0006a] In one aspect, the present disclosure refers to a compound of formula (IV)

A Iv),
or a pharmaceutically acceptable salt, hydrate, solvate, isotope, stereoisomer, or tautomer
thereof, wherein:

X is H, (C1-Ce) alkyl, or halogen;

Xi1is Hor D;
Y is H, D, C;1-Cs alkyl, or CN;
R
Ry e

N

Lis R+ R -O(CR3R4)-(Cs-Cio) aryl, -NRs-(CR3R4)-(Cs-Cio) 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 Rg;

each Ry and Ry is independently H, (C;-Ce) alkyl, (C;-Cs) alkoxy, (C1-Cs) haloalkyl,
(C1-Ce) haloalkoxy, halogen, or -OH;

Rois (Cs-Cip) aryl or 5- or 6-membered heteroaryl, wherein the aryl and heteroaryl are
optionally substituted with one or more R7;

R2is H, D, (Ci-Ce) alkyl, or halogen;

each R3, R4 and Rs at each occurrence is independently H or (C;-Cs) alkyl;

each Re is independently at each occurrence (C1-Cs) alkyl, (C1-Cs) alkoxy, (C1-Ce)
haloalkyl, (Ci-Cs) haloalkoxy, or halogen;

each Ry is independently at each occurrence (C1-Cs) alkyl, (Ci-Ce) alkoxy, (C1-Ce)
haloalkyl, (Ci-Ce) haloalkoxy, or halogen;



‘h;,\\l R N
i
kS
Ais ( RS) n;

Q is N or CRoj;

each of Rg and Ro, at each occurrence, independently is H, halogen, cyano, (Co-
Ce)alkyl-OR?, (Co-Ce)alkyl-NR?RP®, (Co-Cy)alkyl-C(O)R?, (Co-Ce)alkyl-P(O)R?R®, (Co-
Ce)alkyl-S(0)pR?, NR°C(O)R?, or NR¢S(O)2R?, or RV,

or Rg and Ro, together with the atoms to which they are attached, form a 5- to 7-
membered ring optionally comprising one or more heteroatoms selected from N, O, and S
and optionally substituted with one or more R5!;

each RY independently is (C1-Cs) alkyl, (C1-Ce) haloalkyl, (C3-Cs) cycloalkyl, 3- to 8-
membered heterocycloalkyl, (Cs-Cio) aryl, or 5 to 10-membered heteroaryl, each of which is
optionally substituted with one or more R%?;

each of R%! and R®?, at each occurrence, independently is H, halogen, cyano, (C1-Cs)
alkyl, (C1-Cs) haloalkyl, (Co-C3)alkyl-OR®, (Co-Cs)alkyl-NRRY, C(O)OR®, or C(O)NRCRY;

each of R R® R€, and RY independently is R!, (C3-Cs) cycloalkyl, 3- to 8-membered
heterocycloalkyl, (Co-C3)alkyl-OR&, or (Co-C3)alkyl-NRENR",

or R? and R® or R¢ and R together with the atoms to which they are attached form a 5
to 7-membered ring optionally comprising one or more heteroatoms selected from N, O, and
S;

each of R®, Re, R", and R' independently is H, (Ci-Cs) alkyl or (C1-Cs) haloalkyl;

nis0, 1, or 2; and

pis 0, 1, or 2.

[0007] Another example 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 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, hydrate, solvate, prodrug, stereoisomer,

or tautomer thereof.
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[0008] Another example 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
Formula (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,

or tautomer thereof.

[0009] Another example of the application relates to a method of preventing a disease or
disorder associated with the inhibition of a tropomyosin kinase (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 (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,

or tautomer thereof.

[0010] Another example of the application relates to 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 (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer,

or tautomer thereof.

[0011] Another example of the application is directed to a method of inhibiting a
tropomyosin kinase (Trk). The method involves 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.
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[0012] Another example of the application is directed to a method of inhibiting one or
more tropomyosin kinases (Trk). The method involves 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.

[0013] Another example of the application is directed to pharmaceutical compositions
comprising a compound of Formula (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 surfactant.

[0013a] In another aspect, the present disclosure refers to a pharmaceutical composition
comprising, a compound as disclosed herein, and a pharmaceutically acceptable carrier.

[0014] Another example of the present application relates to a compound of Formula
(IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or
tautomer thereof, for use in a method of treating a disease associated with inhibiting a
tropomyosin kinase (Trk).

[0015] Another example of the present application relates to a compound of Formula
(IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or
tautomer thereof, for use in a method of preventing a disease associated with inhibiting a
tropomyosin kinase (Trk).

[0016] Another example of the present application relates to a compound of Formula
(IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or
tautomer thereof, for use in a method of treating a disease associated with inhibiting one or
more tropomyosin kinases (Trk).

[0017] Another example of the present application relates to a compound of Formula
(IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereoisomer, or
tautomer thereof, for use in a method of preventing a disease associated with inhibiting one or
more tropomyosin kinases (Trk).

[0018] Another example 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 a disease associated with
inhibiting a tropomyosin kinase (Trk).

[0018a] In another aspect, there is provided the use of a compound as defined herein, for
inhibiting of a Trk kinase or a Trk kinase fusion in a cell, wherein the use is in vitro or ex
vivo.

[0018b] In another aspect, the present disclosure refers to use of a compound as disclosed
herein, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
treating a disease or disorder associated with the inhibition of a Trk kinase or a Trk kinase
fusion, 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, osteoarthritis, heart
failure, chronic pain, neuropathic pain, dry eye, closed angle glaucoma or wide angle
glaucoma.

[0019] Another example 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 a tropomyosin kinase (Trk).

Sa



[0020] Another example 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 a disease associated with

inhibiting one or more tropomyosin kinases (Trk).

[0021] Another example 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).

[0022] Another example 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.

[0023] Another example 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.

[0024] Another example of the present application relates to 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.

[0025] Another example 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 to a subject in need thereof an effective amount of a compound of
formula (IV), or a pharmaceutically acceptable salt thereof.

[0026] Another example of the present application relates to a method of inhibiting 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.

[0027] Another example of the present application relates to a method of inhibiting a 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.

[0028] Another example of the present application relates to a method of inhibiting a Trk
kinase in a cell. The method comprises contacting the cell with an effective amount of a
compound of formula (IV), or a pharmaceutically acceptable salt thereof.



[0029] Another example of the present application relates to a method of inhibiting a Trk
kinase fusion in a cell. The method comprises contacting the cell with an effective amount of

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

[0030] Another example 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 (IV), or a pharmaceutically acceptable salt

thereof.

[0031] Another example of the present application relates to a method of inhibiting 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 (IV), or a pharmaceutically acceptable
salt thereof.

[0031a] In another aspect, the present disclosure refers to use of a compound as disclosed
herein, or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for
inhibiting of a Trk kinase or a Trk kinase fusion in a subject.

[0032] Another example of the present application relates to a method of inhibiting one
or more Trk kinases. The method comprises contacting the one or more Trk kinases with an
effective amount of a compound of formula (IV), or a pharmaceutically acceptable salt
thereof.

[0033] 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, 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, osteoarthritis, heart failure, 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, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof.

[0034] The present application provides inhibitors of one or more tropomyosin kinases
(Trk) that are therapeutic agents in the treatment of diseases such as inflammation,
autoimmune diseases, cancer and other diseases associated with the modulation of one or
more tropomyosin kinases (Trk).

[0035] The present application further provides compounds and compositions with an
improved efficacy and safety profile relative to known tropomyosin kinase (Trk) inhibitors.
The present disclosure also provides agents with novel mechanisms of action toward
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tropomyosin  kinases (Trk} in the ireatment of various tvpes of diseases inciuding, but not
himited to, inflammatory diseases, infections, autoimmune disorders, stroke, ischemia, cardiac
disorder, neurclogical disorders, dermatological disorders, fibrogenic disorders, proliferative
disorders, hyperproliferative disorders, non-cancer hyper- proliferative disorders, fumors,
teukermas, neoplasms, cancers, carcinomas, metabolic diseases, malignant disease, vascular
restenosis, psoriasis, atopic dermatitis, pruritis, eczema, Gorlin Syndrome, Netherton
Syndrome, hasal cell carcinoma, dermatomyocytis, cyvlindromas, atherosclerosis, rheumatoid
arthritis, ostecarthritis, heart failure, chronic pam, and neuropathic pain. Ultimately the present
application provides the medical comnmumity with a novel pharmacological strategy for the

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

[6636] The present application relates to compounds and compositions that are capable of
mhibiting 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
tropomvosin  kinases (T1k) play 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, hydrate, solvate, prodrug, sterecisomer, or tautomer thereof The methods of
the present application can be used in the treatment of a variety of troporovosin kinases (Trk)
dependent diseases and disorders by inhibiting the activity of one or more fropomvosin kinases
{Trk). Inhibition of tropomyosin kinases (Trk) provides a novel approach to the treatment,
prevention, or amebioration of diseases including, but not liroited to, mflaromatory 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 Syndrome, Netherton Syndrome, basal cell carcinoma,
dermatomyocytis, cylindromas, atherosclerosis, rheumatoid arthritis, ostecarthritis, 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
admimistering 1o a patient in need thereof a therapeutically effective amount of a compound of
Formula (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomer,

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

A v,

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

and tautomers thereof, wherein A, L, X, Xi1, and Y are as descrnibed herein above.

16039} The details of the application are set forth in the accompanving 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, iHlustrative methods and materials are now
described. Other fealures, 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 terms used herein have the same meaning as commonly
understood by one of ordinary skill in the art to which this application belongs. All patents and

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

G040 The articles "a" and "an" are used in this disclosure to refer to one or more than one
{(i.e., to at least one} of the grammatical object of the article. By way of example, "an element”

means one element or more than one element.

[6641] The term "and/or" is used in this disclosure to mean either "and" or "or" uniess

indicated otherwise.

[6G42] The term “optionally substituted” is understood to mean that a given chenncal
motety (e.g., an alkyl group) can (but is not required to) be bonded other substituents {2.g.,
heteroatoms). Foringtance, an alky! group that is optionally substituted can be a fullv saturated
alkvl chain (f.e., a pure hvdrocarbon). 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 hydroxy! group, or any other substituent described

herem. Thus the term “optionally substituted” means that a given chemical moiety has the
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potential to contain other functional groups, but does noi 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, -O-(C;-Cq)
alkvi, (C1-Co) alkyl, C1-Ce atkoxy, {(Ci-Ce) haloalkyvl, €1-Cs haloalkoxy, -0-(C2-Co) alkenyi, -
O~(C2-Co) alkyvuvl, (C2-Ce) alkenyl, (Co-Co) alkynyl, ~-OH, -OP{OX O H )z, ~-OC(OXC1-Co) alkyl,
-C{OXCi-Co) alkyl, ~OCOI(Ci-Co) alkyl, -NHz, -NH{C1-Co) alkyl), -N{Ci-Ce) alkyl), -
NHC{OXCi-Co) alkyl, -CAONH{C1-Co) alkyl, -S{OR(Ci-Co) alkyl, -S{OINH(C-Co) alkyl, and
S{OIN((C1-Cs) alkvl). The substituents can themselves be optionally substituied. “Optionally
substituted” as used herein also refers to subsiituied or unsubslituied whose meaning 15

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 mav connect to the specified
group or moigly at one or more positions. For example, an aryl substituted with a cvcloalkyl
may indicate that the cyvcloalkyl connects to one atom of the arvl with a bond or by fusing with

the aryl and sharing two or more conunon atoms.

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

substituents.

16045] Unless otherwise specifically defined, the terrn "arvl" refers to cvclic, aromatic
hydrocarbon groups that have 1 to 3 aromatic rings, including monocyclic or bicyclic groups
such as phenyl, biphenvl or naphthyl. Where containing two aromatic rings {bicyclic, etc. }, the
aromatic rings of the arvl group may be joined at a single pont {e.g., biphenvlh), or fused (e.g.,
naphthvl). The arvl 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 himited
to, -H., -halogen, ~0-(C1-Ce) alkvl, (C1-Cs) alkyl, ~-0~{C2-Ce} alkenyl, -0-(C2-Cs) alkynyl, (C2-
Co) alkenyl, (C2-Ce) alkynvl, ~-OH. -OP{O}OH), -OC(ONC1-Co) alkyvl, ~-C{O}C-Co) alkyl, -
OC(OYO(Ci-Coy alkyl, NHz, NH{(C1-Co) alkyl), N{C-Co) alkylh, -S{OR-(C1-Co) alkyl, -
SOINH(C1-Csy alkyl, and S(OINTC1-Co) alkyl)a.  The substituents can themselves be
optionally substitited. Furthermore when containing two fused rings the aryl groups herein
defined may have an unsaturated or partially saturated ning fused with a fully saturated ring.
Exemplary ring systems of these aryl groups include, but are not limited to, phenvl, biphenyl,
naphthyl, anthracenyl, phenalenvl, phenanthrenyl, indanyl, indenyl, tetrabydronaphthalenyl,

tetrahy drobenzoannulenyl, and the like,

10
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{6046] Unless otherwise specifically defined, “hetercarvl" means a monovalent
monocyclic aromatic radical of 5 to 24 ving atorns or a polycyehic aromatic radical, contaiming
one or more rng heteroatoms selected from N, O, or 8, the remaining ring atoms being C.
Heteroaryl 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, thienyl, pyrrolyl, pyridyl, pyrazolyl, pyrimidinyl, imidazolyl, isoxazolyl,
oxazolyl, oxadiazolyvl, pyrazinvi, indolvl, thiophen-2-vl, quinolyl, benzopyranyl, 1sothiazolyl,
thiazolyl, thiadiazole, indazole, benzimidazolyl, thieno{3,2-bjthicphene, triazolyvl, triazinyl,
imidazol1,2-bipyrazolyl, furo{2.3~clpyridinyl, iridazof 1, 2~alpyndinyl, mdazolyl,
pvrrolo{ 2 3-clpyridinvl,  pvrroloi3.2-clpyridinyl,  pyrazolo|3,4-clpyridinvl,  thieno{3,2-
clpyridinyl, thienof2.3-clpyridinyl, thieno[2,3-blpyridinyl, benzothiazolyl, mdolyl, mdolinyl,
indolinonyl,  dihvdrobenzothiophenyl, dihvdrobenzofuranyl, benzofuran, chromanyl,
thiochromanyl, tetrahydroguinolinvl, dihvdrobenzothiazine, dihydrobenzoxanyl, guinolinyl,
isoquinolinyl, 1,6-naphthvridinvl, benzojdelisoquinolinyl, pyridoid.3-bjj1.6jnaphthyridinyl,
thieno{2,3-blpyrazinyl, qunazolinvl, tetrazolo|1.5-alpyridiny], [ 1.2, 4}irazolof4,3-alpyridinyl,
isoindolyl,  pyrrolof2.3-bipyndinyl,  pyrrolof3.4-blpvridinvl,  pyrrolo[3,2-bipyridinyl,
imidazo|5,4-blpyridinyl, pvrrolof 1, 2-ajpvrimidinyl, tetrahydro pyrrolof 1, 2-alpyrimidinyl, 3,4~
dihydro-2H-1A%-pyrrolo|2, 1-blpyrimidine, dibenzojb.d] thiophene, pyridin-2-one, furo|3,2-

{,  1H-pyndo{3.4-bj{1.4}] thiazinyl, benzooxazolyl,

clpyridinyl,  furof2.3-cipyndinyl

benzoisoxazolyl, furo{2,3-bipyridinyl, benzothiophenyl, 1. 53-naphthyridingl, furo{3,2-

B B

bipyridine, {1,2 4}trnazolo|1,5-a]pynidinyl, benzo [1,2,3liriazolvl, imidarof 1, 2-alpyrimidinyl,
[1.2,4}tnazolof4,3~blpyridazinyl, benzofcl 1.2,5]thiadiazolyi, benzolc]{1,2.5joxadiazole, 1,3-
dihydro-ZH-benzol{dimidazol-2-one, 3 4-dihvdro-ZH-pyrazolo {1,5-b}[1.2]oxazinvl, 4,5,6.7-
tetrabydropyrazolof 1,5-alpyridinyl, thiazolo| 5,4-d}thiazolyl, imidazo{2,1-
bi{1.3.4}thiadiazolyl, thieno[2,3~bipvrrolvl, 3H-indolvl, and denivatives thereof. Furthermore
when containing two fused rings the aryl groups hersin defined may have an unsaturated or
partially saturated ring fused with a fully saturaied ring. Exemplary ring systems of these
heteroarvl groups include indolinyl, indolinonyl, dihvdrobenzothiophenyl, dihydrobenzofuran,
chromanyl, thiochromanyl, tetrahvdroquinolinyl, dihydrobenzothiazine, 3,4~dihydro-1H-

isoquinolinyl, 2,3-dihydrobenzofuran, indolinyl, indolyl, and dihydrobenzoxanyl.

16647} Halogen or “halo™ refers to fluorine, chlorine, bromine, or iodine.

1i
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{6048] Alkyl refers 1o a straight or branched chaimn saturated hydrocarbon containing 1-12
carbon atoms. Examples of a {C1-Cs} alky] group inclade, but are not imited to, methyl, ethyl,
propvl, butyl, pentyl, hexyl, isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl, neopentyl, and

tsohexyl.

[6649] “Alkoxy” refers to a straight or branched chain saturated hydrocarbon containing
i~12 carbon atoms containing a termunal “O” in the chain, i.e., -Ofalkvl). Examples of alkoxy
groups include, without limnitation, methoxy, ethoxy, propoxy, butoxy, t-butoxy, or pentosy

groups.

{6G56] “Alkenyl” refers {o a straight or branched chain unsaturated hy drocarbon containing
2-12 carbon atoms. The “alkenv]” group contains at least one double bond in the chain. The
double bond of an alkeny] group can be unconjugated or conjugated to another unsaturated
group. Examples of alkenyl groups include ethenyl, propenvi, n-bitenvi, iso-butenvi, pentenvi,
or hexenyl, An alkenvl group can be unsubstituted or substituted. Alkenyl, as herein defined,

may be straight or branched.

[6651] “Alkynyi” refers 1o a straight or branched chain unsaturated hydrocarbon containing
2-12 carbon atoms. The “alkvnvl” group contains at least one triple bond in the cham.
Examples of alkenvl groups include ethyvnyl, propargyl, n-butynyl, 1so-butynyl, pentynyl, or

hexynyl An atkynyl group can be unsubstituted or substituted.

106521 The term “alkylene™ or “alkvieny!” refers to a divalent alkyl radical. Any of the
above mentioned monovalent alkyl groups mayv be an alkylene by abstraction of a second
hyvdrogen atom from the alkyl. As herein defined, alkviene may also be a Ci-Cs alkviene. An
alkvlene may further be a C1-Cs alkylene. Typical alkylene groups include, but are not hmited
to, ~CHa-, -CH(CH:3)-, -C{CHs)-, -CH2CHo-, ~-CHCH(CHs)-, -CH2C(CHs -, ~-CH2CH2CHa-,

-CHoCHRCHLCH-, and the like.

16053} The term “aminoalkyl™ as used herein refers to an alkyl group, as defined herein,
which is substituted one or more anuno. Exaroples of aminoalky! groups include, but are not

limited to, aminomethyl, diaminomethyl, aminoethyl, 1.2-aminoethvl, etc.

[6654] “Cycloaltkyl” means monocyclic or polyeyclic saturated carbon rings (e g., fused,
bridged, or spiro rings)} containing 3-18 carbon atoms (e g, C3-Cio). Examples of cycloalkyl
groups include, without linutations, cyclopropyvl, cyclobutyl, cyclopentyl, cyclohexyl,

i, cvclooctanvl, norboranvl, norborenvl, bicvelo[2 2 2]octanyl, or

cycloheptanyl
bicyclo]2.2. 2joctenvl

12
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[6055] “Heterocyclyl™ or “heterocyeloalkyl” means monocyclic or polyveyclic rings {e.g |
fused, bridged, or spiro rings) containing carbon and heteroatoms taken from oxygen, nitrogen,
or sulfur and wheremn there 1s not delocalized = electrons (aromaticity) shared among the ring
carbon or hetercatoms. The heterocycloalkyl can be a 3~, 4-, 3-, 6-, 7~, &, 9~ 10-, 11, or 12~
membered ring. The heterocycloalkyl ring structure may be substituted by one or more
substituents. The substituents can themselves be optionally substituted. Examples of
heterocvelyl rings include, but are not limited to, oxetanyl, azetadinyl, tetrahvdrofuranyl,
tetrahydropvranyl, pyrrohidinyl, oxazolinyl, oxazolidinyl, thwazolinyl, thiazohdinyl, pyranyvl,
thiopyranyl, tetrahyvdropyvranyl, dioxalinyl, pipendinyl, morpholinvl, thiomorpholinyl,
thiomorpholinyl  S-oxide, thiomorpholinyl S-dioxide, piperazinyl, azepinyl, oxepinyl,
diazepinyl, tropanvl, oxazolidinonyl, and bhomotropanyl. In accordance with the present
application, 3- to 10~ membered heterocyclyl refers to saturated or partially saturated non
aromatic rings structures containing between 3 and 10 atoms inn which there is at least one

heteroatoms selected from the group N, 3, or 5.

(3056} The term “hydroxyalkyvl” 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-CH»-, HO-CH»-CHz- and CH3-CH(OH)-.

{6657} The term “haloalkyl™ as used herein refers to an alkyl group, as defined herein,
which 13 substituted one or more halogen. Examples of haloalkyl groups include, but are not

hinuted to, trifluoromethyl, difluoromethyl, pentafluorcethyl, trichloromethyl, etc.

10058] The term “haloalkoxy™ as used herein refers to an alkoxy group, as defined herein,
which is substituted one or more halogen. Examples of haloalkyl groups include, but are not

timited to, tnfluoromethoxy, diffuoromethoxy, pentatinoroethoxy, trichloromethoxy, etc.
[G059] The term “cvano” ag used herein means a substituent having a carbon atom joined
to anitrogen atom by a triple bond, e, C=N.

16060] The term “amine” as used herein refers to primary (R-NH2, R # H), secondary (Re-
MNH, Rz # H) and tertiary (Ra-N, R # H} amines. A substituted amine is mtended to mean an
amine where at least one of the hydrogen atoms has been replaced by the substituent.

[BG61] The term “amino” as used herein means a substifuvent containing at least one
nitrogen atom.  Specifically, NHz, -NH(alkvl) or alkyviamine, ~N(alkylp or dialkylamano,

anide-, carbamide-, urea. and sulfamide substituents are included in the term “amino”™.

13
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16662] The term “dialkviamino™ 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, e, -
Nialkyly:. The alkvl groups on the amuno group can be the same or different alkyl groups.
Example of alkvlamino groups include, but are not limited to, dimethylamino (J.e., -N{CHs)),
diethylamino, dipropylamino, ditso-propylamine, di-n-butylamino, di-sec-butylamino, di-tert-

butylanuno, methyl{ethvhamino, methyl(butvlamine), etc.
[6663] The term “oxo” as used herein refers to an “=0" group.

10064} “Spirocycloalkyl” or “spirocyclyl” means carbogenic bicyclic ring systems with
both rings connected through a single atom. The ning can be different in size and nature, or
identical in size and nature. Examples include spiropentane, sprichexane, spircheptane,
spirooctane, spirononane, or spirodecane. Une or both of the rings in a spirocycle can be fused
to another ring carboeyclic, heterocyclic, aromatic, or heteroaromatic ring. Une or more of the
carbon atoms in the spirocycle can be substituted with a heteroatom {(e.g., O, N, 5, or P). A
(C5-C12) spirocycloalkvl 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 “spircheterocyclyl” is understood io mean a
spirocycle wherein at least one of the rings is a heteroccycle (e.g., at least one of the rings is

furanyl, morpholinvl, or piperadinyl).

16066] 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 interfere with the
biological activity of the solute. Exarnples of suitable solvents include, but are not limited to,
water, MeOH, EtOH, and AcOH. Solvates wherein water 15 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,

16667} The term "tsomer" 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 Formula (IV) may have one
or more asvrumetric carbon atom and may occur as racemates, racemic mixtures and as
individual enantiomers or diastergomers.

[6G638] The disclosure also includes pharmaceutical compaositions comprising an effective
amount of a disclosed compound and a pharmaceutically accepiable carrier. Representative

14
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"pharmaceutically acceptable salts” inchude, e. 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, butyrate, calcium, calcium edetate,
camsviate, carbonate, chloride, citrate, clavulaniate, dihydrochloride, edetate, edisviate,
estolate, esviate, fumerate, fiunarate, gluceptate, gluconate, glutamate, glveollylarsanilate,
hexafluorophosphate,  hexylresorcinate, hydrabamine, hyvdrobromde, hydrochloride,
hydroxyvnaphthoate, iodide, isothionate, lactate, lactobionate, laurate, magnesium, malate,
maleate, mendelate, mesylate, methylbromide, methvinitrate, methvisulfate, mucate,
napsylate, mirate, N-methylglocamine ammonium sali, 3-hydroxy-2-naphthoate, oleate,
oxalate, palmitate, pamoate (1,1-methene-bis-2-hydroxy-3-naphthoate,  emnbonate),
pantothenate,  phosphate/diphosphate,  picrate,  polygalacturonate, propionate, p-
toluenesulfonate, salicylate, stearate, subacetate, succinate, sulfate, sulfosalicylate, suramate,

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

16G69] A “patient” or “subject” is 2 mammal, e.g, a human, mouse, rat, guinea pig, dog,

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

[6G70] An "effective amount” when used in connection with a compound i1s an amount

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

6671 The term "carner”, as used m 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 carrving or {ransporting a
pharmaceulical agent from one organ, or portion of the body, to another organ, or portion of

the body of a subject.

16672} The term "reating”" with regard to a subject, refers to improving at least one
symptom of the subject's disorder. Treating includes curing, improving, or at ieast partially
ameliorating the disorder.

[6673] The term "disorder” 1s used in this disclosure to mean, and 15 used interchangeably

with, the terms disease, condition, or illness, unless otherwise indicated.

[3G74] The term "administer”, "administering”, or "admimstration” as used in this
disclosure refers to either divectly administering a disclosed compound or pharmaceutically
acceptable salt of the disclosed compound or a composition to a subject, or adnunistering a

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

pns
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compound or composition o the subject, which can form an equivalent amount of aclive

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.

[0076] 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 embodiments, gene fusions involve
imemal 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.

(6677} The term “fusion proteinn” as used herein refers to a novel chimeric protein
construct that is the result of combining two or more domains or linker regions from different
proteins for the purpose of combining in one single polypeptide chain functions and recognition
properties normally associated with two or more distinct polypeptides. This 18 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. Altematively, creation of a fusion protein may be accomplished by
chenmucally joining two proteins together. For example, the fusion protein can comprise a Trk

kinase {e.g., TrkA, TrkB, or TrkC) linked to another protein.

[3G78] The term "cancer" includes, but is not limited 1o, the following cancers:
adrenocortical carcinoma, AlDS-related lvmphoma, AIDS-related malignancies, anal cancer,
cerebellar astrocyloma, exirahepatic bile duct cancer, bladder cancer,
osteasarcoma/malignant fibrous histiocytoma, brain stem glioma, ependymoma, visual
pathway and hypothalanmic gliomas, breast cancer, bronchial adenomas/carcinoids, carcingid
tumors, gastrointestinal carcinoid tumors, carcinoma, adrenocortical, istet cell carcinoma,
primary central nervous system lymphoma, cervical cancer, chronic lvmphocytic leukemia,
chronic myelogenous leukerma, clear cell sarcoma of tendon sheaths, colon cancer, colorectal
cancer, cutansous t-cell lymphoma, endometrial cancer, ependymoma, esophageal cancer,
Ewing's sarcoma/family of tumors, exiracranial germ cell tumors, extragonadal germ cell
tumors, exirahepatic bile duct cancer, eve cancers, including intraocular melanoma, and
retinoblastoma, gallbladder cancer, gastrointestinal carcinoid tumor, ovarian germ cell tumor,
gestational trophoblastic tumor, hairy cell feukemia, head and neck cancer, Hodgkin's

disease, hypopharyngeal cancer, hypothalamic and visual pathway glioma, intraocular
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melanoma, Kaposi's sarcoma, larvngeal cancer, acute lvmphoblastic leukemia, acute mveloid
leukemia, liver cancer, non-small cell hung cancer, small cell lung cancer, non-Hodghin's
lviaphoma, Waldenstront's macroglobulinemia, malignant mesothelioma, malignant
thymoma, meduloblastoma, melanoma, iniraocular melanoma, merkel cell carcinoma,
metastatic squamous neck cancer with occulf primary, multiple endocrine neoplasia
svindrome, multiple myveloma/plasia cell neoplasm, myveosis fungoides, mvelodysplastic
syndrome, chronic myelogenous leukemia, myeloid leukemia, multiple myeloma,
myveloproliferative disorders, nasal cavity and paranasal sinus cancer, nasopharyngeal cancer,
neuroblastoma, oral cancer, oral cavity and hip 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, pituttary fumor, pleuropulmonary blastoma,
prostate cancer, rectal cancer, renal cell (kidney) cancer, transitional cell cancer {e.g., renal
pelvis and ureter), retinoblastoma, rhabdomyosarcoma, salivary gland cancer, malignant
fibrous histiocytoma of bone, soft tissue sarcoma, sezary syndrome, skin cancer, small
intestine cancer, stomach (gastric) cancer, supratentorial primitive neuroectodennal and
pineal tumors, cutaneous t-celllyraphoma, testicular cancer, malignant thymoma, thyroid
cancer., mammary analogue secretory carcinoma (MASC), lung adenocarcinoma, intrahepatic
cholangicarcinoma, papillary thyrotd cancer, pediatric glioma, sarcoma, glioblastoma,
spiizotd neoplasms, astrocyloma, head and neck squamous cell carcinoma, low grade glioma,
high grade glioma, congenital mesoblastic nephroma, adenoid cystic carcinoma, cylindromas,
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 hing
cancer.

16679] 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, ovanan carcinoma, endomeirial carcinoma, prostate
carcinoma, renal carcinoma, anaplastic large-cell lymphoma, leukemia, multiple myeloma,

mesothelioma, and melanoma, and combinations thereof.

16080] The present application relates to compounds or pharmaceutically acceptable salts,

hvdrates, solvates, prodrugs, stereoisomers, or tautomers thereof, capable of mhibiting 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, stereoisomers, or tautomers

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

LHE Y In one embodiment, the compounds of Fornuila {1V} have the structure of fornmila

(V.
/ N/N
R, N
Ry S e
N N
A

{(V),
and pharmaceutically accepiable salts, hydrates, solvates, isoiopes, prodrugs,
stereoisomers, and tautomers thereof,
[6682] In another embodiment, the compounds of Formula (IV) have the structure of

Formula (Vay:

{(Vaj,
and pharmaceutically acceptable salts, hvdrates, solvaies, isotopes, prodrugs,
stereotsomers, and tautomers thersof.
G083 In another embodiment, the compounds of Formula (IV) have the structure of

Formula (Vb):

{(Vb),
and pharmaceutically acceptable salts, hvdrates, solvates, 1sotopes, prodrugs,

sterenisomers, and tautomers thereof.
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166334} In another embodiment, the compounds of Formula (IV) have the structure of

Formulda (V¢):

{(Vey,

and pharmaceutically acceptable salts, hvdrates, solvates, 1sotopes, prodrugs,

sterenisomers, and tautomers thereof.

[BG85] In another embodiment, the compounds of Formula (FV) have the structure of

Formula (Vd):

(Vd),
and pharmaceutically acceptable salts, hydrates, solvates, 1sotopes, prodrugs,
stereotsomers, and tautomers thersof.

[GGR6] In another embodiment, the compounds of Formula (IV) have the structure of

Formula (Ve) or (V)

(Ve), or (VH)

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

stereoisomers, and tautomers thereof.

19



WO 2019/118584 PCT/US2018/065187

{6687} In another embodiment, the compounds of Formula (IV) have the structure of

Formuda (Via) or (Vib)

(Rg)n (Via), or Ry ’ (Vib).

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

stereoisomers, and tautomers thereof,

[6088] In another embodiment, the compounds of Formula (IV) have the structure of

Formula (Vic):

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

stereoisomers, and tautomers thereof,

[6089] In another embodiment, the compounds of Formula (IV) have the structure of

Formula (Vila) or {(V1ib):

(=), (Viia), or
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and pharmaceutically accepiable salts, hydrates, solvates, isoiopes, prodrugs,
stersoisomers, and tautomers thereof,
[6690] In another embodiment, the compounds of Formula (IV) have the structure of

Fornula (VIic):

Rs)
( J}n {(VIic),

and pharmaceutically acceptable salts, hvdrates, solvaies, isotopes, prodrugs,
stereotsomers, and tautomers thersof.

[G091] In another embodiment, the compounds of Formula (IV) have the structure of

Formula (Vilia):

N
\N

W

(Ral, (ViTIa),

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

stereotsomers, and tautomers thereof.

16692} In another embodiment, the compounds of Formula (IV) have the structure of

Formula (VHIb):

2]
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Rg}_
Re - (VHIDb),

and pharmaceutically acceptable salts, hvdrates, solvates, isotopes, prodrugs,
stereocisomers, and tautomers thereof.

16093] In another embodiment, the compounds of Formula (JV) have the structure of

Formula (VIHc):

T VIlIe),

and pharmaceutically acceptable salts, hydrates, solvates, isotopes, prodrugs,
stereoisomers, and tautomers thereof.
16694} In some embodiments of the Formulae above, X is H, ({1-C2) alkvl, or halogen. In
another embodiment, X is H, methvl, ethyl, F, or Cl. Invet another emnbodiment, 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, X115 D. In another embodiment, X
is H.

[3396] In some embodiments of the Formulae above, Y s H, I, Ci-Cs allkyl, or N In

another ernbodiment, Y s H, D, methvl, ethyl, or CN. In vet another embodiment, Y 1s H,

methyl, or CN. In another embodiment, Y is H
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Rz

Ry, N‘}li

1

[6097] In some embodiments of the Formulae above, L is ™ Rt In another
embodiment, L is ~O(CR3R)~{Ce-Cio} aryl, -NRs-{CR3Re-(Ce-Cio) arvl, -O(CR3R4)-3- or 6-
mermbered heteroarvl, or —-NRs-(CR:R4)-5- or 6- membered hetercaryl, wheremn the aryl and
heteroaryl are optionally substituted with one to three Re. In another embodiment, L is -
O{CRsR4)-(Ce-Cio} arvl or -O{CRsR4}-5- or &-membered hetercaryl, wherein the aryl and
heteroarvl are optionally substituted with one to three Re. In another embodiment, L 1s ~NRs-
(CR3R)-{Co-Cro) aryl or ~NRs-(CR3R4)-5- or 6- membered heteroarvl. wherein the arvl and
heteroarvl are optionally substituted with one to three Rs. In another embodiment, L 18 -
O(CR3R)«Ce-Cro) aryl or -NRs-{CRsR)-(Co-Cro) aryl, wherein the aryl is optionally
substituted with one to three R®. In another embodiment, L is -O(CR:R4)-5- or 6-membered
heteroarvl, or —~NRs-({UR3R4}-5- or 6- membered heteroaryl, wherein the heteroaryl is

optionally substituted with one {o three Rs.

[6698] In some embodiments of the Formulae above, Rt is H, {Ci-Cs) alkyl, (Ci-(5)
atkoxy, (C1-Cs) haloalkyl, (Ci-Cs) haloalkoxy, halogen, or —OH. In another embodiment, R1 13
H, (C-Cs) alkyl, -OH, or halogen. In another embodiment, Ryis H, -OH, or halogen. In ancther
embodimeni, Riis H, -OH, F, or Cl. In another embodument, R1is H, -OH, or F. In another

embodiment, Riis H.

[G099] In some embodiments of the Formulae above, Riis H, (Ci1-C3) alkyl, (Ci-Cx)
alkoxy, (C1-Cs) haloalkvl, (C)-Cs) haloalkoxy, halogen, or ~OH. In another embodiment, Ry
13 H, (C1-Cs) alkyl, -OH, or halogen. In another embodiment, Ry is H, -OH, or halogen. In
another embodiment, Ryis H, -OH, F, or Cl. In another embodiment, Ryris H, -OH, or F. In

another embodiment, Ry is H.

[601006] In some embodiments of the Formulae above, Ry is (Ce-Cio) aryl optionally
substituted with one to three Ry, In another embodiment, Ra1s 5- or 6-membered heteroaryl
optionally substituted with one to three Ry In another embodiment, Rz is {(Co-Cio) aryl
substituted with one to three Ry, In another embodiment, Rz is 5- or 6-membered heteroaryl
substituted with one to three Ry In another embodiment, Rz 1s phenyl optionally substituted

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

ernbodiment, R2is pyridine substituted with one to three Ry,

166161}  In some embodiments of the Formulae above, Rxis H, D, (C1-Cs) alkyl, or halogen.
In another embodiment, Ry is H, (Ci-C2) alkyl, or halogen. In another embodiment, Rois H or

halogen. In another embodiment, Ry is H or (C1-Cy) allyl In another embodiment, Ry is H.

[60162]  In some embodiments of the Formulae above, Rs 15 H or {C1-Cs) alkyl In another
embodiment, Rs 1s H, methyl, or ethvl In another erabodiment, Rs is H or methyl. In another

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

66183} In some embodiments of the Formulae above, R4 1s H or (C1-Cs) alkyl In another
embodiment, Ra is H, methvl, or ethyl. In another embodiment, R4 is H or methvl. In another

emnbodiment, R4 1s H. In another embodiment, Ra 15 moethyl.

[66104]  In some embodiments of the Formulae above, Rs 1s H or (C-C3) alkvl. In another
embodiment, Rs is H, methyl, or ethvi In another embodiment, Rs is H or methvl. In ancther

embodiment, Rs 13 H. In ancther embodiment, Rs is methyl.

[G0105]  In some embodiments of the Formulae above, each Rs s independently at each
occurrence {C1-Cs) alkvl. (Ci-Cs) alkoxy, (Ci-Cs) haloalkyl, (C1-C3) haloalkoxy, or halogen.
In ancther embodiment, each Re is independently at each occurrence ({1-Us) alkyl, (Ci-Ts)
haloalkyl, or halogen. In another embodiment, each Re is independently at each occurrence
(C1-Cs) alkvl or halogen. In another embodiment, each Reis independently at each occurrence
methvl, ethyl, F. or Cl. In another embodiment, each Re1s independently at each occurrence F

or CL

[60186] In some embodiments of the Formulae above, each Rris independently at each
occurrence {Ci-Cs) alkvl, (Ci-Cs) alkoxy, (C1-Cs) haloalkyl, (C1-Cs) haloalkoxy, or halogen.
In ancther embodiment, each Ry is independently at each occurrence ({1-Cs) alkyl, (Ci-C3)
haloalkyl, or halogen. In another embodiment, each Ry is independently at each occurrence
(C1-Cs) alkyvl or halogen. In another embodiment, each Rris independently at each occurrence
methvl, ethyl, F. or Cl. In another embodiment, each R7is independently at each occurrence F

or CL
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W

66168} In some embodiments of the Formulae above,  is C. In another embodiment,  is

(661067} In some embodiments of the Formulae above, A is

N,

[66169] In some embodiments of the Formulae above, Rs, at each occurrence, 1s H,
halogen, cyano, {Co-Cejalkyl-OR?, {(Co-Colalky-NRERP, (Co-Colalkyl-C(OIR?, (Co-Colalkyl-
P(OIRTRP, (Co-Cealkvi-S(O)pR2, NREC(OIR?, NRS(ORRY, or RY, and RY is (C1-Ce) alkyl,
{C1-Co) haloalkyl, {Cs-Cs) cycloalkyl, 3- to 8-membered heterocyeloalkyl, (Ce-Cro) arvl, or §

to 10-membered heteroary!, each of which 1s optionally substituted with one or more R

[6G110] In some embodiments of the Formuale above, R® is {(Co-Celalkyl-OR2

. ™~ O
66111} In some embodiments of the Formuale above, R%is O//\/

O
HO/@ %d\\ © f‘{\/i
o” | oH, "\ OH. or |
06112} In some embodiments of the Formuale above, R® is {Co-Cealkyl-NR2RP.

|
ﬁi””&/ N\‘

[66113] In some embodiments of the Formuale above, R? is

[B3114] In some embodiments of the Formuale above, R? is (Co-Ce)alkyl-C{O)R?

)
(V4
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In some embodiments of the Formuale above, R® is

[00115]

/, -

N
HzN or o .
In some embodiments of the Formuale above, R is (Co-Colalkvl-P{O)RRY.

2
7

[00116]
661171 In some embodiments of the Formuale above, R? is or
S’J;f’ "i/ /
& .
In some embodiments of the Formuale above, R® is {Co-Celalkyl-S{O)pRY
O
ffi,,,iig,;z

céy \\\,

[00113]
60119} In some embaodiments of the Formuale above, R® i3
[60120] In some embodiments of the Formuale above, R? is NReC(O)R2
"
HN,
T

,——»—'“N\

In some embodiments of the Formuale above, R is
in some embodiments of the Formuale above, R? is NR®S{O)R?

100121

[00122]
26
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T
HFE\ jfo
S
/o
‘_‘,,,—"’“N
66123} 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 ernbodiments of the Formuale above, RW is (C1-C3)
alkvl optionally substituted with one or more R%. In some embodiments of the Formuale
above, R is methyl.

(66125} In some embodiments of the Formuale above, RY is (Ci-Cs) haloalkyl

optionally substituted with one or more R, In some embodiments of the Formuale above, RW
is (C1-Cs) haloalky! optionally substituted with one or more R®?,

100126] in some embodiments of the Formulae above, RV is trifluoromethy! or
diftuoromethyl.

00127} In some embodiments of the Formuale above, RY is {C3-Cs) cvcloalkyl
optionally substituted with one or more R™. In some embodiments of the Formuale above, RW
is {4 -Co) cycloalkyl optionally substituted with one or more R,

[006128] In some embodiments of the Formuale above, RV is 3- to 8-membered
heterocycloalkyl, optionally substituted with one or more R In some embodiments of the
Formuale above, RY is 4- to 6-membered heterocycloatkyl, optionally substituted with one or
more R,

[00129]  Insome embodiments of the Formuale above, RW is tetrahy drofuranyl, pyrrolidinyl,

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

[066130] Insome embodiments of the Formuale above, RW is

fx’i[””? e =
O
O or .
[006131] In some embodiments of the Formuale above, R is (Cs-C o) aryl optionally
substituted with one or more R®.
[066132] In some embodiments of the Formuale above, RY is 5 to 10-membered

heteroaryl optionally substituted with one or more R¥. In some embodiments of the Formuale
above, R¥ is 5-membered heteroaryl optionally substituted with one or more R®. in some
embodiments of the Formuale above, RY is 6-membered heteroary] optionally substituted with

one or more RS2

[00133]  Insome embodiments of the Formuale above, RY is pyridyl, pyrazinyl, pyrimidinyl,
pvudazinvl, thiophenyl, furanyl, oxadiazolyl, pyrazolyl, pyrrolyl, pyridinonyl, thiazolvl,

imidazolvl, oxazolvl, or isoxazolyl

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

166135] In some embodiments of the Formulae above, Rs, at each occurrence, is H,
halogen, cvano, {Co-CeyaltkyI-OR?, {Co-Colalkyl-NRZRD, (Co-Celalkyl-C(OIRE, (Co-Csalkyl-
P(OIRTRP, (Co-Co)alkyl-S(O)pR2, NREC(OIR?, NRS(0)zR?, or RY, and RV is is (C1-Coe) alkyl,
{C1-Co) haloalkyl, (Cs-Cs) cycloalkvi, 3- to &-membered heterocycloalkyl, (Ce-Cro} arvi, or 5

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

[60136] In some embodiments of the Formuale above, Rs is RY and RY is (Ci-Cs)
alkvi, (Ci-Co) haloalkyl, (C3-Cs) cycloalkyl, 3- to $-membered heterocycloatkyl, (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, (3 1s N and Ry is is H, halogen, cvano,
(Co-Coalkyl-OR?, (Co-Co)alkyl-NR*RY, (Co-Colalkyl-C{OIR?, (Co-Colalkyl-P(OR™RE, (Co-
Coyalkyl-S{O)pR2 NReC(O)R?, NR°S(ORR?, or RY.

[B0138]  In some embodiments of the Formulae above, (¢ 1s C, Rz 15 is H, halogen, cvano,
{(Co-Coyalkyl-OR?, (Co-Colalkyl-NR?RY, (Co-Colalkyl-C{O)R?, (Co-Colalkyl-P(OIRRP, (-
Colalkyl-S(O)R?, NREC{O)R? NRS(0ORR?, or RV, and Ro is H, halogen, cvano, (Co-Celalkyl-
OR?  (Co-Colalkyl-NRRY,  (Co-ColalkyI-C{OIR?,  {Co-Colalkyl-P(OIRRP,  (Co-Colalkyl-
S(O)pRE, NREC(D)IRY, NRSS(ORR®, or RY.

[6613%]  In some embodiments of the Formulae above, Rs and Rs, 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 Ro, together with the atoms to which they are attached, form a 6-
membered ring optionally comprising one or more heteroatoms selected from N, O, and § and

optionally substituted with one or more R®. In another embodiment, Re and Ro, 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

363140 In some embodiments of the Formulae above, R¥, at each occurrence, is H,
halogen, cvano. {Ci-Cs) alkyl, (Ci-Ce) haloatkyl, (Co-Caalkvi-ORS, {Co-Csalkyl-NRCRY,
C(OHOR®, or C(OINRRY,

[B6141] In some embodiments of the Formulae above, R, at each occurrence, is H,
halogen, cvano, (Ci-Cs) alkyl, (€1-Ce) haloatkyl, (Ce-C3lalkyl-ORS, {Co-Caalkyl-NRRY,
C{OYORS, or C{OINRCRY,

166142} In some embodiments of the Formulae above, R? is R!, (C3-Cg) cycloalkyl,

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

100143} In some embodiments of the Formulae above, R” is RY, {(Us-Cs) cycloalkyl,
3- to 8-membered heterocycloalkyl, (Co-C3alkyl-OR®, or (Co-Cayalkyl-NRENR!

160144] in some embodiments of the Formulae above, R® is R, {{3-Cs) cycloalkyl,
3- to 8-membered heterocy cloalkyl, (Co-Cayalkyl-ORS, or {Co-Ca)alkyI-NRENRY,

[B3145] In some embodiments of the Formulae above, RY is RY (C3-Cs) cycloalkyl,

3- to 8-membered heterocycloalkvl, (Co-Cs)alkyl-ORE, or {Co-Cslalkyl-NRENRR,

166146} 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 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 5-membered ring
optionally comprising one or more heteroatoms selected from N, O, and 8§ In some
embodiments of the Formulae above, R® 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, 3, and 8.

166147} 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 compnising one or
more heteroatoms selecied from N, O, and S. In some embodiments of the Formulae above,
R® and RY together with the atoms to which they are attached form a S-membered ring
optionally comprising one or more heteroatoms selected from N, G, and 8. In some

smbodiments of the Formulae above, R® and R? together with the atoms to which they are
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attached form a 6-membered ring optionally comprising one or more heteroatoms selected from

N, O, and S.

166148} In some embodiments of the Formulae above, R®is H, (C1-Cs) alky! or (Cs-
Co) haloalkyl.
[66149] in some embodiments of the Formulae above, R2 is H, {(C1-Ce) alkyl or (C1-
Co) haloalkyl.
[B0150] In some embodiments of the Formulae above, R is H, (C1-Cs) alkyl or (C1-
Co} haloalkyl.
(66151} In some embodiments of the Formulae above, Rl is H, {(Ci-Cs) alkyl or (C1-
Ce) haloalkyl.
[66152] In some embodiments of the Formulae above, R is H, (C1-Cs) alkyl or (C1-
Ce) haloalkyl

[66153] In some embodiments of the Formulae above, n 15 0. In another embodiment, n is
1. In another embodiment, n is 2. In another embodiment, n 15 0, 1, or 2. In another
embodiment, nis 1, 2, or 3. In another embodiment, nis 0 or 1. In another embodiment, n s

i 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,
pistor2

(060155  In some embodiments of the Formulae above, X is H. F, or methyl In ancther

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

[33156]  In some embodiments of the Formulae above, X1 is H. In another embodiment, X

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

isHand X5 F.
g< ",
Rg ‘

[66157]  In some embodiments of the Formulae above, A is g
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N
< T
N
. . | . (Rs)
160158] In some embodiments of the Formulae above, A is n,

[66159] In some embodiments of the Formulae above, A is

T T <T
Ag/{\% %/k% A%» R8—<N,,j\

N
""-\N
Rg \\\ J
N .
[68160]  In another embodiment, Xp s H, X is Hor F, and Y is H, (Ci-C3) alkyvl or CNL In

R,
e
Ry Nij%

M.

another embodiment, X0 is H, XisHor F Y is H (Ci-CayalkylorCN, and Lis R Ry

Inanother embodiment, Xo s H, X s H or F Y is H (Ci-Cay alkvlor ON, Lis - R By

2
30

53



WO 2019/118584 PCT/US2018/065187

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

, Rzris H, and Rz 18 pheny! or pyridiny! optionally substituled with one to three

(66161} In another embodiment, X1 is H, X is Hor F, Y is H, (Ci-C3) alkyl or CN, L is

Ry e

embodiment, Xiis H, XisHor F, Yis H, (Ci-Cayalkyl or ON, Lis RO Ry CRyis H,

and Rz 15 pyvridinvl optionally substituted with one to three R,

66162}  In another embodiment, Xy is H, X is Hor F, ¥ is H, {Ci-Cs)y alkyl or N, L is

R R . Rz is H, and Rz is phenyvl substituted with one to three Ry, In another
Ry
R, 4
i

embodiment, Xpis H, XisHorF, Yis H, (Ci-Csy alkyl or CN, L s R ,RoisH,
and R2 15 pyridinyl substituted with one to three R,

[66163] In another embodiment, Xy is H, X is Hor F, and Y 1s H. In another embodiment,

Ry

Ry e

N

XiisH XisHorF,YisH. andLis R R Inanother embodiment. Xiis H, Xis H
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Rz

Ry N:}z:;

or F,and Y is H. In another embodiment, Xs s H, XisHor F, Y isH Lis R R and
Rois H. In another embodiment, Xiis H, X is Hor F, and Y 15 H. In another emnbodiment, X1

Ry

%

isH, XisHorF,YisH Lis R R RyisH, and Rz is phenyl or pyridinv] optionally

substituted with one to thres R,

[60164] In another embodiment, X isH, XisHorF, YisH Lis R R RoisH,
and Rz is phenyl optionally substituted with one to three R7. In another embodiment, X 1s H,
Ry ~
Ry oy
)

XisHorF.YisH Lis R R RyisH, and R is pyridiny] optionally substituted with

one to three R,

[66165]  In another embodiment, Xy is H, XisHorF, YisH Lis R R RyisH

and Rz 1s phenyl substituted with one to three Ry, In another embodiment, XiisH, XisHor F,

YisH Lis . Rois H, and Ro 1s pyridiny! substituied with one to three Ry,

(52
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i66166] Inanother embodiment, X;is H, Xis H, and Y 1s H, {C1-Cs) alkyl or ON. In another
Ra2

N

embodiment, X1is H, Xis HL Y is H, (Ci-Cay alkylor CNand L s B R In another
Rz

Ry~ N‘}é’
\

embodiment, Xiis H. Xis H, YisH, (Ci-Cayalkvlor CN, Lis R Re apndRrisH In

another embodiment, X315 H, Xis H, Y is H, ({1-C3) alkyl or CN, L is

H, and Rz 1s phenyl or pvridinyi optionally substitited with one to three Ro.

66167} In another embodiment, X1 is H, X 18 H, ¥ s H, (C1-Cs) alkyl or N, L s

Rz
N
Ri'  Re  Ryis H and Ro is phenyl optionally substituted with one to three Ry, Tn another
R,
N

i

embodiment, XiisH, XisH, Yis H, (Ci-Csyalkvlior N, Lis R R RoisH and Rs

is pyridiny! optionally substituted with one to three Ry,

[60168] In another embodiment, X1 s H, X s H, ¥ 1s H, (€i-C3) atkyl or CN, L 1

, Reris H, and Rz 1s phenyl substituted with one to three R7. In another
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embodiment, XpisH, XisH, Yis H, (Ci-Cayalkylor CN. Lis R R RoisH and Re

ts pyridiny] substituted with one to three Ry

[68169]  In another embodiment, Xi1s H, X is H, and Y 1s H. In another embodiment, X 15

H XisH YisH andLis ® R Inanother embodiment, Xy is H, X isH, YisH L

,and R 1s H In ancther embodiment, X3 is H, X is H, ¥ is H, L is

Ri" R, Rz is H, and R2 is phenyl or pyridinyl optionally substituted with one to three

Ry N%
|

661701 Inanother embodiment, 3G s H, XisH. YisH Lis Ry B and Ry is H In

another embodiment, Xy s H, XisH. YisH, Lis R R Ry 1s H, and Ry 15 phenyl

optionally substituted with one o three Ry, In another embodiment, Xy is H, XisH, YisH, L
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s ROR and Ry is H. In another embodiment, Xy is H, X is H, ¥ is H, L is

R Ry Rz is H, and Rz is pyridinyt optionally substituted with one to three R7.

[

Ry 4

N

[B6171]  Inanother embodiment, Xo s H, Xis H, YisH, Lig R R andRoisH . In

Ra
RZ' . F\‘J%

another embodiment, X s H. XisH, YisH Lis R B Rois H, and Rz 15 phenyl
substituted with one to three Ry In another embodiment, X1 is H, X is H, Y is H, L 1s

7 &
;11, Ry N‘;‘L"’L

1

R Ry and Rz is H. In another embodiment, Xiis H, XisH. YisH, Lis R° R

Rzis H, and R is pynidiny] substituted with one to three R7.

[66172] o another embodiment, Xy s H, X 1s F, and Y is H, {(Ci-Cs) alkvl or ON. In another
Rp

Ry 4

N

embodiment, Xy is H. X is F. Y is H, (C-CsyalkvliorCN,and Lis R+ R Inanother
Rz

b V4
N

‘\

F‘!z'

e

embodiment, XaisH, X isF, Yis H, (Ci-Csyalkylor CN, Lis R Re and Ryris H.
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66173} In another embodiment, X; is H, X s F, Y is H, (C1-Cs) alkyl or CN, L is

Ry, In another embodiment, Xais H, X is F, Yis H, (Ci-Csyalkyl or CN, L is ™7 R
Ry is H, and Ro is phenyl optionally substituted with one to three Ry, In another embodiment,

Rz

Rz' S

e
*
AN

XiisH. X isF,Yis H (Ci-Cayalkvior CN, Lis R R Ryis H, and R is pyridinyl

optionally substituted with one 1o three Ro.

166174} In another embodiment, X; is H, X 15 F, Y 1s H, {(C1-Cs) alkyl or CN, L 13

. Rois H, and Rz is phenyl substituted with one to three Rs In another
Rz

Ry A
\

embodiment, Xpis H, XisF, Y is H (Ci-Csyatkvior CN, Lis R Re RyisH and Re

ts pyridiny] substituted with one to three Ry

[B8175]  In another embodiment, X 1s H, X is F, and Y is H. In another embodiment, X is

R,

“o
e
~N

HXiF YisH,andLis R R Inanother embodiment, X5 is H, XisF, Yis H,
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,and Bo is H. In another embodiment, XoisH, XisF, YisH  and L is

[60176] In ancther embodiment, XiisH, XisF, YisH., andLis R R RoisH,
and Rz is phenvi optionally substituied with one to three R7. In another embodiment, Xy is H,

Rz

R A
2 N/‘?ﬂ

XisF YisH,andLis ™ Re RoisH, and Rz is pyridinyl optionally substituted with
Rz

Ry 4

one o three R7. In another emmbodiment, XiisH, XisF, YisH.andLis R R .Rois

H, and Rz is phenyl substituted with one to three Ry, In another embodiment, X3is H, X is F,

YisH, Lis R R RoisH, and Rz is pyridiny] substituted with one to three R,

66177} In another embodiment, Xy is H, X is Hor F, Y is H, and L 1s -O{CR3R4)-phenvi
optionally substituted with one or more Re. In another embodiment, X11s H, Xis Hor F, and
Y is H. In another embodiment, X1 1is H, Xis Hor F, Y is H, and L is -O(CRsR4)-pyridinyl

optionally substituted with one or more Rs. In another embodiment, Xiis 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)-phenyl or -
O(CRsRy}-pyridiny! wherein the phenvl and pyridinyl are optionally substituted with one or

more Rs.

[66178] In another embodiment, Xy s H, X is H. Y is H, and L is ~-O{CR;3R4}-phenyl
optionally substituted with one or more Rs. In another embodiment, Xpis H, X is H, and Y 1s
H. In another embodiment, X1 1s H, X 1s H, Y 1s H, and L is -O{CRaR4}-pyridiny! optionally
substituied with one or more Re. In another embodiment, X1 is H, X is H, and Y is H. in another
embodiment, X1 i1s H, X 1s H, Y 15 H, and L is -QG{CRsR«}-phenyl or -O{CRaR4}-pyridinyl

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

(661791 In another embodiment, X: 1s H, X 15 F, ¥ 1 H, and L 1s ~-3{CR3R4)-phenyl
optionally substitited with one or more Re. In another embodiment, X;is H, X is F, Y is H,
and L is -O(CRsR4)-pyridinyl optionally substituted with one or more Re. In anocther
embodiment, X11s H, X 153 F, and Y 15 H. In another embodiment, Xiis H, X 13 F, Y s H, and
L 15 ~O{CR3R4)~phenyl or ~O{CRsR4}-pyridiny! wherein the phenvl and pvridiny] are optionally

substituied with one or more Re.

66180} Inanother embodiment, XpisH, XisHor F, Y is H, and L is -NRs- (CR3R4)-phenvi
optionally substituted with one or more Re. In another embodiment, X1 1s H, XisHor F, and
Y is H. In another embodiment, X1is H, XisHor F, Yis H, and L 15 -NRs-{CR3R4)}-pyridinyl
optionally substituted with one or more Rs. In another embodiment, Xjis H, X is Hor F, and
Y is H. In another embodiment, X1 is H, Xis Hor F, Yis H, and L is -NRs-(CRsR4)-phenyi or
-O{(CR3Ra)-pyridiny] wherein the phenyl and pyridinyl are optionally substituied with one or

more Res.

(66181} In another embodiment, X 1s H, X is H, Y 13 H, and L is -NRs- (CR3R4)-pheny!
optionally substituted with one or more Re. In another embodiment, Xy is H, Xis H, ¥ is H,
and L 15 -NRs~(CRsRy}-pyvridiny! optionally substituted with one or more Re. In another
embodiment, X3 is H, Xis H, and Y is H. In another embodiment, X5 isH, X isH, Yis H, and
L 15 -NRs-(CRsR4)-phenvi or -O{CR:R4)-pyridinyl wherein the phenyl and pyridinyl are
oplionally substituied with one or more Re.

[60182] In another embodiment, X1 1s H. X is F, Y 1s H, and L is -NRs- {CRsRa)-pheny!
optionally substituted with one or more Re. In another embodiment, X is H, X isF, and Y is
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, X1is H, X1 F, and Y 1s H. In another

4]
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embodiment, X1 is H, X is F, Y ts H, and L 13 -NRs-{(CR:Ra}-phenvl or -G{CRsR«}-pyridinyl

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

1661831 In another embodiment, X1 is H, X 1s F, and Y s (C1-Cs) alkyl. In another
embodiment, Xi1s H, X is F, and Y is CN. In another embodiment, Xy is H, X isH, and Y 1s
(C1-Cs) alkvi In another embodiment, X1 is H, X is H, and Y is CN. In another embodiment,
XiisH, XisHorF. and Y 15 (C1-Cs) alkyl In another embodiment, Xiis H, XisHor F, and
Y 1s CN.

[6G184] Non-limiting illustrative compounds of the application include:

Cmp Structure
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{66185} In another embodiment of the application, the compounds of Formula (IV) are
enantiomers.  In some embodiments the compounds are the (S)-enantiomer. In other
embodiments the compounds are the (R)-enantiomer. In vet other embodiments, the

compounds of Formula (IV) may be {(+) or {-) enantiomers.

{66186} It should be understood that all isomeric forms are included within the present
apphication, including mistures thereof. If the compound contaims a double bond, the
substituent may be n the E or 7 configuration.  If the compound contains a disubstituted
cycloalkyl, the cycloatkyl substituent may have a cis- or trans configuration. All tautomeric

forms are also intended to be included.

(661871 Compounds of the application, and pharmaceutically acceptable salts, hydraies,
solvates, stereoisomers and prodrugs thereof may exist in thewr tautomeric form (for example,
as an anude or imino ether). All such tautomeric forms are contemplated herein as part of the

present application.

[B0188] The compounds of the application may contain asymmetric or chiral centers, and,
therefore, exist in different sterecisomeric forms. It is intended that all sterecisomeric forms
of the compounds of the application as well as nuxtures thereof, inchuding racemic mixtures,
form part of the present application. In addition, the present application emabraces all geometric
and positional 1somers. 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 to the general structure of the compound. The compounds may be in a racemic or
enantiomerically pure form, or any other form in terms of stereochemistry. The assay results
may reflect the data collected for the racemic form, the enantiomerically pure form, or any

other form in terms of stereochemistry.

[B0189] Diastercomeric mixtures 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 crystallization. Enantiomers can be
separated by converting the enantiomeric mixture inio a diastereomeric mixiure by reaction
with an appropriate optically active corapound (e g., chiral auxiliary such as a chiral alcohol or
Mosher's acid chloride), 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 biaryls) and are considered as part of

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

(66196} It is also possible that the compounds of the application may exist in different
tautomeric forms, and ali such forms are embraced within the scope of the application. Also,
for example, all keto-enol and imine-enamine forms of the compounds are included in the

application.

[661931] Al stereoisomers (for example, geometric isomers, optical isomers and the like) of
the present compounds {including those of the salts, 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 asynumnetric 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-pyridvl). (For exarople, if a compound of
Formula (1Y} incorporates a double bond or a fused ring, both the cis- and irans-forms, as well
as mixtures, are embraced within the scope of the application. Also, for example, all keto-enol
and imime-enamine forms of the compounds are included in the application) Individual
stereoisomers of the compounds of the application may, for example, be substantially free of
other isomers, or may be adnmixed, for example, as racemates or with all other, or other selected,
sterecisomers. The chiral centers of the present application can have the 8 or R configuration
as defined by the IWPAC 1974 Recommendations. The use of the terms “salt”, “solvate”,

3% 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, positional iSomers, racemates or

prodrugs of the inventive compounds.

1661921  The compounds of Formula (I1V) 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.

[B0193] 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 mhibitors of a
Trk kinase. In another embodiment, the compounds of the present application are inhibitors of

more than one Trk kinase.

[66194] The application is directed to compounds as described herein and pharmaceutically
acceptable salls, hvdrates, solvates, prodrugs, stereoisomers, or tautomers thereof, and
pharmaceutical compositions comprising one or more compounds as described hersin, or
pharmaceutically acceptable salts, hydrates, solvates, prodrugs, stereocisomers, or tautomers

thereof.
Method for Preparation of Compounds

166195} 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.

[60196] The cormpounds of Formula (IV} may be prepared by methods known in the art of
organic synthesis as set forth in part by the following synthetic schemes. In the schemes
described below, it is well understood that protecting groups for sensitive o1 reactive groups
are ermploved where necessary in accordance with general principles or chenustry. Protecting
groups are manipulated according to standard methods of organic synthesis {T. W. Greene
and P. G M. Wuts, "Protective Groups in Organic Synthesis”, Third edition, Wiley, New
York 1999). These groups are removed at a convenient 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 Formmila (IV}.

[33197]  Those skilled in the art will recognize if a stereocenter exists in the compounds of
Formula (V). Accordingly, the present application includes both possible stereoisomers
{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. Resohution of the final product, an iniermediate, or a
starting material may be affected by any suitable method known in the art. See, for example,
"Stereochemistry of Organic Compounds” by E. L. Eliel, §. H. Wilen, and L. N. Mander

(Wiley-Intlerscience, 1994).

[60198] The compounds described herein may be made from commercially available

starting materials or synthesized using known organic, norganic, and/or enzymatic processeas.

66199} 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 application can be synthesized using the methods described below, together with
svathetic 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 fimited o those
methods described below. Compounds of the present application can be synthesized by
tollowing the steps outlined in General Scherve 1. Starting materials are either commercially

avatlable or made bv known procedures in the reported fiterature or as illustrated.

Abbreviations used in the following schemes and elsewhere herein are:

DCM dichloromethane

DIPEA N, N-diisopropylethylamine

DMF N, N-dimethyvHormarmide

DMSO dimethyisulfoxide

DMPAO (2.6-Dimethyvlanilinoj{oxoacetic Acid
ESI electrospray ionization

EtDAc ethyi acetate

EtOH ethanol

h hours

HCH hydrogen chlonde

HPLC high performance liquid chromatography
iPA tso-propyl aleohol

LCMS liquid chromatography-mass spectrometry
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MeCN acetonitrile

MeQOH methanol

NBS N-bromosuccimnide
MNMP N-methyl-2-pyrrolidone
min nminutes

ME mass spectrometry
Re retention factor

Rt retention fime

THF tetrahydrofuran

TFA trifluoroacetic acid
LG leaving group

PG protecting group

General Scheme 1

062007 wherein X, X1, L, Y, Q. Ri, Ry, Ro, Ro, Ra Ry, Rs, Re, R7, Re, Ro, RY_RY_ R%2 RA
Rb RS RY R® RE RY R R n, and p are defined as in Formula (IV).

N
(V4
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{66201} The general way of preparing compounds of Formula (IV) wherein L 15 a
pyrrolidine is outlined in General Scheme 1. Amination of 1a with L-H using a base, e.g.,
N, N-ditsopropylethylamune (DIPEA) or sodium hydride (NaH), in a solvent, e.g., acetonitrile
{(MeCN), dioxane, at elevated temperature vields 1b. Nucleophilic addition of 1¢ to 1h in the
presence of metal catalyst {e.g., copper 1odide (Cul}), iripotassium phosphate, and (2,6~
Dimethylanilino}oxo)acetic Acid (DMPAO), n a solvent, i.e., dimethyisulfoxide (DMSO), at

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

[66262] A mixture of enantiomers, diastereomers, cis/trans isomers resulting from the
process described above can be separated into their single components by chiral salt technique,
chromatography using normal phase, reverse phase or chiral coluron, depending on the nature

of the separation.

[33203] [ should be understood that in the description and formula shown above, the various
groups A, L, Q, X, X1, ¥ Ri, R, Rz, Rz, Ra-Rs, Re, Ro, n, 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 ilfustrate the

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

[66284]  Ancther aspect of the application relates to a method of ireating or preventing a
disease or disorder associated with modulation of a Trk kinase. The method comprises
administering to 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 acceptable salt, hydrate, solvate, prodrug, sterecisomer, or tautomer

thereof

{66285} In another aspect, the application relates to a method of treating or preventing a
disease or disorder associated with modulation of one or more Trk kinases. The method
comprises administering {o 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 Formulda (IV), or a pharmaceutically acceptable salt, hydrate, solvaie, prodrug,

atereotsomer, or tautomer thereof

[30206]  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 admunistering {0 a patient in need thereof an effective
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amount of a compound of Formmuda (IV), or a pharmaceutically accepiable salt, hvdrate, solvate,
prodrug, stereoisomer, or tautomer thereof. In one embodiment, the disease or disorder 13

cancer.

[66207]  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 1 need thereof an
effective amount of a compound of Formula (IV), or a pharmaceuticaliy acceptable salt,

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

[60208] Ancther aspect of the application relates to a method of inhibiting a Trk kinase. The
method mvolves 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.

302091 In another aspect, the application relates to a method of inhibiting one or more Trk
kinases. The method involves adnunistering 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.

662181  Another aspect of the present application relates to a compound of Formula (IV), or
a pharmaceutically acceptable 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.

{33213} In another aspect, the present application refates to a compound of Formula (IV}), or
a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sierecisomer, or tautomer
thereof, for use in a method of treating or preventing a disease associated with inhibiting one

or more Trk kinases.

[66212]  Another aspect of the present applicalion relates o 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 or preventing a disease

associated with inhibiting a Trk kinase.

[33213] Another aspect of the present application relates {o the use of a compound of
Formoula (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, sterecisomer,
or tautomer thereof, in the manufacture of a medicament for ireating or preventing a disease

associated with inhibiling 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 Formmula {(IV).

[30215] The present application also relates to the use of an mhibitor of one or more Trk
kinases for the preparation of a medicament used in the treatment, prevention, inhibition or
elinination of a disease or condifion mediated by one or more Trk kinases, wherein the

medicament comprises a compound of Formula (V)

{66216} In another aspect, the present application relates to a method for the manufacture of
a medicarment for trealing, preventing, inhibiting, or eliminating a disease or condition

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

66217  In another aspect, the present application relates to a method for the manufacture of
a medicament for treating, preventing, inhibiting, or eliminaling a disease or condition
mediated by one or more Trk kinases, wherein the medicament comprises a compound of

Formula (1V).

66218} Another aspect of the application relates to a method of treating or preventing a
disease or disorder associated with modulation of a Trk kinase fusion. The method comprises
administering to a patient 1o need of a treatment for diseases or disorders associated with
moduiation of a Trk kinase fusion an effective amount the compositions and compounds of
Formula {1V}, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereocisomer,

or tautomer thereof

002191  In another aspect, the application relates to a method of treating or preventing a
disease or disorder associated with modulation of one or more Trk kinase fusions. The method
comprises adrministering {0 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 salt, hydrate, solvate, prodrug,
stereoisomer, or tautomer thereof

[60226]  Another aspect of the present application relates to a method of treafing, preventing,
inhibtting or eliminating a disease or disorder 1 a patient associated with the whibition of a
Trk kinase fusion, the method comprising admuanistering to a patient in need thereof an effective

amount of a compound of Formula (1V), or a pharmaceutically acceptable sait, hydrate, solvate,
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prodrug, sterecisomer, or tautomer thereof. In one embodiment, the disease or disorder is

cancer.

166221]  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 fo a patient in need thereof
an effective amount of a compound of Formula (IV), or a pharmaceutically acceptable salt,

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

60222} Ancther aspect of the application relates to a method of mmhibiting a Trk kinase
fusion. The method involves administering to a patient in need thereof an effective amount of
a compound of Formulda (IV), or a pharmaceutically acceptable salt, hydrate, solvate, prodrug,

stereoisomer, or tautomer thereof

{66223} 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, sterecisomer, or tautomer thereof

[66224]  Another aspect of the present application relates to a compound of Formula (IV), or
a pharmaceutically acceptable salt, hydrate, solvaie, prodrug, stereoisomer, or fmdomer
thereof, for use in a method of treating or preventing a disease associated with inhibiting a Trk

kinase fusion.

{66225  In another aspect, the present application relates to a compound of Formula (IV}, or
a pharmaceuiically acceptable salt, hydrate, solvate, prodrug, siereoisomer, or tautomer
thereof, for use in a method of treating or preventing a disease associated with inhibiting one

or more Trk kinase fusions.

66226} Another aspect of the present application relates to the use of a compound of
Formula (IV}, or a pharmaceutically acceptable salt, hvdrate, solvaie, prodrug, sterecisomer,
or tautomer 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 {1V}, or a pharmaceutically acceptable salt, hydrate, solvate, prodrug, stereocisomer,
or tautomer thereof, i the manufacture of a medicament for treating or preventing a disease

associated with inhibiting one or more Trk kinase fusions.
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[606228] 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 treatroent, prevention, inhibition or elimination
of a disease or condition mediated by a Trk kinase fusion, wherein the medicament comprises

a compound of Formula (IV}.

[33229] 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 1 the treatment, prevention, inhibition
or elimination of a disease or condition mediated by one or more Trk kinase fusions, wherein

the medicament comprises a compound of Formula (JV).

[66238] In another aspect, the present application relates to a method for the manufacture of
a medicarment for trealing, preventing, inhibiting, or eliminating a disease or condition
mediated by a Trk kinase fusion, wherein the medicament comprises a compound of Formula
(v

[3323%] In another aspect, the present application relates to a method for the manufacture of
a medicament for treating, preventing, inlubiting, or eliminating a disease or condition
mediated by one or more Trk kinase fusions, wherein the medicament comprises a compound

of Formula (IV).

(662321  Insome embodiments of the methods above, the disease or disorder 1s selected from
wtlarmomatory diseases, infections, autoimmune disorders, stroke, ischenya, 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 resienosis, psoriasis,
atherosclerosis, theumatoid arthritis, osteoarthritis, heart fatlure, chronic pain, neuropathic

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

(66233} In some embodiments, the cancer is selected from lung adenocarcinoma,
intrabepatic cholangicarcinoma, colon, papillary thyroid cancer, pediatric ghoma, sarcoma,
glhioblastoma, spitzoid neoplasms, astrocytoma, head and neck squamous cell carcinoma, low
grade glioma, high grade glioma, acute myveloid leukemia, congenital mesoblastic nephroma,
mammary analogue secretory carcinoma, thyroid cancer, Ewing sarcoma, adenoid cystic

carcinoma, and cylindromas.

[60234] In other embodiments, the present application relates to 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 mhibitor of
one or more Trk kinases for the preparation of a medicament used in treatment, prevention,

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

60236 In another embodiment, the present application relates to a compound of Fornmila
{(}V) or a pharmaceuiical composition comprising a compound of the present application and a

pharmaceutically acceptable carrier used for the treatment of cancers.

002371 In some embodiments of the methods described herein, the cancer 15 selected from
adrenocortical carcinoma, A anal cancer, cerebeliar astrocytoma, extrahepatic bile duct cancer,
bladder cancer, osieosarcoma/malignant fibrous histiocytoma, brain stem glioma,
ependymora, visual pathway and hypothalanmie gliomas, breast cancer, bronchial
adenomas/carcinoids, carcinoid tumors, gastrointestinal carcinoid tumors, carcinoma,
adrenocortical, islet cell carcinoma, primary central nervous system lymphoma, cerebellar
astrocvtoma, cervical cancer, chronic lymphocytic leukenua, chronic myelogenous leukenia,
clear cell sarcoma of tendon sheaths, colon cancer, colorectal cancer, cutaneous t-cell
lvmphoma, endometrial cancer, ependymoma, esophageal cancer, Ewing'’s sarcoma/family of
tumors, extracranial germ cell tumors, extragonadal germ cell tumors, extrahepatic bile duct
cancer, eve cancers, including intraocular 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, hypopharvngeal cancer,
hypothalamic and visual pathway glioma, intraccular melanoma, Kaposi's sarcoma, laryngeal
cancer, acute lvmphoblastic leukenua, acute mwveloid leukenua, liver cancer, non-small cell
tung cancer, small cell lung cancer, non-Hodgkin's lymphoma, Waldenstrom's
macroglobulinemia, malignant mesothelioma, malignant thvmoma, medulicblastoma,
melanoma, mtraocular melanoma, merkel cell carcinoma, metastatic squarmous neck cancer
with occult primary, multiple endocrine neoplasia syndrome, roultiple myeloma/plasma cell
neoplasm, mycosis fungoides, mvelodysplastic syndrome, chronic myelogenous leukemia,
myeloid leukenma, multiple myeloma, myeloproliferative disorders, nasal cavity and paranasal
sinus cancer, nasopharyngeal cancer, neuroblastoma, glioblastorna, oral cancer, oral cavity and
lip cancer, oropharyngeal cancer, osteosarcoma/malignant fibrous histiocytoma of bone,
ovarian cancer, ovarian low malignant potential fumor, pancreatic cancer, paranasal sinus and
nasal cavily cancer, parathyvroid cancer, penile cancer, pheochromocyioma, ptiuttary tumor,
pleuropulmonary  blastoma, prostate cancer, rectal cancer, renal cell (kidney) cancer,

transitional cell cancer {¢.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 intestine cancer, stomach (gastric} cancer, supratentorial
primitive neuroectodennal and pineal tumors, cutaneous t-celllymphoma, testicular cancer,
malignant thymoma, thyroid cancer, gestational trophoblastic tumor, wethral cancer, uterine
sarcoma, vaginal cancer, vulvar cancer, and Wilms' tumor. In other embodiments, the cancer
is a non-small cell lung cancer. In other embodiments of the methods described heremn, the
cancer is a dedifferentiated ID-driven cancer. In vet other embodmenis, the cancer is a
hematologic cancer. In other embodments, the cancer is a cancer that 15 sensitive to Trk kinase
mhibiton,

1066238] In some embodiments of the methods described herein, the cancer is selected from
prostate  cancer, pancreatic cancer, breast cancer, colorectal cancer, lung cancer,
neuroblastoma, glioblastoma, medulloblastoma, adenocarcinomas, Ewing sarcoma, and

{eukemias.

[302391 In any of the embodiments of the application, the cancer can be any cancer 1o 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, (NS carcinoma, ovanan carcinoma, endometnal carcinoma, prostate
carcinoma, renal carcinoma, anaplastic large-cell lymphoma, leukenua, multiple mveloma,

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 mvolving genes that
encode Trk kinases. Exemplary gene fusions include, but are not imited to, TPM3-NTRK ],
FITVE-NTRK3, MPRIP-NTRK{, CD74-NTRKI, RABGAFPIL-NTRK!, TPR-NTRKI, THG-
NIRK!, PPL-NTRKI, CHIOP-NTRKI, ARHGEF2-NTRKI, NFASC-NTRKI BCAN-
NTRKI, LMNA-NTRK], TP33-NTRKI, QOKINTREZ NACCZ-NTRK2, VCL-NTRK2,
AGBILA-NTRK2, TRIM24-NTRK2, PAN3I-NTRK2, AFAPI-NIRK2, SOSTMI-NTRK?Z,
BIBI-NTRK3, LYN -NTRK3, and RBEPMS NTRK3.

(66241} In other embodiments, the cancer is selected from liposarcoma, neurchlastoma,

glioblastoma, bladder cancer, adrenocortical cancer, multiple myeloma, colorectal cancer, non-
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small cell lung cancer, gastric cancer, rectal cancer, thyvroid cancer, Hodghin fymphoma and

diffuse large B-cell lymphoma.

1662421  Anocther aspect of the application is directed 1o pharmaceutical compositions
comprising a compound of Formula (IV}, or a pharmaceuticallv acceptable salt, hydrate,
solvate, prodrug, sterecisomer, or tautomer thereof, and a pharmaceutically acceptable carrier.

The pharmaceutical acceptable carrier may {urther mclude an excipient, diluent, or surfactant.

002431  In one embodiment, methods of treating a disease or disorder associated with
modulation of one or more Trk kinases including, inflammatory diseases, infections,
autoirmimune 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, theumatoid arthritis, ostecarthritis, heart
failure, chromic pain, neuwropathic pan, dry eve, closed angle glavcoma, and wide angle
glaucoma, comprise administering to a patient suffering from at least one of said diseases or

disorder a compound of Formula (IV).

[66244] One therapeutic use of the compounds or compositions of the present application
which inhibit one or more Trk Kinases is to provide treatment fo patients or subjects suffering
from mflammatory diseases, infections, autoimmune disorders, stroke, ischemia, cardiac
disorder, neurclogical  disorders, fibrogenic  disorders, proliferative  disorders,
hyperproliferative disorders, non-cancer hyper- proliferative disorders, tumors, leukemias,
neoplasms, cancers, carcinomas, metabolic diseases, malignant disease, vascular restenosis,
psorasis, athervosclerosis, rheumatoid arthritis, ostecarthritis, heart failure, chronic pain,

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

[66245] The disclosed compounds of the applicaiion can be administered in effective

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

[60246] Compounds of the application can be adnunistered in therapeutically effective
amounts 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, immunomodulatory or anti-mflammatory
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 emploved, on the condition being treated
and so forth.

106247] Combination therapy includes the adnunistration of the subject corapounds in
further combination with other biologically active ingredients (such as, but not limited {0, a
second and different antineoplastic agent or a second agent that targets a Trk kinase-
independent mechanism of DNA repair) and non-drug therapies (such as, but not limited to,
surgery 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 simultanecusly (as a single preparation or separate
preparation) or sequentially o the other drug therapy or treatment modality. In general, a
combination therapy envisions administration of two or more drugs during a single cvcle or
course of therapy.

[6G248] Adnunistration of the disclosed compounds can be accomplished via any mode of
administration for therapeutic agents. These modes inclhude sysiemic or local administration
such as oral, nasal, parenteral, transdermal, subcutanecus, vaginal, buccal, rectal or lopical

administration modes.

66249  Depending on the intended mode of administration, the disclosed compositions can
be in solid, semi-solid or liquid dosage form, such as, for example, injectables, tablets,
suppositorigs, pills, time-release capsules, elixirs, tinctures, emulsions, syrups, powders,
liguids, suspensiouns, or the like, sometimes n 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.

(0602501  lustrative pharmaceutical compositions are tablets and gelatin  capsules
comprising a Compound of the Application and a pharmaceutically acceptable carrier, such as
a) a diluent, e.g, purified water, triglyceride oils, such as hyvdrogenated or partially
hydrogenated vegetable oil, or mixtures thereof, corn oil, olive o1l, sunflower oil, satflower oil,
fish otls, such as EPA or DHA. or their esters or triglycerides or mixtures thereof, omega-3
fatty acids or derivatives thereof, lactose, dextrose, sucrose, manmitol, sorbitol, cellulose,
sodium, saccharin, ghicose and/or glycine; b) a lubricant, e g, silica, talcum, stearic acid, s
magnesium or calcium salt, sodium oleate, sodium stearate, magnesium stearate, sodium

benroate, sodium acetate, sodium chlonde and/or polyethviene glycol; for tablets also; ¢} a
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binder, e.g., magnesium aluminum silicate, starch paste, gelalin, tragacanth, methylceliulose,
sodium carboxymethylcellulose, magnesium carbonate, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and svothetic gums 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 its sodium salt, or effervescent
mivtures; e) absorbent, colorant, flavorant and sweetener; ) an eroulsifier or dispersing agent,
such as Tween 80, Labrasol, HPMC, DOSS, caproyi 909, labrafac, labrafil, peceol, transcutol,
capmul MCM, capmui 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 cyclodextrin,

hydroxypropyvl-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, glvcerol, ethanol, and the like, to therebyv form an injectable isotonic solution or
suspension. Proteins such as albumin, chylomicron particles, or serum profeins can be used to

solubilize the disclosed compounds.

(002521 The disclosed compounds can be also formulated as a suppository that can be
prepared from fatty emulsions or suspensions; using polvalkyviene glycols such as propylene

glvcol, as the carrier.

{33253} Parental injectable administration is generally used for subcutaneous, intramuscular
or infravenous injections and infusions. Injectables can be prepared in conventional forms,
either as hquid solutions or suspensions or solid forms suitable for dissolving in hquid prior to

injection.

[66254] Another aspect of the application is directed 1o pharmaceutical compositions
comprising a compound of Formulda (1V) and a pharmaceutically acceptable carrier. The

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

[60255] The dosage regimen utilizing the disclosed compound is selected in accordance with
a variety of factors inchuding iype, species, age, weight, sex and medical condition of the
patient; the severity of the condition {0 be treated: the route of administration; the renal or
hepatic function of the patient; and the particular disclosed compound emploved. A physician
or veterinanan of ordinary skill in the art can readily determine and prescribe the effective

amount of the drog required to prevent, counter or arrest the progress of the condition.

7
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662586} Effective dosage amounts of the disclosed compounds, when used for the indicated
effects, range from about 0.5 mg to about 5000 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 vange of from one amount to ancther amount in the list of doses. In one embodiment,

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

166257} 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 o the
specific procedures herein described. 1t is to be understood that the examples are provided to
illustrate certain embodiments and that no limitation to the scope of the disclosure s intended
thereby. It s 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

[66258] 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 ppro (3} and
coupling constants, J, are reported in Hertz. Tetramethyisilane (TMS) was used as an internal
standard. Mass spectra were collected using a Waters ZQ Single Quad Mass Spectrometer {ion
trap EST). Purity and low resolution mass spectral data were measured using Waters Acquity
i-class ultra-performance hqud chromatography (UPLC) system with Acquity Photo Diode
Array Detector, Acquity Evaporative Light Scattering Detector (ELSD) and Waters ZQ Mass
Spectrometer. Data was acquired using Waters MassLynx 4.1 software and purity characterized
by UV wavelength 220 nm, ELSD and ESE. Column: Acquity UPLC BEH CIE 1. 7um 2.1 X
50 mm; Flow rate 0.6 ml/oun; Solvent A (93/5/0.1 10 mM ammonium
formate/acetonitrile/formic  acid), Solvent B (95/5/0.09 acetonitrile/waier/formic acid);

gradient: 5-100% B from 0 to 2 mun, 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-difluorophenylpyrrolidin-1-y1}-3-(1H-pyrazol-1-
yhpyrazolofL.5-alpyrimidine (§-152):

Qfﬂ

i

Step 1. (R)-3-02-(2 5-diflucrophenylpyrrolidin-1-yi}-3-icdopyrazolo/ 1, 5-a [pyrimidine.

F
1 =
’%\ p- N £ ' -N
e Je) * (R /(\ N
ot N </\ NH )\8
i -
33259} To a solution of (R)}-2-(2,5-difluorophenylipyrrolidine hydrochioride (4040

mg, 18.393 mmol) and S-chioro-3-iodopyrazolof1,5-alpyrimidine (4.67 g, 16721 mmol} in
DMF {33 mL) was added DIPEA (11.7 ml, 66.88 mmol). The mixture was stirred at 90 °C {or
3 hour and then cooled to 1. The mixture was poured over 1.2 L of water and the precipitate
was collected by filtration. The filirate was also extracted with AcOEt and concentrated and
the maierials 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-difluorophenyl)pyrrolidin-1-yi)-3-(1 H-pyrazol-i-vi)pyrazolof i, 5~

o £

a/pyrimidine:

Ty —

N\N
W
66260} A solution of trans-N, N'-dimethylevclohexane-1,2-diamine (7.0 mg, 0.049

mmol) in DMF (degassed, 1.2 mL) was added to (R)-5-(2-(2.5-difluorophenyDipyvirolidin-1-
vh-3-1odopyrazolof1.5-ajpyrimidine (104 mg, 0.244 mmol), 1H-pvrazole (33 mg, 0485
mmol), copper iodide (9.3 mg, 0.049 mmol} and potassivm carbonate (67 mg, ¢.485 mmol).
The mixture was degassed with N2 (10 min) then stirred at 120°C for 16 h, Additional portions

of in pvrazole (33 mg, 2 eq), copperiodide (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 stirred at 120°C for 16 h, Water was added. The
mixture was extracted with EtOAc (3x). Combined organic layers were washed with water (1x)
end with bring (1x}, dried over MgS80O4, filtered and concentrated under reduced pressure. The
product was purified by normal chromatography using 30-100% EtOAc i hexanes and then
by reverse chromatography using 30-80% MeCN in AmFor 10 mM buffer to afford title
compound as a pale vellow solid (37 mg, 41%). 1H NMR (400 MHz, DMSQO) 6 8.77 — 8.41
and 7.80 - 751 {m, 3H), 8.17 (s, 1H}, 7.37 - 6.87 {m, 3H}, 6.69 - 6.44 {m, 1H)}, 6.33 (s} and
6315960 (IH), 546 -529(m, 1H)YL, 401 (dt, J=11.4, 58 He, 1H), 382 -362 (m, 1H),
2.56 - 2.38 (m. 1H). 2.16 — L.81 (m, 3H); MS (mv/z): 367.2 [M+1]+. >99%

Example 2: (R}-5-(2-3.6-difluorepyridin-2-yipyrrolidin-1-yi}-3-{4-methyl- 1 H-pyrazsl-

-yDpyrazole]i,5-a]pyrimidine (J-154):

9
/\l\?N f\N"N\
w L0
N7
G
Y

Step [ 4-chloro-1-(3,6-difluoropyridin-2-yl)buian-1-one:

O
@] i
Fo-N Fo_ N, Ci
S
E > . \g}a)‘k\/\\/{:a — W
F Ohie F

[60261] A suspension of diazabicyclo][2.2 Zjoctane (975 mg, 8.7 mmol} in dry

F

F
N
/
g

TBME (11 mL} was cooled to ~78 °C. n-Buli (3.5 mi, 2.5 M in hexane, 8.7 mmol} was added
dropwise 1o the suspension. The mixture was stirred for approximately 30 mun at -78 °C and
then treated dropwise with 2,3-diflucropyridine (10600 mg, 8.7 nwnol) in dry TBME (0.5 mL).
After T h, 4-chloro-N-methoxy-N-methylbutananude {1439 mg, 8.7 munol) in dry TBME (0.9
mLl} was added dropwise to the mixtare at —78 °C. The solution was stirred for 1 h, and the
reaction was guenched with saturated agueous NH4ACH (10 mL}. The mixture was diluted with
EtOAc (20 mL) and allowed to warm fo room temperature overnight. The aqueous phase was
extracted further with EtOAc (3x 20 mL}, and the combined organic phases were washed with

saturated agueous NaHCO3 (50 ml) and brine (80 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-chioro-1-(3, 6-difluoropyridin-2-yl)butvlidene)-2-methylpropane-2-

sulfinamide:

60262} In a 50 ml, RBF containing 4~chloro-1-(3,6-difluoropyridin-2-vhbutan-1-
one (500 mg, 2.3 mmol} under nitrogen at room temperature was added THF (5.6 mL) foliowed
by (5)-2-methyvipropane-2-sulfinamide (414 mg, 3.4 mmol} and titanium ethoxide (¢.72 mL,
3.4 mmol). Mixtore stitred in a 70 °C ol bath for 20h and the reaction was done by TLC. The
flask was cooled with tcy-water bath and saturated aqueous NH4C! added (~50 mL, white solid
formation); diluted with EtOAc, sonicated and solid was filtered off. Filtrate diluted in EtOAc,
washed with water and brine. Organic layer was dried over anh. NaZ8504, filtered and solvent
evaporated to give as vellow o1l Crude purified on 8102 using Combiflash (40g column,

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

Step 3. 2-((Rj-1-((5)-tert-butylsulfinvlpvrrolidin-2-yi)- 3, 6-diflucropyridine:

F
N -

N\ \0 ) N
= -
—  w F im 4
Nis)
30263 (8,E)-N-{4-chloro-1-(3,6-diftuoropyridin-2-v Dbutyvlidensg)-2-

methylpropane-2-sulfinarmde (365 mg, 1.1 mmol) was dissolved in THF (4.2 mL) under
nitrogen in a round bottom flagk. 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, LIHMDBS (1.3 mL, 1.3 mmolb) was then added dropwise at -78 °C, the
mixture was stirred 30 min at -78 °C and the mixture was allowed to warm at 0°C over 30 min.
After 1 hour at 0°C, the reaction was cooled back to -78 °C and saturated aqueous NH4(C! was
added. The mixture was allowed {0 warm io rt and FiOAc was added. The agueous layer was

extracted 3 times with EtQGAc. Combined organie layers were dried over anh. MgS04, filtered.
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Then, silica is added and solvent evaporated. The residue was purified using a gradient of 0 to

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

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

F F
T -
a4 P
F'ooZpy 0 FooSm
Si —% .
N NH
J {3} i
[60264] To a solution of 2Z-((R)-1-((8)-tert-butylsulfinyDpyrrolidin-2-yi}-3.6-

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

purification.

Step 5. (R)-3-bromo-5-(2-(3, 6-diflucropvridin-2-vl)pyrrolidin-i-ylpvrazolof 1, 5-

alpyrimidine:
F
=X F s
A NN g LN N
PN + IR F “{R} )\?
&, Awe — A A v
ci N’\g (ANH CN N
Br ....../ J Br
166265} A mixture of 3-bromo-3-chloropvrazolof |, 3-alpyrimidime (111 mg, 0.48

mmol}, (R)-3,6-difluoro-2-(pyrrolidin-2-vhpyridine (88 mg, 0.48 mmol) and DIPEA (340 ul,
1.91) in BMF (5 mL} was stirred at 20 °C for 3 days. The mixture was diluted with NHACH, the
aqueocus laver was extracted three times with EtOAc¢, and the organic laver was dried over
Na2804, filtered and concentrated. The residue was purified 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 oM AmForm to afford title compound as

white solid (140 mg, 77%).

Step 6. (R)-5-12-(3, 6-difluoropyridin-2-yl)pyrrolidin-1-v{j-3-(4-methyl-1 H-pyrazol-1-

vijpyrazolof 1, 5-a/pyrimidine:
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F
S

\\ )
% -~
Foo= N ; x, A

S <\ja N

\ ..
CJ Br ~ N

N

160266] A roixture of copper iodide (2.8 mg, 0.015 nunol), potassium carbonate (30
mg, 0.217 mmol} and trans-N, N'-dimethyicyclohexane-1,2-diamine (4.7 mg, $.033 mumol) in
DMF (degassed, 0.10 mL} was siirred at room temperature for 10 min. 4-Methvi-1H-pyrazole
(12 mg, 0.146 mmol) was added tollowed by a solution of (R)-3-bromo-5-(2-(3.6-
diftucropyridin-2-vhpyrrolidin-1-vDpyrazolo{ 1, 5-alpyrimidine {31 mg. 0.073 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 lavers were
washed with water (1x) and with brine (1x), dried over MgS804, filtered and concentrated 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

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

[00267) 1H NMR (400 MHz, DMSO) 8 8.68 (d. J = 7.5 Hz, 1H), 8.11 (5, 1H), 7.92
(dd. 3 =15.7, 8.6 Hz, 1H). 7.68 (s, 1H), 7.37 (s, IH), 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, 1FD), 3.79 - 3.71 (m. 1H), 2.31 - 2.19 (m,
1H), 2.12 (5, 3H), 2.17 — 2.04 (. 2H), 2.00 — 1.90 (m, 1H): MS (m/2): 382.2 [M+1 ]+, >99%

Esampie 3. (R)-4-(1-(5-2-2.5-diffuorophenylipyrrolidin-1-ylpyrazoloe]1,5-
alpyrimidin-3-yl)-1H-pyrazol-4-yi}-3,5-dimethylisoxazole {(1-187):

Step 1. (R)-3-(4-bromo-1 H-pyrazol-1-yi)-5-(2-( 2, 5-difluorophenyl}pyrroflidin- 1 -

ipyrazofol 1 5-alpyrimidine:
2 / Y
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[66268] {R)-5-(2-(2 5-difluorophenyDpyrrolidin-1-y1)-3-{1 H-pyrazol-1-

vhpyrazolof1,5-ajpyrimidine {500 mg, 1.36 mimol) was dissoived in MeCN (14 mL) to which
was added NBS (267 mg, 1.50 mmol} and the mixture was stirred at ri. 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%).

7
/

Step 2. (R)-4-{1-(5-(2-(2, 5-diflucrophenyljpyrrolidin-1-ylipyrazolo/ 1, 5-alpyrimidin-3-yi}-

1 H-pyrazol-4-yi)-3, 5-dimethylisoxazole:

F
=
\
-
e S
A S I\
S
J Ney
5
Br
160269} (R}-3-(4-bromo-iH-pyrazol-1-y13-5-(2-(2,5-difluoropheny pyrrolidin-1-

yhpyrazolol 1.5-alpyvnmidine (25 mg, 0.056 mmol), Cs2C03 (85 mg, 0.168 mmol),
Pd{dpphHiCl12.dcm (8.2 mg, 0.012 mmol) and 3,5-dimethylisoxazole-d-boronic acid (12 mg,
0.084 mmol}) were charged in a sealed tube. A solution of degassed dioxane/water {10/1, 0.6
ml.) was added and the reaction was heated at 130 °C for 1 hour. The reaction mixture was
concentrated to dryness and the product was purified by reverse phase chromatography using
0-100% MeCN in water and the by normal phase chromatography using 0-3% MeaOH in DCM.
The product was lyophilized to afford a white solid {11.7 mg, 45%). 1H NMR (500 MHz,
DMS(O)Y 5885 -863 {m, 1H), 8.62 -850 (m, 1H), 835 - & 14 {m, 1H}, 7.99 -7 .82 (m, 1H),
781~ 7.66 (m. 1H). 7.43 - 6.73 (m, 3H). 6.72 - 6.56 (m, 1H), 6.17 - 5.96 (m, 1H), 5.60 - 527
(m, 1H), 4.11 ~ 3.95 (m, 1H), 3.87 — 3.57 (m, 1H). 2.48 — 1.77 (m, 10H); MS (m/z): 462.2
M+ T+, 96%.
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Example 4. (R}-1-(8-3-(2.5-diflusrophenyDpyrrolidin-1-yhipyrazole|1,5-alpyrimidin-3-
yi-1H-pyrazole-4-carbonitrile (I-170):

F
(J
P -
FFoo= E//AN N
. '\ —

NANA\Q
g N
N\‘z.l

CN

Step 1. (R)-1-(5-(2-(2 S-difluoropheny) pyrrolidin-i-vi)pyrazolo/ 1, 5-a [pyrimidin-3-yi-1H-
pvrazole-4-carbonitrile:
F

F -
- \\
Y ~-N
# NN B s
LD — S
Cr;a N J N

N,;\i T N |
LY oN
Br
[BG6270] A mixture of {(R)-3-(4-bromo~1H-pyrazol-1-y13-5-(2-(2,5-

difluorophenyDpyrrolidin-1-yDpyrazolo{1,5-alpvrinudine (530 mg, 0. 112 nunol), zinc cyanmde
(8 mg, 0.068 mmol}, tris(dibenzylideneacetone)-dipalladium(0} (6.2 mg, 0.007 mmoly and 1.1-
bis(diphenyiphosphino}errocene (8.1 mg, 0.015 mmol} in DMF (1.2 mL, degassed} was stirred
at al 120 °C for 16h. Water was added and the mixture was extracted with EtQAc (3x).
Combined organic layers were washed with water (1x) and with brine (1x), dried over MgR04,
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 butfer to afford product as an off-while solid (22 mg, 49%)
after lyophilisation. 1H NMR (400 MHz, DMS0) 5 9.16 — 9.07 (m) and 8.77 (d, I = 7.8 Hz)
{1H), 8.65 —~ 8.54 and 8.36 — 8.19 {(m, 3H}, 7.39 - 7.05 and 6.99 - 6.86 (m, 3H). 6.68 (d. ] =
7.6 Hzy and 6.14 — 6.05 (m) (1H), 5.48 — 5.31 (m, 1H). 4.11 - 3.96 (m, 1H), 3.87 - 3.64 (m,
TH), 2.57 — 2.40 (m, TH), 2.21 — 1.81 (m, 3H); MS (n/z): 392.2 [M+ 1]+, >99%,

Example 5. (R}-1-(5-(2-(2,5-difluorophenylpyrrolidin-i-yhpyrazole| 1,5-a|pyrimidin-3-
yi}-iH-pyrazole-4-carboxamide (§-173):
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CONH,

Step [ {R)-1-(5-(2-(2 5-difluorophenyl)pyrrolidin-1-vijpyrazolof I, 5-a pyrimidin-3-y[}- 1 H-

pyrazole-4-carbosamide:

S ow e
Fen . T
Na N;*Et\comﬂz

SN

166271} 2.5 M aguecus NaOH (0.5 mb) was added to a nuxture of (R)-1-(5-(2-(2,5-
difluorophenypyirolidin-1-vDpyrazolo{ 1.5-alpyrimidin-3-yi}-1H-pyrazole-4-carbonitnile (31
mg, 0.079 mmol) in ethyvlene glveol (1.6 mL). The reaction muxture was stirred at 100 °C for
16 h. IN agueous HCI (4 rol.) was added. Precipitate was collected by filtration and washed
with water. The product was purified bv reverse chromatography using 5-60% MeCN in
AmFor 10 mM buffer to afford product as an off-white solid (1.7 mg, 5% after lyophilisation.
TH NMR {400 MHz, DMS0) 56 8.84 —8.67 (m, 1H), 8.63 — 850 and 8.31 — 3.15 {m, 2H}, 8.10
—7.92 {(m, 1H), 780 — 769 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 — 5.29 (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-difluorophenyl)pyrrolidin-I-yDpyrazels{1,5-a]pyrimidin-
3-vi)-1H-pyrazol-d-yldimethyiphosphine oxide (§-174):

/Q/ /(\N”N
= {1 /

’r\\
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Step 1. (R)-(1-(5-(2-2 5-difluorophenyl)pyrrolidin-1-vijpyrazolof I, 5-a/pyrimidin-3-y{j-1 -

pyrazol-4-yijdimethyiphosphine oxide:

Fen T
b .y

//\

166272} A solution of dimethylphosphine oxide (12 mg, 0.154 mmol} in DMF (0.4
ml, degassed) was added to a mixture of (R}-3-(4-bromo-1H-pyrazol-1-v)-5-(2-(2,5-
diftuorophenyDpyrolidin- 1 -vlpyrazolof 1. 5-alpyrirmdine (56 mg, 0.126 wmmol), palladium
acetate (1.4 mg, 0.006 mmol}, Xantphos (7.2 mg, 0.012 mumnol) and K3P0O4 (32 mg, 0.151
mmol) in DMF (0.2 mL, degassed}. The reaction mixture was then stirred at 150 °C (MW) for
45 man. 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 lyophilization. TH NMR (400 MHz, DMS(0) 6 8.81 —8.66 {m, 1H),
8.64-853and 814 -8.06{(m, 1H), 830-820(m, 1H), 799782 (m, 1H), 7.40-7.26 {m,
TH), 7.24 — 6.91 (m, 2H), 6.71 - 6.58 and 6.13 — 6.02 (m, 1H), 5.61 - 5.49 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 (m/z): 443.2 [M+1j+, >99%

Example 7. (R}-5-(2-(2 5-diflusrephenyi)pyrrolidin-1-yi)-3-(4-(3,6-dihydro-2H-pyran-4-
yh-1H-pyrazol-1-yhpyrazole[1,5-ajpyrimidine (1-175):

2

(R)

Step 1. (R)-5-12-(2, 5-difluorophenyl)pyvrrolidin-1-yl)-3-(4-(3.6-dihydro-2H-pyran-4-vij-i H-

pyrazoi-i-vijpvrazolof I, 5-a/pyrimidine:

e sl
(¥4}



WO 2019/118584 PCT/US2018/065187

[66273] A mixture of {(R}-3-(4-bromo-1H-pyrazol-1-y1-5-(2-(2,3-
diftuorophenylpyrrolidin- 1 -vDpyrazolo{1 S-alpyrimidine (100 mg, 0.225 mmol), 3.6-
dihydro-2H-pyran-4-boronic acid pinacol ester (57 mg, 0.270 mmol), Pd(PPh3)4 (26 mg, 0.022
mmol) and Na2C0O3 (119 mg, 1.123 mumol} 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 mixiure was
diluted with FtOAc, washed with NH4CI dried over MgS04, filirated and concentrated. The
residue was purified by normal phase chromaiography using a gradient of 0 to 100% acetons
i hexanes to afford title compound as vellow solid (45 mg, 45%). 1H NMR (500 MHz,
CDCI3) 5 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), 433 (q, § = 2.7 Hz, 2H), 3.99 -
3.58 (m, 4H), 2.56 — 2.26 (m, 3H), 2.17 — 2.02 (m, 3H); MS (m/z). 449.3 [M+1}+, >99%.

Example 8, (R}-5-(2-(2.5-diflugrephenyi}pyrrolidin-i-yi)-3-(4-(tetrabydro-2H-pyran-4-
yvi-1H-pyrazol-1-ylipyrazelo{i,S-a]pyrimidine (§-187)

F
9!
M 2 T
T -
NN
e

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

pvrazol-1-ylpyrazolo/ 1, 5-a/pyrimidine:
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[B0274) In a vial, (R)-5-(2-(2 5-diflucrophenyDpyrrolidin-1-y1}-3-(4-(3,6-dihydro-

2H-pyran-4-y1}-1H-pyrazol-1-yDpyrazolof 1, 5-alpyrimidine (30 mg, 0.067 mmol} was
dissolved in MeQH (2 mL) to which was added 0.1 mL AcOH. PA/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 hydrogen 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
palladivm was filtered out and the solvent evaporated. The product was purified by semi-prep
HPLC usimg 40-55% MeCN m AmFor to affor product as an off-white solid (4.1 mg, 14%)
after Ivophilisation. 1H NMR (500 MHz, CDCI3) 8 .37 - 808 {(m, 2H), 7.73 (br s, 1H), 745
{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, 2H), 3.62-3.50(m, 2H), 292 - 259 (m, 2H), 2.55 - 239 (m, 1H), 2.20 - 1.98
(my, 3H), 1.90 — 1.69 (m, 3H); MS (m/z): 451.3 [M+1]+, >99%

Example 9. (R)-3-{4-(difluoromethyl}-1H-pyrazel-1-yi)-5-{2-(2.5-
diftuorophenylipyrrolidin-1-yhpyrazolo[1.5-alpyrimidine (§-176):

e

{R)

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

pvrazole-4-carbaldehivde:
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1066275] 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 mun at 0 °C, followed by dropwise addition of a sohution of (R})-5-
(2-(2,5-dufluorophenyDpyrrolidin-1-y1)-3-( 1 H-pyrazol-1~yDpyrazolo[1,5-ajpyvrinudine (5.0 g,
61 mmol}in DMF (1 mi} over 5 min. The mixture is then stirred at 70 °C for 18 h. The solution
was then chilled to 0 °C, and saturated aquecus NaH{C (3 was added until the reaction was no
longer acidic. The resulting mixture was extracted with EtOAc (3 x 200 mlL), and the extracts
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-(diflucromethyl)-1H-pyrazol-1-yi}-5-(2-(2 5-difluorophenvijpvrrolidin-1-

Vijpyrazolof 1, 5-a/pyrimidine:

E F
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[66276] A solution of DAST (26 mg, 0.161 mumol) was added fo a solution of (R)-1-

(5-2-(2,5-diftuorophenyDpyrrolidin-1-vDpyrazolo|1 5-ajpyrimidin-3-vD}-1H-pyrazole-4-

carbaldehyde {(52.8 mg, 0.134 mmol) 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 uL, 3 eq) was added. The
reaction mixture was sturred at room temperature for 16 h then an additional portion of DAST
(90 pL, 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 teraperature for 16 h. Water was added and the muxture 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% AcOEt in

38
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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%) after lvophilisation. 1H NMR (400 MHz,
DMS0O) 8 8.81 - 8.69 (m. 1H), 8.64 — 8.52 (m) and 8.03 (s) (1H), 8.32 — 8.19 (r, 1H), 7.96 —
7.79 (m, 1H), 7.41 ~ 6.89 (m, 4H), 6.70 ~ 6.58 and 6.12 — 6.02 (m, 1H), 5.51 — 5.30 (m, 1H),
4.03(d, J= 11.4, 5.7 Hz, 1H), 3.82 — 3.63 (m, 1H), 2.57 - 2.39 (m, 1H). 2.18 - 1.82 (m, 3H);
MS (m/z): 417.2 [M+11+, >99%.

Example 10, (R)}-2-(1-(5-(2~(2,5-diflucrophenyi)pyrrolidin-1-yDpyrazoio{1,5-
al pyr’imidinmsmyi)—1H-pyraml-xc&—vi)mﬁmmethyi-1 3.4-oxadiazole (-178)
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Step 1. (R)-1-05-(2-(2 5-difluoropherylpyrrolidin-1-yi)pyrazolof 1, 5-a Jpyrimidin-3-yi}- 1 H-

pyrazole-4-carboxviic acid:

N . N ( R)
(R; \ ______________________________
> / ,N\,
in COOH
N
166277} 2.5 M aqueous NaQH (0.5 mL) was added to a mixture of (R)-1-{5-{2-(2,5-

diftuorophenylpyrrolidin-1-vDypyrazolo] 1, 5-ajpyrimidin-3~-vI}- 1 H-pyrazole-4-carbonitrile (31
mg, 0.079 mmol) i ethylene glycol (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 5-60% MeCN

AraFor 10 mM buffer to afford product as an off-white solid (6.3 mg, 19%) after Ivophilisation.

Step 2. (R)-2-(1-{5-(2-(2, 5-difluorophenyljpyrrolidin-i-vijpyrazolof 1, 5-apyrimidin-3-yi}-

1H-pvrazol-4-yij-S-methvi-1, 3 4-oxadiazole:
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166278} HATU (48 mg, 0.126 nunol) was added to a solution of (R)-1-{5-(2-(2,5-

difluorophenylpyirolidin-1-yDpyrazolo{1.5-alpyrimidin-3-y1}-1H-pyrazole-4-carboxylic acid
(52 mg, 0.127 mmol), acethydrazide {14 mg, 0.189 mimol) and DIPEA (44 ¢L, 0.253 mumol) in
THF (2.5 mbl). The reaction nuxture was stirred at room temperature for 3 h. Desired
mntermediate (R)-N'-acetyl-1~(5-(2-2 5-difluorophenvhpvrrolidin-1 ~vpvrazolof1,5-
alpyrimidin-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
mixture was stirred at room temperature for 2 h. The mixture was diluted with EtOAc then
washed with water (1x} and with brine (1x), dried over MigSO4, filtered and concentrated under
reduced pressure. The product was purified using reverse chromatography with 10-70% MeCN
n AmFor 10 wmM buffer to afford product as an off-white solid (24 mg, 43%) after
Ivophilisation. 1H NMR (400 MHz, DMSO) 8 9.05 — 8.97 and 8.84 — 8.74 (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, I = 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-difluorophenylipyrrolidin-1-yD-3-(4-(oxetan-3-vloxy)-1 H-
pyrazol-1-vlipyrazelo]i,5-ajpyrimidine (I-179):

\
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d-(oxetan-3-vioxyi-1H-pyrazole :

S0
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160279] Step 1: Trityl chlornide (692 mg, 2.48 mmol) was added to a solution of

pyrazole-d-boronic actd pmacol ester (401 mg, 2.07 mmol}, pyridine {0.33 mL, 4.10 mwmol)
and DMAP (13 mg, .11 mmol) in DCM (4 mL). The reaction mixture was stirred at room
terperature for 16 h. The mixture was diluted with DCM then washed with water (Ix} and
saturated aqueous WH4CT (1x), dried over MgS04, filtered and concentrated under reduced
pressure. The crude product was purified by trituration with hexanes to afford an off-white

solid (804 mg, 89%).

160280] Step 2: A solution of 2.5 M aqueous NaOH (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 mumol) in THF at 0°C. The reaction mixture was stirred at
room temperature for 2 h. 1N agueous HCI was added and the mixture was extracted with
EtDAc (3x). Combined organic layvers were dried over MgSQ4, filtered and concentrated under
reduced pressure. The product was purtfied by normal chromatography using 0-50% EtOAc in

hexanes to afford 1-trityl-1H-pyrazol-4-ol {425 mg, 81%) as an oft-white sohd.

166281 Step 3: 3-lodooxetane (0.2 ml, 2.27 mmol) was added to a solution of |-
trityi-1H-pyrazol-4-0l {356 mg, 1.09 mmol) and cestum carbonate (889 mg, 2.73 mmol} in
DMF (5.5 mL) at room lemperature. The reaction mixture was stirred {or 64 h. The reaction
mixture was diluted with EtOAc then washed with H20 (2x) and brine (1x). Organic layer was
dried over MgSQ4, filtered and concentrated under reduced pressure. The product was purified
by normal chromatography using 0-30% AcOE!t in hexanes to afford 4-(oxetan-3-yloxy)-1-
trityI-1H-pyrazole {295 mg, 71%) as a white solid.

166282} Step 4: TFA was added to a solution of 4-(oxetan-3-vloxy)-1-tntyl-1H-
pyrazole (199 me, 0.520 mmol} in DCM (2.6 mbL) and MeOH (1.3 mbL) at 0 °C. The reaction
mixture was then stirred at room temperature for 1 h. Saturated agueous NaHC(3 was added.
The mixture was extracted with EtOAc (4x). Combined organic layers were dried with MgS04,

filtered and concentrated under reduced pressure. Crude material was used such as in next step.

9i
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Step 1. (RI-5-(2-(2 5-diflucrophenvi) pvrrolidin-1-yl)-3-(4-(oxetan-3-yloxy}- 1 H-pyrazol-1-

viipyrazolof 1, 5-a[pvrimidine:

[60283] Prepared using procedure described in Example 001 using 4-{oxetan-3-
yloxy}-1H-pyrazole prepared above to afford desired product as an off-white solid (17 mg,
4%y, TH NMR (400 MHz, DMSO)Y 0877 -8.66 and 8.59-8.44 {m, 1H), 8.22 - 8.06 (m, 18),
751~ 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 {(m.
1H),523-511and4.99 474 (m, 3H), 4.63 -4 47 {m, 2H}, 407 - 3.95 (m, 1H}, 3.82 - 3.57
(m, 1H), 2.56 - 2.37 (m, TH), 2.12 - 1.83 {m, 3H); MS (m/z): 439.2 [M+1]+, >99%,

Example 12 (R}-5-2-(2,5-difluorophenylipyrrolidin- 1-yD-3-(4-((2-
methoxyethoxymethyl-1H-pyrazel-1-ylipyrazelo]1,5-a]pyrimidine {§-180):
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(R)-(1-(3-(2-(2 5-difluorophenylpyrrolidin-1-yipyrazolo/ 1, 5-a Jpyrimidin-3-yvi}- 1 H-pyrazoi-

d-vijmethanol:
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060284 Prepared using procedure described in Example 001 using (1H-pyrazol-4-
yvhymethanol o afford title compound as a pale vellow solid (24 mg, 51%;) after Iyophilisation.
(R)-5-(2-(2. S-difluoraphenyl)pyrrolidin-1-y)-3-(4-(( 2-methoxyethoxy)methvi)- 1 H-pyrazol-1 -

Viipyrazolof 1, 5-a/pvrimidine:
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[6G285] NaH (7.6 mg, 0.190 mmol} was added to a solution of (R)-{(1-{(5-(2-(2.5-

diftuorophenyypyrrolidin-t-ylpyvrazolo{ 1, 5-alpyrimudin-3-y1}-1H-pyrazol-4-y1imethanol (50
mg, 0.126 mmoel) 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 nuxture was
stirred at room temperature for 16 h. Water was added (some drops to quench NaH excess)
then the mixture was directly loaded on U18 and was purified using 5-70% MeCN in AmFor
10 mM bufter to afford product as an orange solid (19 mg, 33%) after lvophilization. THNMR
(400 MHz, DMS0O) 8 8.72 (d. 1= 7.3 Hz) and 8.61 — 8.51 () (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 — 5.29 (m. 1H), 4.54 — 4.25 (m, 2H), 4.06 — 3.98 (m, 1H), 3.82
~3.61 (m, TH), 3.59 — 3.44 (m, 4H), 3.27 (s, 3H), 2.55 — 2.40 (m. 1H), 2.15 — 1.80 (m, 3H):
MS (nv/z): 455.2 [M+1]+, >99%.

Example 13, (B)}-5-(2-(2.5-diflusrophenylipyrrolidin- 1-vH-3-{4-(methyisulfonyl}- 1 H-
pyrazol-1-vlipyrazelo]i,5-ajpyrimidine (§-181}):

Cﬂ;}

1

N\
ngme

(R)-5-{2-(2, 5-difluoraphenvlipyrrolidin-i-yl)-3-(4-tmethyisulfonyl)-{ H-pyrazol-1-

vikpyrazolof 1, 5-ajpyvrimidine:
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33286} In a small vial, (R}-3-(4-bromo-1H-pyvrazol-1-y13-5-(2-(2,5-
difhuorophenyDpyrrolidin-t-vDpyrazolo| 1, 3-alpyrinudine (80 mg, 0.11 mmol) in NMP (1.1
mb) was treated with Cul (83 mg, 0.44 mmol) and sodium methylsulfinate (46 mg, 0.45 mmol).
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 laver was washed 3x with NH4OH/water
1:2 and the aqueous layer was extracted 3x with EtQAc. The organic laver was washed with
WHA4CH, brine, dried over Mg504 and concentrated. The residue was purified by normal phase
chromatography using a gradient of 0 to 40% acetone in hexane and by reverse phase
chromatography using a gradient of 0 to 100% MeCN mn 10 oM AmForm fo afford title
compound as white solid {11.2 mg, 22% after lyophilization. 1H NMR (500 MHz, CDCI3) 0
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 (5, 1H), 6.73
(ddd, J = 8.9, 59, 3.2 Hz, 1H). 6.37 (s, 0.6H), 5.91 (s, 0.4H). 5.61 (s, 0.6H), 522 (s, 0.4H),
4.15 - 3.83 (m, 2H), 3.71 (s, J =4.7 Hz, 1H), 3.16 (s, 3H), 2.52 (s. 1H), 2.29 ~ 2.00 (m, 3H);
MS (mv/z): 445.2 [M+1}+, >99%.

Example 14 (B)-5-(2-3-fluoropyridin-2~-yDpyrrolidin-1-yi}-3-(4-methyl-1 H-pyrazol-1-
viipyrazelofl,S-ajpyrimidine (LESZ):

066287 Prepared using procedure described in Exarople 002 using 3-fluoropyridine
1 8P

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

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

(R}-5-{2-(3-fluoropyridin-2-ylipyrrolidin-1-yi)-3-iodopyrazolo/ 1. 5-a/ pvrimidine:
94
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[30288] To a solution of (R)-3-fluoro-2-(pyrrohdin-2-vhpyridine (1163 mg, 4.302

mmol} and 5-chloro-3-1odopyrazolof1,5~ajpyvrinudine (1.76 g, 6.298 mmol) in DMF (15 mL)
was DIPEA (4.9 mbL, 27.99 mmol}. The mixture was siirred at 110 °C for 1 how and then
cooled to it overnight. The mixture was extracted with AcOFEt, dried and concentrated. The
product was purified by colummn chromatography using 0-100% acetone in hexane. Product was

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

IAANN

160289] Prepared using procedure described in Example 002 using (R)-5-(2-(3-
Hluoropyridin-2-vhpyrrolidin-1-vi)-3-iodopyrazolof 1, 5-ajpyvrimidine  and  4-methyl-1H-
pyrazole to afford title compound as an off-white solid (11.4 mg, 43%;) afler lyophilization.
IH NMR (500 MHz, CDCI3) 8834 -8.13 (m, 3H}, 778 (brs, 1H), 7.42 - 7.31 (m, 2H), 7.14
(brs. 1H), 6.27 (br s, 1H), 5.70 (brs, 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, 2H): MS (m/z): 364.2 [M+1]+, 98%.

Example 15 (R}-2-(8-2-(2.5-diflusrophenyDpyrrolidin-1-yhpyrazelo| L, 5-alpyrimidin-3-
vi}-2.4.6,7-tetrahydropyranc{4,3-c|pyrazole and {R)-1-(3-(2-(2,5-
difluorophenylipyrrelidin-{-yhipyrazele] ! S-ajpyrimidin-3-y1}-1,4,6,7-
tetrahydropyransid,3-cipyrazole (-183 and 1-184):

F

R

]
N

1,46, 7-tetrahydropvranof 4, 3-c [pyrazole:



WO 2019/118584 PCT/US2018/065187

N
o
o

[66290] 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-difluorophenylpyrrolidin-1-ylpyrazolof 1, 5-a[pyrimidin-3-vi}-2,4,6,7-
tetrahvdropyranof4, 3-¢ Jpyrazole and (R)-1-(5-(2-(2, 5-difluorophenyl)pyrrolidin-1-

vijpyrazolof 1, 5-a/pyrimidin-3-yi}-1.4,6, 7-teirahiydropyranoc{4, 3-c [pyrazole:

o PN o
Of‘i? L TLER TRAK

\ Ji \
{ O
60291} Prepared using procedure described in Example 001 using 1,4,6,7-

tetrahydropyrano]4,3-clpyrazole to  afford (R)}-2-(5-(2-(2.5-difluorophenylipyrrolidin-1-
vhpyrazolof1,5-alpyrioudin-3-y1)-2.4,6,7-tetrahy dropyranof4,3~-cipyrazole as a vellow solid
(10.6 mg, 18%) after lvophilization: TH NMR (500 MHz, CDCI3 § &.33 — &.00 {m, 2H), 7.51
(s, 1H), 7.10 — 6.69 (m, 3H), 6.42 — 5.77 (m, 1H), 5.55 - 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, TH), 2.27 — 1.95 (m, 3H); MS (nv2):
4233 [M+1+, >99%, and (R3-1-(5-(2-(2 5-diflucrophenylpyrohidin-1-vhpvrazolo{1,5-
alpvrimidin-3-vi)-1,4,6,7-tetrahvdropyrano|4,3-cjpvrazole as avellow solid (3.2 mg, 5%) after
Ivophilization: 1H NMR (500 MHz, CDCI3) 6 8.33 — 8.12 (m. 1H), 8.07 (s, 1H). 7.44 (br s,
1H), 7.10 = 7.01 (m, 1H), 6.96 — 6.86 (m, 1H), 6.72 - 6.62 (m, 1H), 6.39 — 5.83 (m, 1H), 5.58
~ 513 (m, TH), 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 (mv/z): 423.3 [M+1}+, >99%,

Example 16 (R)}-(1-(8-(2-(2,5-difluerophenyl)pyrrolidin-{-ylipyrazole] 1 5-a] pyrimidin-
3-vi)-1H-pyrazol-4-yvi}{merpholinomethanone (I-185)

56

N
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tg

(R)-(1-(5-(2-(2, 5~diflucrophenyljpyrrolidin-1-yl)pyrazolof 1, 3-a pyrimidin-3-vij- 1 H-pyrazol-

4-vij{morpholino)methanone:

F

/‘*11}/
f( N M 7NN
N" P Sm )%2
(R) )\2 NTONT Y
r— 1 N

N~ N,
Ni‘l %j\fc
COOH
r’N]
~0

166292} HATU (36 mg, 0.095 mmol) was added to a solution of (R)-1-{5-(2-(2,5-
diftuorophenyDpyrrolidin-1-vlipyrazolo{ 1, 5-alpyrimidin-3-v1}- 1H-pyrazole-4-carboxylic acid
(35 mg, 0.085 mmol}, morpholine (11 ul., 0.126 romol) and DIPEA (30 ul, 0.172 mumol) in
THF (1.7 mL}. The reaction mixture was stirred at room temperature for 16 h. The mixture was
diluted with DCM then washed with water (1x) and with brine (1<}, dried over MgS804, filtered
and concentrated 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 lyophilisation. 1H NMR {400 MHz, DMSO} & 8.81 —~ 8.68 {m, 1H}, 8.65 — 8.54 and
.06 ~ 7.98 {m, 1H), 8.34 -~ B.18 {m, 1H), 7.96~7.89 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), 3.78 - 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-difiuorophenyhpyrrolidin-1-vi)pyrazolo{1,5-
ajpyrimidin-3-vi)-1H-pyrazol-4-yi)-MN N-dimethylmethanamine (1-186):

97
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F
7
‘\ N
Foooz ?/’&\N S
o

N
NQEL\/ Ei!
~
(R}-1-{1-(3-12-(2 5-diflucrophenylipyrrolidin-1-ylipyrazolof 1, 5-a [ pyrimidin-3-yi}- 1 H-

pyrazol-d ~ij' -N, N-dimethvimethanamine:

- S

ST T
C A /L\“e . F ?(R%AN/Q
/J "N

\j\ N\EL\/J‘

CHO s N._

[36293] Sodium {riacetoxyborohydride (120 mg, 0.566 mmol) was added (o a
solution of (R}-1-(5~(2-(2.5-difluorophenylpyrrolidin- 1 ~yDpvrazolo{1,3-ajpyrimidin-3-vi)-
iH-pyrazole-4-carbaldehyde (74 mg, 0.188 mumol} and dimethylanune (2M in THF, 0.11 mL,
0.22 mmol} in BCM (1 mbL) at room temperature. The reaction mixture was then stirred for 2
h. Saturated agueous NaHCO3 was added. The mixture was exiracied with DCM (3x).
Combined organic layvers were dried over MgSO04, filtered and concentrated under reduced
pressure. The product was purtfied by reverse chromatography using 5-40% MeCN in AmFor
10mM buffer to afford product as a vellow solid (19 myg, 24%) after Ivophilisation. 1H NMR
{400 MHz, DMSO} 6 8.72 {d, } = 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, | = 7.5 Hz) and 6.09 — 5.98
{m} {1H}, 5.51 - 5.28 {m, 1H}, 4.08 — 3.96 {m, 1H}, 3.81 - 3.10 {m, 3H}, 2.55 — 2.37 {m, 1H},
2.29 - 1.76 {m, 3H); MS {m/2): 424.2 [M+1]+, >99%.

Example 18 (R}-M-methyl-3-(4-methyl-1H-pyrazel-1-yi)-N-{1-phenylethylpyrazole[1,5-

ajpyrimidin-S-amine (1-1958):
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R)-3-ipdo-N-(1-phenvieihyllpyrazolol 1, 5-a Jpvrimidin-5-amine:
. { A LTSNS i S

(R}t \2

\‘“‘\N‘HZ CE/&N/L:~~
" Br
1606294] A maxture of 3-bromo-3-chloropyrazolo{l,5-alpvrinudine (150 mg, 0.645

mmol}, (R)-1-phenethanamine {117 mg, 0.968 nmmol) 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 LUMS. The reaction mixture
was directly added 1o a reverse phase chromatography for purification using 0-100% MeCN in

AmFor buffer to afford title compound as a vellow solid.

(R)-3-bromo-N-methyl-N-{ 1-phenylethyllpyrazolo] i, 5-a jpyrimidin-5-amine:

-
_____________________________ o \ & AN N\
« @;? ,J%N )%2
| Br
166295] (R)-3-bromo-N-{1-phenylethyDpvrazolo[1,5-alpyrinudin-5-amine (135

mg, 0.426 mmol) was dissolved in THF to which NaH (11 mg, 0468 mmol) was added. The
reaction was stirred for 30 min at rt and Mel (0.03 mL, 0.468 mimol} was added. Additionnal
NaH (102 mg, 4.256 mumol) followed by Mel (.73 mi., 1.234 mmol} was added to the reaction
mixiure and this was stirred at 1t for 18 h. The reaction muxture was directly added to areverse

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

Ivophilized to afford product as a vellow semi-solid substance.

(R}-N-methyl-3-{4-methyl- 1 H-pyrazol-1-yI}-N-{ I-phenyiethyllpyrazolof 1, 5-a [pyrimidin-3-

amine:
\‘ Y ."»"/’)’\N”N
~N i N
7N Ny e o (R} /\;} )ng
\ﬁ%} N //Ii‘:;<> w i N
vONT N ‘a N
a Br N\@\\/EL\

100296] Prepared using procedure described in Example 001 using (R)-3-bromo-N-

methyl-N-{1-phenylethyipyrazolof1,5-ajpyrimidin-5-amine and 4-methyvi-1H-pyrazole to
afford title compound as a yvellow solid (32 mg, 24%) after lvophilisation. 1H NMR {500 MHz,
CDCI3)88.30(s, 1H). 825(d, J=79Hz 1H), 807 (s, 1H), 745 (s, 1H). 7.40-7.27 (1, 5H),
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6.33(d, T = 7.9 Hz, 1H), 6.08 (br s, 1), 2.90 (s, 3H), 2.15 (5. 3H), 1.65 (d, J = 7.0 Hz, 3H):
MS {(m/7): 333.2 [M+1]+, >99%,

Esampie 19 (R)-3-(1-(8-(2-2 5-diffuorophenylpyrrolidin-1-yhpyrazolo]1,5-
aipyrimidin-3-yi)-1H-pyrazol-4-yi}-{, I-dimethylurea (§-197):

7o

(R;

N

(R}-1-{5-(2-(2, 5-difluorophenyvi)pyrrolidin-1-yl)pyrazolof 1, 5-a [pyrimidin-3-y[}- | H-pyrazol-

4-amine.
F e
/” N \ /- N
N~ F© = oa /L/\ N
= (R) /\N? — RGP NP
N a
/ N
,‘—"f - M
3 |
HoN
[66297] Prepared using procedure described i Example 001 using 1H-pyrazol-4-

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

(R}-3-{1-(5-(2-( 2 5-difluorophenylipyrrolidin-1-ylipyrazolo/ 1, 5-a [ pvrimidin-3-yi)-1 H-

pvrazol-4-yli-1, I-dimethviurea:

o
NN )
Ny ) Ney
\ \
HN
HoN e
N
N
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[6G298] Dissolve (R3-1-(5-(2-2,5-diftuorophenyDpyrrolidin-1-vhpyrazolof 1,5~
alpyvrimdin-3-yh~1H-pyrazol-4-amine (34 mg, 0.076 ramol) and triethviamine (0.02 ml,
0.152 yomol) in anhydrous CH2CI2 (0.8 mL.) and add dropwise dimethylcarbamic chloride (40
ul., 0.455 mmol) to the mixture using a syringe. The mixture is stirred at rt for 48 h. The whole
was concentrated and the product was purified by colurmn chromatography using acetone in
hexanes to afford a light brown solid (9 mg, 26%) after lyophilisation. 1H NMR (500 MHz,
CDCI3) 8 8.26 (s, 1H), 8.15 (brs, 1H), 7.76 - 7.61 {m, 1H), 7.14 - 6.78 (m, 5H), 6.16 (s, 1H),
5.84 (brs, 1H), 5.33 (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 (m/2): 453.3 [M+1}+, >97%.

Esample 20 (R)}-M-(1-(5-(2-2,5-difluorephenyDpyrrolidin-TI-yDpyrazels[ 1.5

aipyrimidin-3-yi}- lﬁ—pymminéimvi)—i,1mdimethviguﬁ'ﬂm’iuma {8-198):

N

é@”“‘w)\?

32

Z
""'Z

(R}-N-{1-(5-(2-02, 5-difluorophenylpvrrolidin-1-ylpyrazolof 1, 5-a [pyrimidin-3-vi)-1 H-

vViozol-4-vij- 1, I-dimethyisulfonviurea:
2y Vi1, Y LSULTOR]

F
-\ F t \
\ 1
‘ N R F ~ NN
F . (G N
d ?é Ay 1::‘? ______________________________ . Jg?j Y )\2
J Ny, Ny
HN HN\SI?G
—N_°
hS
160299] Prepared using procedure described i Example 019 using
! g P i 8

dimethyisulfamoy] chloride to afford title compound as a white solid (26.7 mg, 68%:} after
Iyophilisation. 1H NMR (500 MHz, CDCI3) 6 8.58 (brs, 0.5H}, 8.33 - 8.09 (m, 2H), 7.86 (br
8, 0.5H), 7.56 (s, 1H), 7.15 = 7.07 {m, 1H), 6.99 — 6.86 (m, 1H}, 6.84 — 6.73 (m, 1H), 639 -
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5.64 (my, 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, 3H3; MS (u/z) 4893 [M+1]+ >97%,.

Esample 21. (R}-5-(2-(3,6-difluorepyridin-2-yDpyrrolidin-1-yi)-3-(4-(5-
methoxypyridin-3-yi)-1H-pyrazol-1-ylipyrazelo] ,5-ajpyrimidine (§-206):

M = N’N\

e e

o
J NT
%
‘/\FN/G\
e

M

n.

(R}-5-02-(3, 5-difluoropyridin-2-yvi)pyrrolidin-1-yl)-3-iodopyrazolof 1, 5-a [pvrimidine:

F
I
-
T \zj’ as
G\EH Ci M , - \
, i
[GG300] A mixture of {R)-3.6-diftuoro-2-(pyrrolidin-2-yiypyridine (10.3 g 004

mol), S-chloro-3-1iodopyrazolol,S-alpyrimidine (6.8 g, 0.04 mol} and DIPEA (26 mL, 0.15
mol) in DMF (370 mL) was stirred at 20 °C for 3 days. The muxture was slowly dropped into
ice/water 1:1 (2L) and a solid was crashed out. The aqueous phase was extracted with FtOAc
end washed 3x with water. The organic phase was dried over MgS0O4, 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-difluoropvridin-2-vi)pvrrolidin-1-y{)-3-(1 H-pyrazol-1-ylpyrazolof 1, 5-

afpyrimidine:
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166301} Prepared using procedure described in Example 001 using (R)-5-(2-(3,6-
diftuoropynidin-2-vhpyrrohidin- I -vi)-3-iodopyrazolof 1, 5-alpynimidine with H-pvrazole to
atford title compound as a white sohid (39 myg, 45%).
(R)-3-(4-bromo-1H-pyrazol-1-vi)-5-(2-(3, 6-difluoropyridin-2-vi) pyrrofidin-i -

Vilpyrazolo/ 1, 5-a/pvrimidine:

Cff}

M \ H
Br

Q@j}

ﬂ

1663621 MNBS (189 mg, 0.11 wmmol) was added to a solution of (R)}-5-(2-(3,6-
diftuoropynidin-2-yDpvrrohidin-1-y1}-3-(1H-pyrazol-1-vpyrazolo[ 1, 5~ajpyvrinudine (39 mg,
(.11 mmol} in MeUN (3 mL} The mixture was stirred at room temperature for 2 h. The mixture
was concenirated and the residue was purified by normal phase chromatography using a

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

(R)-5-02-(3, 6-difluoropvridin-2-vl) pyrrolidin- 1 -yi)-3-(4-(S-methoxypyridin-3-yi)- 1 H-pyrazol-

I-vhpvrazolo/ 1, 5-ajpyrimidine:
F
F S
/“\\“(/ 0
3 /N /(\N"N
Ly —— Rea \)
Ny
g) f \:! O\

Br e
N

[60363] (R)-3~(4-bromo-iH-pyrazol-1-y1)-5-(2-(3, 6-diffuoropyridin-2-

vhpyrrolidin-1-yhpvrazolof 1, 5-ajpyrimudine (26 mg, 0.06 mmol), Cs2C03 (57 myg, 0.17
mmol), Pd{dpphHiCI2 DCM (4.7 mg, 0.006 mmol} and 3-methoxy-5-{4 4,5 5-tetramethyi-1.3,2-
dioxaborolan-2-y{}pyridine (21 mg, 0.09 mmol) charged in a sealed tube. Dioxane/water {5/1)
(0.7 wl) degassed charged and reaction heated at 130 °C for 2 hour. The mixture was
concentrated and purified by normal phase chromatography using a gradient of 0 {o 100%
acetone in hexanes and by prep HPLC using a gradient of 35 to 55% MeCUN in 10 mM AmForm

to afford title compound as white sohid (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, 1H), 7.39
(s, 1H). 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, TH), 2.46 (s, 2H), 2.19 — 2.04 (m. 3H); MS (m/z): 475.2 [M+1]+, >99%.

Example 22, 1-(1-(5-({R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazels|i,5-
ajpyrimidin-3-yl}-1H-pyrazol-4-ylipyrrolidin-3-o} (1-208):

F
—
\ )
~N
L 1
p e o
N ]

OH

1-(i-(5-((R)-2-(2 5-difluorophenyvljpyrrolidin- I -vijpvrazolof I, 5-a [pyrimidin-3-yi}-1 H-

pyrazol-4-vljpyrrolidin-3-ol:

F
9
1
LS N
/ -
Q/ fN,N 7% R /b
3 > oy
J\Q ----------------------------- - W
B N\EN
\ Ji )
N
By /\2
CH
133304} An oven-dried vial was charged with Cul (5 mg, ¢.027 mmol), (R}-3-(4-

bromo- tH-pyrazol-1-y1}-5-(2-(2,5-difluorophenvlypyrrolidin-1 -y Dpvrazolol 1, 5-alpyrimidine

(20 mg, 0.045 mmol), K3P0O4 (29 mg, 0.135 mmol), DMPAO (8 mg, 0.040 mmol) and
pyrrolidin-3-ol {16 mg, 0.180 mmol). The vial was evacuated and backfilled with N2, and
DMSO (1 mbL) 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 AcOFEf and washed with water and brine,
dried, and concentrated. The product was purified by column chromatography using 6-100%
acetone in hexane. The product was concentrated and lyophiiized from MeCUN and water to
afford desired compound as an off white solid (5.24 mg, 26%). 1H NMR (53060 MHz, CD(CI3)
8 8.40 — 8.05 (m, 2H), 790 - 738 (m, 1H), 7.16 — 6.64 (m, 48), 6.45 — 499 (m, 2H), 4.62 -
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3.54 (m, 4H), 3.47 - 2.77 (m, 2H), 2.58 — 2.25 (m, 2H), 2.25 - 1.93 (m, SH), MS (my/z): 452.2
[N+, >99%,

Esample 23, 1-(1-(6-((R)-2-(G-Tlueropyridin-2-ylpyrrolidin-1-yi}pyrazelo{1,5-
aipyrimidin-3-yi)}-1H-pyrazoel-4-yi)pyrrolidin-3-of (1-209):

)‘\C& Pt
o Y
= e,
A
N-n
W
N

OH

(R)-5-(2-{ 3-fluoropvridin-2-yl) pvrrolidin-1-yi)-3-(1 H-pyrazol-1-ylpyrazolo/ 1, 5-

C
VN
4 -
p 2 S
?;é N
,J

G

ajpyrimidine:
£ f )\<> —

160305] Prepared using procedure described in Example 014 using 1H-pyvrazole to
afford title compound as a beige sohid (115 mg, 54%s).
(R)-3-(4-bromo-1H-pyrazol-1-y1)-5-(2-( 3-fluoropyridin-2-yl)pyrrolidin-1-yijpyrazolof 1, 5-

ajpyrimidine:

@Q C@@}

! J
Br
[6G306] NBS (58 mg, 0.326 mmol} was added to a solution of (R}-3-(2-(3-

fluoropyridin-2-viypvrrolidin-1-y13-3-( H-pyrazol-1-ypyrazolof 1, 5-alpyrimidine {110 mg,
0.315 mmoel) in MeCN (3 mL). The mixture was stirred at room temperature for 2 h. The
reaction mixture was diluted with EtQAc then washed with saturated aqueous sodium hisulfite
and with water/brine (1:1), dried over Mg8Q04, filtered and concentrated under reduced
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pressure. The product was purified by normal chromatography using 30-100% AcQOE!Y in
hexanes to afford product as an off-white solid (81 mg, 60%).
1-(I-(5-((R)-2-(3-fluoropyridin-2-ylipyrrolidin-i vl pyrazolof I, S-a [pyrimidin-3-yi)- 1 H-

pyrazol-4d-vijpvrrolidin-3-ol:

3\ )
OH
[B0367] Prepared using procedure described in Example 022 from (R)-3-(4-bromo-

iH-pyrazol-1-y1}-5-{2-(3-fluoropyridin-2-yUpyrrolidin-1 -y pyrazolo] 1, 5-ajpyrimidine to
afford title compound as a yellow solid (5.4 mg, 36%) after Ivophilisation. 1H NMR (500
MHz, CDCI3) 6838 -7.93 (m, 3H), 7.63 - 7.27 (m, ZH), 7.23 - 7.07 {m, 2H}, 6.37 - 6.15 {m,
1H), 588 = 5356 (m, 1H), 4.63 —4.52 (m, 1H), 415 -3.57 (m, 3H), 347 -338 (m, 1H), 3.31
=324 (m 1H),324-317(m 1H), 311 -3.00{(m, 1H), 2.57 - 243 (m, 1H), 2.36- 225 (m,
F=6.6Hz 2H), 2.19 - 1.99 (m, 3H); MS (/z): 435.3 [M+1}+, >99%.

Example 24. (R)}-5-(2-(2,5-difluorophenylipyrrolidin-1-yi}-3-(4-(5-(oxetan-3-
viexyipyridin-3-vi)-1H-pyrazol-I-yDpyrazols| L.5-alpyrimidine (1-214):

(R}-5-02-(2, 5-difluorophenvl)pvrrolidin-I-yl)- 3-(4-(5-foxetan-3-yloxy)pyridin-3-vi)- 1 H-

pvrazol-1-viipyrazolo/ 1. 5-a/pvrimidine:
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F
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166308] To a solution of (R)-5-(2-(2.5-diftuorophenylpyrrolidin-1-y1}-3-(4-(5-

methoxy pyridin-3-y - H-pyrazol-1-yDpyrazolof 1,5-alpyrimidine (10 mg, 0.021 mmol} n
DCM (0.5 mbL) at -78 °C was added a solution of BBr3 in DCM 1M (30 ul, 0.030 mmol). The
mixture was warmed ON 1o 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 morning, 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-difluorophenyDpyvrrolidin-1-vhpyrazolof1,5-alpyrimidin-3-
vh-1H-pyrazol-4-yDpyridin-3-o0l (9.7 mg, 0.02 mmol} in DMF (2 mL) was added K2C03 (60
mg, ¢.44 mimol) and 3-iodooxetane (20 uL, (.05 mmol}. The mixture was stirred at 150 °C for
1h in an ol bath. The nmuxture was diluted with EtGAc and washed 3 tumes with water; the
organic phase was dried over MgSO4, 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 vsing a gradient of 35 to 55% MeCN in 10 mM Amform to afford title compound as
off-white solid (1.1 mg, 10%) after lvophilization. 1H NMR (500 MHz, CDCI3) 8 889 -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 (1, J
= 6.7 Hz, 2H), 4.88 — 4.81 (m, 2H), 4.08 — 3.61 {1, 2F), 2.58 — 2.46 (m, 1H), 2.26 — 2.01 (rm,
3HY, MS (m/z): 516.1 [M+1]+, >99%

Example 25, (R}-5-{2-(3-fluoro-6-methoxypyridin-2-ylpyrrotidin-1-yi)-3-(4-methyl-1 H-
pyrazol-1-yDpyrazolo]1,5-alpyrimidine (1-216):
Oile
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(R)-5-(2~(3-fluoro-t-methoxypyridin-2-y) pvrrolidin-1-yl)-3-(4-methyl-1 H-pyrazol-1 -
viipyrazolof 1. 5-a[pyrimidine:
F Ohfe

—o -

LN */’;\NN\ FMNK\N'N\
F - . B .
NAN/L\\\? <\'N \N/L\g

1N§§. #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 .25 mL aliquot of the soluiion was added to (R)-
5-(2-(3,6~-diftuoropy ridin-2-y Dpyrrohdin- 1 -v1)-3-(4-methyi-1H-pyrazol-1-vDpyrazolo|1,5-
alpvrimidine (16.7 mg, 0.044 mmol) in MeOH (1 mb) and the mixture 1s stirred 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 m AmFor.
Product was lyophilized to afford title compound (7.28 mg, 42%) as an off~white sohd. IH
NMR (500 MHz, CDCI3) 5 8.28 — 8.14 (m, 2H), 8.10 — 7.86 (m, 1H), 7.46 — 7.36 (m, 1H),
7.33 727 (m, 1H), 6.66 - 6.48 {m, 1H), 6.30 591 {m, 1H), 573 - 520 (m, 1H), 4.09-3.76
(m. 2H), 3.74 (s, 3H), 2.60 — 2.36 (m, 2H). 2.23 — 2.04 {m, 5H): MS (m/z): 394.2 [M+1]+,
>99%.

Example 26 (R}-5-fluore-N N-dimethyl-6-(1-(3-(4-methyl- 1 H-pyrazol-1-vlpyrazole{1,5-
ajpyrimidin-S-yhpyrrolidin-2-yDpyridin-2-amine (I-217):

RI-S-fluoro-N N-dimethvl-6-(1-(3-(4-methyl- 1 H-pyrazol-I-vijpyrazolof i, S-a [pyrimidin-5-
y . {3 3 Y YD / g2ig
vhpyrrolidin-2-ylipyridin-2-amine:

F Niie,

)j
¥
U
Ny
4
A\
z /25;:_,:

108



WO 2019/118584 PCT/US2018/065187

{06314} In a vial was added {R)-5-(2-(3,6-difluoropyridin-2-yDpyrrohidin-1-yi}-3-
{4-methyl-1H-pyrazol-1-vhpyrazolo{ 1, 5-ajpyvrimidine (16.7 mg, 0.044 mymol) in DMF (1 mL)
1o which was added dimethylamine (2M, 0.05 mb, 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 lyophilized o afford an off-
white solid (14 mg, 79%). 1H NMR (500 MHz, CDCI3) 6 8.26 — 8.14 (m, 2H), 8.06 - 7.94
(m, 1H), 7.47 — 7.36 (m, 1H), 7.21 ~ 7.14 {m. 1H), 636 — 6.20 (m, 1.7H), 6.02 ~ 5.95 (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 (my/z); 407.3 [M+1]+, >99%.

Example 027 (R)-5-(2-(2.5-difluorophenyDpyrrolidin- 1-yvi)-3-(4-(6-flnoropyridin-3-yi)-
{H-pyrazol-1-vi)pyrazole|i,5-aj pwimidine (i-219):

(R}-5-(2-(2, 5-difluorophenvijpvrrolidin-I1-yl)-3-(4-(6-fluoropvridin-3-vi)- 1 H-pvrazol-1 -

viipyrazolof1, 5-a/pyrimidine:

= PN
F \ /%)
S RS
A ]
N |
Br
66311 A mixture of (R}-3-(4-bromo-1H-~pyrazol-1-y13-5-(2-(2,5-

diftuorophenyhpyirrolidin-1-vhpyrazolo| 1,5-alpyrimidine {100 mg, 0.225 mmol), (6-
fluoropyridin-3-vhboronic acid (71 mg, 0.449 mmol), PA(PPh3)4 (26 mg, 0.022 mmol) and
Na2CO3 {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 lvophilized to dryness. The product was isolated as an off~white solid (57.2 mg,
559%). 1H NMR (500 MHz, CDCI3) 6 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 (. 2HD), 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-difluorophenylethyl}-3-(4-{6-methoxypyridin-3-yi)-1 H-

pyrazol-1-viipyrazols]i,5-a pvnmndmw‘iuamme (1-220):

f”’”

N\

Q‘/\E/\\

N

(R)-1-{2 3-difluorophenyljethanamine.

E F
-
(“\*-f(’ \
\ p ¢ \ Step 1 F o Step 3
- T o G e
F HoN"¢s) | Step 2 =N g
O H i
166312] Step 1: In a RBF containing the 1-(2,5-diflucrophenyliethanone (910 mg,

5.828 mamol) under nitrogen at roorn temperature was added THF (14 mb) followed by (8)-2-
methylpropane-2-sulfinamide (1060 mg. 8.743 mmol} and titanium ethoxide {(1.83 ml, 8.743
mmol). Mixiure stirred in a 70 °C oil bath for 20 h and the reaction was followed by TLC and
LCMS. The flask was cooled with icy-water bath and saturated aqueous NH4C! added (250
mb, white solid formation}; diluted with EtOAc, sonicated and solid was removed by filtration.
Filtrate dilited in EtOAc, washed with water and brine. Organic layer was dried over MgS{4,
filtered and solvent evaporated to give as yellow ol (1.45 g).

166313} Step 2. (S.EMN-(1-(2,5-difluorophenyhethylidene)-2-methvipropane-2-
sulfinanide (1470 mg, 3.401 mmol) was dissolved in THF (13 mbL) under nitrogen i a round
bottom flask. Mixture cooled at -78 °C and slowly Super-H (4.1 mL, 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 1o what seems to be only 1 product. The mixture was
guenched with NH4CT sat. and extracled with AcOEL The crude material (1.63 g} was used

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

160314] Step 3. To a solution of (8)-N-({(R)-1-(2 35-difluorophenyl)ethvl}-2-
methylpropane-2-sulfinamide (1638 mg, 6.268 mmol) in methanol (30 mL) was added H{l
(6.3 mL, 25 mmol} (4N in dioxane}. The mixture was stiired 60 min at 0 °C and 1t was
concentrated. The whole was partitioned between HCI 1IN and AcOFt and the aqueous layer
was collected. The organic layer was extracted 3 times with HCl 1M. The combined aqueous
layvers were basified with NH40H and the whole was extracted with fresh AcOEt The
combined organic lavers were dried (MgSQ4d) and concentrated to afford (R)-1-(2.5-

diftusrophenyljethanamine as a yellow oil (990 mg, 90% overall in 3 setps).

(R)-N-(1-(2, 5-diflucrophenyliethvi}-3-iodopyrazolo] 1, S-alpyrimidin-S-amine:

F
I
N \
LR - o T
+ /’I‘-§~ o - i /Q
O N § \\““‘\\N \N \‘
H i
[00315] Prepared using procedure described in Example 001 from (R)}-1-(2.5-

diftuorophenyllethanamine and S-chloro-3-10dopyrazolof1,5-alpyvrimdine to afford title

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

F)-N-(1-i2. 5-difluorophenyilethyl)-3-{ 1 H-pyrazol-1-vilpyrazolof 1, 5-a Jpvrimidin-S-amine:
{1~ /] e 3% (1£1-17] Yopy / P

=
i
V4 N
e -
\"“H\N \ﬁ =
H i
{66316} Prepared using procedure described in Example 001 from (R}-N-(1-(2.5-

diftuorophenylethyl)-3-todopyrazolof 1,5-ajpyrimidin-5-amine and using I1H-pyrazole to

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

R)-3-{d-bromo-1 H-pyrazol-1-y)-N-{1-(2, S-ditluorophenyvl)ethylpyrazolof 1, 5-alpyrimidin-
+ . { o fi . AL 4 ) o

S5-amine:
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3317} NBS (80 mg, 0.448 mmol) was added to a solution of (R)}-N-(1-(2,5-
difluorophenyhethyl)-3-(1H-~pyrazol-1-yDpyrazolof 1, 5-alpyrimdin-5-anune (139 mg, 0.408
mmol}in MeCN {4 mbL). The nuxture was stirred at room temperature for T h. LCMS indicated
complete conversion. The mixtwre 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-difluorophenyl)ethyl)-3-(4-{6-methoxypyridin-3-vi}-1 H-pyrazol-1 -

viipyrazolof 1, 5-a/pyrimidin-3-amine:

L ®

g AN F | )
W AN
F o R N
A e S .
N7 TN - H N
H N N, |

Br iN&K

OMe
{66318} Prepared using procedure described in Example 027 from (R)-3-(4-bromo-
iH-pyrazol-1-yD-N-(1-(2,5-difluorophenvDethyDpyrazolof 1, 5-alpy rimidin-5-amine and

using  2-methoxy-5-(4,4.3 5-tetramethyl-1,3,2-dioxaborolan-2-vDipyridine  to  afford title
compound as an off-white solid {12.0 mg, 28%) after lvophilisation. 1H NMR (500 MHz,
CDCI335839(d, J=23Hz 1H), 833 (s, 1H), 831 (5, 1H), 821 (d. J =7 6 Hz, 1H}, 7.83 (s,
TH), 776 (dd, J= 85,25 Hz, 1H), 7.03 (ddd, J =88, 5.8, 3T Hr, IH).L6951d, J=93,44
Hz, 18), 689 - 685 {m, 1H), 683 (d, J=85Hz 1H), 6.12{(d. J=7.6 Hz, 1H), 549 - 539
{m, 1H), 5.38 — 5.31 (my, 1H), 4.00 (s, 3H), 1.61 (d, J = 6.9 Hz, 3H); MS (m/z): 448 3 [M+1]+,

>99%.

Example 29. (R)-5-(2-3.6-difluoropyridin-2-yDpyrrolidin-1-yi}-3-(4-(6-
methoxypyridin-3-yi}-1H-pyrazol-1-ylipyrazolo 1, 5-alpyrimidine (1-221):
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(R}-3-02-(3, 6-diffucropvridin-2-vi}pyrrolidin-1-yl)-3-(4-iodo-1 H-pyrazol-1-yl) pyrazolof 1, 5-

ajpyrimidine:

(5 o ¢ o

166319} NIS (189 mg, 0.11 mmol} was added to a solution of (R)-5-(2-(3.6-
diftuoropyridin-2-yhpyrrolidin-1-v1}-3-(1H-pyrazol-1-vhpyrazolo|1,5-ajpyrimidine (39 mg,
0.11 mmol) in MeCN (3 mL}. The muxture was stirred at room temperature for seven days. The
mixture was concentrated 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
4495},
(R}-3-02-(3, 6-diflucropvridin-2-vl) pyrrolidin-1-yi)-3-(4-( 6-methoxypyridin-3-y}- 1 H-pyrazol-
I-yDpyvrazolo/ 1, 5-alpyrimidine:

NF - F

)\\ s N AN LN

PN -

Cr N
N\ i N\‘t—ﬂ\/\
i X
(.
NT “OMe
13320} Prepared using procedure described in Example 027 from (R}3-5-(2-(3,6-

diftuoropyridin-2-yDpyrrolidin-1-y13-3-(4-10do-1H-pyrazol-1-vl}pyrazolof 1, 5-alpyrimidine
and  2-methoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yDpyndine  to  afford title

compound as an off-white solid (6.68 mg, 19%). 1H NMR (500 MHz, DMSO) 5 878 —~ 8.68
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(m, 1), 8.58 — 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 — 3.71 (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. (R)-5-(2-(2,5-difluorophenylipyrrolidin-1-yi}-3-(4-(6-(oxetan-3-
viexypyridin-3-yl}-1H-pyrazel-1-yhpyrazelof1,5-alpyrimidine (I-223):

|OWs;
SN O/L\

166321 Step 1. To oxetan-3-0l {1.26 g, 17.046 mmol) in DMF (30 mL) under
mtrogen at 25° C was added sodium hydride (60%, 727 mg, 18.183 mmol) portion-wise over
5 munutes. The reaction was stirred for T 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 mixiure was
heated at 130 °C for 5 hours and cooled to 25 °C and stirred until the next moming. The nuxture
was dilited with ether and washed with water and brine. The organic laver was dried (MgSQO4),
filtered, and concentrated to provide slightly over 2.6 g of the title compound (considerad

100%} as vellow solid.

166322} Step2: To a solution of 5-bromo-2-(oxetan-3-yvioxy)pyridine (1.626 g, 7.068
mole) in anhydrous THF (24 ml) was added dropwise n-Bula (3.11 mb, 2. 5M in THF) at -78
°C, the resulting wixture was stred for 1 h 2-Isopropoxy-4,4,5,5-tetramnethyl-1,3,2-
dioxaborolane (1.8 mL, 8. 835 mmol) was added at -78 °C and the reaction mixiure was warmed
to room temperature and continued to stir for 2 h. The mixture was quenched with sat NH4(!
and extracted with AcOFEt and the organic laver was dried and concentrated to afford product
as a shight vellow oil which was used such as.
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(R}-5-(2-(2, 5-difluorophenvijpvrrolidin-I-yl)-3-(4-(6-{oxetan-3-vioxyipyridin-3-yi}-1 H-

pyrazol-i-yijpvrazolof 1, 5-a/pyrimidine:

e
e 2
¥
-2
A

{N v
N,
N T %
[66323] Prepared using procedure described in Example 027 from (R)-5-(2-(2,5-

diftuorophenyDpyrrolidin-1-v1)-3-(4-10do-1H-pyrazol-1-yDpyrazolo[ i, 5-alpyrimidine and 2-
(oxetan-3-yloxy}-5-{4,4,5 S-tetramethyi-1 3 2-dioxaborolan-2-yDpyridine {0 afford  title
compound as a yellow 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),
677 - 6.68 (m, 1H), 634 (brs, 0.5H), 573 - 539 (m. 1.5H), 5.04 {t, J = 6.8 Hz, 2H), 483 -
473 (m, 2H), 420 - 3.55 {m. 2H). 2.50 (s, 1H), 2.20 ~ 1 99 (m, 3H); MS (mv/z): 516.4 [M+1}+,
95%.

Esampie 31 (R)-1-(1-(8-(2-2.5-diffuorophenyl)pyrrolidin-1-yhpyrazolo]1,5-
alpyrimidin-3-yi)- Ianyraminéimyi)ﬁhan one {(§-225):

/\) f)\g

r/

I
(R)-1-{1-{5-(2-(2, 5-difluorophenvipyrrolidin-1-viipyrazolof 1, 5-a [pyrimidin-3-vi)- 1 H-

pyrazol-4d-yijethanone:

Q/ N’N \L.,_ff) F N
Sa -o
M~ ’ N

113



WO 2019/118584 PCT/US2018/065187

06324} A mixture of (R)-5-(2-(2,5-difluorophenyypyrrolidin-1-y1}-3-(4-iodo-1H-
pyrazol-1-vhpyrazolof 1, 5-alpyrimadine (40 mg, 0.081 mmoly, tributyl(1-ethoxy vinyl)stannane
(32 mg. 0.089 mmol), PAPPh3)}4 (3 mg, 0.008 nwool) in dioxane was reacted mn a sealed
microwave vial at 100 °C for 18 hours. Then, the whole was stirred at 1t when 2 mL of H{I
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 chromatography 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 lvophilized and 1solaied as a white solid (5.1 mg, 25%. TH NMR (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,
TH), 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 - 5.12 (m, 0.4H), 4.16 - 3.60 (m, 2H), 2.50 (s, 4H), 2.22 — 2.03 (m, 3H); MS (m/z); 409.2
[M+1]+, >99%

Example 32. (R)-5-(2-(2,5-difluerophenylipyrrolidin-i-vi)-3-(4-(methoxymethyi)-1H-
pyrazel-1-yhpyrazelo{i,S-ajpyrimidine (§-226):

(R)-5-(2-( 2. 5-difluoropheny}pyrrolidin-1-vl)-3-(4-(methoxymethyl)- 1 H-pyrazol-1 -

viipyrazolof 1. 5-a/pyrimidine:

SN Qf
¢ Pt N\ /(\N’N
N/‘%N)Qg )\‘)
)N Nf‘ i
N |
%J\/{)H \‘\‘j\/owie

(66325} To a mixture of DMSO (316 ubl, 445 mmol} in DCM (10 mi),

Oxalyichloride (229 ul, 2.67 mmol} was added and stirred at -78 °C for 15 min. Soluion of
{(R)-(1-(5-(2-(2,5-difluoropheny Dpyrrolidin-1-y Dpyrazolof 1, 5-alpyrimidin-3-y }- 1 H-pyrazol-
d-ylymethanol (7055 mg, 1.78 mmol) was then added with 8 ml of DCM and then

triethylamine (1.25 ml. 8.899 mmol} was added and the nuxture was brought to it Upon
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stirring for 1 h, LCMS indicated many producis but no more SM. A major side product is
observed at 1.65 min (m/z = 411} upon quenching with methanol. The whole was extracted
with AcOFt and washed with water. The organic layer 1s dried and concentrated. The side
product was purified by normal chromatography using 0-100% acetone hexanes and by reverse
chromatography using 0-100% MeCN n AmFor buffer to afford title compound as an off-
white solid (60.4 mg, 8%). 1H NMR (500 MHz, DMSO) 5 870 (d. 1 = 6.7 Hz, 1H). .46 —
813 (m, 1H), 7.75 (5. 1H). 7.65 — 7.46 (m., 1H). 7.2% (s, 1H), 7.20 ~ 6.87 (m,c 2H), 6.61 (d. J
= 6.6 Hz, 1H), 5.50 - 5.25 (m, 1H), 4.49 — 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
[M+11+, >99%.

Cmp. Prepared P Purity | M5
D as in HNMR {96} {re/z)

TH NMR (300 MHz, DMSO) 6 8.74 (d, J = 7.6 Hz, 1H),
8.62 —8.17 (m, 2H), 8.03 (s, 1H), 7.39 — 6.89 (m, 3H), 6.64
1-147 Example 1 (d,J=7.7Hz, 0.85H), 6.06 (brs, 0.15H), 544 (d, /= 6.9 97 4352
Hz, 1H), 4.10 - 3.96 (m, 1H), 3.82 - 3.57 (m, 1H), 2.48 —

2.40 (m, 1), 2.16 — 1.77 (m, 3H).

1H NMR (400 MHz DMS0) 5 8.75 - 8.46 (m, 1H), 8.28 -
8.10 (m, 1H), 7.55 (s, 1H), 7.48 —7.26 (m, 2H), 7.22 — 6.89
(i, 2H), 6.61 (d, ] = 7.4 Hz) and 6.10 — 5.95 (m) (1H}, 5.46
~5.29 (m, 1H), 4.05 - 3.97 (m, {H), 3.84 — 3.59 (m, 1H),
2.58 - 2.39 (m, TH), 2.22 - 2.00 (m, SH), 1.97 — 1.80 (m,
1H),

§-1438 Example 1 100 381.2

FH NMR (400 MHz, DMS0) ¢ 8.77 (d, J = 7.3 Hz) and

8.63 - 8.53 (m) (1), 8.24 (5, 1H}, 821 - 8.10 (m, 1H),

803 (s, 1H), 7.75-7.63 and 7.52 - 7.39 (m, 4H), 7.33 -

[-149 Example 1 6.92 (m, 4H), 6,66 (d, T =77 Hzy and 6.12 - 6.02 (m) (1H), 99 4431

559(d, J=65Hzyand 543329 (m) (1H}, 412 -4.00

(m, 1H), 3.86 -3.5% (m, 1H), 257 - 240 (m, 1H), 2.15 -
1.82 (m, 3H).

1H NME (400 MHz, DMS0) 5 8.74 - 8.64 (m, 1H), 814 —
8.05 (m, 1H), 747 (s, 1H), 7.37 - 7.25 (m, 1H), 7.17 - 7.00
1-150 Example 1 {ra, 2H), 6.66 — 6.56 (m, 11}, 5.44 — 533 (m, 15D, 4.04 o8 3953
3.96 (m, 1H), 3.76 — 3.61 (m, U3, 2.55 - 2.41 (m, LED).
2.18 - 2.02 {m, SH), 1.96 (s, 3H), 1.91 — 1 81 (m, 1H).

FH NMR (400 MHz, DMB0O) 8874 (d, ] = 7.6 Hz) and
8.62 - 8533 (m) (1H), 851 —8.45 (m) and 8.19 (s} (1H),
7.92 (s, 1), 7.56 - 7.45 (m, 2H), 7.38 - 7.28 (m, 3H), 7.22
-151 Example 1 694 and 6.87 - 6.72 (m, 3H), 6.64 (d, ] = 7.6 Hz) and 47 457.0
6.10 - 6.01 (m)(1H), 5.56 - S4% and 541 - 531 (m, 1H),
4.09-398 (m, 1H),3.77-358 (m, 1H), 254 - 230 (m,
4H), 2,12 - 1.80 (m, 3H).

1H NMER (400 MHz, DMSO) 6 9.15 — 9.04 (m) and 8.90 (s)
and .78 (d, J = 6.7 Hz) QH), 871 — 8.56 (s, 1H), 8.53 —
8.46 (m, 2HD. .41 ~8.23 (e, 2H), 7.41 — 6.93 (1, 3H),

-153 00 445 4
1-153 Exampic 1 6.67(d. ] = 8.4 Hz) and 6.13 — 6.05 (m) (1H), 5.62 - 5.52 100 3.4
and 5.41 — 5,30 (m, 1H), $.14 —3.99 (m, 1H), 3.87 - 3.62
(i, LH), 254 —2.39 (m, 1H), 212 — 1.83 (m, 3H).
. 1H NMR (400 MHz, DMSO) 5 8.76 — 8.49 (m, 1H), 8.43 — i
- e ¢ , : Y e o R L 0 397
1-153 Example 1 .29 (m) and 7.67 (5) (1H), 8.15 (s, 1H), 7.59 — 7 46 (m, 10 1.2
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1H), 7.37 - 6.91 (m, 3H), 6.68 - 6.56 and 613 - 5.96 (m,
IH), 547 - 530 (m, 1H), 5.01 —4.82 (m, 1H), 4.53 -4.32
{m, 2H), 4.06 - 3.98 (m, 1H), 3.81 - 3.62 (m, 1H), 2.55 -

2.4%Y (m, FHH, 2.17 - 1.82 (m, 3H).
1H NMR (400 MHz, DMSCY 5871 (d, =63 Hz) and

8.63 — 847 (xu) (1H), 836 - 8.24 (m) 7.57 (s) (1H}, 8.22
8.10 (m, 1H), 7.53 — 7.37 (mm, 1H), 736 - 7.24 (m, 1H),

i-136 Example | 722691 (m, 2H), 6.68 - 6.5% and 6.10 — 5.96 (m, 1H), 100 411.1

549531 (m, 1H), 4701, J=533Hz, 1H), 402 (dt, 1=
113,57 Hz, 1H), 380 - 3.45 (mm, 3H), 2.71 —~ 239 (1m, 5H),
216 -1.79 (m, 3H).

TH NMR (500 Mz, DMSO) 5 8.82 - 847 (m, 1H), 8.29 —
8.13 (m, 1H), 8.09 - 7.50 (1, 4H), 742 — 6.88 (m, 3H),

i-158 Example 3 6.73 -6.535and 6.19 - 594 (m, 1H), 5.67 - 5.26 (m, 1H), 100 4472

412397 (m, 1H}, 3.97 - 3.83 (m, 3H), 3.83 - 3.59 (m,

1H), 2.48 - 2.40 (m, 1H), 221 - 1.80 (m, 3H).
TH MR (500 MHz, CDCl) 6 8.96 - 8.44 (m, 2H), 8.40
2.08 (m, 3H), 7.99 - 7.72 (mm, 2H), 745 - 7531 (m, 1H),
Example 3 7.09-6.81 (m, 2H), 6.78 — 6.69 (m, 1H), 6.42 - 5.81 (m, 100 4443
{H), 575 - 516 (m, 1H), 4.14 - 3.65 (mm, 2H), 2.57 - 2.43
G, 1H), 2.22 - 2.03 (m, 3H).
TH NMR (500 MHz, CDCI3) 6 9.03 — 8.54 (m, 2H), 8.50 —
8.08 (m, 3H), 8.07 - 7.88 (m, 1H}, 7.80 - 7.33 (m, 2H),
i-160 Example 3 TA2 - 678 (m, 2H), 6.77 - 6.64 (m, 1H), 6.46 - 585 (m, 100 444 3
1H), 578 - 516 (m, 1H), 4.18 - 3.63 (i, 2H), 2.59 - 245
(m, tH), 2.23 - 2.05 (m, 3H).
H NMR (300 MHz, DMSO) 5 8.98 (brs, 0.3H), 880 ¢d,J
=72Hz, IH), 8.63 (brs, 0.7H), 8.47 - 8.32 (m, 2H), 831 ~
8.20 (m, 3H), 780 (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 09
{m, 0.5H), 6.70 (d, /=74 Hz, 1H), 6.12 (brs, 0.5H), 5.70 - )
5.58 (m, 1H), 4.10 (s, TH), 3.99 (s, 3H), 3.91 - 3.79 (m,
1H), 3.75 - 3.66 (m, 1H)}, 2.16 - 2.05 (in, 2H), 1.98 - 187
{m, 1H).
TH NMR (500 MHz, DMSO) 6 8.85 - 8.65 (m, 1H), 8.63 -
7.89 (m,3H), 7.77 - 6.88 (m, 6H), 6.72 - 6.58 and 6.13 —
I-162 Example 3 5.99 (m, tH), 5.66 - 5.29 (ya, 1H), 4.13 - 3.99 (m, 1H), 99 4493
391358 (m, 1H}, 2.48 - 2.3% (m, 1H), 2.16 - 1.80 (m,
3H).
TH NMR (500 Mz, DMSO) 8 9.25 - 8.91 (mn, 3H), 8.85 —
8.14 (m, 4H), 742 -~ 6.85 (1, 3H}, 6.74 - 6.61 and 6.20 -
i-163 Example 3 6.01 (m, 1H), 5.69-330 (m, 1H), 417 -398 (m, I1H), 58 4452
3.93 361 (m, 1H}, 248 - 2.40 (m, 1H), 2.19 - 1.80 (m,
3H).

H NMR (500 MHz, DMS() 6 8.84 - 3.49 (m, 1H), 833 ~
7.96 (m, 2ZH), 7.96 - 7.82 {m, 1H), 7.80 - 7.65 (m, 1H),
741 —-6.86(m, 3H), 6.72 -6.58 (m, 1H),6.15-6.00 (m, 97
HH), 563 - 528 (m, 1H), 4.12 - 3.97 (m, 1H), 3.89 - 3.58
(m, 1H), 2.78 - 2.62 (mm, 3H), 2.47 - 2.40 (m, 1H}, 2.15 -

L.81 (m, 3H).

H NMR (500 MHz, DMSO) 6 8.94 -3.71 (m, 1H), 8.64 —
2.07 (m, 3H), 7.87 - 7.64 (mm, 1H), 7.45 - 7.28 (m, 1H),
7.27 - 6.8% (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), 5.65 - 5.30 (m,

1H), 4.15-3.99 (m, 1H), 388 - 3.58 (in, 1H), 3.56-3.38

(m, 3H), 2.49 -2 38 (m, 1H), 2.16 — 1.80 (m, 3H).
'H NMR (500 MHz, CDCE) 5 8.18 (brs, 1H), 8.00 (5, 1H),

i-166 Example 1 709679 (m, 2H), 6.75 - 6.60 (m, 1H), 6.37 - 568 (m, 100 4112

{H), 564 512 (sm, 2H), 3.90 (5, 4H), 3.78 ~ 3.60 (mm, 1H),

I-159

i-161 FExample 3

1164 Exaniple 3

464.1

I-165 Exaniple 3

99 474.2
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2,33~ 235 (m, 1H), 2,01 — 1.96 (m, 3H), 1.79 - LA48 (m,
3H).

I-167

Example |

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 — 5.82 (m, 1H), 5.50 — 5.36 (m, 2H), 3.94 - 3.68
(m, 5H), 2.48 — 238 {r, 1H), 2.28 (s, 3H), 2.5 — 1.96 (1,

3H).

98

481.2

I-168

Example 1

1H KMR (400 MHz, DMSO} 6 9.09 — 9.00 {1} and 8.77 (d,
J=7.1Hz) (1H), 8.64 — 8.55 (nt and 8.36 — 8.05 (m) (3H),
7.39 —6.85 (m, 3H), 6.73 - 6.61 and 6.14 — 6.04 (m, 1H),
548 - 5.30 (s, 1H), 4.05 — 3.96 (m, 1H), 3.81 —3.63 (m,
LEE), 2.56 238 (ru, 1H), 2.15 — L.81 (m, 31,

100

368.2

[-169

Example 1

1H NMR (400 MHz, DMSO) 58.78 — 8.67 and .59 - 850
(i, LH). 8.37 - 8.28 (m and 7.71 (s) (143, 8.16 (s, 1H),
7.59 — 745 (m, 1H), 7.37 - 7.03 (m, 2H). 6.99 - 6.91 (m,
IH), 6.65 — 6.57 and 6.07 — 5.97 (. 1H), 5.58 — 5.49 and
541529 (s, 1H), 4.97 — 477 (m, 1H), 4.08 - 3.98 (m,
1H), 3.81 — 3.56 (m, 1H), 2.57 - 2.37 (m, LH). 2,12 - 1.8
(m, 3H), 1.54 — 1.31 {m, 6H).

100

4251

-171

Example 3

1 NMR (500 MHz, DMSO) 5 13.04 — 12.70 (m, 1H), 881
—8.48 (m, 1H), 8.30 -~ 7.57 (m, 5H), 7.37 — 6.80 {m, 3H),
6.71 —6.53 and 6.13 — 5.96 (m, [H), 5.65 - 5.28 {mn, 1H),
411 -3.98 (m, 1H), 3.86 - 3.61 (m, 1H), 2.48 - 241 (m,

1H), 2,14 — 1.81 (m, 3H),

{00

.
w2
3
2

0
[
~3
b2

Example 1

1H NMR (400 MHz, DMSO) 6 8.77 — 8.66 and 8.60 - 8.48

(m, 1H), 8.23 — .10 (m, 11}, 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,

THD), 4.08 —3.97 (m, 1H), 3.86 — 3.57 (m, 1H), 3.66 (s, 3H),
2.57 - 2.37 (m, UH), 2.14 - 1.78 (. 3H).

100

[OX]
2
3
[\

1-177

Example 6

U NMR (500 MHz, CDCE) 6 838 - 7.97 (. 3H). 7.75 (s,
L), 7.08 (td, = 9.2, 4.3 Hz, 1H), 7.01 - 6.81 (m, 1H),
6.74 — 6.66 (m, 1H), 6.42 — 6.19 (m, 0.5H), 5.97 - 5.76 (m,
0.5F0). 5.71 — 5.50 {m, 0.5H), 5.27 — 5.09 {m, 0.5H), 4.13 -
3.54 (m, 2HD. 2.58 — 2.34 (e, 1H), 2.15 — 1.83 (1, TH),
1.30 — 1 10 {m, 6H).

9%

I-188

Exanmple 7

T NMR (300 MHz CDCl) 6 8.37 — 8 14 (m, 21), 7.90 (br
s, 1H), 7.66 (brs, 1H). 7.13 — 7.03 {m, 1H), 6.96 - 6.84 (m,
1H), 6.78 — 6.66 (m, 1H), 6.43 — 6.20 (m, 1H), 6.03 - 5.83
(m, 1), 5.74 - 5.54 (m, [FD), 5.02 — 4.62 (ru, 4H), 4.04 —
3.63 (m, 2HD, 2.59 —2.39 (m, 1H), 2.22 — 2.00 {ru, 3H).

100

da
[N}
j]
[

i-189

Example 7

TH NMR (500 MHz, CDCL) 6 837 ~ 8.21 (e, 2H), 8.02 (or
s, 1H), 7.69 (brs, 1), 7.63 (5, 1H), 7.49 (1, 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), 4.00 — 3.66 (ny, 2H), 2.57 — 2.44 (m,
TH), 2.21 —2.02 {ru, 3H).

100

I-190

Example 3

).
-
’

11 NMR (500 MHz, CDCl3) 6 8.91 ~ 8,51 (m, 1.56), 8.39 —
8.12 (m, 3.5H), 7.87 (5, 1H), 7.57 — 7.39 (m, LH), 711
7.03 (m, 1H), 6.89 (s. 1H), 6.73 (s, 1H), 6.38 (s, 0.7H), 5.96
—5.84 (m, 0.3H), 5.69 (s, 0.7H), 5.28 — 5.14 (m, 0.3H),
445 3.87 (m, 1), 3.69 (5, 1H), 2.51 (s, [FD), 2.22-2.12
(m, 2H), 2.11 — 2.01 {m, 1H).

99

462.2

I-191

Example 3

TH NMR (300 MHz, CDCly) 5 9.11 ~ 8.80 (m, 1H), 8.75 (d,
J= 1.9 Hz, 13), 8.49 - 8.06 (m, 35, 8.01 — 7.85 (m, 26D).
712 (4d, J= 9.3, 4.3 Hz, 1H), 6.90 (s, 1H), 6.73 (s, 1H),
6.38 (s, 0.7H), 6.01 — 5.82 (ny, 0.3H), 5.71 (s, 6.7H), 5.32 —
5.16 (m, 0.3H), 3.93 (s, 1H), 3.70 (s, LFD), 2.50 (s, {FD), 2.23

— 201 (m, 3H).

469.2

§-192

Example 14

1H KMR (400 MHz, DMSO} 6 8.79 — 8.74 {1} and 8.70 (d,
J=7.8 Hz) (1H), 8.53 — 8.47 () and 8.35 - 8.29 (m) and
8.28 — 8.17 (n) (3H), 8.15 — 8.09 (m) and 8.03 (s) (1H),

100

426.1

119




WO 2019/118584 PCT/US2018/065187

771 - 7.58 and 7.52 — 7.38 (m, SH), 7.33 - 7.22 {m, 2H),
6.63 (d. T=7.9 Hz) and 6.08 - 6.03 (m) (IH), 5.72 - 5.65

and 5.55 ~ 5,48 (m, 1), 3.92 - 3.83 (., [FD), 3.81 - 3.7
(m, 1), 2.59 — 2.46 (m, 1FD), 2.25 — 1.92 (m, 3FD).

¢

FH NMR (400 MHz, DMSO}1 6 8.80 - 8.69 (m, [H), 8.39 —
848 (m) and 8.23 (sy and 8 21 (s} (2H}, 8.15 - 8.68 (m) and
8.04 (s) (1H), 7.71 = 7.55 (1n, 3H), 7.50 - 7.37 (m, ZH),
i-193 Example 2 728, =72Hz 1H),707-69%(m, 1H), 664, J= 100 4441
7.7 Hz) and 6,13 - 6.05 (my (1H), 5.60 (d, J = 6.8 Hz) and
549 - 541 () (1H), 3.98 -3.82 (m, 1H),3.74 (dd, I =
16,7 72 Hz 1H), 2.55-240 (m, 1H), 2.24 - 1.93 (m, 3H).

1H NMR (400 MHz, DMSO) 6 9.06 - 8.96 and 8.81 - 8.72
(m, 1H), 864 -854 and 3.48 - 824 and 8.19 - 3.04 (m,
5H), 7.53-742 (m, 1H), 739 -728 (myand 7.23 - 7.15
i-194 Example 3 (m) and 7.08 - 6.94 (m) GH), 6.66 (d, I= 7.8 Hz) and 6.10 99 462
~6.04 (i (1H), 561 - 5351 and 541 - 531 (m, 1H), 4.11
~3.98 (m, 1H), 3.87 - 3.61 (m, 1H), 2.57 — 239 (m, 1H),
233 - 1.83 (m, 3H).

TH NMR (500 MHz, CDCly) 58.22 (5, tH), 8.15(d, /= 7.6
Hz, 1H), 7.83 (s, 1H), 744 (s. 1H), 7.42 —7.34 (m, 4H),
730~ 7.27 (m, 1H), 6.03 (d. /= 7.6 Hz, LH). 5.25 (brs,

1H), 5.09 (brs, 1H}, 2.18 (s, 3H), 161 (4. J = 6.8 Hz, 3H).

§-196 Example 18 99 3192

T NMR (500 Mz, CDCls) 8 943 (brs. 0.3H), 9.24 (s,
0.7H), 9.14 (dd, J = 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 (m, LD, 7.11 (1d, /= 9.2, 4.3 Bz, 1H), 6.89 (s. [FD). 100 4452

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

1H), 2.23 — 2.65 (m, 3H).

T NMR (500 MHz, CDCI3) 5 8.68 (brs, 0.5H), 8.46 —
8.0 (m, 3.5H), 7.90 — 7.59 (m, 2H), 7.12 — 6,84 {m, 2H),
1-200 Exanmple 3 6.82 (Ad. T = 8.5, 0.7 Bz, 1H), 6.73 (s, 1H), 6.34 (br s, 100 4742
0,651, 5.90 (brs. 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) 5 8.96 - 8.65 (m, 1H), .48 -
8.14 (m, 3H), 8.06 (s. 1H), 7.13 — 6.82 (m, 3H), 6.73 (s,

1-201 Example 3 1H), 6.41 - 6.15 (m, 1H), 5.97 - 5.81 (o 1FD). 576 -553 | 999 4742
(tn, 159, 4.09 - 3.61 (m, 560, 2.51 (s, L), 2.18 - 2.03 (i,
3H).

TH NMR (300 MHz, CDCla) 6 8.99 (brs, 1H), 8.35 (s, 1H),
8.22 (s, 1H), 8.11 — 8.3 (m, 2H), 7.83 (brs, 1H), 7.19 —
1-202 Example 3 | 6.61 (m, 4H), 631 (brs, 0.4H), 5.91 (brs, 0.6H), 5.62 (brs, | 99.8 474.2
0.4H), 5.30 (br s, 0.6H), 4.20 — 3.62 (m, 5H), 2.53 (s. LH),
217 — 1.99 (m, 3H),.

T NMR (500 MHz, CDCl) 6 9.07 - 8.95 (m, 0.5H), 8.84
(s. LFHD). R.68 (s, 1H}, 8.46 — 8.08 (m, 2.5H), 7.92 (s, LH),
1-203 Example 3 7.47 (brs, 0.5H), 7.16 — 6.88 (m, 1.5H), 6.75 (5, 1H), 6.35 100 487.2
(s, 1H), 5.95 — 5.57 (m, 3FD). 5.20 (s, 1), 4.20 - 3.86 (m.
2H), 3.82 —3.56 (yu, 1H), 2.52 (s, 1H), 2.17 — 2.04 (m, 2H).

I NMR (500 MHz, CDCl2) 5 9.04 (5. 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), 420 - 3.55
{m, 5H), 2.53 (s, 1H), 2.20 — 1.98 {m, 3H).

H NMR (500 MHz, CDCL) 6 9.17 - 8.96 {m, 0.5H), 8.58 —
8.14 (m, 4.5H), 8.07 (s, IH). 7.63 — 7.35 (m, 1H), 7.16 —
1-205 Example 3 6.80 (m, 2.5H), 6.74 (s, 1), 6.37 (s, 0.5H), 5.89 (s, 0.51), {00 4623
5.80 — 5.60 (ny, 0.5H), 5.37 - 5.14 {m, 1H), 3.99 - 3.63 (m,
2H), 2.62 — 2.43 (m, 1H), 2.19 — 2.06 (m, 3H).
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{-207

Example 21

H NMR (500 MHz CDCl) 6 8.65 (s, 2H), 8.48 (s, LH),
8.31 (s, 1H), 8.27(d, /= 6.7 Hz, 1H), 7.95 (s, 1H}, 7.51 (s,
T, 7.22 (5, 1), 6.65 (s, 1H), 6.33 (d, J = 6.3 Hz, 1H),
5.73 (s, TH), 3.97 (s, [FD). 3.73 (d, J = 6.8 Hz, 1H), 2.52 (s,
1M}, 2.42 (s, 1), 2.22 — 2.07 (m. 2H).

100

§-210

Example 8

T NMR (500 MHz COCl) 6 8.36 - 8.03 (m, 25, 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 — 4.09 (m, UH), 4.07 - 4.00 (m, [F). 3.99 - 3.34
(m, 2FD), 3.77 - 3.26 (m. 3H), 2.57 — 2.43 (mu, 1H), 2.39
2.28 (m, 1H), 2.19 — 1.86 (m, 4H).

59

Example 21

TH NMR (500 Mz, CDCh) 6 8.48 (s, 1H), 833 (5, 1H),
827 (s, 1H}Y, 8.25 - 8.15 (m, 2.7H), 8.11 — 7.99 (m, 6.3H),
7.85 (s, 1H), 7.42 (s, 1H), 7.24 — 7.14 (m, 1H), 7.11 - 6.96

(m, 1), 6,31 (5, 1H), 5.74 (s, 1H), 3.95 (s. 4H), 3.71 (s.
LED. 2.50 (s, L), 2.37 (5, 1FD), 211~ 2.01 (m, ] = 7.6 Hz,

2H).

Example 7

TH NMR (500 MHz, CDCls) 6 8.30 (s, 2H), 7.92 — 7.48 (m,
7H), 7.10 - 7.02 (m, 1H), 6.94 - 6.81 (m, 1H), 6.77 - 6.69
(m, 1), 6.68 - 6.60 (m, [FD), 6.41 — 6.00 (rn, 1H), 5.85
5.47 (m, 13, 4.48 (1,7 = 9.5 Hz, 2H), 4.04 - 3.62 (m, 26D,
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 8.60 — 8.58 (m, 2H), 8.56 —
8.51 (m, 1H), 8.32 —8.17 (m, 3H), 7.98 - 7.91 (m, 1H),
7.60 ~7.51 (s, 2H), 7.1~ 7.12 (m, 1H), 7.08 - 7.01 (m,
1H), 6.37 — 6.30 (m, 1H), 5.83 - 5.76 (m, LH). 4.02 - 3.92
(i, 1H1}, 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

I-215

Example 14

'H NMR (500 MHz, CDCl3) 6 8.34 - 8.14 (m. J = 30.5 Hz,
3H), 781~ 7.70 (m, U, 743 -~ 7.32 (m, 1), 7.18 - 7.08
(m, 1), 6.38 - 6.29 (m, [FD), 5.76 — 5.66 (ru, 1H), 4.06 —
3.92 (m, LED. 3.78 — 3.68 (e, 1H), 2.57 — 2.37 {1, 2H),
2.24 — 2.03 (m, 2H).
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418.2

Example 26

TH NMR (500 MHz, CDCl) 58.29 - 7.92 (m. 3H), 7.46 —
7.32 (m, 1H), 7.22 - 7.09 (m, 1H), 6.29 — 5.91 (my, 2H),
5.64 - 5.10 (m, 1H), 4.39 - 4.20 (nu 1), 4.04 - 3.61 (m.
TH, 2.84 - 2.70 (m, 30, 2.53 - 2.28 (m. 2H), 2.19 (s. 3D,
2.16 —2.01 (m, 2H}.
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Example 21

T NMR (500 MHz, CDCL) 6 842 (dd, J = 2.4, 0.6 Hz,
1H), 8.32 - 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, 1), 4.00 (5, 3H), 3.99 - 3.94 (m, 1D, 3.80 —
367 (m, 1H), 2.59 - 2.33 (m, T3, 2.20 - 2.04 (i, 26,

996
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1-224

Example 3

T NMR (500 MHz, CDCh) 6 8.83 - 8.48 (. 2H), 838 -
.04 (m, 3H), 7.92 - 7.72 {m, 1H), 7.12 - 7.01 {m, 1H),
6.97 - 6.81 {m, 1H), 6.78 — 6.68 (m, 1H). 6.42 — 6.26 (m,
0.7F1). 5.97 — 5.83 (m, 0.3H), 5.72 — 5.54 {m, 0.7H), 5.30 -
.13 (. 0.3H), 4.08 (5, 3H), 3.98 — 3.86 (m, H),3.79 -
364 (m, 1H), 2.60 — 2.43 (m, 1H), 225 — 1.97 (m, 3H),
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Exampie 33; TrkA kinase assay protocol

100326]

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

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

Assay buffer contained 50 mM HEPES, 10 mM MgCh, 1 M EGTA, 2 mM DTT, 0.1 mg/mL
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BSA, and 0.005% w/v tween 20, pH 7.5, Enzyme dilution buffer was made by supplementing
assay buffer with 25% w/v glycerol. Antibody dihution buffer contained 20 mM Tris, 137 mM
NaCl, 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 temperature. The TrkA stock solution (0.1
mg/ml) was diluted 156x in enzvme 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 DMSO at 300x final assay concentration. One pb of each test compound
ditution was nuxed with 99 pL assay buffer plus ATP (30 uM) and five ul. of each test
compound-ATP sohution was added o wells contaiming enzvme. Positive control wells
contained enzyme and substrates but no test compounds. After a 15 minule enzyme-test
compound preincubation, five pl of substrate diluted 1o assay buffer was added to all wells.
Final assay concentrations were 33 pM TrkA, 100 oM peptide substrate, and 10 uM ATP. After
afive minute reaction, five uL of 80 mM EDTA was added, followed five minutes later by five
ul two nM antibody solution. The ratio of fluorescence at 665 nm vs. 615 nM in each well
was determined using a Tecan Infintte Pro F200 plate reader. For each test compound well,
percent inhibition was calculated {% inhib. = 100-100%(fest value-neg. control)/{pos. control-
neg. conirol)}. Percent inhibition values were fit to a four parameter logistic to determine ICso

values for each test compound.

[00327] Table 1. Trk Kinase activity of compounds of the present disclosure in the Trk
kinase btochemical assay. ++++ indicates an ICse of less than about 10 nM, +++ indicates an
ICs0 between about 10 nM and about 30 nM, ++ indicates an ICse between about 50 oM and

about 500 nim, and + imdicates an ICso greater than 500 nM.

Fable 1:
Cmp TrkA Cmp Trka Cmp TrkA
Mo, WT ICss Ng. WT ICs Mo. WT ICs
(nM) {(nM) {npd)
1-147 A+ [-155 A4 I-163 4+
I-1438 e I-156 ot I-104 At
I-149 ot 1-157 +++t I-165 +++
[-150 et [-15% ++4++ I-166 +
I-151 At i-159 At I-167 ;
I-152 ++++ I-160 +4+++ I-168 A
i-153 At I-161 - -169 i
I-154 A+ I-162 A4 I-170 4+

122



WO 2019/118584 PCT/US2018/065187

Cmp Trka Cmp TrkA Cmp TrkA
No. | WTICs Mo, | WTECs Ne. | WTICs

(nM) {(nMvl) {(n¥i)
I-171 At I-190 Ao 1-209 At
=172 SISERA I-191 +4++ 1-210 e+
I-173 Attt 1-192 At i-211 Aot
I-174 -+ [-193 44+ 1-212 o
i-175 et [-194 Ao 1-213 bt
1-176 o 1-195 - 1-214 R
177 o I-196 4+ 1-215 S
i-178 At I-197 ot i-216 et
i-179 -+ E-19% 4+ 1217
I-180 Aot i-199 ot 1-218
I-181 At £-200 ot 1-219
[-182 4+ 1-201 44+ 1-220
I-183 At 1-202 Attt i-221 At
I-134 -+ [-203 44+ 1-222 o
i-185 et [-204 Ao 1-223 bt
I-186 e 1-205 bt 1-224 bt
I-187 o 1-206 4+ 1-225 S
i-188 At £-207 ot 1-226 et
I-189 -+ £-208 4+

EQUIVALENTS

166328] Those skilled in the art will recognize, or be able to ascertain, using no more than
routing experimentation, numerous equivalenis to the specific embodiments described
specifically herem.  Such equivalents are niended to be encompassed in the scope of the

tollowing claims.



CLAIMED:

1. A compound of formula (IV)

A (IV),
or a pharmaceutically acceptable salt, hydrate, solvate, isotope, stereoisomer, or tautomer
thereof, wherein:

X is H, (C;-Cg) alkyl, or halogen;

Xiis Hor D;
Y is H, D, C;1-Cs alkyl, or CN;
Ro
Ry 5

N

Lis R R _O(CR3R4)-(Cs-Cio) aryl, -NRs-(CR3R4)-(Cs-Cio) 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 Re;

each Ry and Ry is independently H, (C;-Cs) alkyl, (C1-Cs) alkoxy, (C1-Cs) haloalkyl,
(C1-Ce) haloalkoxy, halogen, or -OH;

R21s (Cs-Cio) aryl or 5- or 6-membered heteroaryl, wherein the aryl and heteroaryl are
optionally substituted with one or more R7;

R2is H, D, (Ci-Ce) alkyl, or halogen;

each R3, R4 and Rs at each occurrence is independently H or (C1-Ce) alkyl;

each Re is independently at each occurrence (C1-Cs) alkyl, (C1-Cs) alkoxy, (C1-Ce)
haloalkyl, (C1-Cs) haloalkoxy, or halogen;

each Ry is independently at each occurrence (C1-Cs) alkyl, (Ci-Ce) alkoxy, (C1-Ce)
haloalkyl, (Ci-Cs) haloalkoxy, or halogen;
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Ais ( Rs) n;

Q is N or CRo;

each of Rg and Ro, at each occurrence, independently is H, halogen, cyano, (Co-Ce)alkyl-
OR?, (Cp-Ce)alkyl-NR?RP, (Co-Cy)alkyl-C(O)R?, (Co-Co)alkyl-P(O)R?R®, (Co-Cs)alkyl-S(O),R?,
NRC(O)R?, or NR°S(O)2R?, or RY,

or Rg and Ro, together with the atoms to which they are attached, form a 5- to 7-
membered ring optionally comprising one or more heteroatoms selected from N, O, and S and
optionally substituted with one or more R5';

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

each of R%! and R®2, at each occurrence, independently is H, halogen, cyano, (C1-Cs)
alkyl, (C1-Cs) haloalkyl, (Co-C3)alkyl-OR¢, (Co-C3)alkyl-NR°RY, C(O)ORE, or C(O)NRRY;

each of R?, R®, R¢, and RY independently is R!, (C3-Cs) cycloalkyl, 3- to 8-membered
heterocycloalkyl, (Co-C3)alkyl-ORE, or (Co-C3)alkyl-NRENR",

or R? and R® or R® and RY together with the atoms to which they are attached form a 5 to
7-membered ring optionally comprising one or more heteroatoms selected from N, O, and S;

each of R®, R¢, R" and R! independently is H, (C1-Cs) alkyl or (Ci-Cs) haloalkyl;

nis 0, 1, or 2; and

pis 0, 1, or2.
2. The compound of claim 1, wherein X is H, F, or methyl.

3. The compound of claim 1, having a formula (V), (Va), (Vb), (Vc), (Vd), (VIa), (VIb),
(VIc), (VIIa), (VIIb), (VIIc), (VIIa), (VIIIb), or (VIIIc):
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N N
N—y Ny
) )
8 (Re
(Re), (VITa), 4" (VID),
F F
e LD
- & ~ F . \N =
N N N
N—, |N
< o
B\ (Re), (ViIla),
(Ra), (vire),
F F
/ — N _~N
F \ \N . \N ~

R VIIIb),

o (VD) or (Re), (vr1ic),
or a pharmaceutically acceptable salt, hydrate, solvate, isotope, stereoisomer, and tautomer
thereof.

4. The compound of claim 1, wherein the compound is selected from:

(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(trifluoromethyl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-147);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-methyl- 1 H-pyrazol-1-yl)pyrazolo[1,5-
a]pyrimidine (I-148);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-phenyl-1H-pyrazol-1-yl)pyrazolo[ 1,5-
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a]pyrimidine (I-149);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(3,4-dimethyl-1H-pyrazol-1-yl)pyrazolo[ 1,5-
a]pyrimidine (I-150);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(3-methyl-4-phenyl-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-151);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(1H-pyrazol-1-yl)pyrazolo[ 1,5-a]pyrimidine (I-
152);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(pyrazin-2-yl)-1H-pyrazol-1-yl)pyrazolo[1,5-
a]pyrimidine (I-153);
(R)-5-(2-(3,6-difluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-methyl-1H-pyrazol-1-yl)pyrazolo[ 1,5-
alpyrimidine (I-154);

(R)-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1 H-pyrazol-4-
yl)methanol (I-155);

(R)-2-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)ethan-1-ol (I-156);

(R)-4-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)- 1 H-pyrazol-4-
yl)-3,5-dimethylisoxazole (I-157);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(1'-methyl-1H, 1'H-[4,4'-bipyrazol]-1-
yl)pyrazolo[1,5-a]pyrimidine (I-158);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(pyridin-3-yl)-1H-pyrazol-1-yl)pyrazolo[ 1,5-
a]pyrimidine (I-159);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(pyridin-4-yl)-1H-pyrazol-1-yl)pyrazolo[ 1,5-
a]pyrimidine (I-160);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(5-methoxypyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-161);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(thiophen-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-162);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(pyrimidin-5-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-163);
(R)-5-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)-2-methylthiazole (I-164);
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(R)-4-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)-1-methylpyridin-2(1H)-one (I-165);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(5-methoxy-3-methyl-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-166);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(3-methoxy-5-methyl-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-167);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(1H-1,2,4-triazol-1-yl)pyrazolo[ 1,5-a]pyrimidine
(I-168);

(R)-2-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)propan-2-ol (I-169);

(R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazole-4-
carbonitrile (I-170);
(R)-3-(1H,1'H-[4,4'-bipyrazol]-1-yl)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-
a]pyrimidine (I-171);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-methoxy-1H-pyrazol-1-yl)pyrazolo[ 1,5-
alpyrimidine (I-172);

(R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazole-4-
carboxamide (I-173);

(R)-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)dimethylphosphine oxide (I-174);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(3,6-dihydro-2H-pyran-4-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-175);
(R)-3-(4-(difluoromethyl)-1H-pyrazol-1-yl)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-
yl)pyrazolo[1,5-a]pyrimidine (I-176);

(R)-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)diethylphosphine oxide (I-177);

(R)-2-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)-5-methyl-1,3,4-oxadiazole (I-178);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(oxetan-3-yloxy)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-179);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-((2-methoxyethoxy)methyl)-1H-pyrazol-1-
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yl)pyrazolo[ 1,5-a]pyrimidine (I-180);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(methylsulfonyl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-181);
(R)-5-(2-(3-fluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-methyl-1H-pyrazol-1-yl)pyrazolo[1,5-
a]pyrimidine (I-182);
(R)-2-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-2.,4,6,7-
tetrahydropyrano[4,3-c]pyrazole (I-183);
(R)-1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1,4,6,7-
tetrahydropyrano[4,3-c]pyrazole (I-184);
(R)-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)(morpholino)methanone (I-185);
(R)-1-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)- 1 H-pyrazol-4-
yl)-N,N-dimethylmethanamine (I-186);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(tetrahydro-2H-pyran-4-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-187);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(2,5-dihydrofuran-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-188);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(furan-3-yl)-1H-pyrazol-1-yl)pyrazolo[ 1,5-
a]pyrimidine (I-189);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(5-fluoropyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-190);
(R)-5-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yDnicotinonitrile (I-191);
(R)-5-(2-(3-fluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-phenyl-1H-pyrazol-1-yl)pyrazolo[1,5-
a]pyrimidine (I-192);
(R)-5-(2-(3,6-difluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-phenyl-1H-pyrazol-1-yl)pyrazolo[ 1,5-
a]pyrimidine (I-193);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(2-fluoropyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-194);
(R)-N-methyl-3-(4-methyl-1H-pyrazol-1-yl)-N-(1-phenylethyl)pyrazolo[1,5-a]pyrimidin-5-
amine (I-195);
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(R)-3-(4-methyl-1H-pyrazol-1-yl)-N-(1-phenylethyl)pyrazolo[ 1,5-a]pyrimidin-5-amine (I-196);
(R)-3-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)-1,1-dimethylurea (I-197);

(R)-3-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)- 1 H-pyrazol-4-
yl)-1,1-dimethylsulfonylurea (I-198);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(pyridazin-4-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-199);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(6-methoxypyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-200);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(4-methoxypyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-201);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(2-methoxypyridin-3-yl)- 1 H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-202);
(R)-4-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)nicotinamide (I-203);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(3-methoxypyridin-4-yl)- 1 H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-204);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(3-fluoropyridin-4-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-205);
(R)-5-(2-(3,6-difluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-(5-methoxypyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-206);
(R)-5-(2-(3,6-difluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-(pyridin-4-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-207);
1-(1-(5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)- 1 H-pyrazol-4-
yl)pyrrolidin-3-ol (I-208);

1-(1-(5-((R)-2-(3-fluoropyridin-2-yl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-
4-yl)pyrrolidin-3-ol (I-209);
5-((R)-2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(tetrahydrofuran-3-yl)- 1 H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-210);
(R)-5-(2-(3-fluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-(5-methoxypyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-211);
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(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(4,5-dihydrofuran-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-212);
(R)-5-(2-(3-fluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-(pyridin-4-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-213);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(5-(oxetan-3-yloxy)pyridin-3-yl)-1H-pyrazol-
1-yl)pyrazolo[1,5-a]pyrimidine (I-214);
(R)-5-(2-(3-fluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-(trifluoromethyl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-215);
(R)-5-(2-(3-fluoro-6-methoxypyridin-2-yl)pyrrolidin-1-yl)-3-(4-methyl-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-216);
(R)-5-fluoro-N,N-dimethyl-6-(1-(3-(4-methyl-1H-pyrazol-1-yl)pyrazolo[1,5-a]pyrimidin-5-
yl)pyrrolidin-2-yl)pyridin-2-amine (I-217);
(R)-5-fluoro-N-methyl-6-(1-(3-(4-methyl-1H-pyrazol-1-yl)pyrazolo[ 1,5-a]pyrimidin-5-
yl)pyrrolidin-2-yl)pyridin-2-amine (I-218);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(6-fluoropyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-219);
(R)-N-(1-(2,5-difluorophenyl)ethyl)-3-(4-(6-methoxypyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidin-5-amine (I-220);
(R)-5-(2-(3,6-difluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-(6-methoxypyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-221);
(R)-5-(2-(3-fluoropyridin-2-yl)pyrrolidin-1-yl)-3-(4-(6-methoxypyridin-3-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-222);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(6-(oxetan-3-yloxy)pyridin-3-yl)-1H-pyrazol-
I-yl)pyrazolo[1,5-a]pyrimidine (I-223);
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(2-methoxypyrimidin-5-yl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-224);
(R)-1-(1-(5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[ 1,5-a]pyrimidin-3-yl)-1H-pyrazol-4-
yl)ethan-1-one (I-225); and
(R)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)-3-(4-(methoxymethyl)-1H-pyrazol-1-
yl)pyrazolo[1,5-a]pyrimidine (I-226).
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5. The compound of claim 4, wherein the compound is (R)-5-(2-(2,5-
difluorophenyl)pyrrolidin-1-yl)-3-(4-(trifluoromethyl)-1H-pyrazol-1-yl)pyrazolo[1,5-
a]pyrimidine (I-147).

6. The compound of claim 4, wherein the compound is (R)-5-(2-(2,5-
difluorophenyl)pyrrolidin-1-yl)-3-(4-(pyrimidin-5-yl)-1H-pyrazol-1-yl)pyrazolo[ 1,5-
a]pyrimidine (I-163).

7. The compound of claim 4, wherein the compound is (R)-3-(1H,1'H-[4,4"-bipyrazol]-1-
yl)-5-(2-(2,5-difluorophenyl)pyrrolidin-1-yl)pyrazolo[1,5-a]pyrimidine (I-171).

8. The compound of claim 4, wherein the compound is (R)-5-(2-(3,6-difluoropyridin-2-
yl)pyrrolidin-1-yl)-3-(4-(pyridin-4-yl)-1H-pyrazol-1-yl)pyrazolo[1,5-a]pyrimidine (I-207).

0. The compound of claim 4, wherein the compound is (R)-5-(2-(2,5-
difluorophenyl)pyrrolidin-1-yl)-3-(4-(methoxymethyl)-1H-pyrazol-1-yl)pyrazolo[ 1,5-
a]pyrimidine (I-226).

10. A pharmaceutical composition comprising, a compound of any one of claims 1-9, and a

pharmaceutically acceptable carrier.

11. Use of a compound of any one of claims 4-9, or a pharmaceutically acceptable salt
thereof, for inhibiting of a Trk kinase or a Trk kinase fusion in a cell, wherein the use is in vitro

or ex vivo.

12. Use of a compound of any one of claims 4-9, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for treating a disease or disorder associated with the
inhibition of a Trk kinase or a Trk kinase fusion, 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, osteoarthritis,
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heart failure, chronic pain, neuropathic pain, dry eye, closed angle glaucoma or wide angle

glaucoma.

13.  The use of claim 12, wherein the disease or disorder is proliferative disorders,

hyperproliferative disorders, tumors, leukemias, neoplasms, cancers, or carcinomas.
14. The use of claim 12, wherein the disease or disorder is a cancer.

15. The use of claim 14, wherein the cancer is adrenocortical carcinoma, AIDS-related
lymphoma, AIDS-related malignancies, 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, cervical cancer,
chronic lymphocytic leukemia, chronic myelogenous leukemia, clear cell sarcoma of tendon
sheaths, colon cancer, colorectal cancer, cutaneous t-cell lymphoma, endometrial cancer,
ependymoma, esophageal cancer, Ewing's sarcoma/family of tumors, extracranial germ cell
tumors, extragonadal germ cell tumors, eye cancers, retinoblastoma, gallbladder cancer, ovarian
germ cell tumor, gestational trophoblastic tumor, hairy cell leukemia, head and neck cancer,
Hodgkin's disease, hypopharyngeal cancer, hypothalamic and visual pathway glioma, intraocular
melanoma, Kaposi's sarcoma, laryngeal cancer, acute lymphoblastic leukemia, acute myeloid
leukemia, liver cancer, non-small cell lung cancer, small cell lung cancer, non-Hodgkin's
lymphoma, Waldenstrom's macroglobulinemia, malignant mesothelioma, malignant thymoma,
medulloblastoma, melanoma, intraocular melanoma, merkel cell carcinoma, metastatic squamous
neck cancer with occult primary, multiple endocrine neoplasia syndrome, multiple
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, 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, pituitary tumor,

pleuropulmonary blastoma, prostate cancer, rectal cancer, renal cell (kidney) cancer, transitional
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cell cancer, retinoblastoma, rhabdomyosarcoma, salivary gland cancer, malignant fibrous
histiocytoma 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, astrocytoma, head
and neck squamous cell carcinoma, low grade glioma, high grade glioma, congenital mesoblastic
nephroma, adenoid cystic carcinoma, cylindromas, gestational trophoblastic tumor, urethral
cancer, uterine sarcoma, vaginal cancer, vulvar cancer, Wilms' tumor, thyroid carcinoma, gastric
carcinoma, gastrointestinal stromal carcinoma, bile duct carcinoma, CNS carcinoma, renal

carcinoma, anaplastic large-cell lymphoma, or mesothelioma.

16.  The use of claim 14, wherein the cancer is cerebellar astrocytoma, brain stem glioma,
breast cancer, colon cancer, colorectal cancer, head and neck cancer, liver cancer, non-small cell
lung cancer, small cell lung cancer, medulloblastoma, osteosarcoma/malignant fibrous
histiocytoma of bone, pancreatic cancer, rectal cancer, salivary gland cancer, soft tissue sarcoma,
stomach (gastric cancer), thyroid cancer, mammary analogue secretory carcinoma (MASC), lung
adenocarcinoma, sarcoma, glioblastoma, astrocytoma, head and neck squamous cell carcinoma,

low grade glioma, or high grade glioma.

17. The use of claim 14, wherein the cancer is pediatric glioma or congenital mesoblastic
nephroma.
18. The use of claim 14, wherein the cancer is salivary gland cancer, a soft tissue sarcoma, a

glioma, thyroid cancer, ovarian cancer, pancreatic cancer, non-small cell lung cancer, breast

cancer, or colorectal cancer.

19. The use of claim 14, wherein the cancer is a soft tissue sarcoma, a glioma, thyroid cancer,
salivary gland cancer, breast cancer, non-small cell lung cancer, colorectal cancer, or ovarian

cancer.

20. The use of claim 14, wherein the cancer is lung cancer, breast cancer, colorectal cancer,

thyroid cancer, a glioma, or a salivary gland cancer.
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