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Abstract:

The present disclosure relates to pyrazolo[1,5-]pyrimidine compounds useful as TRK inhibitors and
compounds useful in preparing pyrazolo[1,5-]pyrimidine compounds, and methods of making and
using same. This abstract is intended as a scanning tool for purposes of searching in the particular art
and is not intended to be limiting of the present invention.
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METHODS FOR PREPARING TYROSINE RECEPTOR KINASE INHIBITORS

BACKGROUND

[0001] Growth factors are important signaling molecules that promote the growth,
development and homeostasis of many cellular systems. Neurotrophins are growth factors
that are responsible for central and peripheral neuronal growth, maturation, and death.
Neurotrophins activate cell surface receptors called tropomyosin-like receptors, which in turn
regulate intracellular kinases called tropomyosin receptor kinases (TRKs). The TRK family
of receptors includes TRKA, TRKB, and TRKC, and serve as high affinity cell surface
receptors for the growth factors NGF, BDNF, and NT3, respectively. Inhibition of these
receptors may lead to the modulation or inhibition of intracellular signaling cascades that
regulate cell growth and proliferation, cellular communication between cells that regulate
signaling, feedback mechanism, and homeostasis. These growth factors have been implicated
in the growth and proliferation of both neuronal and non-neuronal cells.

[0002] TRK inhibitors have the potential to be used in the treatment or prevention of various
diseases including inflammatory diseases, infections, autoimmune disorders, stroke,
ischemia, cardiac disorder, neurological disorders, fibrogenic disorders, proliferative
disorders, hyperproliferative disorders, non-cancer hyper- proliferative disorders, tumors,
leukemias, neoplasms, cancers, carcinomas, metabolic diseases, malignant disease, vascular
restenosis, psoriasis, atherosclerosis, rheumatoid arthritis, osteoarthritis, chronic pain,
neuropathic pain, and other disorders. Despite the widespread therapeutic utility of TRK
inhibitors, methods of making these compounds that are amenable to scale-up for large-scale
manufacturing processes have remained elusive. Accordingly, there remains a need for
compounds useful as intermediates in preparing TRK inhibitors, methods of making these
intermediary compounds, and methods of making TRK inhibitors. These needs and others

are met by the invention.

SUMMARY

[0003] In accordance with the purpose(s) of the invention, as embodied and broadly

described herein, the invention, in some embodiments, relates to pyrazolo[1,5-a]pyrimidine
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compounds uselul as TRK inhibitors and compounds uselul in preparing pyrazolo[1,5-
alpyrimidine compounds, and methods of making and using same.
[0004] Thus. in some embodiments, the present disclosure provides methods for making a

compound having the structure represented by formula (XXV):

F
2 ow
Fooz \)Q
N N
G
N

\
CFs (XXV),

or a pharmaceutically acceptable salt thereof, the method comprising coupling a compound

having the structure represented by formula (XXVI):

CFs (XXV1),

and a compound having the structure represented by formula:

F e
o
whereby replaces X!, and wherein X! is a leaving group.
[0005] In some embodiments, the present disclosure provides methods for making a

compound having the structure:
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F
Q Z>N-N
7 N\
N N
N

N\|

CFs (XXV),

or a pharmaceutically acceptable salt thereof, the method comprising: (a) preparing a nitrile

having the structure:

via reacting a heteroaryl having the structure:

Z\
S/ pdu o

CF;
and a haloacetonitrile having the structure represented by formula (XXIV):
NC” X2 (XXIV):
(b) preparing an acrylonitrile having the structure:

CH
H3C\N/ 8

o d

W
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via reacting the acrylonitrile with a hydrazine; (d) preparing an amide having the structure:

via reacting the amine and a uracil having the structure:

(@)
H\a,c:\NJLN,CH3

A

(e) preparing a compound having the structure represented by formula (XXVI):

CFs (XXVI),

via reacting the amide and a halogenating agent; and (f) preparing the compound of formula

(XXV) via coupling the compound of formula (XXVTI) and a compound having the structure:

wherein X! is a leaving group; and wherein X? is a halogen.
[0006] In some embodiments, the present disclosure provides methods for making a

compound having the structure represented by formula (XV):

CA 03172681 2022-9-21
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or a pharmaceutically acceptable salt thereol, the method comprising coupling a compound of

formula (XVI):

R™ (XVI),
and a compound of formula (XVII):

>
ArN

D (XVID),

"7».

AR N
whereby \I/\) replaces X!; wherein X! is a leaving group; wherein R is selected from
hydrogen, halogen, —CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 cyanoalkyl, -OR%°, —
C(O)R?, -S(O)R%, —S(0)>R?°, -(C1-C6 alky)OR?*, -(C1-C6 alkyl)SR?°, ((C1-C6
alkyl)C(O)R?*°, (C1-C6 alkyD)S(O)R?*°, -(C1-C6 alkyl)S(0)R*, -NR*'C(O)R?*°, —
NR?'S(0)>R?°, -NR?*?2R??*®_ _P(Q)R?*2R??®, (C1-C6 alky)NR??aR>** (C1-C6
alkyl)P(O)R??2R??® and Cy'; wherein each of R?’, R?!. R??2_and R??** when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; wherein Cy!,
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, —-CN, -NH>, —OH, -NO», C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl; and wherein Ar?
is a C6-C10 aryl or a 5- to 6-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, C1-C6 alkyl. C1-C6 haloalkyl, C1-C6 alkoxy, and C1-
C6 haloalkoxy.

10007] In some embodiments, the present disclosure provides methods for making a

compound having the structure represented by formula (XV):
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~N
Ar? Z N7\

X ==
N N
N

\ I

’

N
R (XV),

or a pharmaceutically acceptable salt thereof, the method comprising: (a) preparing a nitrile

having the structure represented by formula (XXII):

NC
-\
N

\ |

/

N
R (XXII).

via reacting a heteroaryl having the structure represented by formula (XXIII):

7

N

H
N
NS
R (XXIID),

and a haloacetonitrile having the structure represented by formula (XXIV):
NG X2 (XXIV);
(b) preparing an acrylonitrile having the structure represented by formula (XXI):

31b
R31\aN,R

o

R™ (XX1),

via reacling the nitrile of formula (XXII) and a formamidine acetal; (¢) preparing an amine

having the structure represented by formula (XTX):

N
NS

R™ (XIX).
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via cyclizing the acrylonitrile of formula (XXI) with a hydrazine; (d) preparing an amide
having the structure represented by formula (XVIII):

R (XVIID),

via reacting the amine of formula (XIX) and a uracil having the structure represented by

formula (XX):

0]
HSC\NJI\N/CHS
O)\/l

(XX);

(e) preparing a compound having the structure represented by formula (XVI):

R (XVI),

via reacting the amide of formula (XVIII) and a halogenating agent; and (f) preparing the
compound of formula (XV) via coupling the compound of formula (XVI1) and a compound
having the structure represented by formula (XVII):

.
ArN

D (XVID),

wherein X! is a leaving group; wherein X? is a halogen; wherein X! is a leaving group;
wherein R' is selected from hydrogen, halogen, —CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6
cyanoalkyl, -OR?°, —C(O)R2?°, —S(O)R?°, —S(0):R?*°, —(C1-C6 alkyl)OR?’, (C1-C6
alky)SR?%, —(C1-C6 alkyl)C(O)R?, -(C1-C6 alky)S(O)R?°, -(C1-C6 alky]})S(0):R?, —
NR2'C(O)R?, “NR2!S(0),R?", \NR??2R?? _P(0)R2>%2R>® _(C1-C6 alky)NR2?2R?*® _(C1-
C6 alkyl)P(O)R?>?2R??_and Cy'; wherein each of R?°, R?>'  R>?3 and R??®, when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; wherein Cy!,
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when present, is selected [rom a C3-C8 cycloalkyl, a 3- to 8-membered helerocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with O, 1, 2, or 3 groups
independently selected from halogen, —CN, —-NHz, —OH, —NO., C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl; wherein Ar® is a
C6-C10 aryl or a 5- to 6-membered heteroaryl, and 1s substituted with 0, 1, 2, or 3 groups
independently selected [rom halogen, C1-C6 alkyl, C1-Cé6 haloalkyl, C1-C6 alkoxy, and C1-
C6 haloalkoxy; and wherein each of R*'? and R?'® is independently C1-C4 alkyl.

[0008] In some embodiments, the present disclosure provides a compound prepared by a
disclosed method.

[0009] In some embodiments, the present disclosure provides compounds having the

structure represented by formula (XVTI):

R'™ (XVD),

wherein X! is a leaving group; wherein R1? is selected from hydrogen, halogen, —-CN, C1-Cé6
alkyl, C1-C6 haloalkyl, C1-C6 cyanoalkyl, -OR?%, —C(O)R?°, —_S(O)R?’, —_§(0).R*°, (C1-C6
alky)OR?®, —(C1-C6 alky)SR??, (C1-C6 alkyDC(O)R??, (C1-C6 alky)S(O)R??, (C1-C6
alkyD)S(0)2R2°, —~NR2!C(0)R2°, -NR2I§(0),R2°, -NR?2R22 _p(0)R22R>® —(C1-C6
alky])NR??2R?% _(C1-C6 alkyDP(O)R?*?2R??t  and Cy!; wherein each of R*°, R?>!, R??2 and
R>?* when present, is independently selected from hydrogen, C1-C4 alkyl, and C1-C4
haloalkyl; and wherein Cy!, when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-
membered heterocycloalkyl, a C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is
substituted with 0, 1, 2, or 3 groups independently selected from halogen, —CN, —-NH», —OH,
—NO3, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4
hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, and C1-C4 aminoalkyl, or a pharmaceutically acceptable salt thereof.

[0010] In some embodiments, the present disclosure provides methods for making a

compound having the structure represented by formula (XVI):
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R (xv1),

or a pharmaceutically acceptable salt thereof, the method comprising reacting an amide

having the structure represented by formula (XVIII):

R'® (XVIID),

and an activating agent, wherein X! is a leaving group; wherein R1° is selected from
hydrogen, halogen, —CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 cyanoalkyl, —OR?°_ —
C(O)R?, —S(O)R?", —=S(0O)R™, -(C1-C6 alky)OR?, —(C1-C6 alkyl)SR*’, ((C1-C6
alkyDC(O)R?, (C1-C6 alkyD)S(O)R?0, (C1-C6 alkyDS(0).R?°, -NR*1C(O)R?°, —
NR2IS(0):R2°, -NR222R2?% _P(Q)R22R22b, (C1-C6 alkyl)NR22aR?2 (C1-C6
alky)P(O)R??*R??* and Cy!; wherein each of R?®, R?!, R?>?2_ and R??*, when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; and wherein Cy',
when present, is selected from a C3-C¥ cvcloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, —-CN, -NH>, —OH, —NO>, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl.

[0011] In some embodiments, the present disclosure provides compounds having the

structure represented by formula (XVIII):

R (XVIID),

wherein R is selected from hydrogen, halogen, —CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6
cyanoalkyl, —OR20, _C(O)R2’, —S(0)R20, —S(0):R2. (C1-C6 alky)OR2, (C1-C6

CA 03172681 2022-9-21
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alkyl)SR??, (C1-C6 alkyl)C(O)R?°, (C1-C6 alkyl)S(O)R?®, —(C1-C6 alkyl)S(0):R?°, —
NR2'C(O)R?°, -NR?'S(0),R?", -NR??2R?? —P(0Q)R?*R??», -(C1-C6 alky])NR?*R?>2b, —(C1-
C6 alky)P(O)R?*?2R?>?*_and Cy!; wherein each of R??, R?!, R**2_ and R??*, when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; and wherein Cy!,
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected [rom halogen, —CN, -NH>, —OH, —NO;, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl, or a
pharmaceutically acceptable salt thereof.

[0012] In some embodiments, the present disclosure provides methods for making a

compound having the structure represented by formula (XVIII):

R (XVII),

or a pharmaceutically acceptable salt thereof, the method comprising reacting an amine

having the structure represented by formula (XIX):

R (X1X);

and a uracil having the structure represented by formula (XX):

O
s L ory

A

(XX),

wherein R10 is selected from hydrogen, halogen, —-CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6
cyanoalkyl, -OR?’, —-C(O)R*’, —S(O)R?", —-S(0):R?*", —(C1-C6 alky)OR*, -(C1-C6
alkyDSR??, —(C1-C6 alky)C(O)R?*, -(C1-C6 alkyDS(O)R2?, —(C1-C6 alky])S(0):R?", —
NRZIC(O)R?, -NR?'S(0),R?*°, -NR??R?*?’ _P(Q)R??23R??Y (C1-C6 alkyDNR?*aR??®_ (C1-

10
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C6 alky])P(O)R??2R??®_and Cy!; wherein each of R?°, R?!, R??? and R??®, when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; and wherein Cy',
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, —-CN, -NH>, —OH, —NO>, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl.

[0013] In some embodiments, the present disclosure provides compounds having the

structure:

or a pharmaceutically acceptable salt thereof.
[0014] In some embodiments, the present disclosure provides compounds having the

structure:

or a pharmaceutically acceptable salt thereof.
[0015] In some embodiments, the present disclosure provides a method of preparing a

compound of Formula (X):

)

or a salt thereof, comprising one or more of steps (i-1) to (i-3): (i-1) contacting a compound

of Formula (VII):

11
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H (vID

with an acetonitrile addition agent, thereby forming a compound of Formula (VI1II):

CN (VIII);

(i-2) contacting the compound of Formula (VIII) with N, N-dimethylformamide diethyl acetal

or a synthetic equivalent thereof, thereby forming a compound of Formula (IX):

R1O

TN
N
8/\CN
N‘\

7 (IX); or
(i-3) contacting the compound of Formula (IX) with hydrazine, thereby forming a compound
of Formula (X):

R10
[ N

7

2\|/NH2
—
N\ ~NH

N-NH O (x)

or a salt thereof, wherein RV is as described above.

[0016] Tn some embodiments, the present disclosure provides a use of compound of Formula
(V1) in the manufacturc of a compound of Formula (X) or a salt thercof, comprising onc or
more of steps (i-1) to (i-3).

[0017] In some embodiments, the present disclosure provides a method of preparing a

compound of Formula (XTV):

12
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F
3
e W .
N™ N
'N
N\\J\

R (XIV)

or a salt thereof, comprising one or more of the following steps (f-1) to (f-3): (f-1) contacting

a compound of Formula (X):

or a salt thereof, with Compound No. 11:

O
\N)J\N/

=
) (Compound No. 11),

or a synthetic equivalent thereof, thereby forming a compound of Formula (XII):

R™ (XID);

(f-2) contacting the compound of Formula (XIT) with a chlorination agent, thereby forming a

compound of Formula (XIII):

R0 (XIII); or

(f-3) contacting the compound of Formula (XIIT) with Compound No. 6:

13
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F (Compound No. 6)

or a salt thereof, thereby forming a compound of Formula (XIV):

F
3
72 fN\
N
N7 SN
N

N\|

R (X1V)
or a salt thereof, wherein R is as described above.
[0018] In some embodiments, the present disclosure provides a use of a compound of
Formula (X) or a salt thereof, in the manufacture of a compound of Formula (XIV) or a salt
thereof, comprising one or more of steps (f-1) to (f-3).
[0019] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (VII) and an acetonitrile addition agent. In these types of reactions, a
suitable acetonitrile addition agent is a haloacetonitrile such as bromoacetonitrile.
[0020] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (V1) and an acetonitrile addition agent for preparing a compound of
Formula (X) or a salt thereof.
[0021] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (VIII) and N, N-dimethylformamide diethyl acetal or a synthetic
equivalent thereof. The term “formamidine acetal” is used in this context to refer to V,N-
dimethylformamide diethyl acetal or a synthetic equivalent thereof.
[0022] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (VIII) and N, NV-dimethylformamide diethyl acetal or a synthetic
equivalent thereof, for preparing a compound of Formula (X) or a salt thereof.
[0023] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (IX) and hydrazine.
[0024] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (IX) and hydrazine, useful for preparing a compound of Formula (X)

or a salt thereol.

14
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[0025] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (X) or a salt thereof, and Compound No. 11, or a synthetic equivalent
thereof.

[0026] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (X) or a salt thereof, and Compound No. 11, or a synthetic equivalent
thereof, useful for preparing a compound of Formula (XIV) or a salt thereof.

[0027] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (XII) and a chlorination agent.

[0028] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (XII) and a chlorination agent, useful for preparing a compound of
Formula (X1V) or a salt thereof.

[0029] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (XIII) and Compound No. 6 or a salt thereof.

[0030] In some embodiments, the present disclosure provides a combination comprising a
compound of Formula (XIII) and Compound No. 6 or a salt thereof, useful for preparing a
compound of Formula (XIV) or a salt thereof.

[0031] In some embodiments, the present disclosure provides a compound of any of
Formulae (VI-(X) and (XII)-(X1V), wherein: R is C|-Cg¢ alkyl, C3-Cg cycloalkyl, Cs-Cio
aryl, 3- to 8-membered heterocycloalkyl, or 5- to 10-membered heteroaryl, wherein the C-Cs
alkyl, Cs3-Cs cycloalkyl, Cs-Cio aryl, 3- to 8-membered heterocycloalkyl, or 5- to 10-
membered heteroaryl is optionally substituted with one or more R!®; and each R!S
independently is halogen, -O-(C1-Cs alkyl), or -N(R!52),,

[0032] In some embodiments, the present disclosure provides a compound of any of
Formulae (X) and (X1V) or a salt thereof, wherein: R1° is C1-Cs alkyl, C3-Cs cycloalkyl, Cs-
Cio aryl, 3- to 8-membered heterocycloalkyl, or 5- to 10-membered heteroaryl, wherein the
C1-Ce alkyl, C3-Csg cycloalkyl, Ce-Cio aryl, 3- to 8-membered heterocycloalkyl, or 5- to 10-
membered heteroaryl is optionally substituted with one or more R'S; and each RS
independently is halogen, -O-(C1-Cs alkyl), or -N(R152),,

[0033] In some embodiments, the present disclosure provides a compound being prepared by
a method described herein.

[0034] In some embodiments, the present disclosure provides a pharmaceutical composition
comprising a compound described herein, and one or more pharmaceutically acceptable

carriers or excipients.

15
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[0035] In some embodiments, the present disclosure provides a pharmaceutical composition
comprising a compound prepared by a method described herein, and one or more
pharmaceutically acceptable carriers or excipients.

[0036] In some embodiments, the present disclosure provides a method of inhibiting a
tyrosine receptor kinase (TRK) in a subject, comprising administering to the subject a
pharmaceutically effective amount of a compound described herein.

[0037] In some embodiments, the present disclosure provides a use ol a compound described
herein in the manufacture of a medicament for inhibiting a tyrosine receptor kinase (TRK) in
a subject.

[0038] In some embodiments, the present disclosure provides a method of preventing or
treating a disease or disorder in a subject, comprising administering to the subject a
pharmaceutically effective amount of a compound described herein.

[0039] In some embodiments, the present disclosure provides a use of a compound described
herein in the manufacture of a medicament for preventing or treating a disease or disorder in
a subject.

[0040] The structures of Formulae (VII)-(X) and (XII)-(XIV) and the structures of
Compound Nos. 1-14 are as described in Table 1 below, wherein all variables are as

described elsewhere herein.

TABLE 1.
Formula Compound
Structure Structure
No. No.
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Formula Compound
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Formula Compound
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Formula Compound
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Formula Compound
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Formula Compound
Structure Structure
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[0041] Unless otherwise defined, 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 disclosure

belongs. In the specification, the singular forms also include the plural unless the context

clearly dictates otherwise. Although methods and materials similar or equivalent to those

described herein can be used in the practice or testing of the present disclosure, suitable

methods and materials are described below. In addition, the materials, methods and examples

are illustrative only and are not intended to be limiting. In the case of conflict between the

chemical structures and names of the compounds disclosed herein, the chemical structures

will control.

[0042] Other (eatures and advantages of the disclosure will be apparent [rom the [ollowing

detailed description and claims.
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BRIEF DESCRIPTION OF THE FIGURES

[0043] The accompanying figures, which are incorporated in and constitute a part of this
specification, illustrate several aspects and together with the description serve to explain the
principles of the invention.

[0044] FIG. 1A-D show representative ultra performance liquid chromatography-tandem
mass spectrometer (UPLC-MS) spectral data of compound no. 14R.

[0045] FIG. 2A-D show representative '"H NMR spectral data of compound no. 14R.

[0046] FIG. 3A and FIG. 3B show representative high performance liquid chromatography
(HPLC) data of compound no. 14R.

[0047] Additional advantages of the invention will be set forth in part in the description
which follows, and in part will be obvious from the description, or can be learned by practice
of the invention. The advantages of the invention will be realized and attained by means of
the elements and combinations particularly pointed out in the appended claims. It is to be
understood that both the foregoing general description and the following detailed description

are exemplary and explanatory only and are not restrictive of the invention, as claimed.
DETAILED DESCRIPTION

[0048] The present invention can be understood more readily by reference to the following
detailed description of the invention and the Examples included therein.

[0049] Before the present compounds, compositions, arlicles, systems, devices, and/or
methods are disclosed and described, it is to be understood that they are not limited to
specific synthetic methods unless otherwise specified, or to particular reagents unless
otherwise specified, as such may, of course, vary. It is also to be understood that the
terminology used herein is for the purpose of describing particular embodiments only and is
not intended to be limiting. Although any methods and materials similar or equivalent to
those described herein can be used in the practice or testing of the present invention, example
methods and materials are now described.

[0050] While embodiments of the present invention can be described and claimed in a
particular statutory class, such as the system statutory class, this is for convenience only and
one of skill in the art will understand that each embodiment of the present invention can be
described and claimed in any statutory class. Unless otherwise expressly stated, it is in no
way intended that any method or embodiment set forth herein be construed as requiring that

its steps be performed in a specific order. Accordingly, where a method claim does not
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specilically state in the claims or descriptions that the steps are Lo be limited to a specilic
order, it is no way intended that an order be inferred, in any respect. This holds for any
possible non-express basis for interpretation, including matters of logic with respect to
arrangement of steps or operational flow, plain meaning derived from grammatical
organization or punctuation, or the number or type of embodiments described in the

specification.

A. DEFINITIONS
[0051] Listed below are definitions of various terms used to describe this invention. These
definitions apply to the terms as they are used throughout this specification, unless otherwise
limited in specific instances, either individually or as part of a larger group.
[0052] As used herein, the terms “a” or “an” means that “at least one™ or “one or more”
unless the context clearly indicates otherwise. The phrase “and/or,” as used herein in the
specification and in the claims, should be understood to mean “either or both™ of the elements
so conjoined, i.e., elements that are conjunctively present in some cases and disjunctively
present in other cases. Other elements may optionally be present other than the elements
specifically identified by the “and/or” clause, whether related or unrelated to those elements
specilically identified unless clearly indicated to the contrary. Thus, as a non-limiting
example, a reference to “A and/or B,” when used in conjunction with open-ended language
such as “comprising” can refer, in various embodiments, to A without B (optionally including
elements other than B); in another embodiment, to B without A (optionally including
elements other than A); in yet another embodiment, 10 both A and B (optionally including
other elements); etc.
[0053] The term “or” as used herein shall only be interpreted as indicating exclusive
alternatives (i.e., “one or the other but not both™) when preceded by terms of exclusivity,

99 ¢

“either,” “one of,” “only one of,” or “exactly one of.”

[0054] As used herein, the terms “comprising” (and any form of comprising, such as

25 ¢

“comprise,” “comprises,” and “comprised”), “having” (and any form of having, such as
“have” and “has™), “including” (and any form of including, such as “includes™ and
“include™), or “containing” (and any form of containing, such as “contains” and “contain™),
are inclusive or open-ended and do not exclude additional, unrecited elements or method
steps.

[0055] As used herein, the term “about” refers to a range covering any normal fluctuations

appreciated by one of ordinary skill in the relevant art. In some embodiments, the term
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“aboul” refers (o a range of values that [all within 10%, 9%, 8%, 7%, 6%, 5%, 4%, 3%, 2%,
1%, or less in either direction (greater than or less than) of the stated reference value unless
otherwise stated or otherwise evident from the context (except where such number would
exceed 100% of a possible value).

[0056] The abbreviations used herein have their conventional meaning within the chemical
and biological arts. The chemical structures and formulae set forth herein are constructed
according (o the standard rules ol chemical valency known in the chemical arts.

[0057] References in the specification and concluding claims to parts by weight of a
particular element or component in a composition denotes the weight relationship between
the element or component and any other elements or components in the composition or article
for which a part by weight is expressed. Thus, in a compound containing 2 parts by weight of
component X and 5 parts by weight component Y, X and Y are present at a weight ratio of
2:5, and are present in such ratio regardless ol whether additional components are contained
in the compound.

[0058] A weight percent (wt. %) of a component, unless specifically stated to the contrary, is
based on the total weight of the formulation or composition in which the component is
included.

[0059] As used herein, the terms “optional” or “optionally” mean that the subsequently
described event or circumstance can or cannot occur, and that the description includes
instances where said event or circumstance occurs and instances where it does not.

[0060] As used herein, the term “elevated temperature™ means a temperature above 25 °C.
Thus, for example, an elevated temperature can refer to a lemperature of at least about 30 °C,
at least about 40 °C, at least about 50 °C, at least about 60 °C, at least about 70 °C, at least
about 80 °C, at least about 90 °C, at least about 100 °C, or at least about 110 °C. In some
embodiments, the elevated temperature is in the range of about 70 °C to about 110 °C, about
70 °C to about 100 °C, about 70 °C to about 90 °C, about 70 °C to about 80 °C, about 80 °C to
about 110 °C, about 90 °C to about 110 °C, about 110 °C to about 110 °C, about 80 °C to
about 100 °C, or about 85 °C to about 95 °C. In further embodiments, the elevated
temperature is in the range of about 80 °C to about 120 °C, about 80 °C to about 110 °C, about
80 °C to about 100 °C, about 80 °C to about 90 °C, about 90 °C to about 120 °C, about 100 °C
to about 120 °C, about 110 °C to about 120 °C, about 90 °C to about 110 °C, or about 95 °C to
about 105 °C.

[0061] As used herein, the term “diagnosed” means having been subjected to an examination

by a person of skill, for example, a physician, and found to have a disease, disorder, or
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condition that can treated by the compounds, compositions, or methods disclosed herein. In
some embodiments of the disclosed methods, the subject has been diagnosed with a disorder
associated with abnormal TRK activity such as, for example, inflammatory diseases,
infections, autoimmune disorders, stroke, ischemia, cardiac disorder, neurological disorders,
fibrogenic disorders, proliferative disorders, hyperproliferative disorders, non-cancer hyper-
proliferative disorders, tumors, leukemias, neoplasms, cancers, carcinomas, metabolic
diseases, malignant disease, vascular restenosis, psoriasis, atherosclerosis, rheumatoid
arthritis, osteoarthritis, chronic pain, and neuropathic pain, prior to the administering step. As
used herein, the phrase “identified to be in need of treatment for a disorder,” or the like, refers
to selection of a subject based upon need for treatment of the disorder. It is contemplated that
the identification can, in some embodiments, be performed by a person different from the
person making the diagnosis. It is also contemplated, in further embodiments, that the
administration can be performed by one who subsequently performed the administration.
[0062] As used herein, the terms “administering” and “administration” refer to any method of
providing a pharmaceutical preparation to a subject. Such methods are well known to those
skilled in the art and include, but are not limited to, oral administration, transdermal
administration, administration by inhalation, nasal administration, topical administration,
intravaginal administration, ophthalmic administration, intraaural administration,
intracerebral administration, rectal administration, and parenteral administration, including
injectable such as intravenous administration, intra-arterial administration, intramuscular
administration, and subcutaneous administration. Administration can be continuous or
intermittent. In various embodiments, a preparation can be administered therapeutically; that
1s, administered to treat an existing disease or condition. In further various embodiments, a
preparation can be administered prophylactically; that is, administered for prevention of a
disease or condition.

[0063] The compound of the disclosure can be administered alone or can be co-administered
to the patient. Co-administration is meant to include simultaneous or sequential
administration of the compound individually or in combination (more than one compound or
agent). Thus, the preparations can also be combined, when desired, with other active
substances (e.g., to reduce metabolic degradation). The compositions of the present
disclosure can be delivered by transdermally, by a topical route, formulated as applicator
sticks, solutions, suspensions, emulsions, gels, creams, ointments, pastes, jellies, paints,
powders, and aerosols. Oral preparations include tablets, pills, powder, dragees, capsules,

liquids, lozenges, cachets, gels, syrups, slurries, suspensions, etc., suitable for ingestion by
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the patient. Solid [orm preparations include powders, tablets, pills, capsules, cachelts,
suppositories, and dispersible granules. Liquid form preparations include solutions,
suspensions, and emulsions, for example, water or water/propylene glycol solutions. The
compositions of the present disclosure may additionally include components to provide
sustained release and/or comfort. Such components include high molecular weight, anionic
mucomimetic polymers, gelling polysaccharides and finely-divided drug carrier substrates.
These components are discussed in greater detail in U.S. Pal. Nos. 4,911,920; 5,403,841,
5,212,162; and 4,861,760. The entire contents of these patents are incorporated herein by
reference in their entirety for all purposes. The compositions of the present disclosure can
also be delivered as microspheres for slow release in the body. For example, microspheres
can be administered via intradermal injection of drug-containing microspheres, which slowly
release subcutaneously (see Rao, J. Biomater Sci. Polym. Ed. 7:623-645, 1995; as
biodegradable and injectable gel formulations (see, e.g., Gao Pharm. Res. 12:857-863, 1995);
or, as microspheres for oral administration (see, e.g., Eyles, J. Pharm. Pharmacol. 49:669-
674, 1997). In embodiments, the formulations of the compositions of the present disclosure
can be delivered by the use of liposomes which fuse with the cellular membrane or are
endocytosed, i.e., by employing receptor ligands attached to the liposome, that bind to surface
membrane protein receptors of the cell resulting in endocytosis. By using liposomes,
particularly where the liposome surface carries receptor ligands specific for target cells, or are
otherwise preferentially directed to a specific organ, one can focus the delivery of the
compositions of the present disclosure into the target cells iz vivo. (See, e.g., Al-Muhammed,
J. Microencapsul. 13:293-306, 1996; Chonn, Curr. Opin. Biotechnol. 6:698-708, 1995; Ostro,
Am. J. Hosp. Pharm. 46:1576-1587, 1989). The compositions of the present disclosure can
also be delivered as nanoparticles.

[0064] Pharmaceutical compositions provided by the present disclosure include compositions
wherein the active ingredient (e.g., compounds described herein, including embodiments or
examples) is contained in a therapeutically effective amount, ie., in an amount effective to
achieve its intended purpose. The actual amount effective for a particular application will
depend, inter alia, on the condition being treated. When administered in methods to treat a
disease, such compositions will contain an amount of active ingredient effective to achieve
the desired result, e.g , modulating the activity of a target molecule (e.g., TRK), and/or
reducing, eliminating, or slowing the progression of disease symptoms (e.g., symptoms of
inflammatory diseases, infections, autoimmune disorders, stroke, ischemia, cardiac disorder,

neurological disorders, fibrogenic disorders, proliferative disorders, hyperproliferative
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disorders, non-cancer hyper- prolilerative disorders, tumors, leukemias, neoplasms, cancers,
carcinomas, metabolic diseases, malignant disease, vascular restenosis, psoriasis,
atherosclerosis, rheumatoid arthritis, osteoarthritis, chronic pain, and/or neuropathic pain).
Determination of a therapeutically effective amount of a compound of the disclosure is well
within the capabilities of those skilled in the art, especially in light of the detailed disclosure
herein.

[0065] The dosage and [requency (single or multiple doses) administered to a mammal can
vary depending upon a variety of factors, for example, whether the mammal suffers from
another disease, and its route of administration; size, age, sex, health, body weight, body
mass index, and diet of the recipient; nature and extent of symptoms of the disease being
treated (e.g., symptoms of inflammatory diseases, infections, autoimmune disorders, stroke,
ischemia, cardiac disorder, neurological disorders, fibrogenic disorders, proliferative
disorders, hyperproliferative disorders, non-cancer hyper- proliferalive disorders, tumors,
leukemias, neoplasms, cancers, carcinomas, metabolic diseases, malignant disease, vascular
restenosis, psoriasis, atherosclerosis, rheumatoid arthritis, osteoarthritis, chronic pain, and/or
neuropathic pain, and severity of such symptoms), kind of concurrent treatment,
complications from the disease being treated or other health-related problems. Other
therapeutic regimens or agents can be used in conjunction with the methods and compounds
of Applicants' disclosure. Adjustment and manipulation of established dosages (e.g.,
frequency and duration) are well within the ability of those skilled in the art. In various
embodiments, a disclosed compound can be administered at a dosage of from about 10
mg/day (o about 1000 mg/day, about 10 mg/day to about 900 mg/day, about 10 mg/day to
about 800 mg/day, about 10 mg/day to about 700 mg/day, about 10 mg/day to about 600
mg/day, about 10 mg/day to about 500 mg/day, about 10 mg/day to about 400 mg/day, about
10 mg/day to about 300 mg/day, about 10 mg/day to about 200 mg/day, about 10 mg/day to
about 100 mg/day, about 10 mg/day to about 50 mg/day, about 50 mg/day to about 1000
mg/day, about 100 mg/day to about 1000 mg/day, about 200 mg/day to about 1000 mg/day,
about 300 mg/day to about 1000 mg/day, about 400 mg/day to about 1000 mg/day, about 500
mg/day to about 1000 mg/day, about 600 mg/day to about 1000 mg/day, about 700 mg/day to
about 1000 mg/day, about 800 mg/dayv to about 1000 mg/day, about 900 mg/day to about
1000 mg/day, about 50 mg/day to about 900 mg/day, about 100 mg/day to about 800 mg/day,
about 200 mg/day to about 700 mg/day., about 300 mg/day to about 600 mg/day, or about 400
mg/day to about 500 mg/day. In various further embodiments, a disclosed compound can be

administered more than once per day such as, for example, two times per day. Thus, in
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various embodiments, a disclosed compound can be administered at a dosage of (rom about
10 mg to about 500 mg, wherein each dosage is administered two times per day.

[0066] For any compound described herein, the therapeutically effective dose can be
determined from cell culture assays, animal studies, and/or human clinical trials. Target
concentrations will be those concentrations of active compound(s) that are capable of
achieving the methods described herein, as measured using the methods described herein or
known in the art.

[0067] As is well known in the art, therapeutically effective amounts for use in humans can
also be determined from animal models. For example, a dose for humans can be formulated
to achieve a concentration that has been found to be effective in animals. The dosage in
humans can be adjusted by monitoring compounds effectiveness and adjusting the dosage
upwards or downwards, as described above. Adjusting the dose to achieve maximal efficacy
in humans based on the methods described above and other methods is well within the
capabilities of the ordinarily skilled artisan.

[0068] Dosages may be varied depending upon the requirements of the patient and the
compound being employed. The dose administered to a patient, in the context of the present
disclosure should be sufficient to affect a beneficial therapeutic response in the patient over
time. The amount of the dose also will be determined by the existence, nature, and extent of
any adverse side-effects. Determination of the proper dosage for a particular situation is
within the skill of the practitioner. Generally, treatment is initiated with smaller dosages,
which are less than the optimum dose of the compound. Thereafter, the dosage is increased
by small increments until the optimum effect under circumstances is reached.

[0069] Dosage amounts and intervals can be adjusted individually to provide levels of the
administered compound effective for the particular clinical indication being treated. This will
provide a therapeutic regimen that is commensurate with the severity of the individual's
disease state.

[0070] Utilizing the teachings provided herein, an effective prophylactic or therapeutic
treatment regimen can be planned that does not cause substantial toxicity and yet is effective
to treat the clinical symptoms demonstrated by the particular patient. This planning should
involve the careful choice of active compound by considering factors such as compound
potency, relative bioavailability, patient body weight, presence and severity of adverse side
effects, preferred mode of administration and the toxicity profile of the selected agent.
[0071] “Derivatives™ of the compounds disclosed herein are pharmaceutically acceptable

salts, prodrugs, deuterated forms, radio-actively labeled forms, isomers, solvates and
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combinations thereofl. The “combinations” mentioned in this context are refer (o denvalives
falling within at least two of the groups: pharmaceutically acceptable salts, prodrugs,
deuterated forms, radio-actively labeled forms, 1somers, and solvates. Examples of radio-
actively labeled forms include compounds labeled with tritium, phosphorous-32, iodine-129,
carbon-11, fluorine-18, and the like.

[0072] As used herein, the term “synthetic equivalent” refers to an agent (e.g., a compound)
which is suitable [or replacing the relerenced agent (e. g., the relerenced compound) in the
method or use disclosed herein. It is known in the art that suitable synthetic equivalents of a
referenced agent (e¢.g., a referenced compound) can be readily recognized, or be assessed with
routine experimentation, by a skilled artisan (e.g., a synthetic chemist).

[0073] The term “leaving group™ refers to an atom (or a group of atoms) that breaks away
from the rest of the molecule, taking with it the bonding electrons. Examples of suitable
leaving groups include sulfonale esters, including triflate, mesylate, tosylate, brosylate, and
halides.

[0074] As used herein, the term “substituted” is contemplated to include only permissible
substituents of organic compounds that are chemically stable. In a broad embodiment, the
permissible substituents include acyclic and cyclic, branched and unbranched, carbocyclic
and heterocyclic, and aromatic and nonaromatic substituents of organic compounds.
Nlustrative substituents include, for example, those described below. The permissible
substituents can be one or more and the same or different for appropriate organic compounds.
For purposes of this disclosure, the heteroatoms, such as nitrogen, can have hydrogen
substituents and/or any permissible substituents of organic compounds described herein
which satisfy the valences of the heteroatoms. This disclosure is not intended to be limited in
any manner by the permissible substituents of organic compounds. Also, the terms
“substitution” or “substituted with™ include the implicit proviso that such substitution is in
accordance with permitted valence of the substituted atom and the substituent, and that the
substitution results in a stable compound, e.g., a compound that does not spontaneously
undergo transformation such as by rearrangement, cyclization, elimination, etc. It is also
contemplated that, in certain embodiments, unless expressly indicated to the contrary,
individual substituents can be further optionally substituted (i.e., further substituted or
unsubstituted).

[0075] In defining various terms, “AL” “AZ2” “A3” and “A*” are used herein as generic

symbols to represent various specific substituents. These symbols can be any substituent, not
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limited to those disclosed herein, and when they are defined (o be certain substituents in one
instance, they can, in another instance, be defined as some other substituents.

[0076] The terms “halo” and “halogen™ as used herein refer to an atom selected from fluorine
(fluoro, -F), chlorine (chloro, -Cl), bromine (bromo, -Br), and iodine (iodo, -I).

[0077] The term “aliphatic™ or “aliphatic group,” as used herein, denotes a hydrocarbon
moiety that may be straight-chain (i.e., unbranched), branched, or cyclic (including fused,
bridging, and spirofused polycyclic) and may be completely saturated or may conlain one or
more units of unsaturation, but which is not aromatic. Unless otherwise specified, aliphatic
groups contain 1-20 carbon atoms. Aliphatic groups include, but are not limited to, linear or
branched, alkyl, alkenyl and alkynyl groups, and hybrids thereof such as (cycloalkyl)alkyl,
(cycloalkenyl)alkyl or (cycloalkyl)alkenyl.

[0078] As used herein, “alkyl™, “Ci, C», Cs, C4, Cs, or Cs alkyl” or “C1-C s alkyl™ is intended
to include Ci, C», C3, C4, Cs, or Cg straight chain (linear) saturated aliphatic hydrocarbon
groups and Cs, Cy4, Cs, or Cs branched saturated aliphatic hydrocarbon groups. For example,
C1-Cs alkyl is intended to include Ci, Co, Cs, C4, Cs, or Cs alkyl groups. Examples of alkyl
include, moieties having from one to six carbon atoms, such as, but not limited to, methyl,
ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, s-pentyl or n-hexyl. In certain
embodiments, a straight chain or branched alkyl has six or fewer carbon atoms (e.g., C1-Ce
for straight chain, C3-Cs for branched chain), and in another embodiment, a straight chain or
branched alkyl has four or fewer carbon atoms.

[0079] Throughout the specification “alkyl™ is generally used to refer to both unsubstituted
alkyl groups and substituted alkyl groups; however, substituted alkyl groups are also
specifically referred to herein by identifying the specific substituent(s) on the alkyl group. For
example, the term “halogenated alkyl” or “haloalkyl™ specifically refers to an alkyl group that
is substituted with one or more halide, e.g., fluorine, chlorine, bromine, or iodine.
Alternatively, the term “monohaloalkyl™ specifically refers to an alkyl group that is
substituted with a single halide, e.g. fluorine, chlorine, bromine, or iodine. The term
“polyhaloalkyl™ specifically refers to an alkyl group that is independently substituted with
two or more halides, i.e. each halide substituent need not be the same halide as another halide
substituent, nor do the multiple instances of a halide substituent need to be on the same
carbon. The term “alkoxyalkyl” specifically refers to an alkyl group that is substituted with
one or more alkoxy groups,. as described below. The term “aminoalkyl™ specifically refers to
an alkyl group that is substituted with one or more amino groups. The term “hydroxyalkyl”

specifically refers to an alkyl group that is substituted with one or more hydroxy groups.
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When “alkyl™ is used in one instance and a specific term such as “hydroxyalkyl™ is used in
another, it is not meant to imply that the term “alkyl” does not also refer to specific terms
such as “hydroxyalkyl™ and the like.

[0080] This practice is also used for other groups described herein. That is, while a term such
as “cycloalkyl” refers to both unsubstituted and substituted cycloalkyl moieties, the
substituted moieties can, in addition, be specifically identified herein; for example, a
particular substituted cycloalkyl can be relerred Lo as, e.g., an “alkylcycloalkyl.” Similarly, a
substituted alkoxy can be specifically referred to as, e.g., a “halogenated alkoxy,” a particular
substituted alkenyl can be, e.g., an “alkenylalcohol,” and the like. Again, the practice of using
a general term, such as “cycloalkyl ™ and a specific term, such as “alkylcycloalkyl * is not
meant to imply that the general term does not also include the specific term.

[0081] The term “alkenyl™ as used herein is a hydrocarbon group of from 2 to 24 carbon
atoms with a structural formula containing at least one carbon-carbon double bond.
Asymmetric structures such as (A'A2)C=C(A3A*) are intended to include both the F and Z
isomers. This can be presumed in structural formulae herein wherein an asymmetric alkene is
present, or it can be explicitly indicated by the bond symbol C=C. The alkenyl group can be
substituted with one or more groups including, but not limited to, alkyl, cycloalkyl, alkoxy,
alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic
acid, ester, ether, halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or thiol, as described
herein.

[0082] The term “alkynyl™ as used herein is a hydrocarbon group of 2 to 24 carbon atoms
with a structural formula containing at least one carbon-carbon triple bond. The alkynyl
group can be unsubstituted or substituted with one or more groups including, but not limited
to, alkyl, cycloalkyl, alkoxy, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl,
aldehyde, amino, carboxylic acid, ester, ether, halide, hydroxy, ketone, azide, nitro, silyl,
sulfo-oxo, or thiol, as described herein.

[0083] The term “heteroalkyl * as used herein refers to an alkyl group containing at least one
heteroatom. Suitable heteroatoms include, but are not limited to, O, N, Si, P, and S, wherein
the nitrogen, phosphorous and sulfur atoms are optionally oxidized, and the nitrogen
heteroatom is optionally quaternized. Heteroalkyls can be substituted as defined above for
alkyl groups.

[0084] The term “haloalkyl™ includes mono, poly, and perhaloalkyl groups where the

halogens are independently selected from fluorine, chlorine, bromine, and iodine.
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[0085] “Alkoxy™ is an alkyl group which is attached to another moiety via an oxygen linker
(—O(alkyl)). Non-limiting examples include methoxy, ethoxy, propoxy, and butoxy.

[0086] “Haloalkoxv™ 1s a haloalkyl group which is attached to another moiety via an oxygen
atom such as, e.g., but are not limited to -OCHCFz or —OCF3.

[0087] As used herein, the term “cycloalkyl” refers to a saturated or unsaturated nonaromatic
hydrocarbon mono- or multi-ring (e.g., fused, bridged, or spiro rings) system having 3 to 30
carbon atoms (e.g., C3-Ci2, C3-Cig, or C3-Cg). Examples ol cycloalkyl include, but are not
limited to, cyclopropvl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl, 1,2,3,4-tetrahydronaphthalenyl, and adamanty]l.
[0088] The term “cycloalkenyl” as used herein 1s a non-aromatic carbon-based ring
composed of at least three carbon atoms and containing at least one carbon-carbon double
bound, i.e., C=C. Examples of cycloalkenyl groups include, but are not limited to,
cyclopropenyl, cyclobutenyl, cyclopentenyl, cyclopentadienyl, cyclohexenyl,
cyclohexadienyl, norbornenyl, and the like. The term “heterocycloalkenyl” is a type of
cycloalkenyl group as defined above, and is included within the meaning of the term
“cycloalkenyl,” where at least one of the carbon atoms of the ring is replaced with a
heteroatom such as, but not limited to, nitrogen, oxygen, sulfur, or phosphorus. The
cycloalkenyl group and heterocycloalkenyl group can be substituted or unsubstituted. The
cycloalkenyl group and heterocycloalkenyl group can be substituted with one or more groups
including, but not limited to, alkyl, cycloalkyl, alkoxy, alkenyl, cycloalkenyl, alkynyl,
cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic acid, ester, ether, halide, hydroxy,
ketone, azide, nitro, silyl, sulfo-oxo, or thiol as described herein.

[0089] The term “cycloalkynyl” as used herein is a non-aromatic carbon-based ring
composed of at least seven carbon atoms and containing at least one carbon-carbon triple
bound. Examples of cycloalkynyl groups include, but are not limited to, cycloheptynyl,
cyclooctynyl, cyclononynyl, and the like. The term “heterocycloalkynyl” is a type of
cycloalkenyl group as defined above, and 1s included within the meaning of the term
“cycloalkynyl,” where at least one of the carbon atoms of the ring is replaced with a
heteroatom such as, but not limited to, nitrogen, oxygen, sulfur, or phosphorus. The
cycloalkynyl group and heterocycloalkynyl group can be substituted or unsubstituted. The
cycloalkynyl group and heterocycloalkynyl group can be substituted with one or more groups
including, but not limited to. alkyl, cycloalkyl, alkoxy, alkenyl, cycloalkenyl, alkynyl,
cycloalkynyl, aryl, heteroaryl, aldehyde, amino, carboxylic acid, ester, ether, halide, hydroxy,

ketone, azide, nitro, silyl, sulfo-oxo, or thiol as described herein.
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[0090] The terms “heterocycle” or “heterocyclyl,” as used herein can be used
interchangeably and refer to single and multi-cyclic aromatic or non-aromatic ring systems in
which at least one of the ring members is other than carbon. Thus, the term 1s inclusive of,
but not limited to, “heterocycloalkyl.” “heteroaryl,” “bicyclic heterocycle,” and “polycyclic
heterocycle.” The heterocvcle can be monocyclic, bicyclic {e.g., spiro or bridged),
polycyclic, or a fused system that is saturated or partially saturated. Heterocvcle includes
pyridine, pyrimidine, [uran, thiophene, pyrrole, isoxazole, isothiazole, pyrazole, oxazole,
thiazole, imidazole, oxazole, including, 1,2 3-oxadiazole, 1,2,5-oxadiazole and 1,3,4-
oxadiazole, thiadiazole, including, 1,2,3-thiadiazole, 1,2,5-thiadiazole, and 1,3,4-thiadiazole,
triazole, including, 1,2 3-triazole, 1 3 4-triazole, tetrazole, including 1.2 3 4-tetrazole and
1,2.4,5-tetrazole, pyridazine, pyrazine, triazine, including 1,2 4-triazine and 1,3,5-triazine,
tetrazine, including 1,2.4,5-tetrazine, pyrrolidine, piperidine, piperazine, morpholine,
azelidine, etrahydropyran, tetrahydrofuran, dioxane, and the like. The term heterocyclyl
group can also be a C2 heterocyclyl, C2-C3 heterocyclyl, C2-C4 heterocyclyl, C2-C5
heterocyclyl, C2-C6 heterocyclyl, C2-C7 heterocyclyl, C2-C8 heterocyclyl, C2-C9
heterocyclyl, C2-C10 heterocyclyl, C2-C11 heterocyclyl, and the like up to and including a
C2-C18 heterocyclyl. For example, a C2 heterocyclyl comprises a group, which has two
carbon atoms and at least one heteroatom, including, but not limited to, aziridinyl,
diazetidinyl, dihydrodiazetyl, oxiranyl, thiiranyl, and the like. Alternatively, for example, a
C5 heterocyclyl comprises a group which has five carbon atoms and at least one heteroatom,
including, but not limited to, piperidinyl, tetrahydropyranyl, tetrahydrothiopyranyl,
diazepanyl, pyridinyl, and the like. I1 is understood that a heterocyclyl group may be bound
either through a heteroatom in the ring, where chemically possible, or one of carbons
comprising the heterocyclyl ring.

[0091] The term “bicyclic heterocycle™ or “bicyclic heterocyclyl,” as used herein refers to a
ring system in which at least one of the ring members is other than carbon. Bicyclic
heterocyclyl encompasses ring systems wherein an aromatic ring is fused with another
aromatic ring, or wherein an aromatic ring is fused with a non-aromatic ring. Bicyclic
heterocyclyl encompasses ring systems wherein a benzene ring is fused to a 5- or a 6-
membered ring containing 1, 2 or 3 ring heteroatoms or wherein a pyridine ring is fused to a
5- or a 6-membered ring containing 1, 2 or 3 ring heteroatoms. Bicyclic heterocyclic groups
include, but are not limited to, indolyl, indazolvl, pyrazolo| 1,5-a|pyridinyl, benzofuranyl,

quinolinyl, quinoxalinyl, 1,3-benzodioxolyl, 2,3-dihydro-1,4-benzodioxinyl, 3,4-dihydro-2H-
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chromenyl, 1H-pyrazolo[4,3-c]pyridin-3-yl; 1H-pyrrolo|3,2-b]pyridin-3-yl; and 1H-
pyrazolo[3,2-b]pyridin-3-yl.

[0092] As used herein, the term “heterocycloalkvl™ refers to a saturated or unsaturated
nonaromatic 3-8 membered monocyclic, 7-12 membered bicyclic (fused, bridged, or spiro
rings), or 11-14 membered tricyclic ring system (fused, bridged, or spiro rings) having one or
more heteroatoms (such as O, N, S, P, or Se), e.g., 1 or1-20or 1-3 or 1-4 or 1-5 or 1-6
heteroatoms, ore.g., 1, 2, 3, 4, 5, or 6 heteroatoms, independently selected [rom the group
consisting of nitrogen, oxygen and sulfur, unless specified otherwise. Examples of
heterocycloalkyl groups include, but are not limited to, piperidinyl, piperazinyl, pyrrolidinyl,
dioxanyl, tetrahydrofuranyl, isoindolinyl, indolinyl, imidazolidinyl, pyrazolidinyl,
oxazolidinyl, isoxazolidinyl, triazolidinyl, oxiranyl, azetidinyl, oxetanyl, thietanyl, 1,2,3,6-
tetrahydropyridinyl, tetrahyvdropyranyl, dihydropyranyl, pyranyl, morpholinyl,
tetrahydrothiopyranyl, 1,4-diazepanyl, 1,4-oxazepanyl, 2-oxa-5-azabicyclo[2.2.1]heptanyl,
2.5-diazabicyclo[2.2. 1]heptanyl, 2-oxa-6-azaspiro[3.3]heptanyl, 2, 6-diazaspiro[3.3]heptanyl,
1,4-dioxa-8-azaspiro[4.5]decanyl, 1,4-dioxaspiro[4.5]decanyl, 1-oxaspiro[4.5]decanyl, 1-
azaspiro[4.5]decanyl, 3'H-spiro[cyclohexane-1,1'-isobenzofuran]-yl, 7'H-spiro[cyclohexane-
1,5'-furo[3,4-b]pyridin]-yl, 3'H-spiro[cyclohexane-1,1'-furo| 3,4-c]pyridin]-yl, 3-
azabicyclo[3.1.0]hexanyl, 3-azabicyclo[3.1.0]hexan-3-yl, 1,4,5 6-tetrahydropyrrolo[3,4-
clpyrazolyl, 3,4,5,6,7,8-hexahydropyrido[4,3-d]pyrimidinyl, 4,5,6,7-tetrahydro-1H-
pyrazolo[3,4-c|pyridinvl, 5,6,7,8-tetrahydropyrido[4,3-d]pyrimidinyl, 2-

azaspiro| 3.3]heptanyl, 2-methyl-2-azaspiro[ 3.3]heptanyl, 2-azaspiro[3.5|nonanyl, 2-methyl-
2-azaspiro[3.5]nonanyl, 2-azaspiro[4.5]decanyl, 2-methyl-2-azaspiro[4.5]decanyl, 2-oxa-
azaspiro|3.4]octanyl, 2-oxa-azaspiro[3.4|octan-6-yl, and the like. In the case of multicyclic
non-aromatic rings, only one of the rings needs to be non-aromatic (e.g., 1,2,3,4-
tetrahydronaphthalenyl or 2,3-dihydroindole).

[0093] The term “aromatic group” as used herein refers to a ring structure having cyclic
clouds of delocalized &t electrons above and below the plane of the molecule, where the n
clouds contain (4n+2) & electrons. A further discussion of aromaticity is found in Morrison
and Boyd, Organic Chemistry, (5th Ed., 1987), Chapter 13, entitled “Aromaticity,” pages
477-497, incorporated herein by reference in its entirety. The term “aromatic group™ is
inclusive of both aryl and heteroaryl groups.

[0094] As used herein, the term “arv]l” includes groups with aromaticity, including
“conjugated.” or multicyclic systems with one or more aromatic rings and do not contain any

heteroatom in the ring structure. Examples of aryl groups include, but are not limited to,
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phenyl, biphenyl, naphthyl and the like. In some embodiments, an aryl is phenyl. The aryl
group can be substituted with one or more groups including, but not limited to, alkyl,
cycloalkyl, alkoxy, alkenyl. cycloalkenyl, alkynyl, cycloalkynyl, aryl, heteroaryl, aldehyde,
—NHo>, carboxylic acid, ester, ether, halide, hydroxy, ketone, azide, nitro, silyl, sulfo-oxo, or
thiol as described herein. The term “biaryl™ is a specific type of aryl group and is included in
the definition of “aryl.” In addition, the aryl group can be a single ring structure or comprise
multiple ring structures that are either [used ring structures or attached via one or more
bridging groups such as a carbon-carbon bond. For example, biaryl can be two aryl groups
that are bound together via a fused ring structure, as in naphthalene, or are attached via one or
more carbon-carbon bonds, as in biphenyl.

[0095] As used herein, the term “heteroaryl” is intended to include a stable 5-, 6-, or 7-
membered monocyclic or 7-, 8-, 9-, 10-, 11- or 12-membered bicyclic aromatic heterocyclic
ring which consists of carbon atoms and one or more heleroatoms, ¢.g., 1 or 1-2 or 1-3 or 1-4
or 1-5 or 1-6 heteroatoms, ore.g., 1, 2, 3, 4, 5, or 6 heteroatoms, independently selected from
the group consisting of nitrogen, oxygen and sulfur. The nitrogen atom may be substituted or
unsubstituted (i.e., N or NR wherein R is H or other substituents, as defined). The nitrogen
and sulfur heteroatoms may optionally be oxidized (i.e., N—>O and S(O)p, where p =1 or 2).
It is to be noted that total number of S and O atoms in the aromatic heterocycle is not more
than 1. Examples ol heleroaryl groups include pyrrole, furan, thiophene, thiazole,
1sothiazole, imidazole, triazole, tetrazole, pyrazole, oxazole, isoxazole, pyridine, pyrazine,
pyridazine, pyrimidine, and the like.

[0096] It is understood that the terms “aryl” and “heteroaryl” include multicyclic aryl and
heteroaryl groups, e.g., tricyclic, bicyclic, e.g., naphthalene, benzoxazole, benzodioxazole,
benzothiazole, benzoimidazole, benzothiophene, quinoline, isoquinoline, naphthrydine,
indole, benzofuran, purine, benzofuran, deazapurine, indolizine.

[0097] The term “aldehyde™ as used herein is represented by the formula —C(O)H.
Throughout this specification “C(0O)” is a short hand notation for a carbonyl group, i.e., C=0.
[0098] The terms “amine” or “amino’ as used herein are represented by the formula —
NA'A? where A! and A? can be, independently, hydrogen or alkyl, cycloalkyl, alkenyl,
cycloalkenyl, alkynyl, cycloalkynvl, aryl, or heteroaryl group as described herein. A specific
example of amino is —NHb.

[0099] The term “alkylamino™ as used herein is represented by the formula —NH(-alky1)

where alkyl is a described herein. Representative examples include, but are not limited to,
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methylamino group, ethylamino group, propylamino group, isopropylamino group,
butylamino group, isobutylamino group, (sec-butyl)amino group, (tert-butyl)amino group,
pentylamino group, isopentylamino group. (tert-pentyl)amino group, hexylamino group, and
the like.

[00100] The term “dialkylamino™ as used herein is represented by the formula —N(-
alkyl)z where alkyl is a described herein. Representative examples include, but are not limited
to, dimethylamino group, diethylamino group, dipropylamino group, diisopropylamino
group, dibutylamino group, diisobutylamino group, di(sec-butyl)amino group, di(tert-
butyl)amino group, dipentylamino group, diisopentylamino group, di(tert-pentyl)amino
group, dihexylamino group, N-ethyl-N-methvlamino group, N-methyl-N-propylamino group,
N-ethyl-N-propylamino group and the like.

[00101] The term “carboxylic acid™ as used herein is represented by the formula —
C(O)OH.
[00102] The term “ester” as used herein is represented by the formula —QOC(O)A' or

—C(0)OA', where A! can be alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, cycloalkynyl,
aryl, or heteroaryl group as described herein.

[00103] The term ““ether” as used herein is represented by the formula A!OA?, where
A" and A? can be, independently, an alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl,
cycloalkynyl, aryl, or heteroaryl group described herein.

[00104] As described herein, compounds of the invention may contain “optionally
substituted” moieties. In general, the term ““substituted,” whether preceded by the term
“optionally” or not, means that one or more hydrogens of the designated moiety are replaced
with a suitable substituent. Unless otherwise indicated, an “optionally substituted” group may
have a suitable substituent at each substitutable position of the group, and when more than
one position in any given structure may be substituted with more than one substituent
selected from a specified group, the substituent may be either the same or different at every
position. Combinations of substituents envisioned by this invention are preferably thase that
result in the formation of stable or chemically feasible compounds. In is also contemplated
that, in certain embodiments, unless expressly indicated to the contrary, individual
substituents can be further optionally substituted (i.e., further substituted or unsubstituted).
[00105] In some embodiments, the structure of a compound can be represented by

formula:
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AN
| /_Rn

which 1s understood to be equivalent to formula:

Rn(a)
R0

Rn(e) Rn(c)
Rn(d)

wherein n is typically an integer. That is, R” is understood to represent [ive independent
substituents, R"®_ R"® R*©_ R™@® R»® In each such case, each of the five R” can be
hydrogen or a recited substituent. By “independent substituents,” it is meant that each R
substituent can be independently defined. For example, if in one instance R"® is halogen,
then R”® is not necessarily halogen in that instance.

[00106] In some yet further embodiments, the structure of a compound can be
represented by formula:

S

| =

-

wherein RY represents, for example, 0-2 independent substituents selected from A, A2 and

A3, which is understood to be equivalent to the groups of formulae:

wherein RY represents 0 independent substituents

H

wherein RY represents 1 independent substituent

H RY H H

wherein RY represents 2 independent substituents
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RY2 H H H
Ry1 H RY1 RyZ
H RY2 H H
H RY! RY2 RY1
Ry1 H Ry1 Ry2
RY2 [=3A H H
H RY2 H H
H H RY2 RY!
RYZ H H Ry1
H R% H H
RY' RV RY1 RY2
H H RY? H
00107 Again, by “independent substituents,” it is meant that each R substituent can
g Y p

be independently defined. For example, if in one instance R¥!is A!, then R¥?is not necessarily
Alin (hal instance.
[00108] In some further embodiments, the structure of a compound can be represented

by formula,

wherein, for example, Q comprises three substituents independently selected from hydrogen

and A, which is understood to be equivalent to formula:

Q! Q2
Q3
[00109] Again, by “independent substituents,” it is meant that each Q substituent is

independently defined as hydrogen or A, which is understood to be equivalent to the groups

of formulae:
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wherein Q comprises three substituents independently selected from H and A

H H A A A A
é\ A ':<<\ A é\ H
A H A H H A
é\ A é\ H é\ H

[00110] In some embodiments, the disclosed compounds exist as geometric isomers.

H H
ﬁ H

H A
:<4\ AE

“Geometric isomer” refers to isomers that differ in the orientation of substituent atoms in
relationship to a cycloalkyl ring, i.e., cis or trans isomers. When a disclosed compound is
named or depicted by structure without indicating a particular cis or {rans geomelric isomer
form, it is to be understood that the name or structure encompasses one geometric isomer free
of other geometric isomers, mixtures of geometric isomers, or mixtures enriched in one
geometlric isomer relative (o its corresponding geometric isomer. When a particular geometric
1somer is depicted, i.e., cis or trans, the depicted isomer is at least about 60%, 70%, 80%,
90%, 99%, or 99.9% by weight pure relative to the other geometric isomer.

[00111] Unless stated to the contrary, formula with chemical bonds shown only as
solid lines and not as wedges or dashed lines contemplates each possible isomer, e.g., each
enantiomer and diastereomer, and a mixture of 1somers, such as a racemic or scalemic
mixture. Compounds described herein can contain one or more asymmetric centers and, thus,
potentially give rise to diastereomers and optical isomers. Unless stated to the contrary, the
present invention includes all such possible diastereomers as well as their racemic mixtures,
their substantially pure resolved enantiomers, all possible geometric isomers, and
pharmaceutically acceptable salts thereof. Mixtures of stereoisomers, as well as isolated
specific stereoisomers, are also included. During the course of the synthetic procedures used
to prepare such compounds, or in using racemization or epimerization procedures known to
those skilled in the art, the products of such procedures can be a mixture of stereoisomers.
[00112] Compounds of this invention may exist in optically active forms having the
ability to rotate the plane of plane-polarized light. In describing an optically active
compound, the prefixes D and L or R and S are used to denote the absolute configuration of
the molecule about its chiral center(s). The prefixes d and | or (+) and (-) are employed to

designate the sign of rotation of plane-polarized light by the compound, with (-) or meaning
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that the compound is levorotatory. A compound prefixed with (+) or d is dextrorotatory.
Many of the compounds described herein can have one or more chiral centers and therefore
can exist in different enantiomeric forms. If desired. a chiral carbon can be designated with
an asterisk (*). When bonds to the chiral carbon are depicted as straight lines in the disclosed
formulas, 1t is understood that both the (R) and (S) configurations of the chiral carbon, and
hence both enantiomers and mixtures thereof, are embraced within the formula. As is used in
the art, when 11 is desired to specily the absolute confliguration about a chiral carbon, one ol
the bonds to the chiral carbon can be depicted as a wedge (bonds to atoms above the plane)
and the other can be depicted as a series or wedge of short parallel lines is (bonds to atoms
below the plane). The Cahn-Ingold-Prelog system can be used to assign the (R) or (S)
configuration to a chiral carbon.

[00113] When the disclosed compounds contain one chiral center, the compounds may
exist in (wo enantiomeric forms. Unless specifically stated to the contrary, a disclosed
compound includes both enantiomers and mixtures of enantiomers, such as the specific 50:50
mixture referred to as a racemic mixture. The enantiomers can be resolved by methods
known to those skilled in the art, such as formation of diastereoisomeric salts which may be
separated, for example, by crystallization (see, CRC Handbook of Optical Resolutions via
Diastereomeric Salt Formation by David Kozma (CRC Press, 2001)); formation of
diastereoisomeric derivatives or complexes which may be separated, for example, by
crystallization, gas-liquid or liquid chromatography; selective reaction of one enantiomer
with an enantiomer-specific reagent, for example enzymatic esterification; or gas-liquid or
liquid chromatography in a chiral environment, for example on a chiral support [or example
silica with a bound chiral ligand or in the presence of a chiral solvent. It will be appreciated
that where the desired enantiomer is converted into another chemical entity by one of the
separation procedures described above, a further step can liberate the desired enantiomeric
form. Altematively, specific enantiomers can be synthesized by asymmetric synthesis using
optically active reagents, substrates, catalysts or solvents, or by converting one enantiomer
into the other by asymmetric transformation.

[00114] When a disclosed compound has two or more chiral carbons, it can have more
than two optical isomers and can exist in diastereoisomeric forms. For example, when there
are two chiral carbons, the compound can have up to four optical isomers and two pairs of
enantiomers ({(S,S)/(R.R) and (R,S)/(S,R)). The pairs of enantiomers (e.g., (5,S)/(R.R)) are
mirror image stereoisomers of one another. The stereoisomers that are not mirror-images

(e.g., (8,S) and (R,S)) are diastereomers. The diastereoisomeric pairs can be separated by
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methods known to those skilled in the art, for example chromatography or crystallization and
the individual enantiomers within each pair may be separated as described above. Unless
otherwise specifically excluded. a disclosed compound includes cach diastereoisomer of such
compounds and mixtures thereof.

[00115] As used herein, the term “purified” means that when isolated, the isolate
contains at least about 90%, at least about 95%, at least about 98%, or at least about 99% of a
compound described herein by weight ol the isolate.

[00116] As used herein, the term “solution/suspension™ means a liquid composition
wherein a first portion of the active agent is present in solution and a second portion of the
active agent is present in particulate form, in suspension in a liquid matrix.

[00117] As used herein, the phrase “substantially isolated” means a compound that is
at least partially or substantially separated from the environment in which it is formed or
detected.

[00118] It is further appreciated that certain features described herein, which are, for
clarity, described in the context of separate embodiments, can also be provided in
combination in a single embodiment. Conversely, various features that are, for brevity,
described in the context of a single embodiment, can also be provided separately or in any
suitable subcombination.

[00119] It should be noted that any embodiment of the invention can optionally
exclude one or more embodiment for purposes of claiming the subject matter.

[00120] In some embodiments, the compounds, or salts thereof, are substantially
1solated. Partial separation can include, (or example, a composition enriched in the compound
of the disclosure. Substantial separation can include compositions containing at least about
50%, at least about 60%, at least about 70%, at least about 80%, at least about 90%, at least
about 95%, at least about 97%, or at least about 99% by weight of the compound of the
disclosure, or salt thereof. Methods for isolating compounds and their salts are routine in the
art.

[00121] As used herein, the terms “subject” and ““patient” may be used
interchangeable, and are also interchangeable with the term “subject in need thereof,” all of
which refer to a subject having a disease or having an increased risk of developing the
disease. A “subject” includes a mammal. The mammal can be e.g., a human or appropriate
non-human mammal, such as primate. mouse, rat, dog, cat, cow, horse, goat, camel, sheep or
apig. The subject can also be a bird or fowl. In some embodiments, the mammal is a

human.
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[00122] As used herein, the term “treating” or “treat” describes the management and
care of a patient for the purpose of combating a disease, condition, or disorder and includes
the administration of a compound of the present disclosure, or a pharmaceutically acceptable
salt, polymorph or solvate thereof, to alleviate the symptoms or complications of a disease,
condition or disorder, or to eliminate the disease, condition or disorder. The term “treat” can
also include treatment of a cell in vitro or an animal model.

[00123] As used herein, the term “preventing” or “prevent” describes reducing or
eliminating the onset of the symptoms or complications of such disease, condition or
disorder.

[00124] As used herein, the term “pharmaceutically acceptable™ refers to those
compounds, anions, cations, materials, compositions, carriers, and/or dosage forms which
are, within the scope of sound medical judgment, suitable for use in contact with the tissues
of human beings and animals withoul excessive loxicily, irritation, allergic response, or other
problem or complication, commensurate with a reasonable benefit/risk ratio.

[00125] As used herein, the term “pharmaceutically acceptable excipient” means an
excipient that is useful in preparing formulation that is generally safe, non-toxic and neither
biologically nor otherwise undesirable, and includes excipient that is acceptable for
veterinary use as well as human pharmaceutical use. A “pharmaceutically acceptable
excipient” as used in the specification and claims includes both one and more than one such
excipient.

[00126] The term “pharmaceutically acceptable carrier” refers to a non-toxic carrier,
adjuvant, or vehicle that does not destroy the pharmacological activity ol the compound with
which it is formulated. Pharmaceutically acceptable carriers, adjuvants or vehicles that may
be used in the compositions described herein include, but are not limited to, ion exchangers,
alumina, aluminum stearate, lecithin, serum proteins, such as human serum albumin, buffer
substances such as phosphates, glycine, sorbic acid, potassium sorbate, partial glyceride
mixtures of saturated vegetable fatty acids, water, salts or electrolytes, such as protamine
sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium chloride, zinc
salts, colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone, cellulose-based
substances, polyethylene glycol, sodium carboxymethylcellulose, polyacrylates, waxes,
polyethylene-polyoxypropylene-block polymers, polyethylene glycol and wool fat.

[00127] As used herein, the term “salt” or ““pharmaceutically acceptable salt™ refers to
a derivative of the compounds of the present disclosure wherein the parent compound is

modified by making acid or base salts thereof. Examples of pharmaceutically acceptable
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salts include, but are not limited to, mineral or organic acid salts of basic residues such as
amines, alkali or organic salts of acidic residues such as carboxylic acids, and the like. The
pharmaceutically acceptable salts include the conventional non-toxic salts or the quaternary
ammonium salts of the parent compound formed, for example, from non-toxic inorganic or
organic acids. For example, such conventional non-toxic salts include, but are not limited to,
those derived from inorganic and organic acids selected from 2-acetoxybenzoic, 2-
hydroxyethane sullonic, acetic, ascorbic, benzene sullonic, benzoic, bicarbonic, carbonic,
citric, edetic, ethane disulfonic, 1,2-ethane sulfonic, fumaric, glucoheptonic, gluconic,
glutamic, glycolic, glycollyarsanilic, hexylresorcinic, hydrabamic, hydrobromic,
hydrochloric, hydroiodic, hydroxymaleic, hydroxynaphthoic, isethionic, lactic, lactobionic,
lauryl sulfonic, maleic, malic, mandelic, methane sulfonic, napsylic, nitric, oxalic, pamoic,
pantothenic, phenylacetic, phosphoric, polygalacturonic, propionic, salicylic, stearic,
subacetlic, succinic, sullamic, sullanilic, sulluric, tannic, lartaric, toluene sulfonic, and the
commonly occurring amine acids, e.g., glycine, alanine, phenylalanine, arginine, etc. Other
examples of pharmaceutically acceptable salts include hexanoic acid, cyclopentane propionic
acid, pyruvic acid, malonic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, 4-
chlorobenzenesulfonic acid, 2-naphthalenesulfonic acid, 4-toluenesulfonic acid,
camphorsulfonic acid, 4-methylbicyclo-[2.2.2]-oct-2-ene-1-carboxylic acid, 3-
phenylpropionic acid, trimethylacetic acid, tertiary butylacetic acid, muconic acid, and the
like. The present disclosure also encompasses salts formed when an acidic proton present in
the parent compound either is replaced by a metal ion, e.g., an alkali metal ion, an alkaline
earth 1on, or an aluminum ion; or coordinates with an organic base such as ethanolamine,
diethanolamine, triethanolamine, tromethamine, N-methylglucamine, and the like. In the salt
form, it is understood that the ratio of the compound to the cation or anion of the salt can be
1:1, or any ration other than 1:1, e.g., 3:1, 2:1, 1:2, or 1:3. It is to be understood that all
references to pharmaceutically acceptable salts include solvent addition forms (solvates) or
crystal forms (polymorphs) as defined herein, of the same salt.

[00128] The term “effective amount™ or “therapeutically effective amount” refers to an
amount that is sufficient to achieve the desired result (e.g., that will elicit a biological or
medical response of a subject e.g., a dosage of between 0.5-1000 mg/kg body weight/day) or
to have an effect on an undesired condition. For example, a “therapeutically effective
amount” refers to an amount that is sufficient to achieve the desired therapeutic result or to
have an effect on undesired symptoms, but is generally insufficient to cause adverse side

effects. The specific therapeutically effective dose level for any particular patient will depend
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upon a variety of [actors including the disorder being treated and the severity of the disorder;
the specific composition employed; the age, body weight, general health, sex and diet of the
patient; the time of administration; the route of administration; the rate of excretion of the
specific compound employed; the duration of the treatment; drugs used in combination or
coincidental with the specific compound employed and like factors well known in the
medical arts. For example, it is well within the skill of the art to start doses of a compound at
levels lower than those required (o achieve the desired therapeutic elfect and o gradually
increase the dosage until the desired effect is achieved. If desired, the effective daily dose can
be divided into multiple doses for purposes of administration. Consequently, single dose
compositions can contain such amounts or submultiples thereof to make up the daily dose.
The dosage can be adjusted by the individual physician in the event of any contraindications.
Dosage can vary, and can be administered in one or more dose administrations daily, for one
or several days. Guidance can be found in the literature for appropriate dosages [or given
classes of pharmaceutical products. In further various embodiments, a preparation can be
administered in a “prophylactically effective amount™; that is, an amount effective for
prevention of a disease or condition.

[00129] As used herein, the term “salt” refers to acid or base salts of the compounds
used in the methods of the present disclosure. Illustrative examples of acceptable salts are
mineral acid (hydrochloric acid, hydrobromic acid, phosphoric acid, and the like) salts,
organic acid (acetic acid, propionic acid, glutamic acid, citric acid and the like) salts,
quaternary ammonium (methyl iodide, ethyl iodide, and the like) salts.

[00130] The term “associated” or “associated with™ in the context of a substance or
substance activity or function associated with a disease (e.g., a protein associated disease, a
symptom associated with an inflammatory diseases, infections, autoimmune disorders, stroke,
ischemia, cardiac disorder, neurological disorders, fibrogenic disorders, proliferative
disorders, hyperproliferative disorders, non-cancer hyper- proliferative disorders, tumors,
leukemias, neoplasms, cancers, carcinomas, metabolic diseases, malignant disease, vascular
restenosis, psoriasis, atherosclerosis, rheumatoid arthritis, osteoarthritis, chronic pain, or
neuropathic pain,) means that the disease (e.g., inflammatory diseases, infections,
autoimmune disorders, stroke, ischemia, cardiac disorder, neurological disorders, fibrogenic
disorders, proliferative disorders, hyperproliferative disorders, non-cancer hyper-
proliferative disorders, tumors, leukemias, neoplasms, cancers, carcinomas, metabolic
diseases, malignant disease, vascular restenosis, psoriasis, atherosclerosis, rheumatoid

arthritis, osteoarthritis, chronic pain, or neuropathic pain) is caused by (in whole or in part),
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or a symptom ol the disease is caused by (in whole or in part) the substance or substance
activity or function. For example, a symptom of a disease or condition associated with an
increase in the level of TRK activity may be a symptom that results (entirely or partially)
from an increase in the level of TRK activity (e.g., gain of function mutation, gene deletion,
gene fusion, or modulation of TRK signal transduction pathway). As used herein, what is
described as being associated with a disease, if a causative agent, could be a target for
treatment ol the disease. For example, a disease associated with TRK may be treated with an
agent (e.g., compound as described herein) effective for decreasing the level of activity of
TRK.

[00131] “Control” or “control experiment” is used in accordance with its plain
ordinary meaning and refers to an experiment in which the subjects or reagents of the
experiment are treated as in a parallel experiment except for omission of a procedure, reagent,
or variable of the experiment. In some instances, the control is used as a standard of
comparison in evaluating experimental effects.

[00132] As defined herein, the term “inhibition,” “inhibit,”” “inhibiting,” and the like in
reference to a protein-inhibitor (e.g., antagonist) interaction means negatively affecting (e.g.,
decreasing) the activity or function of the protein (e.g., TRK) relative to the activity or
function of the protein in the absence of the inhibitor (e.g., compound described herein). In
embodiments inhibition refers to reduction of a disease or symptoms of disease. In
embodiments, inhibition refers to a reduction in the activity of a signal transduction pathway
or signaling pathway (e.g., TRK pathway). Thus, inhibition includes, at least in part, partially
or totally blocking stimulation, decreasing, preventing, or delaying activation, or inactivaling,
desensitizing, or down-regulating signal transduction or enzymatic activity or the amount of a
protein.

[00133] The symbol “~"" denotes the point of attachment of a chemical moiety to the
remainder of a molecule or chemical formula.

[00134] As defined herein, the term “activation,” “activate,” “activating” and the like
in reference to a protein-activator (e.g., agonist) interaction means positively affecting (e.g.,
increasing) the activity or function of the protein relative to the activity or function of the
protein in the absence of the activator. In embodiments, activation refers to an increase in the
activity of a signal transduction pathway or signaling pathway. Thus, activation may include,
at least in part, partially or totally increasing stimulation, increasing or enabling activation, or
activating, sensitizing, or up-regulating signal transduction or enzymatic activity or the

amount of a protein

45



CA 03172681 2022-9-21

WO 2021/211882 PCT/US2021/027538

[00135] The term “modulator” refers (o a composition that increases or decreases the
level of a target molecule or the function of a target molecule. In embodiments, the modulator
1s a modulator of TRK. In embodiments. the modulator is a modulator of TRK, and is a
compound that reduces the severity of one or more symptoms of a disease associated with
TRK (e.g., reduction of the level of TRK activity or protein associated with inflammatory
diseases, infections, autoimmune disorders, stroke, ischemia, cardiac disorder, neurological
disorders, [ibrogenic disorders, prolilerative disorders, hyperprolilerative disorders, non-
cancer hyper- proliferative disorders, tumors, leukemias, neoplasms, cancers, carcinomas,
metabolic diseases, malignant disease, vascular restenosis, psoriasis, atherosclerosis,
rheumatoid arthritis, osteoarthritis, chronic pain, or neuropathic pain). In embodiments, a
modulator is a compound that reduces the severity of one or more symptoms of a disease or
disorder selected from inflammatory diseases, infections, autoimmune disorders, stroke,
ischemia, cardiac disorder, neurological disorders, (ibrogenic disorders, proliferative
disorders, hyperproliferative disorders, non-cancer hyper- proliferative disorders, tumors,
leukemias, neoplasms, cancers, carcinomas, metabolic diseases, malignant disease, vascular
restenosis, psoriasis, atherosclerosis, rheumatoid arthritis, osteoarthritis, chronic pain, and
neuropathic pain, wherein the disease or disorder is not caused or characterized by TRK (e.g.,
gain of TRK function) but may benefit from modulation of TRK activity (e.g., decrease in
level of TRK or TRK activity).

[00136] “Disease.” “‘condition,” or “disorder” refer to a state of being or health status
of a patient or subject capable of being treated with a compound, pharmaceutical
composition, or method provided herein. In embodiments, the disease is a disease related to
(e.g., characterized by) an increase in the level of TRK. In embodiments, the disease is
inflammatory diseases, infections, autoimmune disorders, stroke, ischemia, cardiac disorder,
neurological disorders, fibrogenic disorders, proliferative disorders, hyperproliferative
disorders, non-cancer hyper- proliferative disorders, tumors, leukemias, neoplasms, cancers,
carcinomas, metabolic diseases, malignant disease, vascular restenosis, psoriasis,
atherosclerosis, theumatoid arthritis, osteoarthritis, chronic pain, or neuropathic pain.
[00137] The term “signaling pathway™ as used herein refers to a series of interactions
between cellular and optionally extra-cellular components (e.g., proteins, nucleic acids, small
molecules, ions, lipids) that conveys a change in one component to one or more other
components, which in turn may convey a change to additional components, which is

optionally propagated to other signaling pathway components.
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[00138] All percentages and ratios used herein, unless otherwise indicated, are by
weight. Other features and advantages of the present disclosure are apparent from the
different examples. The provided examples illustrate different components and methodology
useful in practicing the present disclosure. The examples do not limit the claimed disclosure.
Based on the present disclosure the skilled artisan can identify and employ other components

and methodology useful for practicing the present disclosure.
B. COMPOUNDS

[00139] In various embodiments, disclosed are pyrazolo[1,5-a|pyrimidine compounds
that can be prepared by the disclosed methods (e.g., compounds prepared by coupling a
compound of formula (XVI) and a compound of formula XVII). It is understood that a
disclosed compound can be provided by the disclosed methods.

[00140] In various embodiments, the disclosed pyrazolo[1,5-a]pyrimidine compounds
are useful as TRK inhibitors.

[00141] In various embodiments, the disclosed pyrazolo[1,5-a]pyrimidine compounds
are useful in treating a disorder associated with TRK activity in a mammal. In a further
embodiment, the disclosed pyrazolo[1,5-a]pyrimidine compounds are useful in treating TRK
activity in a human.

[00142] In some embodiments, the present disclosure provides a compound of any of
Formulae (VII)-(X) and (XII)-(XIV), wherein: R? is C1-Cg alkyl, C3-Cs cycloalkyl, C6-Cio
aryl, 3- to 8-membered heterocycloalkyl, or 5- to 10-membered heteroaryl, wherein the C1-Cs
alkyl, C3-Cs cycloalkyl, Ce-Cio aryl, 3- to 8-membered heterocycloalkyl, or 5- to 10-
membered heteroaryl is optionally substituted with one or more R'S; and each RS
independently is halogen, -O-(C1-Cg alkyl), or -N(C1-Cs alkyl)a.

[00143] In some embodiments, the present disclosure provides a compound of any of
Formulae (X) and (XTV) or a salt thereof, wherein: R1% is C1-Cs alkyl, C3-Cs cycloalkyl, Ces-
Cio aryl, 3- to 8-membered heterocycloalkyl, or 5- to 10-membered heteroaryl, wherein the
C1-Cs alkyl, C3-Cs cycloalkyl, C6-Cio aryl, 3- to 8-membered heterocycloalkyl, or 5- to 10-
membered heteroaryl is optionally substituted with one or more R'S; and each RS
independently is halogen, -O-(C1-Cs alkyl), or -N(C1-Cs alkyl)z.

[00144] In some embodiments, R!?is C1-Cs alkyl optionally substituted with one or

more RIS,
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[00145] In some embodiments, R!® is C1-Cs alkyl optionally substituted with one or
more halogen (e.g., F, Cl, Br, or I).

[00146] In some embodiments, R'is C1-Cs alkyl optionally substituted with one or
more F.

[00147] In some embodiments, R!? is methyl optionally substituted with one or more
RIS,

[00148] In some embodiments, R1° is methyl optionally substituted with one or more
halogen (e.g., F, Cl, Br, or I).

[00149] In some embodiments, R1? is CF3.

[00150] In some embodiments, R!?is C3-Cg cycloalkyl, Cs-C1o aryl, 3- to 8-membered

heterocycloalkyl, or 5- to 10-membered heteroaryl, wherein the Cs-Cs cycloalkyl, Cs-Cio
aryl, 3- to 8-membered heterocycloalkyl, or 5- to 10-membered heteroaryl is optionally

substituted with one or more R!S.

[00151] In some embodiments, RV is C3-Cs cycloalkyl optionally substituted with one
or more R'S,

[00152] In some embodiments, R1? is Cs-C19 aryl optionally substituted with one or
more RIS

[00153] In some embodiments, R'"" is 3- to 8-membered heterocycloalkyl optionally

substituted with one or more RS,
[00154] In some embodiments, R1? is 5- to 10-membered heteroaryl optionally

substituted with one or more R!S,

[00155] In some embodiments, al least one R'S is halogen (e.g., F, Cl, Br, or I).
[00156] In some embodiments, at least one RS is F.

[00157] In some embodiments, at least one R'® is -O-(C1-Cs alkvl).

[00158] In some embodiments, at least one R'S is -N(C-Cq alkyl)z.

[00159] In some embodiments, the compound of Formula (VI1I) is Compound No. 7.
[00160] In some embodiments, the compound of Formula (VIIT) 1s Compound No. 8
[00161] In some embodiments, the compound of Formula (1X) is Compound No. 9.
[00162] In some embodiments, the compound of Formula (X) is Compound No. 10.
[00163] In some embodiments, the compound of Formula (XII) is Compound No. 12.
[00164] In some embodiments, the compound of Formula (XI1T) is Compound No. 13.
[00165] In some embodiments, the compound of Formula (XIV) is Compound No. 14

(e.g.. Compound No. 14R or 14S (e.g., Compound No. 14R)).

[00166] In some embodiments, the compound is selected from Compound Nos. 1-14.
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[00167] In some embodiments, the compound is selected [rom Compound Nos. 6, 10,

14, and salts thereof.

[00168] In some embodiments, the compound is selected from Compound Nos. 6, 10,
and 14.

[00169] In some embodiments, the compound is selected from Compound Nos. 7-14.
[00170] In some embodiments, the compound is selected from Compound Nos. 9-10

and 12-13 .

[00171] In embodiments, the present disclosure provides a compound being prepared

by the method described herein.

[00172]

[00173] In some embodiments, the present disclosure provides a compound being
prepared by a method disclosed herein, wherein the compound is selected from Compound
Nos. 1-14.

[00174] In some embodiments, the present disclosure provides a compound being
prepared by a method disclosed herein, wherein the compound is selected from Compound
Nos. 6, 10, 14, and salts thereof.

[00175] In some embodiments, the present disclosure provides a compound being
prepared by a method disclosed herein, wherein the compound is selected from Compound
Nos. 6, 10, and 14.

[00176] In some embodiments, the present disclosure provides a compound being
prepared by a method disclosed herein, wherein the compound is selected from Compound
Nos. 7-10.

[00177] In some embodiments, the present disclosure provides a compound being
prepared by a method disclosed herein, wherein the compound is selected from Compound
Nos. 12-14.

[00178] In some embodiments, the present disclosure provides Compound No. 14
(e.g., Compound No. 14R or 14S (e.g., Compound No 14R)) or a salt thereof, being prepared
by a method disclosed herein.

[00179] In some embodiments, the present disclosure provides Compound No. 14
(e.g., Compound No. 14R or 14S (e.g., Compound No. 14R)) being prepared by a method

disclosed herein.

1. STRUCTURE
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[00180] In some embodiments, the present disclosure provides a compound of formula

(XXV):

F
Q — N/N
4 \
N N
Yk

N |
CFs (xxv),
or a pharmaceutically acceptable salt thereof.
[00181] In some embodiments, the present disclosure provides a compound of formula
(XV):
NS S
N N)\g
N
NG |
R (XV),

or a pharmaceutically acceptable salt thereof, wherein R is selected from hydrogen,
halogen, —CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 cyanoalkyl, -OR*, —C(O)R?", —
S(O)R20, —=§(0)>R?0, (C1-C6 alkyDORZ?, —(C1-C6 alky)SR?°, -(C1-C6 alky)C(O)R?°, —
(C1-C6 alky)S(O)R20, —(C1-C6 alky)S(0):R2°, _NR2IC(O)R2°, _NR21§(0),R20, _NR22aR22b,
—P(O)R222R22_ _(C1-C6 alkyl)NR222R??b_ _(C1-C6 alkyl)P(O)R>22R??_ and Cy!; wherein
each of R?, R?!, R??2 and R??®, when present, is independently selected from hydrogen, C1-
C4 alkyl, and C1-C4 haloalkyl; wherein Cy!, when present, is selected from a C3-C8
cycloalkyl, a 3- to 8-membered heterocycloalkyl, a C6-C10 aryl, and a 5- to 10-membered
heteroaryl, and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, —
CN, —-NH,, —-OH, -NO», C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl,
C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, and C1-C4 aminoalkyl; and wherein Ar” is a C6-C10 aryl or a 5- to 6-
membered heteroaryl, and is substituted with O, 1, 2, or 3 groups independently selected from
halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy.

[00182] In some embodiments, a compound of formula (XV) has the structure

represented by formula selected from:
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Ar? ~ "N /N\ Al;2 = A\
> SN z S SN
N” TN G\J N
N
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[00183] In some embodiments, the compound of formula (XV) has the structure

R and R0

represented by formula:

[00184] In some embodiments, the compound of formula (XV) has the structure

represented by formula:

RSOC
30d
R30b R

30
R°2S N

R30a 77N
A\ S
N N
N
N\\/\”\
R1O

wherein each of R3'a R3% R30c R30d and R3¢ is independently selected from hvdrogen,
halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy, provided that
at least two of R3%2 R3% R3% R3%d and R3%¢ are hydrogen.

[00185] In some embodiments, compound of formula (XV) has the structure

represented by [ormula selected [rom:
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[00186] In some embodiments, the compound of formula (XV) has the structure
represented by formula:

A
[
o
W
Tt
z
\
P4

[00187]

In some embodiments, the compound of formula (XV) is selected from
F

F
~N
F =~ =~ F —
N° N N7 SN
,N
N\\/\'L

N
N
CFs;

<

2
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[00188] In some embodiments, the compound of formula (XV) is:
F
o
F N )%8
N N
N
N \\J\
CF3
[00189] In some embodiments, the compound of formula (XV) is selected from:

60

CA 03172681 2022-9-21



CA 03172681 2022-9-21

WO 2021/211882

F
— N’N\
F o s
N” N
N
N\\J\
CF,
F
= N’N\
F NS S
N” N
N
N\\l
CHs
F
= N*N\
F o =
N” N
N
N\\J\
CN,
F
Z N,N\
F o~ J=
N” N
N
N\ /CH3
d “CHs
F
~ N’N\
F . S
NN
N
N\l
o)

6l

PCT/US2021/027538




WO 2021/211882 PCT/US2021/027538

62

CA 03172681 2022-9-21



CA 03172681 2022-9-21

WO 2021/211882

Z "N
S
SWG

OMe

PCT/US2021/027538

63



WO 2021/211882 PCT/US2021/027538

OMe

N OMe Nl

64

CA 03172681 2022-9-21



WO 2021/211882 PCT/US2021/027538

F F
~N ~N
SUes SNes.
S S
N7 SN NTSN
N N
; p F
N Ng |
[ [
=N ~N
F F
- = ~N
R ges N des
.
N \N = N N \
N’N| OMe N | OMe
N\ \Y
P N/
F F
= N’N
\)
F /E\\
N N
N
NG |
~
L.
N~ ~OMe )
F
= N'N\
F < )q
N N
N
Ny |
X
L.
F N

65

CA 03172681 2022-9-21



WO 2021/211882 PCT/US2021/027538

66

CA 03172681 2022-9-21



WO 2021/211882 PCT/US2021/027538

F
= N’N\
F N \
N N
,N
N |
OH
F
= N’N\
F ~ ~
N N
,N
Ny |
=
S /N
CH;
F
= N'N\
F "N ——
N N
N
\ |
| N
S >
F
= N’N\
F ~ —
N N
,N
\ |
| =
~N

67

CA 03172681 2022-9-21



CA 03172681 2022-9-21

WO 2021/211882 PCT/US2021/027538

F
F
F = N'N\
N F Y .
N N
N
N\\/\”\/\
OH
F
F
= N’N
N
= N’N\ F > /|§8
F o < NN
N” °N N
Ni\lj\/ N\ | N\
N OH | ]
> ~—
N >
F
F
NN
F /(\ I Z>N-N
=~ S N
N7 N F N )%8
N | N7 N 9
N /
N
N\\J\
CHs3
and OH
[00190] In some embodiments, the compound of formula (XV) is:
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[00191] In some embodiments, the compound of formula (XV) is selected from:
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and OH

[00192] In some embodiments, the compound of formula (XV) is:

F
Q = N’N\
N N
,N
N

CFs

[00193] In some embodiments, the disclosed pyrazolo]| 1,5-a|pyrimidine compounds
are enantiomerically pure. Thus, in various embodiments, disclosed the pyrazolo[1.5-
a|pyrimidine compounds have an enantiomeric purity of at least about 80%, at least about
85%, at least about 90%, at least about 95%, at least about 99%, or greater than 99%.
[00194] In some embodiments, the disclosed pyrazolo]| 1,5-a|pyrimidine compounds
can be provided in percent enantiomeric excess (e.¢.). Thus, in various embodiments, the
enantiomeric excess of the desired enantiomer of the disclosed pyrazolo[1,5-a]pyrimidine
compounds is at least about 50%, at least about 60%, at least about 70%, at least about 75%,
at least about 80%, at least about 85%, at least about 90%. at least about 95%, at least about
98%, or at least about 99%. In further embodiments, the “S” form of the disclosed
pyrazolo[1,5-a|pyrimidine compounds is substantially free from the “R™ form. In still further
embodiments, the “R” form of the disclosed pyrazolo[1,5-a|pyrimidine compounds is
substantially free from the “S” form.

[00195] In some embodiments, the “S” form of the disclosed pyrazolo[1,5-
a]pyrimidine compounds is present in an amount of greater than about 50%, greater than
about 60%, greater than about 70%, greater than about 75%, greater than about 80%, greater
than about 85%, greater than about 90%, greater than about 95%, greater than about 98%, or

greater than about 99% relative to the “R” form.
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[00196] In some embodiments, the “R” form of the disclosed pyrazolo[1,5-
alpyrimidine compounds is present in an amount of greater than about 50%, greater than
about 60%, greater than about 70%, greater than about 75%, greater than about 80%, greater
than about 85%, greater than about 90%, greater than about 95%, greater than about 98%, or

greater than about 99% relative to the “S” form.

a. R!° Grours
[00197] In some embodiments, R!? is selected from hydrogen, halogen, —CN, C1-C6
alkyl, C1-C6 haloalkyl, C1-C6 cyanoalkyl, —OR2, —C(O)RZ, —S(0)R2’, —S(0):R2’, (C1-C6
alkyYOR20, —(C1-C6 alkyD)SR2, —(C1-C6 alky)C(OIRZ, —(C1-C6 alkyDS(O)RZ, -(C1-C6
alkyD)S(0),R2, -NR2IC(0)R2’, -NR2IS(0),R20, -NR22R2%b__pP(Q)R?22R2?% (C1-C6
alky)NR??2R??» _(C1-C6 alkyDP(O)R?*?2R??*® and Cy!. In some embodiments, R'° is
selected from hydrogen, —F, —C1, —-CN, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, —
OR2, _C(0)RZ, —S(0)R2, —S(0),R2°, -(C1-C4 alky])ORZ, —(C1-C4 alky])SR2, ~(C1-C4
alky)C(O)R2, —(C1-C4 alkyDS(O)R2, —(C1-C4 alkyD)S(0)R2, “NR2C(O)R2, —
NR2IS(0),R20, NR2%R220__P(O)R22R2% (C1-C6 alky)NR222R? (C1-C6
alkyl)P(O)R2%2R?? and Cy!. In some embodiments, R0 is selected from hydrogen, —F, —Cl,
—CN, methyl, ethyl, n-propyl, 1sopropyl, -CH>F, —-CHF», —CF3, —-CH2Cl, -CHCl, -CCl3, —
CH2CH2F, —CH2CHF2, -CH2CF3, -CH2CH2Cl, —-CH2CHCl:, —-CH2CCls, -CH2CH2CHGF, —
CH,;CH>CHF,, -CH>CH:CF;, -CH>CH>CH>Cl, -CH;CH>CHCl,, —-CH,CH>CCls, —
CH(CH;)CH,F, ~CH(CH;)CHF», -CH(CH3)CF;, -CH(CH3)CH,Cl, ~CH(CH3)CHCL, —
CH(CH:)CCls, -CH,CN, ~CH,CH>CN, ~CH,CH,CH,CN, ~CH(CH3)CH,CN, —OR20, —
C(O)R2, —S(0)RZ, —~S(0):R?°, —.CH20R?, —CH>CH:0R?", -CH;CH,CH,OR, —
CH(CH3)CH20R?°, —-CH2SR?°, -CH2CH2SR?°, —-CH2CH>CH2SR?°, —-CH(CH;)CH2SR?°, —
CH2C(O)R?°, -CH2CH»C(O)R?°, -CH>CH>CH>C(0O)R?°, -CH(CH3)CH2C(O)R?°, —
CH>C(S)R?°, -CH»CH»C(S)R?°, -CH>CH>CH>C(S)R??, -CH(CH;)CH:C(S)R?°, —
CH1SO2R20, _CH>CH2SO3R2°, —CH>CH>CH280:R2, —CH(CH:)CH2S0:R2", “NR2LC(O)R2,
_NR2IS(0),R2, —~NR223R22 _P(Q)R223R220, _CH,NR22R22_ _CH,CH,NR22aR22 _
CH>CH,CH,NR?"R>», _CH(CH;3)CH,NR?R*?, —CH,P(O)R?*'R*>*, —CHCH,P(O)R***R>?,
—~CH>CH>CH>P(O)R?>?*R??**| - CH(CH3)CH>P(O)R?**R?>?*_ and Cy!. In some embodiments,
R is selected from hydrogen, —F, —Cl, -CN, methyl, ethyl, -CH>F, -CHF>, —-CF3;, -CH2Cl1, —
CHCL, -CCls, -CH»CH»F, —-CH>CHF>, —-CH>CFs, -CH»CH>»Cl, —CH»>CHCl>», —-CH»CCls, —
CH:>CN, -CH2CH:CN, —-OR?’, -C(O)R?", -S(O)R*, -S(0)2R*’, -CH>0OR?’, -CH>CH>OR?", —
CH,SR2, —CH>CH,SR?, —CH>C(0)R?, —CH>CH>C(O)R?, ~CH>C(S)R2, —
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CH>CH2C(S)R??, -CH2S02R?*°, -CH2CH2S0:2R*, -NR?!C(0O)R?°, -NR2?!S(0)2R%°, —
NR>R>?* _P(Q)R***R*? —CHoNR>*?R?* - CH,CH;NR???R>?* —CH,P(O)R>**R>*"_ —
CH2CH2P(O)R?*?2R?*?* and Cy'. In some embodiments, R'° is selected from hydrogen, —F, —
Cl, <CN, methyl, <CH2F, —CHF3, —CFs, —<CH2Cl, —CHCl», —-CCls, —CH>CN, —OR2, —
C(O)R2, —S(0)RZ, —§(0):R®, ~CH,OR, _CH>SR2, -CH>C(O)R2, ~CH>C(S)R2, —
CH2S02R?, “NR?!C(O)R?, “NR?'S(0),R?®, \NR???R?? _P(0)R?*R?*® _CH,NR?2R>%_ _
CH>P(O)R22R22_ and Cy!.

[00198] In some embodiments, R'C is selected from hydrogen, halogen, —-CN, C1-C6
alkyl, C1-C6 haloalkyl, and Cy'. In some embodiments, R1° is selected from hydrogen, —F, —
Cl, —CN, C1-C4 alkyl, C1-C4 haloalkyl, and Cy!. Tn some embodiments, R!? is selected from
hydrogen, —F, —CIl, —CN, methyl, ethyl, n-propvl, isopropyl, —-CH»F, —CHF», —CF3, —CH»Cl, —
CHCl,, -CCls;, —-CHCHF, -CH,CHF,, —-CH,CF5, -CH>CH-Cl, -CH,CHCl,, —-CH:CCls, —
CH>CH>CH>F, —-CH>CH>CHF», ~CH>CH>CF3, —CHCH>CH:Cl, —CH>CH>CHCl, —
CH:>CH:CCl;, —-CH(CH3)CH2F, -CH(CH;3)CHF2, -CH(CH;3)CF3, -CH(CH;3)CH:CIL, —
CH(CH-)CHCI», -CH(CH-)CCls, and Cy!. In some embodiments, R'? is selected from
hydrogen, —F, —Cl, -CN, methyl, ethyl, -CH>F, ~CHF», -CF3, -CH>Cl, -CHCl», —-CCl;, —
CH:CH>F, -CH>CHF,, -CH,CF;, -CH,CH:Cl, -CH>,CHCl;, -CH>CCl;, and Cy!. In some
embodiments, R" is selected from hydrogen, —F, —Cl, —CN, methyl, -CH:F, —-CHF>2, —-CF3, —
CH:Cl, —CHClz, —CCl3, and Cy'.

[00199] In some embodiments, R is selected from hydrogen, halogen, —-CN. C1-C6
alkyl, C1-C6 cyanoalkyl, and Cy!. In some embodiments, RV is selected from hydrogen, —F,
—Cl1, —CN, C1-C4 alkyl, C1-C4 cyanoalkyl, and Cy!. In some embodiments, R is selected
from hydrogen, —F, —Cl, —CN, methyl, ethyl, n-propyl, isopropyl, -CH>CN, —CH>CH:2CN, —
CH>CH>CH>CN, —CH(CH3)CH:CN, and Cy!. In some embodiments, R1° is selected from
hydrogen, —F, —Cl, -CN, methyl, ethyl, -CH>CN, ~-CH>CH>CN, and Cy!. In some
embodiments, R1° is selected from hydrogen, —F, —Cl, —CN, methyl, -CH>CN, and Cy'.
[00200] In some embodiments, R!%is selected from hydrogen, halogen, —-CN, C1-Cé6
alkyl, —OR20, —C(O)R20, —(C1-C6 alky)OR20, —(C1-C6 alkyl)C(O)R2®, ~NR2LC(O)R20, —
NR2?24R2% and Cy!. In some embodiments, R!? is selected from hydrogen, —F, —Cl, —CN,
C1-C4 alkyl, ~OR?%, —C(O)R®, (C1-C4 alkyl)OR?, (C1-C4 alkyl)C(O)R, —
NRZC(O)R? and Cy!. In some embodiments, R' is selected from hydrogen, —F, —Cl, —-CN,
methyl, ethyl, n-propyl. isopropyl, -OR?°, —-C(O)R*, -CH>OR**, -CH>CH>OR?°, —
CH>CH>CH>0R2", _CH(CH;3)CH>0R2, —CH>C(0)R2, _CH,CH>C(O)R20, —
CH>CH,>CH>C(O)R?*°, -CH(CH3)CH>C(O)R?, .NR?'C(O)R?*", and Cy'. In some
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embodiments, R!C is selected from hydrogen, —F, —Cl, ~CN, methyl, ethyl, -OR*°, -C(O)R?°,
—CH>0R?", -CH>,CH>0R?°, -CH2C(O)R?’, -CH>CH2C(O)R?°, -NR2'C(O)R?", and Cy'. In
some embodiments, R'° is selected from hydrogen, —F, —Cl, -CN, methyl, -OR?°, -C(O)R?°,
_CH>0R2, _CH,C(O)R2°, “NR2IC(O)R%, and Cy!.

[00201] In some embodiments, R!? is selected from hydrogen, halogen, —-CN, C1-C6
alkyl, —S(O)RZ, —§(0)2R2, —(C1-C6 alkyl)SRZ, ((C1-C6 alky)S(O)RZ, -(C1-C6
alkyD)S(0)2R?°, —-NR?!'S(0)2R?°, and Cy'. In some embodiments, R!? is selected [rom
hydrogen, —F, —Cl, —CN, —S(O)R2%, —~S(0):R%°, -(C1-C4 alky)SR2, —(C1-C4 alkyl)S(O)R,
—(C1-C4 alkyDS(0)2R*°, -NR?!S(0):R*, and Cy!. In some embodiments, R is selected
from hydrogen, —F, —Cl, —CN, methyl, ethyl, n-propyl, isopropyl, —S(O)R??, _S§(0)R*®, —
CH>SR?*°, - CH>CH>SR2%, -CH>CH>CH>SR2%, -CH(CH3)CH2SR?°, —-CH>C(S)R?°, —
CH>CH:C(S)R20, -CH;CH>CH>C(S)R20, -CH(CH3)CH2C(S)R%, -CH:SO;R?*°, —
CH>CH>SO>R2, ~CH>CH>CH,>SO,R2, ~CH(CH3)CH2SO2R2%, “NR2!S(O),R2°, and Cy'. In
some embodiments, R is selected from hydrogen, —F, —Cl, —CN, methyl, ethvl, —S(O)R?’, —
S(0)R*°, -CH»>SR*, -CH>CH>SR?°, —-CH>C(S)R?°, -CH>CH>C(S)R?°, -CH>SO>R?", —
CH2CH>SO2R?%, NR2!S(0):R?°, and Cy!. In some embodiments, v selected from hydrogen,
_F, —Cl, —CN, methyl, ~S(O)R2, —S(0),R2, —CH>SR2, —CH>C(S)R2°, -CH>SO,R2, —
NR”'S(0):R?. and Cy'.

[00202] In some embodiments, R'C is selected from hydrogen, halogen, —CN, —
NR?*?2R?*? _(C1-C6 alky)NR?*?*R??_ and Cy!. In some embodiments, R'° is selected from
hydrogen, —F, —Cl, —-CN, -NR??2R??) _(C1-C6 alky])NR??2R?*?*_and Cy!. In some
embodiments, R1C is selected from hydrogen, —F, —Cl, —CN, methyl, ethyl, n-propyl,
isopropyl, NR22R2b _CH,NR222R22% CH,CH,NR22R2% —CH,CH>CH,NR2%R?
CH(CH3)CH;NR?*R??* and Cy!. In some embodiments, R' is selected from hydrogen, —F,
—Cl, —CN, methyl, ethyl, -NR22R22% _CH,NR22R>2 _CH,CH,NR22R>%®_and Cy'. In some
embodiments, R' is selected from hydrogen, —F, —Cl, —CN, methyl, -NR??2R?>?" _
CHaNR?22R?? and Cy!.

[00203] In some embodiments, R1° is selected from hydrogen, halogen, -CN, C1-Cé6
alkyl, —-P(O)R222R2%® _(C1-C6 alkyl)P(O)R?22R2%_ and Cy!. In some embodiments, R1? is
selected from hydrogen, —F, —CI, —CN, C1-C4 alkyl, —-P(O)R??*R>?**, (C1-C6
alky)P(O)R??22R??*_ and Cy! In some embodiments, R is selected from hydrogen, —F, —Cl,
—CN, methyl, ethyl. n-propyl. isopropyl, —P(O)R?*?2R>* _CH-P(Q)R>*?2R>?" —
CH,CH,P(0O)R229R22b _ CH,CH,CH,P(O)R22R 2 CH(CH;3)CH2P(O)R22R2%®_and Cy!. Tn

some embodiments, R!? is selected from hydrogen, —F, —Cl, —CN, methyl, ethvl, —
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P(O)R?23R??*, _CH2P(O)R???R??* _CH>CH:>P(O)R??*R??®_ and Cy!. In some embodiments,
R0 is selected from hydrogen, —F, —Cl, —CN, methyl, -P(O)R?*?R?**, —CH,P(O)R?**R*?*_ and
Cyl.

[00204] In some embodiments, R'? is selected from hydrogen, and C1-C6 alkyl. In
some embodiments, R'? is selected from hydrogen and C1-C4 alkyl. In some embodiments,
R0 s selected from hydrogen, methyl, ethyl, n-propyl, and isopropyl. In some embodiments,
R0 is selected [rom hydrogen, methyl, and ethyl. In some embodiments, R is selected from
hydrogen and ethyl. In some embodiments, R!° is selected from hydrogen and methyl.
[00205] In some embodiments, R1? is selected from hydrogen and halogen, In some
embodiments, R'Y is selected from hydrogen, —F, —Cl, and —Br. In some embodiments, R!" is
selected from hydrogen, —F, and —Cl. In some embodiments, R!? is selected from hydrogen
and —Cl. In some embodiments, R is selected from hydrogen and —F.

[00206] In some embodiments, R'° is selected from hydrogen and Cy'.

[00207] In some embodiments, RV is selected from hydrogen and C1-C6 haloalkyl. In
further embodiments, R'° is selected from hydrogen and C1-C4 haloalkyl. In further
embodiments, R1 is selected from hydrogen, —-CH:F, -CHF2, —-CF;, -CH2Cl, -CHCl., —CCls,
_CH>CHF, —-CH>CHF;, —CH>CF3, ~CH>CH:Cl, -CH>CHCl,, -CH>CCls, -CH>CH>CH>F, —
CH:>CH:CHF 2, -CH2CH:CF35, -CH2CH>CH:Cl, -CH>CH2CHC]l2, —-CH2CH2CCl3, —
CH(CH;3)CH2F, -CH(CH3)CHF2, -CH(CH3)CFs, -CH(CH3)CH:Cl, -CH(CH3)CHCl>, and —
CH(CH;)CCl;. In further embodiments, R is selected from hydrogen, -CH.F, -CHF,, —
CF3, —CH:Cl, —-CHCl», —CCls, —CH2CH:F, —-CH2CHF>, —-CH2CF3;, -CH2CH>Cl, -CH2CHClo,
and —CH>CCl;. In further embodiments, R!? is selected from hydrogen, -CH,>F, —CHF>, —
CFs, -CH:Cl, —CHCl>, and —CCls.

[00208] In some embodiments, R1? is C1-C6 haloalkyl. In further embodiments, R!° is
C1-C4 haloalkyl. In further embodiments, R is selected from —CH:F, —-CHF 2, —CF3, —
CH:Cl, —CHCl,, —CCls, —CH>CH»F, —-CH>CHF>, —CH>CF3, -CH>CH>Cl, -CH>CHCl,, —
CH2CCl3, —-CH2CH2CHF, —-CH2CH2CHF2, —-CH>CH2CF3, —-CH2CH2CH2Cl, —CH2CH2CHC o,
—CH>CH>CCls, —CH(CH3)CH:F, —CH(CH3)CHF,, ~CH(CH;)CF3, —CH(CH3)CH-Cl, —
CH(CH5)CHCl>, and -CH(CH3)CCls. In further embodiments, R1? is selected from —CH>F, —
CHF:, -CF3, —CH:Cl, —-CHCl>, —CCl3, —-CH2CH:2F, —-CH2CHF2, —CH2CF3, —-CH2CH2Cl, —
CH2CHCl,, and ~CH2CCls. In further embodiments, R!Y is selected from —CH>F, —CHF3, —
CF;, —CHCl, —CHCl», and —CCl;.

[00209] In further embodiments, R'Y is —CF;.
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b. R, R?!, R??4, AND R??® GROUPS
[00210] In some embodiments, each of R?, R?>', R*>*_ and R?*®, when present, is
independently selected from hydrogen, C1-C4 alkyl. and C1-C4 haloalkyl. In some
embodiments, each of R?%, R?!, R>?2 and R, when present, is independently selected from
hydrogen, methyl, ethyl, n-propyl, isopropyl, -CHzF, —-CHF>, —CF3, -CH2Cl, —CHCl>, —CCls,
_CH>CH:F, —-CH>CHF2, -CH>CFs, —CH>CH:Cl, —CH>CHCla, ~CH>CCls, -CH2CH2CHSF, —
CH;CH>CHF,, -CH>CHCF;, -CH,CH>CH»Cl, -CH,CH>CHC]l,, -CH,CH>CCls, —
CH(CH3)CH,F, ~CH(CH53)CHF, —CH(CH;3)CF3, ~CH(CH3)CH>Cl, “CH(CH3)CHCl,, and —
CH(CH3)CCl;s. In some embodiments, each of R?°, R?!, R??2_ and R>?®, when present, is
independently selected from hydrogen, methyl, ethyl, —-CH>F, —CHF2, —CF3, —-CH2Cl, —
CHCl,, —CCls, —-CH»>CH»F, —-CH»CHF>, —-CH»CF3, —CH:CH,Cl, -CH>CHCl,, and —-CH»CCls.
In some embodiments, each of R2°, R2! R222 and R22b, when present, is independently
selected (rom hydrogen, methyl, -CH>F, —CHF», —CF3, -CH>Cl, —CHCl», and —CCls.
[00211] In some embodiments, each of R?’, R?!, R?% and R??**, when present, is
independently selected from hydrogen and C1-C4 alkyl. In some embodiments, each of R?°,
R21 R222 and R22*  when present, is independently selected from hydrogen, methyl, ethyl, n-
propyl, and isopropyl. In some embodiments, each of R?°, R?!, R?22 and R??®_ when present,
is independently selected from hydrogen, methyl, and ethyl. In some embodiments, each of
R?°, R*!', R?>?2 and R?**, when present, is independently selected from hydrogen and ethyl. In
some embodiments, each of R?°, R?!, R*?2 and R?*", when present, is independently selected
from hydrogen and methyl.
[00212] In some embodiments, each of R?, R?!, R??2, and R?*?*, when present, is
independently selected from hydrogen and C1-C4 haloalkyl. In some embodiments, each of
R0 R?! R?% and R??*, when present, is independently selected from hydrogen, —-CH:F, —
CHF>, —CF3, —CH>Cl, -CHCl,, —CCls, —CH>CH>F, —-CH>CHF, ~CH>CF3, -CH>CH>Cl, —
CH;CHCl;, -CH»CCl3, -CH>CH>CH2F, —-CH>CH>CHF>, —-CH2CH>CF3, —-CH2CH2CHCI, —
CH>CH>CHCl, -CH2CH2CCls, ~CH(CH:)CHSF, ~CH(CH:)CHF,, —-CH(CH3)CF3, —
CH(CHj3)CH>Cl, <CH(CH3)CHCI>, and —CH(CH3)CCls. In some embodiments, each of R20,
R21 R222 and R2?* when present, is independently selected from hydrogen, -CHzF, -CHF>, —
CF3, —-CH:Cl, —-CHCl», —CCl3, -CH2CH>F, -CH>CHF>, —-CH>CF3, -CH>CH>Cl, —-CH>CHCl>,
and —CH>CCls. In some embodiments, each of R?°, R?!, R??2_and R??*_ when present, is
independently selected from hydrogen, —CH:F., —CHF>, —CFs, —CH:Cl, —-CHCI>, and —CCls.
[00213] In some embodiments, each of R2°, R2!, R222 and R22b, when present, is

hydrogen.
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c. R34 R38 R3C R¥ AND R¥F GROUPS
[00214] In some embodiments, each of R3? R R30c R3% and R is independently
selected from hydrogen, halogen. C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy. and C1-C6
haloalkoxy, provided that at least two of R302 R30% R30¢ R30d and R3¢ are hydrogen. In
some embodiments, each of R3% R3%®_ R30c R30d and R3¢ ig independently selected from
hydrogen, halogen, C1-C4 alkyl, C1-C4 haloalkyl, C1-C4 alkoxy, and C1-C4 haloalkoxy. In
some embodiments, each of R3% R3% R3% R30d and R3% js independently selected [rom
hydrogen, —F, —Cl, methyl, ethyl, n-propyl, isopropyl, —-CH>F, —-CHF», —CF3, —CHCl, —
CHCl,, -CCl;, -CHCH>F, -CH>CHF», —-CH>CF3;, -CH>CH>Cl, -CH>CHCl,, —-CH>CCl3, —
CH>CH2CH:F, —CH2CH2CHF,, —~CH2CH:CF3, —CH2CH2CHaClL —CH2CH2CHCl,, —
CH>CH>CCls, —CH(CH3)CH:F, ~CH(CH3)CHF», ~CH(CH5)CF3, —CH(CH3)CH>CI, —
CH(CH3)CHCI:, —-CH(CH;)CCl;, -OCHs, —OCH:CH3, -OCH>CH>CH3, —-OCH(CH3)CH3, —
OCH>F, —-OCHF>, —OCF3, —-OCH>Cl, -OCHCl,, —OCCl3, —OCH>CH>F, -OCH>CHF>, —
OCH:CF3, ~OCH>CH:Cl, ~OCH>CHCl>, ~OCH2CCls, ~OCH>CH>CH:F, ~OCH>CH>CHF >, —
OCH»CH>CF», -OCH>CH-CH>»Cl, -OCH>CH>CHCl», -OCH-CH»CCls;, -OCH(CH3)CH>F, —
OCH(CH3)CHF», -OCH(CH53)CF3:, —-OCH(CH;3)CH2Cl, —-OCH(CH;3)CHCI,, and —
OCH(CH>)CCls. In some embodiments, each of R3%2 R30b R30c R30d and R3% jg
independently selected from hydrogen, —F, —Cl, methyl, ethyl, -CH2F, —CHF2, —-CF;, —
CHCl, -CHCL, —CCl;, -CH2:CH2F, —-CH2CHF2, —CH2CF3;, -CH2CH:Cl, -CH2CHCly, -
CH,CCls, ~OCHs, —-OCH;CHs, —-OCHyF, —~OCHF», —OCF;, —OCH:Cl, -OCHCl,, —OCCls, —
OCH:CH:F, —OCH:CHF>, ~-OCH:CF3, -OCH2CH>Cl, —OCH:CHCl>, and -OCH>CCl;. In
some embodiments, each of R302 R3%® R30c R30d and R3¢ is independently selected from
hydrogen, —F, —Cl, methyl, —-CH:F, —CHF>, —CFs, -CH2Cl, -CHCIl», —CCls, -OCH3, —
OCH>F, -OCHF>, —OCF3, —-OCH>Cl, —OCHC]l,, and —“OCCls.
[00215] In some embodiments, each of R3%2 R R30¢ R30d and R3% is independently
selected from hydrogen, halogen, C1-C6 alkyl, and C1-C6 haloalkyl, provided that at least
two of R30a R30b R30c R30d and R3% are hydrogen. In some embodiments, each of R3% R30b,
R3%¢ R30d and R3% is independently selected from hydrogen, halogen, C1-C4 alkyl, and C1-
C4 haloalkyl. In some embodiments, each of R3%2 R3%b R30c R30d and R3% is independently
selected from hydrogen, —F, —Cl, methyl, ethyl, n-propyl, isopropyl, -CHxF, -CHF>, —CF3, —
CH1Cl, —CHClp, —CCl3, —CH,CH:F, —CHCHF2, —~CHCF3, —CHCH2Cl, —~CH,CHCl,, —
CH2CCls, -CH>CH2CH2F, -CH>CH2CHF», -CH>CH2CF;, -CH2CH2CH2C(l, —-CH2CH2CHCl>,
—CH>CH,CCls, .CH(CH;3)CH:F, —CH(CH3)CHF,, —-CH(CH3)CF3, —CH(CH3)CH:CI, —
CH(CH3)CHCl», and -CH(CH;)CCl;. In some embodiments, each of R3% R30b R30c R30d
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and R3% is independently selected from hydrogen, —F, —Cl, methyl, ethyl, -CH2F, ~-CHF», —
CF;, -CH:Cl, —CHCl,, —-CCl3, —-CH:CH>F, -CH;CHF;, —CH>CF3;, -CH>CH:Cl, —-CH>CHCl,,
and —CH:2CCls. In some embodiments, each of R0 R3% R30¢ R3% and R3% js
independently selected from hydrogen, —F, —CI, methyl, -CH2F, -CHF>, -CF3, —-CH:Cl, —
CHCl», and —CCls.

[00216] In some embodiments, each of R3"2 R0 R30¢ R30d and R3% is independently
selected [rom hydrogen, C1-C6 alkoxy, and C1-C6 haloalkoxy, provided that at least two ol
R30a R30b R0 R30d and R are hydrogen. In some embodiments, each of R302 R0 R30¢
R34 and R3% is independently selected from hydrogen, C1-C4 alkoxy, and C1-C4
haloalkoxy. Tn some embodiments, each of R7% R3% R30c R30 and R is independently
selected from hydrogen, —-OCHjs, —-OCH»CHjs, -OCH>CH>CHs, —-OCH(CH3)CHs, —OCH,F, —
OCHF,, —OCF;, -OCHCl, —-OCHClI;, —OCCl3;, —OCH>CH:F, —OCH:CHF:, -OCH:CFs, —
OCH,CHCl, -OCH>CHCIl,, - OCH>CCl;, -OCH>CH>CH>F, -OCH>CH>CHF>, —
OCH>CH:CF3, -OCH2CH2CH»Cl, ~-OCH2CH>CHCL, -OCH2CH>CCl5;, -OCH(CH;)CH>F, —
OCH(CH5)CHF», -OCH(CH5)CFs, -OCH(CH5)CH>Cl, -OCH(CH3)CHCD, and —
OCH(CH;3)CCls. In some embodiments, each of R3%2 R30b R30¢ R30d and R30% j5
independently selected from hydrogen, ~-OCH3, -OCH,CH3, ~-OCH>F, —-OCHF>, ~OCF3, —
OCH:CIl, —OCHCl, -OCCl3;, —OCH2CH2F, —-OCH>CHF2, —-OCH>CF5, - OCH>CH:Cl, —
OCH>CHCl,, and -OCH>CCl;. In some embodiments, each of R3% R3% R30¢c R30d apd R30e
is independently selected from hydrogen, —-OCH3, —-OCH:F, —OCHFz, —OCF3, —-OCHCI, —
OCHCI», and —OCCls.

[00217] In some embodiments, each of R3%2, R300 R30c R30d and R3% js independently
selected from hydrogen and C1-C6 alkyl, provided that at least two of R3"2 R30b R30c R30d,
and R3% are hydrogen. In some embodiments, each of R3% R30b R30c R30d apnd R3% jg
independently selected from hydrogen and C1-C4 alkyl. In some embodiments, each of R302,
R3% R30¢ R30d and R3% is independently selected from hvdrogen, methyl, ethyl, n-propyl,
and isopropyl. Tn some embodiments, each of R302 R R30c R30d and R ig independently
selected from hydrogen, methyl, and ethyl. In some embodiments, each of R3% R30b R30c
R3%_and R3% is independently selected from hydrogen and ethyl. In some embodiments,
each of R3% R3%®_ R3% R30d and R is independently selected from hydrogen and methyl.
[00218] In some embodiments, each of R3%2 R3% R3% R3% and R3% is independently
selected from hydrogen, and C1-C6 haloalkyl, provided that at least two of R3% R3% R3¢,
R3%_ and R3% are hydrogen. In some embodiments, each of R302, R30b R30c R30d and R0 jg

independently selected from hydrogen, and C1-C4 haloalkyl. In some embodiments, each of
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R30a R30b R30c R30d and R3¢ s independently selected (rom hydrogen, —-CH2F, ~-CHF2, —
CF;, -CH:Cl, —CHCl,, —-CCl3;, —CH:CH>F, —-CH2CHF,, —CH>CF3, -CH>CH2Cl, —-CH>CHCl,,
—CH2CCls, -CH2CH2CH:F, -CH>CH2CHF>, —-CH2CH>CF3, -CH2CH>CH2Cl, —
CH>CH>CHCls, -CH>CH>CCls, ~CH(CH3)CH:F, —CH(CH3)CHF>, —-CH(CH3)CFs, —
CH(CH3)CH:Cl, -CH(CH;)CHCI,, and -CH(CH;)CCl;. In some embodiments, each of R3%2,
R0 R30c R0 and R3% is independently selected from hydrogen, ~CHzF, ~-CHF2, —CF3, —
CH;Cl, -CHCI,, —CCls, —CHCH;F, —-CH,CHF>, —CH;CF5, —-CH2CH,Cl, -CH>CHCl1,, and —
CH,CCl;. In some embodiments, each of R*%2 R3% R30c R and R*¢ is independently
selected from hydrogen, —CH>F, -CHF>, —CF;, -CH»Cl, -CHCI;, and —CCl;.

[00219] In some embodiments, each of R3"2 R0 R30¢ R30d and R3% is independently
selected from hydrogen and halogen. In some embodiments, each of R3%2 R30b R30c R30d
and R3% is independently selected from hydrogen, —F, —Cl, and —Br. In some embodiments,
each of R3% R30% R30c R30d gnd R3% s independenty selected from hydrogen, —F, and —Cl.
each of R3% R3%_ R3% R3% gand R3¢ is independently selected from hydrogen and —Cl1. In
some embodiments, each of R*%2 R R3% R3% and R3¢ is independently selected from
hydrogen and —F.

[00220] In some embodiments, each of R3%2, R30b R30c R30d and R3% js hydrogen.

d. CY' GROUPS
[00221] In some embodiments, Cy!, when present, is selected from a C3-C8
cycloalkyl, a 3- to 8-membered heterocycloalkyl, a C6-C10 aryl, and a 5- to 10-membered
heteroaryl, and 1s substituted with 0, 1, 2, or 3 groups independently selected [rom halogen, —
CN, -NH;, —OH, -NO2, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl,
C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, and C1-C4 aminoalkyl. In some embodiments, Cy!, when present, is selected
from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a C6-C10 aryl, and a 5- to
10-membered heteroarvl, and is substituted with 0, 1,or 2 groups independently selected from
halogen, -CN, -NH>, —-OH, —-NO>, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4
cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some embodiments, Cy', when present,
is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a C6-C10 aryl,
and a 5- to 10-membered heteroaryl, and is substituted with O or 1 group selected from
halogen, -CN, -NH>, -OH, —NO>, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4
cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-
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C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some embodiments, Cy!, when present,
is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a C6-C10 aryl,
and a 5- to 10-membered heteroaryl, and is monosubstituted with a group selected from
halogen, -CN, -NH>, —-OH, -NO>, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4
cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-
C4H)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. Tn some embodiments, Cy', when present,
is selected [rom a C3-C8 cycloalkyl, a 3- to 8-membered helerocycloalkyl, a C6-C10 aryl,
and a 5- to 10-membered heteroaryl, and is unsubstituted.

[00222] In some embodiments, Cy!, when present, is selected from a C3-C8 cycloalkyl
and a 3- to 8-membered heterocycloalkyl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, —CN, —-NH,, —OH, -NO-, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 amincalkyl. In some
embodiments, Cy!, when present, is selected from a C3-C8 cycloalkyl and a 3- to 8-
membered heterocycloalkyl, and is substituted with 0, 1,or 2 groups independently selected
from halogen, —CN, -NH>, —-OH, -NO», C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-
C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino,
(C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some embodiments, Cy', when
present, is selected from a C3-C8 cycloalkyl and a 3- to 8-membered heterocycloalkyl, and is
substituted with 0 or | group selected from halogen, —CN, —NHz, —-OH, —NO», C1-C4 alkyl,
C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4
haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4
aminoalkyl. In some embodiments, Cy!, when present, is selected from a C3-C8 cycloalkyl
and a 3- to 8-membered heterocycloalkyl, and is monosubstituted with a group selected from
halogen, -CN, -NH>, —-OH, —NO>, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4
cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. Tn some embodiments, Cy', when present,
is selected from a C3-C8 cycloalkyl and a 3- to 8-membered heterocycloalkyl, and is
unsubstituted.

[00223] In some embodiments, Cy*, when present, is a C3-C8 cycloalkyl substituted
with 0, 1, 2, or 3 groups independently selected from halogen, —CN, —-NH2, —-OH, —-NO», C1-
C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4
haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4
aminoalkyl. Examples of C3-C8 cycloalkyls include, but are not limited to, cyclobutyl,
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cyclopentyl, cyclohexyl, and spiro[2.4]heptlane. In some embodiments, Cy!, when present, is
a C3-C8 cycloalkyl substituted with O, 1,or 2 groups independently selected from halogen, —
CN, —-NH», -OH, -NO, C1-C4 alkyl. C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl,
C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, and C1-C4 aminoalkyl. In some embodiments, Cy!, when present, is a C3-C8
cycloalkyl substituted with 0 or 1 group selected from halogen, —CN, -NHz, -OH, —-NO», C1-
C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4
haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4
aminoalkyl. In some embodiments, Cy!, when present, is a C3-C8 cycloalkyl
monosubstituted with a group selected from halogen, —-CN, -NH>, -OH, -NO>, C1-C4 alkyl,
C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4
haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4
aminoalkyl. In some embodiments, Cy!, when present, is an unsubstituted C3-C8 cycloalkyl.
[00224] In some embodiments, Cy', when present, is a 3- to 8-membered
heterocycloalkyl substituted with 0, 1, 2, or 3 groups independently selected from halogen, —
CN, -NH,, -OH, -NO,, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl,
C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, and C1-C4 aminoalkyl. Examples of 3- to 8-membered heterocycloalkyls
include, but are not limited to, tetrahydrofuran, pyrrolidine, tetrahydrothiophene, piperidine,
piperazine, tetrahydropyran, thiane, 1,3-dithiane, 1,4-dithiane, thiomorpholine, dioxane,
morpholine, and hexahydro-1H-furo[3,4-c]pyrrole. In some embodiments, Cy!, when
present, is a 3- 10 8-membered heterocycloalkyl substituted with 0, 1,or 2 groups
independently selected from halogen, —CN, -NH:, —OH, -NO2, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some
embodiments, Cy!, when present, is a 3- to 8-membered heterocycloalkyl substituted with 0
or 1 group selected from halogen, -CN, —NH>, —OH_  —NQO», C1-C4 alkyl, C2-C4 alkenyl, C1-
C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some
embodiments, Cy!, when present, is a 3- to 8-membered heterocycloalkyl monosubstituted
with a group selected from halogen, —-CN, -NH», —OH, —NO», C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminocalkyl. In some

embodiments, Cy!, when present, is an unsubstituted 3- to 8-membered heterocycloalkyl.
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[00225] In some embodiments, Cy?!, when present, is selected from a C6-C10 aryl and
a 5- to 10-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups independently
selected from halogen, —CN, —-NH>, —OH, —NO», C1-C4 alkyl, C2-C4 alkenyl, C1-C4
haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some embodiments,
Cy!, when present, is selected from a C6-C10 aryl and a 5- to 10-membered heteroaryl, and is
substituted with 0, 1,or 2 groups independently selected [rom halogen, —CN, -NH», —OH, —
NO3;, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxvalkyl,
C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and
C1-C4 aminoalkyl. Tn some embodiments, Cy!, when present, is selected from a C6-C10 aryl
and a 5- to 10-membered heteroaryl, and is substituted with O or 1 group selected from
halogen, -CN, -NH>, —-OH, —NO;, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4
cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-
C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some embodiments, Cy!, when present,
is selected from a C6-C10 aryl and a 5- to 10-membered heteroaryl, and is monosubstituted
with a group selected from halogen, -CN, -NH>, -OH, —-NO,, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 amincalkyl. In some
embodiments, Cy', when present, is selected from a C6-C10 aryl and a 5- to 10-membered
heteroaryl, and is unsubstituted.

[00226] In some embodiments, Cy!, when present, is a C6-C10 aryl substituted with 0,
1, 2, or 3 groups independently selected from halogen, —-CN, —-NH», —OH, —-NO», C1-C4 alkyl,
C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4
haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4
aminoalkyl. Examples of C6-C10 aryls include, but are not limited to, phenyl and naphthyl.
In some embodiments, Cy!, when present, is a C6-C10 aryl substituted with 0, 1,or 2 groups
independently selected from halogen, —-CN, -NHz, —OH, -NO2, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some
embodiments, Cy!, when present, is a C6-C10 aryl substituted with 0 or 1 group selected
from halogen, —CN, —-NH», —-OH, —NQO», C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-
C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino,
(C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some embodiments, Cv!, when

present, is a C6-C10 aryl monosubstituted with a group selected from halogen, —CN, —-NH>, —
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OH, —-NOz2, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4
hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, and C1-C4 aminoalkyl. In some embodiments, Cy', when present, is
unsubstituted C6-C10 aryl.

[00227] In some embodiments, Cy', when present, is a 5- to 10-membered heteroaryl
substituted with 0, 1, 2, or 3 groups independently selected from halogen, -CN, —NHz, —OH,
—NO3, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4
hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, and C1-C4 aminoalkyl. Examples of 5- to 10-membered heteroaryls include,
but are not limited to, furyl, imidazolyl, pyrimidinyl, tetrazolyl, thienyl, pyridinyl, pyrrolyl,
N-methylpyrrolyl, quinolinyl, isoquinolinyl, pyrazolyl, triazolyl, thiazolyl, oxazolyl,
isoxazolyl, oxadiazolyl, thiadiazolyl, isothiazolyl, pyridazinyl, pyrazinyl, benzofuranyl,
benzodioxolyl, benzothiophenyl, indolyl, indazolyl, benzimidazolyl, imidazopyridinyl,
pyrazolopyridinyl, pyrazolopyrimidinyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl,
thiophenyl, pyrazolyl, imidazolyl, benzo[d]oxazolyl, benzo[d]thiazolyl, quinolinyl,
quinazolinyl, indazolyl, imidazo[1,2-b|pyridazinyl, imidazo[1,2-a]pyrazinyl,
benzo[c][1,2,5]thiadiazolyl, benzo[c][1,2,5]oxadiazolyl, and pyrido[2,3-b]pyrazinyl. In some
embodiments, Cy', when present, is a 5- to 10-membered heteroaryl substituted with 0, 1,or 2
groups independently selected from halogen, —-CN, —-NH,, —-OH, -NO», C1-C4 alkyl, C2-C4
alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-
C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In
some embodiments, Cy!, when present, is a 5- 1o 10-membered heteroaryl substituted with O
or 1 group selected from halogen, —-CN, —NH>, —OH, —NO», C1-C4 alkyl, C2-C4 alkenyl, C1-
C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some
embodiments, Cy', when present, is a 5- to 10-membered heteroaryl monosubstituted with a
group selected from halogen, —-CN, —NHz, —OH, -NO2, C1-C4 alkyl, C2-C4 alkenyl, C1-C4
haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4
alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl. In some embodiments,

Cy!, when present, is unsubstituted 3- to 10-membered heteroaryl.

e. AR’ GROUPS
[00228] In some embodiments, Ar? is a C6-C10 aryl or a 5- to 6-membered heteroaryl,
and is substituted with 0, 1, 2, or 3 groups independently selected from halogen, C1-C6 alkyl,
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C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy. In some embodiments, Ar® is a C6-
C10 aryl or a 5- to 6-membered heteroaryl, and is substituted with O, 1, or 2 groups
independently selected from halogen, C1-C6 alkyl, C1-Cé6 haloalkyl, C1-C6 alkoxy, and C1-
C6 haloalkoxy. In some embodiments, Ar?is a C6-C10 aryl or a 5- to 6-membered
heteroaryl, and 1s substituted with O or 1 group selected from halogen, C1-C6 alkyl, C1-C6
haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy. In some embodiments, Ar?is a C6-C10
aryl or a 5- to 6-membered heteroaryl, and 1s monosubstituted with a group selected [rom
halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy. In some
embodiments, Ar?is a C6-C10 aryl or a 5- to 6-membered heteroaryl, and is unsubstituted.
[00229] In some embodiments, Ar?is a C6-C10 aryl substituted with 0, 1, 2, or 3
groups independently selected from halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy,
and C1-C6 haloalkoxy. Examples of C6-C10 aryls include, but are not limited to, phenyl and
naphthyl. In some embodiments, Ar? is a C6-C10 aryl substituted with 0, 1, or 2 groups
independently selected from halogen, C1-C6 alkyl, C1-Cé6 haloalkyl, C1-C6 alkoxy, and C1-
C6 haloalkoxy. In some embodiments, Ar? is a C6-C10 aryl substituted with 0 or 1 group
selected from halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy.
In some embodiments, Ar® is a C6-C10 aryl monosubstituted with a group selected from
halogen, C1-C6 alkyl, C1-C6 haloalkyl., C1-C6 alkoxy, and C1-C6 haloalkoxy. In some
embodiments, Ar? is an unsubstituted C6-C10 aryl.

[00230] In some embodiments, Ar? is phenyl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, C1-C6 alkyl, C1-Cé6 haloalkyl, C1-C6 alkoxy, and C1-
C6 haloalkoxy. In some embodiments, Ar? is phenyl substituted with 0, 1, or 2 groups
independently selected from halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-
C6 haloalkoxy. In some embodiments, Ar? is phenyl substituted with O or 1 group selected
from halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy. In some
embodiments, Ar? is phenyl monosubstituted with a group selected from halogen, C1-C6
alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy. Tn some embodiments, Ar?is
an unsubstituted phenyl.

[00231] In some embodiments, Ar? is a 5- to 6-membered heteroaryl substituted with
0, 1, 2, or 3 groups independently selected from halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-
C6 alkoxy, and C1-C6 haloalkoxy. Examples of 5- to 6-membered heteroaryls include, but
are not limited to, furyl, imidazolyl, pyrimidinyl, tetrazolyl, thienyl, pyridinyl, pyrrolyl, N-
methylpyrrolyl, pyrazolyl, triazolyl, thiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl,

isothiazolyl, pyridazinyl, and pyrazinyl. In some embodiments, Ar’ is a 5- to 6-membered
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heteroaryl substituted with 0, 1, or 2 groups independently selected [rom halogen, C1-C6
alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy. In some embodiments, Ar?is
a 5- to 6-membered heteroaryl substituted with O or 1 group selected from halogen, C1-Cé6
alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy. Tn some embodiments, Ar? is
a 5- to 6-membered heteroaryl monosubstituted with a group selected from halogen, C1-C6
alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy. In some embodiments, Ar? is
an unsubslituted 5- to 6-membered heleroaryl.

[00232] In some embodiments, Ar? is pyridinyl substituted with 0, 1, 2, or 3 groups
independently selected from halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-
C6 haloalkoxy. In some embodiments, Ar? is pyridinyl substituted with 0, 1, or 2 groups
independently selected from halogen, C1-C6 alkyl, C1-Cé6 haloalkyl, C1-Cé6 alkoxy, and C1-
C6 haloalkoxy. In some embodiments, Ar? is pyridinyl substituted with O or 1 group selected
from halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy. In some
embodiments, Ar? is pyridinyl monosubstituted with a group selected from halogen, C1-C6
alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy. In some embodiments, Ar? is

an unsubstituted pyridinyl.
2. EXAMPLE PYRAZOLO[1,5-A]PYRIMIDINE COMPOUNDS

[00233] In some embodiments, a compound can be present as one or more of the

following structures:

F
3
F = S ~
N N
,N
N\\l

CFs
or a pharmaceutically acceptable salt thereof.
C. CoMPOUNDS OF FORMULA (XVI)
[00234] In various embodiments, disclosed are compounds of formula (XVI) useful in

the disclosed methods. It is understood that a disclosed compound can be provided by the

disclosed methods.
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[00235] In various embodiments, the disclosed compounds of formula (XVI) are uselul
as intermediates in the synthesis of pyrazolo[1,5-a|pyrimidine compounds useful as TRK

inhibitors.

1. STRUCTURE
[00236] In some embodiments, the present disclosure provides compounds having the

structure represented by formula (XV1):

R™ (XVI),

wherein X! is a leaving group; wherein R!? is selected from hydrogen, halogen, —-CN, C1-C6
alkyl, C1-C6 haloalkyl, C1-C6 cyanoalkyl, -OR??, —C(O)R?, —S(O)R?", —-§(0):R>", -(C1-C6
alkyl)OR?°, (C1-C6 alky])SR?°, —(C1-C6 alkyl)C(O)R?*°, —(C1-C6 alky)S(O)R?*’, (C1-C6
alkyD)S(0):R?°, -NR?>'C(O)R??, -NR?!'S(0):R?’, -NR?**R***, _P(O)R***R*?**, —(C1-C6
alkyDNRZ?24R22 _(C1-C6 alky)P(O)R?%R22 and Cy!'; wherein each of R2°, R?!, R?%4 and
R22b_when present, is independently selected from hydrogen, C1-C4 alkyl, and C1-C4
haloalkyl; and wherein Cy!, when present, is selected from a C3-C8 cycloalkyl, a 3- (o 8-
membered heterocycloalkyl, a C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is
substituted with O, 1, 2, or 3 groups independently selected from halogen, —CN, —-NH», —OH,
-NOz, C1-C4 alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4
hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4)
dialkylamino, and C1-C4 aminoalkyl, or a salt thereof.

[00237] In some embodiments, the compound of formula (XVI) is selected from:
~N
Z7INTIN = N’N\
X1 \N/l§2 1 NS /‘%8
X N
N N
N\\J\ NG
CF, ;
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and OMe

[00238] In some embodiments, the compound of formula (XVI) has the structure:

[00239] In some embodiments, X' is a leaving group. Examples of leaving groups
include, but are not limited to, halides, alkyl halides (e.g., trifluoromethyl), and sulfonate
esters, (e.g., triflate, mesylate, tosylate, brosylate). In further embodiments, X' is a halide. In
still further embodiments, X! is fluoride, chloride, or bromide. In yet further embodiments,
X!is fluoride or chloride. In even further embodiments, X! is chloride or bromide. In still

further embodiments, X' is bromide or iodide. In even further embodiments, X! is chloride.

2. EXAMPLE COMPOUNDS OF FORMULA (XVI)

[00240] In some embodiments, the compound has the following structure:

or a pharmaceutically acceptable salt thereof.
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D. AMIDES OF FORMULA (XVIII)

[00241] In various embodiments, disclosed are amides of formula (XVIII) useful in the
disclosed methods. It is understood that a disclosed compound can be provided by the
disclosed methods.

[00242] In various embodiments, the disclosed amides of formula (XVTIT) are useful as
intermediates in the synthesis of pyrazolo[1,5-a]pyrimidine compounds useful as TRK
inhibitors.

1. STRUCTURE
[00243] In some embodiments, the present disclosure provides compounds having the

structure represented by formula (XVIII):

R (XVII),

wherein R0 is selected from hydrogen, halogen, CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6
cyanoalkyl, -OR??, —-C(O)R2??, —S(O)R?®, —S(0)2R?*°, —(C1-C6 alkyl)OR?’, -(C1-C6
alky)SR?Y, ((C1-C6 alkyl)C(O)R?°, ((C1-C6 alkyl)S(O)R?°, —(C1-C6 alky)S(0)R*, —
NR?'C(O)R?°, -NR?'S(0),R?, -NR?24R2?? —P(0Q)R?*R??P, -(C1-C6 alky)NR?*R??0 —(C1-
C6 alky)P(O)R222R22b and Cy!; wherein each of R?Y, R?! R2?2 and R22", when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; and

wherein Cy!, when present, is selected {rom a C3-C8 cycloalkyl, a 3- to 8-membered
heterocycloalkyl, a C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with
0, 1, 2, or 3 groups independently selected from halogen, —CN, -NHz, —OH, -NO», C1-C4
alkyl, C2-C4 alkenyl, C1-C4 haloalkyl, C1-C4 cvanoalkyl, C1-C4 hydroxyalkyl, C1-C4
haloalkoxy, C1-C4 alkoxy, C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4
aminoalkyl, or a salt thereof.

[00244] In some embodiments, the compound of formula (XVI1II) is selected from:
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[00245] In some embodiments, the compound of formula (XVIII) has the structure:
~N
L5
S
O N
H N
N \\l
CF3
2, EXAMPLE AMIDES OF FORMULA (XVIII)
[00246] In some embodiments, a compound can be present as one or more of the
following structures:
~N
L5
T
O N
H N
N\\J\
CF3
or a pharmaceutically acceptable salt thereof.
E. ADDITIONAL COMPOUNDS
[00247] Various embodiments relate to compounds that are useful in the disclosed

methods. It is understood that a disclosed compound can be provided by the disclosed

methods.
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[00248] In various embodiments, the disclosed compounds are use(ul as intermediates
in the synthesis of pyrazolo[1,5-a]pyrimidine compounds useful as TRK inhibitors.
[00249] Thus, in some embodiments, the present disclosure provides compounds

having the structure:

HN-N
—
HoN
N
N L
CF3 .
or a salt thereof.
[00250] In some embodiments, the present disclosure provides compounds having the
structure:
H30~N’CH3
NC\%
N
NI§
CF3
or a salt thereof.
[00251] In some embodiments, the present disclosure provides compounds having the

structure represented by formula (XVII):

.
Al'N

\E) (XVID),

wherein Ar? is a C6-C10 aryl or a 5- to 6-membered heteroaryl, and is substituted with 0, 1,
2, or 3 groups independently selected from halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6
alkoxy, and C1-C6 haloalkoxy, or a pharmaceutically acceptable salt thereof.

[00252] In further embodiments, the compound of formula (XVII) has the structure

represented by formula selected from:
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wherein each of R332 R3% R3% R30d and R3¢ is independently selected from hvdrogen,
halogen, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 alkoxy, and C1-C6 haloalkoxy, provided that
at least two of R302 R30b R30c R30d and R3%¢ gre hydrogen.

[00253] In further embodiments, the compound of formula (XVII) has the structure

represented by formula:

R30d
RSOC RSOe
H
R30D 7. —~N
R30a Q
[00254] In further embodiments, the compound of formula (XVII) has the structure:
F
H
N
F
[00255] In further embodiments, the compound of formula (XVII) has the structure
selected from:
F F
H H
N /’I'El\l)
F and F ,
[00256] In further embodiments, the compound of formula (XVII) has the structure:
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F
H
”/_ N
LD
[00257] In some embodiments, the present disclosure provides a compound having the
structure represented by formula (XIX):
~N
Sy
HyN
N
N |
R™ (XIX),

wherein R0 is selected from hydrogen, halogen, —-CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-Cé6
cyanoalkyl, -OR?®, —C(O)R??, —S(O)R?", -S(0):R*", —(C1-C6 alky)OR?>’, (C1-C6
alky)SR?%, (C1-C6 alkyl)C(O)R?, ((C1-C6 alkyl)S(O)R??, —(C1-C6 alky)S(0)R?’, —
NR2IC(O)R*°, -NR?1S(0);R?°, -NR?*?2R>?** _P(Q)R?*?*?R??** _(C1-C6 alky])NR??>2R?>?b _(C1-
C6 alky)P(O)R?**R??_ and Cy!; wherein each of R?°, R?!, R>*? and R>**, when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; and wherein Cy!,
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, —-CN, -NH», —OH, —NO», C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl, or a
pharmaceutically acceptable salt thereof.

[00258] In some embodiments, the compound of formula (XIX) has the structure:

N/N

H N
\
H-N
/N
N\\J\

[00259] In some embodiments, the present disclosure provide compound having the

structure represented by formula (XX):
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O
HiC. .CH
e o oms

A o,

or a salt thereof.
[00260] In some embodiments, the present disclosure provides a compound having the

structure represented by formula (XXI):

31a ,R31b
R
vog)
N
N |
R (XX1),

wherein R0 is selected from hydrogen, halogen, —CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-Cé6
cyanoalkyl, -OR?’, —C(O)R?’, —S(O)R?*®, -S(0):R*", —(C1-C6 alkyl)OR>’, (C1-C6
alky)SR20, —(C1-C6 alkyl)C(O)R?, —(C1-C6 alky)S(O)R?°, —(C1-C6 alky])S(0):R?°, —
NR2'C(O)R?°, -NR?'S(0),R?’, -NR?>**R?*» —P(0Q)R?*R?>?P, -(C1-C6 alky])NR?*R?>?0, —(C1-
C6 alky)P(O)R222R22b_ and Cy!; wherein each of R2°, R?! R2?2 and R22", when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; wherein Cy!,
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, —-CN, -NHz, —OH, —NO3, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl; and wherein each
of R*1% and R*'® is independently C1-C4 alkyl, or a pharmaceutically acceptable salt thereof.
[00261] In some embodiments, the compound of formula (XXI) has the structure

represented by formula:

R31\a ,R:ﬂb

N

o
N

N&

[00262] In some embodiments, the compound of formula (XXT) has the structure:

N\

CFs
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H3C‘N,

[00263] In some embodiments, each of R312 and R3!b is independently C1-C4 alkyl. In
some embodiments, each of R?12 and R is independently selected from methyl, ethyl, n-
propyl, and isopropyl. In some embodiments, each of R*1% and R*'® is independently selected
from methyl and ethyl. In some embodiments, each of R*!? and R3!® is ethyl. In some
embodiments, each of R312 and R>3'? is methyl.

[00264] In some embodiments, the present disclosure provide a compound having the

structure represented by formula (XXII):

R™ (XX1I),

wherein R1C is selected from hydrogen, halogen, —-CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6
cyanoalkyl, -OR?’, -C(O)R?°, —-S(O)R*, —-S(0):R?*°, -(C1-C6 alkyl)OR*, -(C1-C6
alky)SR20, —(C1-C6 alkyl)C(O)R?, (C1-C6 alky)S(O)R?°, —(C1-C6 alky)S(0):R?°, —
NR?'C(O)R?, -NR?'S(0)2R>°, -NR?*R*?, _P(O)R>**R?**, (C1-C6 alky])NR>**R***, (C1-
C6 alky)P(O)R?*2R??®_and Cy!; wherein each of R*®, R>!, R>*? and R>’®| when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; and wherein Cy',
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, —CN, —-NH», —OH, -NO-, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminocalkyl, or a
pharmaceutically acceptable salt thereof.

[00265] In some embodiments, the compound of formula (XXI1I) has the structure:

NC\\

N\\J\

CF3
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[00266] In some embodiments, the present disclosure provides compounds having the

structure represented by formula (XXIII):

N
L
R™ (XXIII),

wherein R10 is selected from hydrogen, halogen, —CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6
cyanoalkyl, —OR??, —C(O)R?", —S(O)R?", —S(0)»R?", -(C1-C6 alkyDOR?®, (C1-C6
alkyDSR?%, —(C1-C6 alkyl)C(O)R?, -(C1-C6 alky)S(O)R?°, -(C1-C6 alky}S(0):R?°, —
NRZIC(O)R?°, -NR?1S(0),R??, -NR??aR?? _P(0Q)R??2R??*, (C1-C6 alky])NR??2R?>?b (C1-
C6 alky)P(O)R22aR22b_ and Cy!; wherein each of R?°, R2! R?22 and R2?®_ when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; and wherein Cy!,
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, —CN, -NH>, —-OH, -NO., C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl, or a
pharmaceutically acceptable salt thereof.
[00267] In some embodiments, the compound of formula (XXIII) has the structure

represented by formula:

[00268] In some embodiments, the present disclosure provides compounds having the

structure represented by formula (XXIV):
NC™ X2 (XXIV),

wherein X? is a halogen. Examples of halogens include, but are not limited to, —F, —Br, and —
Cl. Thus, in some embodiments, X2 is —F. In some embodiments, X2 is —-Br. In some
embodiments, X2 is —Cl.

[00269] In some embodiments, the compound of formula (XXIV) has the structure:

P

NC” “Br.
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F. METHODS OF MAKING THE COMPOUNDS

[00270] In some embodiments, the present disclosure provides methods for making a

compound having the structure represented by formula (XXV):

F
5
FFo= o =
N” N
N
N\|

CFs (XXV),

or a pharmaceutically acceptable salt thereof, the method comprising coupling a compound

having the structure represented by formula (XXVI):

CFs (XXVD),

and a compound having the structure represented by formula:

N
whereby C’ replaces X!, and wherein X! is a leaving group.
[00271] In some embodiments, the present disclosure provides methods for making a

compound having the structure:

112
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F
Q Z>N-N
7 N\
N N
N

N\|

CFs (XXV),

or a pharmaceutically acceptable salt thereof, the method comprising: (a) preparing a nitrile

having the structure:

via reacting a heteroaryl having the structure

Z\
S/ pdu o

CF;
and a haloacetonitrile having the structure represented by formula (XXIV):
NC” X2 (XXIV):
(b) preparing an acrylonitrile having the structure:

CH
H3C\N/ 8

o d
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via cyclizing the acrylonitrile and a hydrazine; (d) preparing an amide having the structure:

via reacting the amine and a uracil having the structure:

(@)
H\a,c:\NJLN,CH3

A

(e) preparing a compound having the structure represented by formula (XXVI):

CFs (XXVI),

via reacting the amide and a halogenating agent; and (f) preparing the compound of formula

(XXV) via coupling the compound of formula (XXVTI) and a compound having the structure:

wherein X! is a leaving group; and wherein X? is a halogen.
[00272] In some embodiments, the present disclosure provides methods for making a

compound having the structure represented by formula (XV):
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or a pharmaceutically acceptable salt thereol, the method comprising coupling a compound of

formula (XVI):

R™ (XVI),

and a compound of formula (XVII):

whereby R! replaces X!; wherein X! is a leaving group; wherein R'° is selected from
hydrogen, halogen, —CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 cyanoalkyl, -OR?°, —
C(O)R?°, —_S(O)R?°, _S(0)R?° —(C1-C6 alky)OR?*®, —(C1-C6 alkyl)SR??, (C1-C6
alkyDC(O)R?, (C1-C6 alkyD)S(O)R??, -(C1-C6 alky)S(0):R?™, _.NR*'C(O)R?", —
NR?'S(0),R?", -NR?**R>?*P_ _P(Q)R>**R*? —(C1-C6 alky)NR?**R>* —(C1-C6
alkyl)P(O)R>>*R?? and Cy'; wherein each of R?°, R?!, R?>?? and R>**, when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; wherein Cy',
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with O, 1, 2, or 3 groups
independently selected from halogen, —CN, -NH,, —OH, -NO,, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl; and wherein Ar?
1s a C6-C10 aryl or a 5- to 6-membered heteroaryl, and 1s substituted with O, 1, 2, or 3 groups
independently selected from halogen, C1-C6 alkyl, C1-Cé6 haloalkyl, C1-C6 alkoxy, and C1-
C6 haloalkoxy.

[00273] In some embodiments, the present disclosure provides methods for making a

compound having the structure represented by formula (XV):

~N
Ar? ZINTIN
>~ S
N~ N
N
N |

R™ (XV),
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or a pharmaceutically acceptable salt thereol, the method comprising: (a) preparing a nitrile

having the structure represented by formula (XXII):

NC
\\
,N
Ny |
R (XX1D),

via reacting a heteroaryl having the structure represented by formula (XXIII):

2

N

H

N

\Y
R0 (XXTIN),

and a haloacetonitrile having the structure represented by formula (XXIV):
NC7 X2 (XXIV):

(b) preparing an acrylonitrile having the structure represented by formula (XXI):

3ta R
R¥2
NC\%
N
<
R™ (XXD),

via reacting the nitrile of formula (XXII) and a formamidine acetal; (c) preparing an amine

having the structure represented by formula (XIX):

-N
HNT'R
I

HoN
N
g

»

N
R (XIX),

via cyclizing the acrylonitrile of formula (XXI); (d) preparing an amide having the structure

represented by formula (XVIII):
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R (XVII),

via reacting the amine of formula (XIX) and a uracil having the structure represented by
formula (XX):

O
HiC. -CH
3 NJ]\N 3

A xx

(e) preparing a compound having the structure represented by formula (XVI):

R (XVI),

via reacting the amide of formula (XVIII) and an activating agent; and (f) preparing the
compound of formula (XV) via coupling the compound of formula (XVI) and a compound
having the structure represented by formula (XVII):

. M
ArN

D (XVID),

wherein X' is a leaving group; wherein X? is a halogen; wherein R'° is selected from
hydrogen, halogen, -CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 cyanoalkyl, -OR?’, —
C(O)R20, _S(O)R2, —S(0),R2, _(C1-C6 alky)OR20, -(C1-C6 alkyl)SR2, (C1-C6
alky)C(O)R2, (C1-C6 alkyD)S(O)RZ, (C1-C6 alkyl)S(0),R?, NR2'C(O)R?, —
NR2IS(0),R2°, -NR22R220_ —P(Q)R?2R??_ —(C1-C6 alky)NR222R??_ —(C1-C6
alky)P(O)R??2R??**_ and Cy!; wherein each of R?°, R?!, R?>?2 and R??, when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; wherein Cy',
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a

C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with O, 1, 2, or 3 groups
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independently selected {rom halogen, —-CN, -NH>, —OH, —NO2, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl; wherein Ar? is a
C6-C10 aryl or a 5- to 6-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, C1-C6 alkyl, C1-Cé6 haloalkyl, C1-Cé6 alkoxy, and C1-
C6 haloalkoxy; and wherein each of R312 and R*!? is independently C1-C4 alkyl.

[00274] In some embodiments, the present disclosure provides methods [or making a

compound having the structure represented by formula (XVI):

R™ (XVD),

or a pharmaceutically acceptable salt thereof, the method comprising reacting an amide

having the structure represented by formula (XVIII):

R (XVIID),

and an activating agent, wherein X! is a leaving group; wherein R is selected from
hydrogen, halogen, —CN, C1-C6 alkyl, C1-C6 haloalkyl, C1-C6 cyanoalkyl, -OR?°, —
C(O)R2°, —S(O)R?°, —§(0):2R?°, ((C1-C6 alkyDOR?’, —(C1-C6 alkyl)SR?°, (C1-C6
alkyl)C(O)R?°, (C1-C6 alkyD)S(O)R?*°, -(C1-C6 alkyl)S(0)R*, -NR*'C(O)R?*°, —
NR?'S(0)>R??, -NR*?2R??*® _P(Q)R?**aR?*?®, (C1-C6 alky)NR??aR>** (C1-C6
alky)P(O)R??2R??**_ and Cy!; wherein each of R?°, R?!, R??2_ and R??*  when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; and wherein Cy!,
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with 0, 1, 2, or 3 groups
independently selected from halogen, —-CN, -NH3, —-OH, -NO., C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl.
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[00275] In some embodiments, the present disclosure provides methods for making a

compound having the structure represented by formula (XVIII):

R (XVIID),

or a pharmaceutically acceptable salt thereof, the method comprising reacting an amine

having the structure represented by formula (X1X):

~N
HN™\
=
HoN

|
R (X1X);

and a uracil having the structure represented by formula (XX):

HSC\N)OJ\N,CH;;
oI 0,

wherein R is selected from hydrogen, halogen, —CN, C1-Cé6 alkyl, C1-C6 haloalkyl, C1-C6
cyanoalkyl, —-OR?°, —-C(O)R?°, —S(O)R?°, —S(0):R?*°, —(C1-C6 alky)OR?’, -(C1-C6
alkyD)SR??, (C1-C6 alkyl)C(O)R?°, ((C1-C6 alky)S(O)R?*®, —(C1-C6 alky)S(0)R?*°, —
NR2IC(O)R?°, -NR2!S(0),R?°, -NR?22R22b _P(0Q)R222R2? _(C1-C6 alkyl)NR222R22b_ _(C -
C6 alky)P(O)R222R22b_and Cy!; wherein each of R?°, R?!, R??2 and R2?® when present, is
independently selected from hydrogen, C1-C4 alkyl, and C1-C4 haloalkyl; and wherein Cy!,
when present, is selected from a C3-C8 cycloalkyl, a 3- to 8-membered heterocycloalkyl, a
C6-C10 aryl, and a 5- to 10-membered heteroaryl, and is substituted with O, 1, 2, or 3 groups
independently selected from halogen, —-CN, -NH,, —-OH, -NO-, C1-C4 alkyl, C2-C4 alkenyl,
C1-C4 haloalkyl, C1-C4 cyanoalkyl, C1-C4 hydroxyalkyl, C1-C4 haloalkoxy, C1-C4 alkoxy,
C1-C4 alkylamino, (C1-C4)(C1-C4) dialkylamino, and C1-C4 aminoalkyl.
[00276] In some embodiments, the present disclosure provides a compound prepared

by a disclosed method.
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[00277] In some embodiments, the coupling reaction 1s conducted in the presence of a
base. Exemplary bases include, but are not limited to, 1,8-diazabicyclo[5.4.0Jundec-7-ene
(DBU), methylamine, ethylamine. N, N-diisopropylethylamine (Hunig’s base), pyridine, and
2-tert-butyl-1,1,3,3-tetramethylguanidine (Barton’s base). In further embodiments, the base
is an amine base. In still further embodiments, the amine base is a trialkylamine or a pyridine
(substituted or unsubstituted). In yet further embodiments, the amine base is a pyridine base.
In [urther embodiments, the amine base is a trialkylamine base. In still further embodiments,
the trialkylamine base is N, N-diisopropylethylamine.

[00278] In some embodiments, the coupling reaction is conducted at an elevated
temperature. In further embodiments, the temperature is in the range of about 70 °C to about
110 °C, about 70 °C to about 100 °C, about 70 °C to about 90 °C, about 70 °C to about 80 °C,
about 80 °C to about 110 °C, about 90 °C to about 110 °C, about 110 °C to about 110 °C,
about 80 °C to about 100 °C, or about 85 °C (o about 95 °C.

[00279] In some embodiments, the compound of formula (XVT) has the structure:

[00280] In some embodiments, the compound of formula (XVII) has the structure:

[00281] In some embodiments, the method further comprises the step of preparing the
compound of formula (XVI) comprising reacting an amide having the structure represented

by formula (XVIII):

R (XVTI),
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and an activating agent. Examples of activaling agents include, but are not limited to
halogenating agents (e.g., phosphorous oxychloride, thionyl chloride, phosphorous
pentachloride, boron tribromide. phosphorous pentabromide) and agents for forming triflates
(e.g., triflic acid, trifluoroacetic anhydride). Thus, in further embodiments, the activating
agent is a halogenating agent. In still further embodiments, the halogenating agent is
phosphorous oxychloride, thionyl chloride, or phosphorous pentachloride. In yet further
embodiments, the halogenaling agent is phosphorous oxychloride.

[00282] In some embodiments, the reaction is conducted at an elevated temperature.
In further embodiments, the temperature is in the range of about 80 °C to about 120 °C, about
80 °C to about 110 °C, about 80 °C to about 100 °C, about 80 °C to about 90 °C, about 90 °C
to about 120 °C, about 100 °C to about 120 °C, about 110 °C to about 120 °C, about 90 °C to
about 110 °C, or about 95 °C to about 105 °C.

[00283] In some embodiments, the method further comprises the step ol preparing the
amide of formula (XVIII) comprising reacting an amine having the structure represented by

formula (XIX):

R (XIX),

and a uracil having the structure represented by formula (XX):

@)
Hsc\N)]\N,CHS
[00284] In some embodiments, the method further comprises the step of preparing the
amine of formula (XIX) comprising cyclizing an acrylonitrile having the structure

represented by formula (XXI):

31b
R31\aN'R

g

N\|

Z7N\

R (XXD),
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wherein each of R312 and R3!* is independently C1-C4 alkyl.

[00285] In some embodiments, the cyclizing is via reaction with hydrazine.

[00286] In some embodiments, the method further comprises the step of preparing the
acrylonitrile of formula (XXT) comprising reacting a nitrile having the structure represented

by formula (XXII):

N
NI
R (XXII),
and a formamidine acetal. Examples of formamidine acetals include, but are not limited to,
N,N-dimethylformamide diethyl acetal and N, N-dimethylformamide dimethyl acetal. Thus,
in some embodiments, the formamidine acetal is N N-dimethylformamide diethyl acetal
[00287] In some embodiments, the method further comprises the step of preparing the
nitrile of formula (XXII) comprising reacting a heteroaryl having the structure represented by

formula (XXIII):

R (XXII),

and a haloacetonitrile having the structure represented by formula (XXIV):
NC” X2 (XXIV),

wherein X? is a halogen.

[00288] In some embodiments, the product of the disclosed methods is
enantiomerically pure. Thus, in various embodiments, the product of the disclosed methods
has an enantiomeric purity of at least about 80%, at least about 85%, at least about 90%, at
least about 95%, at least about 99%, or greater than 99%.

[00289] In some embodiments, the product of the disclosed methods can be provided
in percent enantiomeric excess (e.e.). Thus, in various embodiments, the enantomeric excess
of the desired enantiomer of the product of the disclosed methods is greater than 50%, greater
than 60%, greater than 70%, greater than 75%, greater than 80%, greater than 85%, greater
than 90%, greater than 95%, greater than 98%, or greater than 99%. In further embodiments,
the “S” form of the product of the disclosed methods is substantially [ree [rom the “R” form.
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In still further embodiments, the “R” form of the product of the disclosed methods is
substantially free from the “S” form.

[00290] In some embodiments, the *“S” form of the product of the disclosed methods is
present in an amount of greater than 50%, greater than 60%, greater than 70%, greater than
75%, greater than 80%, greater than 85%, greater than 90%, greater than 95%, greater than
98%, or greater than 99% relative to the “R” form.

[00291] In some embodiments, the “R” form ol the product of the disclosed methods is
present in an amount of greater than 50%, greater than 60%, greater than 70%, greater than
75%, greater than 80%, greater than 85%, greater than 90%, greater than 95%, greater than
98%, or greater than 99% relative to the “S” form.

[00292] Preparation of Compounds of Formula (X) (e.g., Compound No. 10). In

some embodiments, the present disclosure provides a method of preparing a compound of
Formula (X), comprising one or more ol steps (i-1) to (i-3): (i-1) contacting a compound of
Formula (VII) with an acetonitrile addition agent, thereby forming a compound of Formula
(VIID); (i-2) contacting the compound of Formula (VIII) with N, N-dimethylformamide
diethyl acetal or a synthetic equivalent thereof, thereby forming a compound of Formula (IX);
or (i-3) contacting the compound of Formula (IX) with hydrazine, thereby forming a
compound of Formula (X) or a salt thereof.

[00293] In some embodiments, the present disclosure provides use of compound of
Formula (VII) in the manufacture of a compound of Formula (X) or a salt thereof, comprising

one or more of steps (i-1) to (i-3).

[00294] In some embodiments, the method or use comprises (wo or more of steps (i-1)
to (1-3).

[00295] In some embodiments, the method or use comprises steps (i-1) to (1-3).
[00296] Step (i-1). In some embodiments, step (i-1) comprises contacting Compound

No. 7 with the acetonitrile addition agent, thereby forming Compound No. 8.

[00297] In some embodiments, the acetonitrile addition agent is 2-chloroacetonitrile,
2-bromoacetonitrile, or 2-iodoacetonitrile. In some embodiments, the acetonitrile addition
agent is 2-bromoacetonitrile.

[00298] In some embodiments, in step (i-1), the contacting is performed in the
presence of a base. In some embodiments, the base is an inorganic base (e.g., potassium

carbonate).
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[00299] In some embodiments, in step (i-1), the contacling is performed in the
presence of a solvent. In some embodiments, the solvent is an organic solvent. In some
embodiments, the solvent is an aprotic solvent (e.g., N.N-dimethylformamide).

[00300] In some embodiments, step (i-1) comprises one or more of steps (i-1-1) to (i-1-
3): (i-1-1) providing a first mixture of Compound No. 7 in the solvent (e.g., N,N-
dimethylformamide); (i-1-2) adding the base (e.g., potassium carbonate) and the acetonitrile
addition agent (e.g., 2-bromoacetoniirile) Lo the [irst mixture, thereby forming a second
mixture; or (i-1-3) heating the second mixture.

[00301] In some embodiments, in step (i-1-2), the adding is performed at room
temperature. In some embodiments, in step (i-1-2), the adding is performed at about 20 £ 10
°C, about 20 £ 5 °C, about 20 + 2 °C, about 20+ 1 °C (e.g., about 20 °C).

[00302] In some embodiments, step (i-1-3) comprises heating the second mixture to
aboutl 70 £ 20 °C, aboul 70 £ 15 °C, aboul 70 + 10 °C, aboul 70 + 5 °C, about 70 + 2 °C,
about 70 £ 1 °C, (e.g., about 70 °C).

[00303] In some embodiments, step (i-1-3) comprises heating the second mixture for
about 5 £+ 2 hours, about 5 £+ 1 hours, about 5 + 0.5 hours, about 5 + 0.2 hours, about 5+ 0.1
hours (e.g., about 5 hours).

[00304] In some embodiments, step (i-1) further comprises one or more of the
following steps: i-1-4) cooling the second mixture (e.g., to room temperature); (i-1-5) adding
the second mixture to water (e.g., ice water), thereby forming a third mixture; (i-1-6)
extracting the third mixture one or more times with an organic solvent (e.g., ethvl acetate)
and combining the one or more organic phases [rom the exiraction, thereby forming a fourth
mixture; and optionally washing the fourth mixture one or more times with brine solution; or
(i-1-7) drying and filtering the fourth mixture; (i-1-8) removing at least a portion of the
solvent from the fourth mixture, thereby isolating Compound No. 8.

[00305] Step (i-2). In some embodiments, step (i-2) comprises contacting Compound
No. 8 with N, N-dimethylformamide diethyl acetal or the synthetic equivalent thereof, thereby
forming Compound No. 9.

[00306] In some embodiments, step (i-2) comprises one or both of steps (i-2-1) and (i-
2-2): (i-2-1) providing a first mixture of Compound No. 8, and N, N-dimethylformamide
diethyl acetal or the synthetic equivalent thereof; or (i-2-2) heating the first mixture.

[00307] In some embodiments, step (1-2-2) comprises heating the first nixture to about
115+ 20°C, about 115+ 15 °C, about 115+ 10 °C, about 115+ 5 °C, about 115 + 2 °C,
about 115 £ 1 °C, (e.g., about 115 °C).
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[00308] In some embodiments, step (i-2-2) comprises heating the first mixture [or
about 16 £ 10 hours, about 16 + 5 hours, about 16 + 2 hours, about 16 £ 1 hours, about 16 =
0.5 hours. about 16 = 0.2 hours, about 16 + 0.1 hours (e.g., about 16 hours).

[00309] In some embodiments, step (i-2) further comprises one or more of the
following steps: (i-2-3) cooling the first mixture (e.g., to room temperature); (i-2-4) adding
the first mixture to water (e.g., ice water), thereby forming a second mixture; (i-2-5)
extracting the second mixture one or more times with an organic solvent (e.g., ethyl acetate)
and combining the one or more organic phases from the extraction, thereby forming a third
mixture; and optionally washing the third mixture one or more times with brine solution; or
(1-2-6) drying and filtering the third mixture; (1-2-7) removing at least a portion of the solvent
from the third mixture, thereby isolating Compound No. 9.

[00310] Step (i-3). In some embodiments, step (i-3) comprises contacting Compound
No. 9, with hydrazine, thereby forming Compound No. 10 or the salt thereol.

[00311] In some embodiments, the hydrazine is in the form of a hydrazine hydrate. In
some embodiments, the hydrazine is in the form of hydrazine monohydrate.

[00312] In some embodiments, in step (i-3), the contacting is performed in the
presence of a solvent. In some embodiments, the solvent is an organic solvent. In some
embodiments, the solvent is a protic solvent. In some embodiments, the solvent is an alcohol
(e.g., ethanol).

[00313] In some embodiments, step (i-3) comprises one or more of steps (i-3-1) to (i-1-
5): (i-3-1) providing a first mixture of Compound No. 9, in the solvent (e.g., ethanol); (i-3-2)
adding hydrazine (e.g., hydrazine monohyvdrate) to the [irst mixture, thereby {orming a
second mixture; (i-3-3) cooling the second mixture; (1-3-4) adding an acid (e.g., hydrochloric
acid) to the second mixture, thereby forming a third mixture; or (i-3-5) heating the third
mixture

[00314] In some embodiments, step (i-3-3) comprises cooling the second mixture to
about -20 £ 20 °C, about -20 £ 15 °C, about -20 £ 10 °C, about -20 £+ 5 °C, about -20 £ 2 °C,
about -20 + 1 °C, (e.g., about -20 °C).

[00315] In some embodiments, in step (i-3-4), the adding is performed at about -20 +
20 °C, about -20 = 15 °C, about -20 £ 10 °C, about -20 + 5 °C, about -20 + 2 °C, about -20 +
1°C, (e.g., about -20 °C).

[00316] In some embodiments, step (1-3-5) comprises heating the third mixture to
about 90 £ 20 °C, about 90 £ 15 °C, about 90 £ 10 °C, about 90 £ 5 °C, about 90 + 2 °C,
about 90 £ 1 °C, (e.g., about 90 °C).
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[00317] In some embodiments, step (i-3-5) comprises heating the second mixture (or
about 16 £ 10 hours, about 16 + 5 hours, about 16 + 2 hours, about 16 £ 1 hours, about 16 =
0.5 hours. about 16 = 0.2 hours, about 16 + 0.1 hours (e.g., about 16 hours).

[00318] In some embodiments, step (i-3) further comprises one or more of the
following steps: (1-3-6) removing at least a portion of the solvent (e.g., ethanol) from the third
mixture, thereby forming a concentrated third mixture; (1-3-7) adding water (e.g., ice water)
and a base (e.g., potassium carbonalte) 1o the concentrated third mixture, there by [orming a
fourth mixture; (i-3-8) filtering the fourth mixture, thereby isolating Compound No. 10 or the
salt thereof.

[00319] Preparation of Compounds of Formula (XIV) (e.o., Compound No. 14). In

some embodiments, the present disclosure provides a method of preparing a compound of
Formula (XIV) or a salt thereof, comprising one or more of the following steps (f-1) to (f-3):
([-1) contacting a compound of Formula (X) or a sall thereol, with Compound No. 11, or a
synthetic equivalent thereof, thereby forming a compound of Formula (XII); (f-2) contacting
the compound of Formula (XII) with a chlorination agent, thereby forming a compound of
Formula (XIII); or (f-3) contacting the compound of Formula (XIIT) with Compound No. 6
(e.g., Compound No. 6R or 6S (e.g., Compound No. 6R)) or a salt thereof, thereby forming a
compound of Formula (XIV) or a salt thereof.

[00320] In some embodiments, the present disclosure provides use of compound of
Formula (X) or a salt thereof, in the manufacture of a compound of Formula (XIV) or a salt

thereof, comprising one or more of steps (f-1) to (f-3).

[00321] In some embodiments, the method or use comprises two or more of steps ([-1)
to (£-3).

[00322] In some embodiments, the method or use comprises steps (f-1) to (f-3).
[00323] In some embodiments, the compound of Formula (X) or the salt thereof is

prepared by a method disclosed herein.

[00324] In some embodiments, the method or use further comprises one or more of
steps (i-1) to (1-3).

[00325] In some embodiments, the method or use further comprises two or more of
steps (i-1) to (i-3).

[00326] In some embodiments, the method or use further comprises steps (i-1) to (i-3).
[00327] In some embodiments, Compound No. 6 (e.g., Compound No. 6R or 6S (e.g..
Compound No. 6R)) is prepared by a method described in PCT Appl’n Pub. No.
WO0/2008/052734 (incorporated by reference in its entirety).
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[00328] In some embodiments, Compound No. 6 (e.g., Compound No. 6R or 6S (e.g.,
Compound No. 6R)) is prepared by a method comprising one or more of steps (s-1) to (s-4):
(s-1) contacting Compound No. 1 with Compound No. 2 (e.g.., Compound No. 2R or 2S (e.g.,
Compound No. 2R)), thereby forming Compound No. 3 (e.g., Compound No. 3R or 3S (e.g,
Compound No. 3R)); (s-2) contacting Compound No. 4, or a synthetic equivalent thereof,
with magnesium or a synthetic equivalent thereof, thereby forming Compound No. 4a, ora
synthelic equivalent thereol; (s-3) contacling Compound No. 3 (e.g., Compound No. 3R or 35
(e.g., Compound No. 3R)) with Compound No. 4a, or the synthetic equivalent thereof,
thereby forming Compound No. 5 (e.g., Compound No. 5R or 58 (e.g., Compound No. 5R));
(s-4) contacting Compound No. 5 (e.g., Compound No. 5R or 58 (e.g., Compound No. 5R))
with an acid (e.g., HCI]) and a reduction agent (e.g., NaBH4), thereby forming Compound No.
6 (e.g.. Compound No. 6R or 6S (e.g.., Compound No. 6R)) or a salt thereof.

[00329] In some embodiments, the method or use (urther comprises one or more of
steps (s-1) to (s-4).

[00330] In some embodiments, the method or use further comprises two or more of
steps (s-1) to (s-4).

[00331] In some embodiments, the method or use further comprises three or more of

steps (s-1) to (s-4).

[00332] In some embodiments, the method or use further comprises steps (s-1) to (s-4).
[00333] Step (f-1). In some embodiments, step (f-1) comprises contacting Compound

No. 10 or the salt thereof, with Compound No. 11, or the synthetic equivalent thereof, thereby
forming Compound No. 12.

[00334] In some embodiments, step (f-1) comprises contacting Compound No. 10 or
the salt thereof, with the synthetic equivalent of Compound No. 11, thereby forming
Compound No. 12.

[00335] In some embodiments, in step (f-1), the contacting is performed in the
presence of a base. In some embhodiments, the base is an organic base (e.g , sodium
methoxide (MeONa)).

[00336] In some embodiments, in step (f-1), the contacting is performed in the
presence of a solvent. In some embodiments, the solvent is an organic solvent. In some
embodiments, the solvent is a protic solvent. In some embodiments, the solvent is an alcohol
(e.g., ethanol).

[00337] In some embodiments, step (f-1) comprises one or more of steps (f-1-1) to (f-

1-4): (f-1-1) providing a first mixture of Compound No. 10 or the salt thereof, in the solvent
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(e.g., ethanol); ([-1-2) adding the base (e.g., MeONa) Lo [irst mixture, thereby forming a
second mixture; (f-1-3) adding Compound No. 11, or the synthetic equivalent thereof, to the
second mixture, thereby forming a third mixture; or (f-1-4) heating the third mixture.

[00338] In some embodiments, step (f-1-2) comprises adding a solution of the base
(e.g., MeONa in methanol (e.g., 25% MeONa in methanol)) to the first mixture.

[00339] In some embodiments, in step (f-1-2), the adding 1s performed at room
temperature. In some embodiments, in step ([-1-2), the adding is performed at about 20 £+ 10

°C, about 20 + 5 °C, about 20 + 2 °C, about 20+ 1 °C (e.g., about 20 °C).

[00340] In some embodiments, in step (f-1-2), the adding is performed for about 15 +
10 minutes, about 15 £+ 5 minutes, about 15 + 2 minutes, about 15 + 1 minutes (e.g., about 15
minutes).

[00341] In some embodiments, in step (f-1-3), the adding is performed at room

temperature. In some embodiments, in step ([-1-3), the adding is performed at about 20 + 10
°C, about 20 £ 5 °C, about 20 = 2 °C, about 20+ 1 °C (e.g., about 20 °C).

[00342] In some embodiments, step (f-1-4) comprises heating the third mixture to
about 90 £+ 20 °C, about 90 £+ 15 °C, about 90 + 10 °C, about 90 + 5 °C, about 90 £+ 2 °C,
about 90 £ 1 °C, (e.g., about 90 °C).

[00343] In some embodiments, step (f-1-4) comprises heating the third mixture for
about 16 £ 10 hours, about 16 + 5 hours, about 16 + 2 hours, about 16 £+ 1 hours, about 16 =
0.5 hours, about 16 = 0.2 hours, about 16 + 0.1 hours (e.g., about 16 hours).

[00344] In some embodiments, step (f-1) further comprises one or more or the
following steps: ({-1-5) removing at least a portion of the solvent [rom the third mixture,
thereby forming a concentrated third mixture; (f-1-6) adding water (e.g., ice water) to the
concentrated third mixture, thereby forming a diluted third mixture; (f-1-7) adding an acid
(e.g., acetic acid) to the diluted third mixture, thereby forming a fourth mixture (e.g., having a
pH value of about 5); or (f-1-8) filtering the fourth mixture, thereby isolating Compound No.
12

[00345] Step (-2). In some embodiments, step (f-2) comprises contacting Compound
No. 12 with the chlorination agent, thereby forming Compound No. 13.

[00346] In some embodiments, the chlorination agent is phosphoryl chloride (POCls3,
also known as phosphorus oxychloride), phosphorus pentachloride (PCls), or thionyl chloride
(SOCl).

[00347] In some embodiments, the chlorination agent is phosphoryl chloride.
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[00348] In some embodiments, in step ([-2), the contacting is performed in the
presence of a catalyst. In some embodiments, the catalyst is &V, N-dimethylformamide.
[00349] In some embodiments, in step (f-2), the contacting is performed in the
presence of a solvent. In some embodiments, the solvent is an organic solvent. In some
embodiments, the solvent is an aprotic solvent (e.g., 1,2-dichloroethane, toluene, acetonitrile,
or any combination thereof). In some embodiments, the solvent is 1,2-dichloroethane.
[00350] In some embodiments, step ([-2) comprises one or more of steps ([-2-1) to (I-
2-3): (f-2-1) providing a first mixture of Compound No. 12 in the solvent (e.g., 1,2-
dichloroethane, toluene, acetonitrile, or any combination thereof); (f-2-2) adding the
chlorination agent (e.g., phosphoryl chloride) and the catalyst (e g., N, N-dimethylformamide)
to the first mixture, thereby forming a second mixture; or (f-2-3) heating the second mixture.
[00351] In some embodiments, in step (f-2-2), the adding is performed at room
temperature. In some embodiments, in step ([-2-2), the adding is performed at about 20 + 10
°C, about 20 £ 5 °C, about 20 = 2 °C, about 20+ 1 °C (e.g., about 20 °C).

[00352] In some embodiments, step (f-2-3) comprises heating the second mixture to
about 100 = 20 °C, about 100 £+ 15 °C, about 100 £+ 10 °C, about 100 £ 5 °C, about 100 £+ 2
°C, about 100 + 1 °C, (e.g., about 100 °C).

[00353] In some embodiments, step (f-2-3) comprises heating the second mixture for
about 16 £ 10 hours, about 16 + 5 hours, about 16 + 2 hours, about 16 £+ 1 hours, about 16 =
0.5 hours, about 16 = 0.2 hours, about 16 + 0.1 hours (e.g., about 16 hours).

[00354] In some embodiments, step (f-2) further comprises one or more of the
lollowing steps: ([-2-4) removing at least a portion of the solvent [rom the second mixture,
thereby forming a concentrated second mixture; (f-2-5) adding a solvent (e.g., methyl tert-
butyl ether) to the concentrated mixture, thereby forming a diluted second mixture; (f-2-6)
adding the diluted second mixture to an aqueous solution (e.g., a saturated sodium
bicarbonate solution), there by forming a third mixture having an organic phase and an
aqueous phase; (f-2-7) isolating the organic phase from the third mixture, and optionally
washing the organic phase one or more times with brine solution; (f-2-8) drying and filtering
the organic phase; or (f-2-9) removing at least a portion of the solvent from the organic
phase, thereby isolating Compound No. 13.

[00355] Step (~3). In some embodiments, step (f-3) comprises contacting Compound
No. 13 with Compound No. 6 {e.g., Compound No. 6R or 65 (e.g., Compound No. 6R)) or
the salt thereof, thereby forming Compound No. 14 (e.g.. Compound No. 14R or 14S (e.g.,
Compound No. 14R)) or the salt thereof.
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[00356] In some embodiments, in step ([-3), the contacting 1s performed in the
presence of a base. In some embodiments, the base is an organic base (e.g., N./V-
diisopropylethylamine).

[00357] In some embodiments, in step (f-3), the contacting is performed in the
presence of a solvent. In some embodiments, the solvent is an organic solvent. In some
embodiments, the solvent is an aprotic solvent (e.g., N,N-dimethylformanude).

[00358] In some embodiments, step ([-3) comprises one or more of steps ([-3-1) to (I-
3-3): (f-3-1) providing a first mixture of Compound No. 13 in the solvent (e.g., N,N-
dimethylformamide); (f-3-2) adding Compound No. 6 (e.g., Compound No. 6R or 6S (e.g.,
Compound No. 6R)) or the salt thereof, and the base (e.g., N, N-diisopropylethylamine) to the
first mixture, thereby forming a second mixture; or (f-3-3) heating the second mixture.
[00359] In some embodiments, in step (f-3-2), the adding is performed at room
temperature. In some embodiments, in step ([-3-2), the adding is performed at about 20 + 10
°C, about 20 £ 5 °C, about 20 = 2 °C, about 20+ 1 °C (e.g., about 20 °C).

[00360] In some embodiments, step (f-3-3) comprises heating the second mixture to
about 90 £+ 20 °C, about 90 £+ 15 °C, about 90 + 10 °C, about 90 + 5 °C, about 90 £+ 2 °C,
about 90 £ 1 °C, (e.g., about 90 °C).

[00361] In some embodiments, step (f-3-3) comprises heating the second mixture for
about 4 £+ 2 hours, about 4 = 1 hours, about 4 = 0.5 hours, about 4 + 0.2 hours, about4 = 0.1
hours (e.g.. about 4 hours).

[00362] In some embodiments, step (f-3) further comprises one or more of following
steps: ([-3-4) adding the second mixture Lo walter (e.g., ice walter), thereby forming a third
mixture; (f-3-3) extracting the third mixture one or more times with an organic solvent (e.g.,
ethyl acetate) and combining the one or more organic phases from the extraction, thereby
forming a fourth mixture; and optionally washing the ¢ one or more times with brine solution;
(f-3-6) drying and filtering the fourth mixture; (f-3-7) removing at least a portion of the
solvent from the fourth mixture, thereby forming a concentrated fourth mixture; (f-3-8)
adding ethanol to the fourth mixture, thereby forming a fifth mixture; (f-3-9) filtering the fifth
mixture, thereby isolating Compound No. 14 (e.g., Compound No. 14R or 14S (e.g.,
Compound No. 14R)) or the salt thereof.

[00363] The compounds of this invention can be prepared by employing reactions as
shown in the following schemes, in addition to other standard manipulations that are known

in the literature, exemplified in the experimental sections or clear to one skilled in the art.
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For clarity, examples having a single substituent are shown where multiple substituents are
allowed under the definitions disclosed herein.

[00364] Reactions used to generate the compounds of this invention are prepared by
employing reactions as shown in the following Reaction Schemes, as described and
exemplified below. In certain specific examples, the disclosed compounds can be prepared
by Routes I-VI, as described and exemplified below. The following examples are provided
so that the invention might be more [ully understood, are illustrative only, and should not be

construed as limiting.

1. RoOUTEI
[00365] In one aspect, a disclosed compound can be prepared as shown below.
SCHEME 1A.
NC
H R4a \I\N l R4a
P + S N
NC™ X N)\/o y-Q
R4b R4b
1.1
1.2 1.3
[00366] Compounds are represented in generic form, wherein each of R** and R*" is

hydrogen, wherein Q is ~CR!°, and with other substituents as noted in compound descriptions

elsewhere herein. A more specific example is set forth below.

SCHEME 1B.
NC
H KoCOj \\N
NCTTBr ]
AN DMF, 70 °C Ny
1.4 CFg ' CFs;
1.5 1.6
[00367] In one aspect, compounds of type 1.3, and similar compounds, can be prepared

according to reaction Scheme 1B above. Thus, compounds of type 1.3 can be prepared by an
alkylation reaction between an appropriate pyrazole, e.g., 1.2 as shown above, and an
appropriate halide, e.g., 1.1 as shown above. Appropriate pyrazoles and appropriate halides

are commercially available or prepared by methods known to one skilled in the art. The
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alkylation is carried out in the presence of an appropriate base, e.g., potassium carbonale, in
an appropriate solvent, e.g., dimethylformamide (DMF), at an appropriate temperature, e.g.,
70 °C. As can be appreciated by one skilled in the art, the above reaction provides an
example of a genera