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COMPOUNDS FOR THE TREATMENT OF KIDNEY DISEASE

[0001]  This application claims the benefit of U.S. Provisional Application No.
63/594,357, filed on October 30, 2023, the contents of which are incorporated by reference in
its entirety.

[0002]  Autosomal dominant polycystic kidney disease (ADPKD) is an inherited disorder
in which bilateral cysts develop in the kidneys. The cysts in polycystic kidney disease are
noncancerous, fluid-filled sacs. The enlarging cysts can substantially increase kidney size
and contribute to the compression, loss of surrounding renal tissue, and progressive decline of
kidney function. The damage caused by the enlarging cysts and increase in kidney size
ultimately lead to end-stage kidney disease (ESKD), kidney failure, and premature mortality.
ADPKD is a heterogeneous renal disease with a high degree of symptom variability,
including hypertension, nocturia, polyuria, hematuria, palpable kidneys, kidney stones,
abdominal and flank pain, recurrent urinary tract infections, intercranial aneurysms, vascular
dissections, valvular heart disease, hepatic and/or pancreatic cysts, diverticulosis, and
abdominal wall hernias. ADPKD affects 1 in every 400 to 1,000 people and is the most
common genetically linked kidney disorder. Approximately 50% of patients with ADPKD
progress to end-stage renal disease (ESRD) at a median age of 58 years, making it the fourth
leading cause of ESRD globally. However, cardio- and cerebro- vascular complications are
the leading cause of death in patients with ADPKD. Cornec-Le Gall et al., Autosomal
dominant polycystic kidney disease. Lancet. 2019;393(10174):919-35.

[0003] ADPKD is a Mendelian disease most commonly caused by germline loss of
function mutations in one allele of the polycystin (PC) genes, PKD1, which encodes
polycystin-1 (PC1) or PKD2, which encodes polycystin-2 (PC2). Mutations in either gene
cause decreased expression of the PC1-PC2 complex at cell membranes. An analysis of over
1,100 ADPKD patients found that almost 80% of ADPKD patients have a germline mutation
in PKD1 and that mutations in PKD1 typically cause more severe disease than PKD2
mutations. Heyer et al., Predicted Mutation Strength of Nontruncating PKD1 Mutations Aids
Genotype-Phenotype Correlations in Autosomal Dominant Polycystic Kidney Disease. 2016;
J Am Soc Nephrol 27(9): 2872-2884. Approximately one third of these patients have non-
truncating PKD1 mutations, which typically results in ESKD at approximately 60-66 years of
age. These non-truncating PKD1 mutations result in production of misfolded PC1 with

reduced function.
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[0004] Mutations in PKD1 or PKD?2 cause decreased expression of the PC1-PC2 complex
at cell membranes. Torres et al. Autosomal dominant polycystic kidney disease. Lancet.
2007,369(9569):1287-301; Rastogi et al., Autosomal dominant polycystic kidney disease:
updated perspectives. Ther Clin Risk Manag. 2019;15(1041-52). While the exact molecular
function is unknown, reduced activity leads to kidney epithelial cell proliferation, cyst
formation, and secretion of fluid into cysts. Renal survival data indicate that for germline,
non-truncating mutations in PKD/, the low level of protein reaching the membrane retains
some residual function. Hopp et al., Functional polycystin-1 dosage governs autosomal
dominant polycystic kidney disease severity. J Clin Invest. 2012;122(11):4257-73. This may
also be the case in certain truncating mutations. Rare case studies of patients carrying
hypomorphic PKD/ mutations have helped inform a genetic dose-response model for
ADPKD severity. Id. While cyst growth is dependent on PC1 dosage across a range of
expression levels, available data suggest that a critical threshold of 20-30% of WT/WT cell
surface PC1 expression is required to prevent cyst development. Lanktree et al., Insights into
Autosomal Dominant Polycystic Kidney Disease from Genetic Studies. Clinical Journal of the
American Society of Nephrology. 2021;16(5):790-99; Gainullin et al., Polycystin-1
maturation requires polycystin-2 in a dose-dependent manner. J Clin Invest.
2015;125(2):607-20; and Ong and Harris, A polycystin-centric view of cyst formation and
disease: the polycystins revisited. Kidney Int. 2015;88(4):699-710. Recently, two
independent animal studies in adult-onset ADPKD mouse models demonstrated that genetic
re-expression of PKD/ has anticystic potential on a background of pre-existing cystogenesis.
(Torres, Rastogi).

[0005]  Current treatments for ADPKD include drugs aimed at slowing the rate of kidney
cyst growth and thus kidney function decline, drugs aimed at controlling high blood pressure
to delay the progression of the disease and slow kidney damage, drugs to treat/control the
pain associated with polycystic kidney disease, drugs to treat bladder and kidney infections,
dialysis, kidney transplant, and surgical or nonsurgical intervention for aneurysms. All of
these treatments are symptomatic and do not address the underlying cause of the disease.
Consequently, there is a great need to address the underlying cause of the disease, restore
expression and translation of PC1, reduce the symptoms of ADPKD, and slow or halt decline
in kidney function, cyst pain and adverse cerebro-/cardio-vascular events.

[0006] The compounds of this invention are useful as PC1 correctors that increase

functional cell-surface PC1. These compounds may be administered to patients with non-
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truncating mutations in the PKD/ gene, and in some cases to patients with truncating
mutations in the PKD1 gene to reduce the symptoms of ADPKD and to slow or halt decline
in kidney function, cyst pain, and adverse cerebro-/cardio-vascular events.

[0007]  The compounds of this invention include compounds of Formula I:

R9
R6
4 N 7 Y

N\ i
R'Ms  N-NgXe R

N
—/ R?
(Formula I)

X4
RZ

as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs

of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein:

- X X2 isa single bond or a double bond, wherein when a single bond is present, x1
_g_c}a %_C}a
/ \R4 / \R5
is R and x2is  R° and when a double bond is present, x; is
, AN
e l
N, . itf s
R* and xz is X

- each R'is independently selected from hydrogen, C1-Cs alkyl (substituted with 0-2
groups selected from oxo, hydroxyl, and amino), C1-C3 alkoxy, halogen, and cyano;

- each R?is independently selected from hydrogen and C1-Cs alkyl,

- R3isselected from hydrogen, C1-Cs alkyl, halogen, and cyano;

- each R* and RS are independently selected from hydrogen, C1-Cs alkyl, and halogen;

- R®and R’ are independently selected from hydrogen, C1-Cs alkyl, C1-Cs alkoxy,
halogen, and cyano;

- R’is selected from hydrogen, C1-Cs alkyl, and halogen; and

- R®is selected from:

o hydrogen,
o Ci-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl,
" 0XO,
" amino,
"  cyano,
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* halogen,

»  (C1-Cs alkoxy (substituted with 0-1 oxo group),

»  (3-Cs cycloalkyl (substituted with 0-2 groups independently selected
from hydroxyl, halogen, C1-Cs alkyl),

* 3-to 7-membered heterocyclyl (substituted with 0-3 groups
independently selected from halogen, hydroxyl, oxo, and C1-C3 alkyl
(substituted with 0-1 hydroxyl group)), and

* 5-to 6-membered heteroaryl (substituted with 0-3 groups
independently selected from oxo, C1-Cs alkyl, and C3-Cs cycloalkyl);

o (C3-C7 cycloalkyl substituted with 0-3 groups independently selected from:

* hydroxyl,

* halogen,

»  (C1-Cs alkyl (substituted with 0-3 groups independently selected from
hydroxyl and halogen), and

* Ci-Cs alkoxy; and

o 5-to 9-membered heterocyclyl substituted with 0-3 groups independently
selected from:

" 0XO,

* halogen

* hydroxyl, and

»  (C1-Cs alkyl (substituted with 0-1 hydroxyl group); and

- Y isselected from
o ORS,
o N(R¥)y, and
o 3-to 10-membered heterocyclyl or 3- to 10-membered heteroaryl, each of
which is substituted with 0-2 groups independently selected from:

= N(R®),

* hydroxyl,

" 0XO,

* Ci-Cs alkoxy, and

C1-Cs alkyl (substituted with 0-2 groups selected from amino,
hydroxyl, C3-C4 alkyl, oxo, and C1-Cs alkoxy).

[0008] The compounds of this invention include compounds of Formula Ia:

(Formula Ia)

as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs

of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein:
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- each R'is independently selected from hydrogen, Ci-Cs alkyl, C1-C3 alkoxy, halogen,
and cyano;

- each R?is independently selected from hydrogen and C1-Cs alkyl,

- R3is selected from hydrogen, C1-Cs alkyl, halogen, and cyano;

- R*and R® are independently selected from hydrogen, C1-Cs alkyl, and halogen;

- R%and R’ are independently selected from hydrogen, C1-Cs alkyl, C1-Cs alkoxy,
halogen, and cyano;

- R’is selected from hydrogen, C1-Cs alkyl, and halogen; and

- R8is selected from:

o hydrogen,
o Ci-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl,
" 0OXO,
" amino,
" cyano,
* halogen,
» (C1-Cs alkoxy (substituted with 0-1 oxo group),

C3-Cs cycloalkyl (substituted with 0-2 groups independently selected
from hydroxyl, halogen, C1-Cs alkyl),

* 3-to 6-membered heterocyclyl (substituted with 0-3 groups
independently selected from halogen, hydroxyl, oxo, and C1-C3 alkyl
(substituted with 0-1 hydroxyl group)), and

®  5-to 6-membered heteroaryl (substituted with 0-3 groups
independently selected from oxo, Ci1-Cs alkyl, and C3-Cs cycloalkyl);

o C3-C7 cycloalkyl substituted with 0-3 groups independently selected from:

* hydroxyl,

* halogen,

»  (C1-Cs alkyl (substituted with 0-3 groups independently selected from
hydroxyl and halogen), and

* Ci-Cs alkoxy; and

o 5-to9-membered heterocyclyl substituted with 0-2 groups independently
selected from:

" 0XO,

* hydroxyl, and

»  (Ci1-C; alkyl (substituted with 0-1 hydroxyl group).
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[0009] The compounds of this invention also include compounds of Formula Ib:

(Formula Ib)

as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein:
- each R'is independently selected from hydrogen, C1-Cs alkyl (substituted with 0-2
groups selected from oxo, hydroxyl, and amino), C1-C3 alkoxy, halogen, and cyano;
- each R?is independently selected from hydrogen and C1-Cs alkyl,
- R3is selected from hydrogen, C1-Cs alkyl, halogen, and cyano;,
- each R* and R® are independently selected from hydrogen, C1-Cs alkyl, and halogen;,
- R®and R’ are independently selected from hydrogen, C1-Cs alkyl, C1-Cs alkoxy,
halogen, and cyano;
- R’is selected from hydrogen, C1-Cs alkyl, and halogen; and

- Ré®is selected from:

o hydrogen,
o Ci1-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl,
" 0XO,
" amino,
" cyano,
* halogen,
= (Ci1-Cs alkoxy (substituted with 0-1 oxo group),

C3-Cs cycloalkyl (substituted with 0-2 groups independently selected
from hydroxyl, halogen, Ci-C3 alkyl),

* 3-to 6-membered heterocyclyl (substituted with 0-3 groups
independently selected from halogen, hydroxyl, oxo, and C1-C3 alkyl
(substituted with 0-1 hydroxyl group)), and

*  5-to 6-membered heteroaryl (substituted with 0-3 groups
independently selected from oxo, C1-Cs alkyl, and C3-Cs cycloalkyl);

o C3-C7 cycloalkyl substituted with 0-3 groups independently selected from:

*  hydroxyl,

* halogen,

»  (C1-Cs alkyl (substituted with 0-3 groups independently selected from
hydroxyl and halogen), and

*  Ci-Cs alkoxy; and
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o 5-to9-membered heterocyclyl substituted with 0-2 groups independently
selected from:
" 0XO,
* hydroxyl, and
»  (C1-Cs alkyl (substituted with 0-1 hydroxyl group);

- Yis selected from
o N(R®)p, and
o 3-to 10-membered heterocyclyl or 3- to 10-membered heteroaryl, each of
which is substituted with 0-2 groups independently selected from:
* hydroxyl,
" 0XO,
* Ci-Cs alkoxy, and
»  (C1-Cs alkyl (substituted with 0-2 groups selected from amino,
hydroxyl, C3-C4 alkyl, oxo, and C1-Cs alkoxy).

[0010] The compounds disclosed herein also include compounds of Formula II:

6
O R | ~N
8
1N/ | N © ”’R
R \N = R7
R‘l
(Formula II),

as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein

- each R! is independently selected from hydrogen, Ci-Cs alkyl, C1-C3 alkoxy, halogen, and
cyano;

- R¢ is selected from C1-C3 alkyl, halogen, and cyano;

- R7 is selected from hydrogen, C1-Cs alkyl, and halogen; and

- R8is as defined for Formula Ia.

[0011]  The compounds disclosed herein also include compounds of Formula Ila:

6
o R | =N
N, -R®
R1 N/ | N 7 ﬁ
f N~ R
(Formula I1a),
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as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein

R!is selected from hydrogen, C1-Cs alkyl, C1-C3 alkoxy, halogen, and cyano; and all other
variables are as defined above for Formula II.

[0012] The compounds disclosed herein also include compounds of Formula IIb:

6
O R | ~N
., -R®
4 N N
R1 N\ I H
CZ//N Z
R‘I
(Formula IIb),

as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein:

- each R!is independently selected from hydrogen and halogen;

- RSis selected from halogen; and

- R3is selected from:
o Ci1-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl, and
*  (C3-Cs cycloalkyl,
o C3-Cs cycloalkyl, substituted with 0-2 groups selected from hydroxyl and
halogen; and
o 5-to 6-membered heterocyclyl unsubstituted or substituted with C1-Cs alkyl,
wherein the C1-Cs alkyl is substituted with 0-2 substituents selected from
hydroxyl and halogen.

[0013] The compounds disclosed herein may be employed in pharmaceutical
compositions, e.g., used in the manufacture of a medicament. The compounds and

pharmaceutical compositions of the invention may be administered to treat ADPKD.

Definitions

[0014]  As used herein, the term “alkyl” refers to a saturated or partially saturated,
branched, or unbranched aliphatic hydrocarbon containing carbon atoms (such as, for
example, 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, or 20 carbon atoms),
which may contain a double (alkenyl) or triple (alkynyl) bond between one or more sets of

adjacent carbon atoms. Alkyl groups may be substituted or unsubstituted. In some
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embodiments, alkyl groups contain 1-10 alkyl carbon atoms. In other embodiments, alkyl
groups contain 1-8 alkyl carbon atoms. In still other embodiments, alkyl groups contain 1-6
alkyl carbon atoms, and in yet other embodiments alkyl groups contain 1-4 alkyl carbon
atoms or 1-3 alkyl carbon atoms.

[0015]  The term “aliphatic” or “aliphatic group,” as used herein, means a straight-chain
(i.e., unbranched) or branched, substituted, or unsubstituted hydrocarbon chain that is
completely saturated or that contains one or more units of unsaturation, or a monocyclic
hydrocarbon or bicyclic hydrocarbon that is completely saturated or that contains one or more
units of unsaturation, but which is not aromatic (also referred to herein as “cycloaliphatic,”
“carbocycle,” or “cycloalkyl”), that has a single point of attachment to the rest of the
molecule. Unless otherwise specified, aliphatic groups contain 1-20 aliphatic carbon atoms.
In some embodiments, aliphatic groups contain 1-10 aliphatic carbon atoms. In other
embodiments, aliphatic groups contain 1-8 aliphatic carbon atoms. In still other
embodiments, aliphatic groups contain 1-6 aliphatic carbon atoms, and in yet other
embodiments, aliphatic groups contain 1-4 aliphatic carbon atoms. In some embodiments,
“cycloaliphatic” (or “carbocycle” or “cycloalkyl”) refers to a monocyclic C3-Cs hydrocarbon
or bicyclic or tricyclic Cs-Ci4 hydrocarbon that is completely saturated or that contains one or
more units of unsaturation, but which is not aromatic, that has a single point of attachment to
the rest of the molecule wherein any individual ring in said monocyclic, bicyclic, or tricyclic
ring system has 3-7 members. Suitable aliphatic groups include, but are not limited to, linear
or branched, substituted or unsubstituted alkyl, alkenyl, or alkynyl groups and hybrids
thereof, such as (cycloalkyl)alkyl, (cycloalkenyl)alkyl, and (cycloalkyl)alkenyl. Suitable
cycloaliphatic groups include cycloalkyl, bicyclic cycloalkyl (e.g., decalin), bridged
bicycloalkyl such as norbornyl or [2.2.2]bicyclo-octyl, and bridged tricyclic such as
adamantyl.

[0016]  As used herein, the term “unsaturated” means that a moiety has one or more units
of unsaturation.

[0017]  As used herein, the term “pi bond” means a covalent bond formed by the p orbitals
of adjacent atoms. Pi bonds exist where there is a multiple bond, i.e., a double or triple bond,
between two atoms. For example, a carbon-carbon double bond consists of one pi bond, and
a carbon-carbon triple bond consists of two pi bonds.

[0018]  As used herein, the term “halogen” or “halo” means F, Cl, Br, or .
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[0019]  Asused herein, the term “haloalkyl group” refers to an alkyl group substituted with
one or more halogen atoms, e.g., fluoroalkyl, which refers to an alkyl group substituted with
one or more fluorine atoms. In some embodiments, a haloalkyl contains 1-5 halogen atoms.
In some embodiments, a haloalkyl contains 1-3 halogen atoms. In some embodiments, a
haloalkyl contains 3-5 halogen atoms. In some embodiments, one carbon atom of the alkyl
group is substituted with one or more halogen atoms. In some embodiments, each carbon
atom of the alkyl group is substituted with one or more halogen atoms. In some
embodiments, one or more carbon atoms of the alkyl group is a perhalo carbon atom (i.e., all
hydrogen atoms of the alkyl group are substituted by halogen atoms). In some embodiments,
each carbon atom of the alkyl group is a perhalo carbon atom. Non-limiting examples of
fluoroalkyl include —CHF2, —CHzF, —CF3, —CF2—, and perhaloalkyl, such as —CF2CF3.
[0020]  As used herein, the terms “ox0” and “=0” refer to a substituent oxygen atom
connected to another atom by a double bond.

[0021] The term “alkoxy,” as used herein, refers to an alkyl or cycloalkyl covalently
bonded to an oxygen atom. Alkoxy groups may be substituted or unsubstituted.

[0022]  Asused herein, “cycloalkyl” refers to a monocyclic, bicyclic, tricyclic, or
polycyclic non-aromatic hydrocarbon groups having 3 to 12 carbon atoms (such as, for
example 3-10 carbons) and may include one or more unsaturated bonds. In some
embodiments, cycloalkyl groups contain 3-12 carbon ring atoms. In other embodiments,
cycloalkyl groups contain 3-10 carbon ring atoms. In still other embodiments, cycloalkyl
groups contain 3-9 carbon ring atoms, and in yet other embodiments, cycloalkyl groups
contain 3-8 carbon ring atoms, 3-7 carbon ring atoms, 3-6 carbon ring atoms, or 3-5 carbon
ring atoms. “Cycloalkyl” groups encompass monocyclic, bicyclic, tricyclic, bridged, fused,
and spiro rings, including mono spiro and dispiro rings. Cycloalkyl groups may be substituted
or unsubstituted.

[0023]  The term “aryl,” as used herein, is a functional group or substituent derived from
an aromatic ring and encompasses monocyclic aromatic rings and bicyclic, tricyclic, and
fused ring systems wherein at least one ring in the system is aromatic. An aryl group may be
optionally substituted with one or more substituents.

[0024]  The term “heteroatom” means one or more of oxygen, sulfur, nitrogen,
phosphorus, or silicon (including any oxidized form of nitrogen, sulfur, phosphorus, or
silicon; the quaternized form of any basic nitrogen; and a substitutable nitrogen of a

heterocyclic ring, for example, N (as in 3,4-dihydro-2H-pyrrolyl), NH (as in pyrrolidinyl) or

10
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NR" (as in N-substituted pyrrolidinyl)). In some embodiments, a heteroatom is selected from
oxygen, sulfur, and nitrogen.

[0025]  The term “heteroaliphatic,” as used herein, means aliphatic groups wherein one or
two carbon atoms are independently replaced with one or more heteroatoms, for example,
oxygen, sulfur, nitrogen, phosphorus, or silicon. In some embodiments, a heteroaliphatic
group may be substituted with 1-5 heteroatoms. In some embodiments, a heteroaliphatic
group may be substituted with 1-3 heteroatoms. In some embodiments, the heteroatoms are
selected from oxygen, sulfur, and nitrogen. In some embodiments, a heteroaliphatic group
may be substituted with 1-5 heteroatoms selected from oxygen, sulfur, and nitrogen. In some
embodiments, a heteroaliphatic group may be substituted with 1-3 heteroatoms selected from
oxygen, sulfur, and nitrogen. Heteroaliphatic groups may be substituted or unsubstituted,
branched or unbranched, cyclic or acyclic, and include “heterocycle,” “heterocyclyl,”
“heterocycloaliphatic,” and “heterocyclic” groups.

[0026] The term “heteroaryl ring,” as used herein, refers to an aromatic ring comprising at
least one ring atom that is a heteroatom, such as O, N, S, P, or Si. In some embodiments, a
heteroaryl ring comprises at least one ring atm that is a heteroatom selected from O, N, and S.
Heteroaryl groups encompass monocyclic rings and bicyclic, tricyclic, bridged, fused, and
spiro ring systems (including mono spiro and dispiro rings) having a total of five to fourteen
ring members, wherein at least one ring in the system is aromatic, at least one ring in the
system contains one or more heteroatoms, and wherein each ring in the system contains three
to seven ring members. In some embodiments, a heteroaryl ring may be substituted with 1-5
heteroatoms. In some embodiments, a heteroaryl ring may be substituted with 1-3
heteroatoms. In some embodiments, the heteroatoms in a heteroaryl ring are selected from
oxygen, sulfur, and nitrogen. In some embodiments, a heteroaryl ring may be substituted
with 1-5 heteroatoms selected from oxygen, sulfur, and nitrogen. In some embodiments, a
heteroaryl ring may be substituted with 1-3 heteroatoms selected from oxygen, sulfur, and
nitrogen. A heteroaryl group may be optionally substituted with one or more substituents. In
certain embodiments, the term “heteroaryl ring” encompasses heteroaryl rings with various
oxidation states, such as heteroaryl rings containing N-oxides and sulfoxides.

[0027]  Asused herein, the term “heterocyclyl ring” refers to a non-aromatic hydrocarbon
containing 3 to 12 atoms in a ring (such as, for example 3-10 atoms) comprising at least one
ring atom that is a heteroatom, such as O, N, S, P, or Si, and may include one or more

unsaturated bonds. “Heterocyclyl” rings encompass monocyclic, bicyclic, tricyclic,

11
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polycyclic, bridged, fused, and spiro rings, including mono spiro and dispiro rings. In some
embodiments, a heterocyclyl ring has 1-5 heteroatoms. In some embodiments, a heterocyclyl
ring has 1-3 heteroatoms. In some embodiments, the heteroatoms in a heterocyclyl ring are
selected from oxygen, sulfur, and nitrogen. In some embodiments, a heterocyclyl ring may
be substituted with 1-5 heteroatoms selected from oxygen, sulfur, and nitrogen. In some
embodiments, a heterocyclyl ring may be substituted with 1-3 heteroatoms selected from
oxygen, sulfur, and nitrogen.

[0028]  As used herein, in any chemical structure or formula, a non-bold, straight bond,

such as in Compound 34:

oC l\NOH
NN
Nl H
N =
Cl

denotes that the configuration of the center is achiral.
[0029]  As used herein, in any chemical structure or formula, a non-bold, wavy bond (e.g.,
“wwv 7y at a stereocenter, such as in Compound 153:
OCIIiNL f Z
; NSNS0
FNC H
N F

&

F

>

denotes that the compound was isolated as a mixture of stereoisomers (e.g., a mixture of syn

and/or anti isomers or a racemic mixture).

[0030]  Asused herein, in any chemical structure or formula, a wavy line within a bond
\
( \ ) indicates a point of attachment to the rest of a compound. For example, when

X=X, of Formula I:

R9
R6
R3 O | N N
Z
N Y
N\/ B

(Formula I)

12
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, which can be represented as

. For example, when X X2 of Formula I
R9
6
¥z
N Y
N\/ i

[0031]  As used herein, in any chemical structure or formula, a bold or hashed wedge bond

attached to a stereocenter of a compound, such as in Compound 60:
cl
|
s NN NJ\/OH
Nl H
N =
-

denotes the absolute stereochemistry of the stereocenter, as well as the relative

>

stereochemistry of the stereocenter, relative to other stereocenter(s) to which bold or hashed

wedge bonds are attached.

13
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[0032]  Asused herein, in any chemical structure or formula, a bold or hashed straight

bond attached to a stereocenter of a compound, such as in Compound 326:

denotes the relative stereochemistry of the stereocenter, relative to other stereocenter(s) to
which bold or hashed straight bonds are attached.
[0033]  As used herein, in any chemical structure or formula, an asterisk adjacent to a

stereocenter of a compound, such as in Compound 32:
OH

AN
O
= (@]
/
\Z
@]

>

denotes the presence of a stereocenter of unknown absolute configuration in the compound.
Compound 32 is a single stereoisomer.
[0034]  Asused herein, the prefix “rac-,” when used in connection with a chiral

compound, refers to a racemic mixture of the compound, such as in Compound 157:

In a compound bearing the “rac-” prefix, the (R)- and (S)-designators in the chemical name
reflect the relative stereochemistry of the compound.

[0035]  Asused herein, the prefix “re/-,” when used in connection with a chiral compound,
refers to a single enantiomer of unknown absolute configuration. In a compound bearing the
“rel-” prefix, the (R)- and (S)- designators in the chemical name reflect the relative
stereochemistry of the compound, but do not necessarily reflect the absolute stereochemistry
of the compound. Where the relative stereochemistry of a given stereocenter is unknown, no
stereochemical designator is provided. In some instances, the absolute configuration of some

stereocenters is known, while only the relative configuration of the other stereocenters is

14
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known. In these instances, the stereochemical designators associated with the stereocenters
of known absolute configuration are marked with an asterisk (*), e.g., (R*)- and (S)-, while
the stereochemical designators associated with stereocenters of unknown absolute
configuration are not so marked. The unmarked stereochemical designators associated with
the stereocenters of unknown absolute configuration reflect the relative stereochemistry of
those stereocenters with respect to other stereocenters of unknown absolute configuration, but
do not necessarily reflect the relative stereochemistry with respect to the stereocenters of
known absolute configuration.
[0036] Certain compounds can exist as atropisomers. It will be appreciated that certain
compounds of this disclosure may exist as separated atropisomers and/or mixtures of those
atropisomers, i.e., a subclass of stereoisomers resulting from hindered rotation about single
bonds or chirality axis and that can be isolated as separate chemical species.
[0037] Certain compounds disclosed herein may exist as tautomers and both tautomeric
forms are intended, even though only a single tautomeric structure is depicted. For example,
a description of Compound X is understood to include its tautomer Compound Y and vice
versa, as well as mixtures thereof:
Compound X Compound Y
0] J< H ) J<

oS T ey
Unless otherwise stated, all tautomeric forms of the compounds of the disclosure are within
the scope of the disclosure.
[0038] “Tert” and “#-” are used interchangeably and mean tertiary.
[0039] Compounds described herein may optionally be substituted with one or more
substituents, such as are illustrated generally above, or as exemplified by particular classes,
subclasses, and species of the disclosure. It will be appreciated that the phrase “optionally
substituted” is used interchangeably with the phrase “substituted or unsubstituted.”
“Substituted,” whether preceded by the term “optionally” or not, indicates that at least one
hydrogen of the “substituted” group is replaced by a 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 chosen from a specified group, the substituent may

be either the same or different at each position. Combinations of substituents envisioned by
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this disclosure are preferably those that result in the formation of stable or chemically feasible
compounds.

[0040] The term “compound,” when referring to a compound of this disclosure, refers to a
collection of molecules having an identical chemical structure, except that there may be
isotopic variation among the constituent atoms of the molecules.

[0041]  The term “stable,” as used herein, refers to compounds that are not substantially
altered when subjected to conditions to allow for their production, detection, and preferably
their recovery, purification, and use for one or more of the purposes disclosed herein.

[0042]  The term “stable compounds,” as used herein, refers to compounds which possess
sufficient stability to allow for their manufacture and which maintain the integrity of the
compounds for a sufficient period of time to be useful for the purposes detailed herein (e.g.,
formulation into therapeutic products, intermediates for use in production of therapeutic
compounds, isolatable or storable intermediates, and/or treating a disease or condition
responsive to therapeutic agents).

[0043]  Inthe compounds of this disclosure, any atom not specifically designated as a
particular isotope is meant to represent any stable isotope of that atom. Unless otherwise
stated, when a position is designated specifically as “H” or “hydrogen,” the position is
understood to have hydrogen at its natural abundance isotopic composition.

[0044]  Asused herein, the term “derivative” refers to a collection of molecules having a
chemical structure identical to a compound of this disclosure, except that one or more atoms
of the molecule may have been substituted with another atom. Additionally, unless otherwise
stated, structures depicted herein are also meant to include compounds that differ only in the
presence of one or more isotopically enriched atoms. For example, compounds having the
present structures except for the replacement of hydrogen by deuterium or tritium, or the
replacement of a carbon by a 1*C or C, are within the scope of this disclosure. Such
compounds are useful as, for example, analytical tools, probes in biological assays, or
compounds with improved therapeutic profiles.

[0045]  As used herein, “deuterated derivative(s)” refers to a compound having the same
chemical structure as a reference compound, with one or more hydrogen atoms replaced by a
deuterium atom. In some embodiments, the one or more hydrogens replaced by deuterium
are part of an alkyl group. In some embodiments, the one or more hydrogens replaced by
deuterium are part of a methyl group. In some embodiments, the one or more hydrogens

replaced by deuterium are part of an aryl group. In some embodiments, the one or more
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hydrogens replaced by deuterium are part of a phenyl group. In chemical structures,
deuterium may be represented as “D” or “?H.”

[0046] In compounds identified as a deuterated derivative, or containing a “D” or “?H”
substitution, the deuterium atom is present in amounts exceeding its natural abundance; for
example, the compound may have an isotopic enrichment factor for each designated
deuterium atom of at least 3500 (52.5% deuterium incorporation at each designated
deuterium atom). In some embodiments, if a substituent in a compound of the disclosure is
denoted as deuterium, such compound has an isotopic enrichment factor for each designated
deuterium atom of at least 4000 (60% deuterium incorporation), at least 4500 (67.5%
deuterium incorporation), at least 5000 (75% deuterium incorporation), at least 5500 (82.5%
deuterium incorporation), at least 6000 (90% deuterium incorporation), at least 6333.3 (95%
deuterium incorporation), at least 6466.7 (97% deuterium incorporation), at least 6600 (99%
deuterium incorporation), or at least 6633.3 (99.5% deuterium incorporation).

[0047]  Asused herein, the terms “about” and “approximately,” when used in connection
with amounts, volumes, reaction times, reaction temperatures, etc. mean an acceptable error
for a particular value as determined by one of ordinary skill in the art, which depends in part
on how the value is measured or determined. In some embodiments, the terms “about” and
“approximately” mean within 1, 2, 3, or 4 standard deviations. In some embodiments, the
terms “about” and “approximately” mean within 30%, 25%, 20%, 15%, 10%, 9%, 8%, 7%,
6%, 5%, 4%, 3%, 2%, 1%, 0.5%, 0.1%, or 0.05% of a given value or range. In some
embodiments, “about” and “approximately” mean within 20%, 15%, 10%, 9%, 8%, 7%, 6%,
5%, 4%, 3%, 2%, or 1% of a given value or range. In certain embodiments, “about” and
“approximately” mean within 15% of a given value or range. In some embodiments, “about”
and “approximately” mean within 10% of a given value. In some embodiments, “about” and
“approximately” mean within 5% of a given value.

[0048]  As used herein, the symbol “~” appearing immediately before a numerical value
has the same meaning as the terms “about” and “approximately.”

[0049]  The term “at least one” refers to one or more.

[0050] The term “at least one compound selected from,” as used herein, refers to the
selection of one or more of the compounds from a specified group. “Selected from” and

“chosen from” may be used interchangeably herein.
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[0051]  Asused herein, the term “ambient conditions” means room temperature, open air
condition and uncontrolled humidity condition. As used herein, the term “room temperature”
or “ambient temperature” means 15 °C to 30 °C.

[0052]  As used herein, the term “active pharmaceutical ingredient” or “therapeutic agent”
(“APT”) refers to a biologically active compound.

[0053] The terms “patient” and “subject” are used interchangeably and refer to an animal,
including a human.

[0054] The terms “effective dose” and “effective amount” are used interchangeably herein
and refer to that amount of a compound that produces the desired effect for which it is
administered (e.g., provision of more functional PC1 protein, improvement in ADPKD or a
symptom of ADPKD, lessening the severity of ADPKD or a symptom of ADPKD, or
slowing the progression of ADPKD or a symptom of ADPKD). The exact amount of an
effective dose will depend on the purpose of the treatment and will be ascertainable by one
skilled in the art using known techniques (see, e.g., Lloyd (1999) The Art, Science and
Technology of Pharmaceutical Compounding).

[0055]  As used herein, the terms "treatment," "treating," and the like generally mean
restoring expression and translation of functional PC1 and improving one or more symptoms
of ADPKD, delaying the onset of one or more symptoms of ADPKD, or lessening the
severity of ADPKD or one or more symptoms of ADPKD in a subject. Thus, “treatment,” as
used herein, includes, but is not limited to, slowing or halting decline in kidney function,
generation of cysts, cyst growth, cyst pain, and reducing the frequency, severity, or delaying
onset of adverse cerebro-/cardio-vascular events. In some embodiments, “treatment” means
slowing or halting the generation of cysts. Improvements in, or lessening the severity of, any
of the symptoms of ADPKD can be readily assessed according to standard methods and
techniques known in the art.

[0056]  As used herein, the term “in combination with,” when referring to two or more
compounds, agents, or additional active pharmaceutical ingredients, means the administration
of two or more compounds, agents, or active pharmaceutical ingredients to the patient prior
to, concurrent with, or subsequent to each other.

[0057]  The term “pharmaceutically acceptable,” as used herein, refers to a component that
is, within the scope of sound medical judgment, suitable for use in contact with the tissues of

humans and other mammals without undue toxicity, irritation, allergic response, and the like,

and i1s commensurate with a reasonable benefit/risk ratio.
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[0058]  Asused herein, the term “pharmaceutically acceptable salt” means any non-toxic
salt that, upon administration to a recipient, is capable of providing, either directly or
indirectly, a compound of this disclosure. Pharmaceutically acceptable salts of the
compounds of this disclosure include those derived from suitable inorganic and organic acids
and bases. A “pharmaceutically acceptable counterion” is an ionic portion of a salt that is not
toxic when released from the salt upon administration to a recipient. One of ordinary skill in
the art would recognize that, when an amount of “a compound or a pharmaceutically
acceptable salt thereof” is disclosed, the amount of the pharmaceutically acceptable salt form
of the compound is the amount equivalent to the concentration of the free base of the
compound.

[0059] A “free base” form of a compound does not contain an ionically bonded salt. Itis
noted that the disclosed amounts of the compounds or their pharmaceutically acceptable salts
thereof herein are based upon their free base form. For example, “10 mg of at least one
compound chosen from Compound I and pharmaceutically acceptable salts thereof” includes
10 mg of Compound I and a concentration of a pharmaceutically acceptable salt of
Compound I equivalent to 10 mg of Compound L.

[0060]  Suitable pharmaceutically acceptable salts are, for example, those disclosed in

S. M. Berge et al. J. Pharmaceutical Sciences, 1977, 66, 1-19. For example, Table 1 of that

article provides the following pharmaceutically acceptable salts:

Table 1 of Berge et al.:

Acetate lodide Benzathine
Benzenesulfonate Isethionate Chloroprocaine
Benzoate Lactate Choline
Bicarbonate Lactobionate Diethanolamine
Bitartrate Malate Ethylenediamine
Bromide Maleate Meglumine
Calcium edetate Mandelate Procaine
Camsylate Mesylate Aluminum
Carbonate Methylbromide Calcium
Chloride Methylnitrate Lithium

Citrate Methylsulfate Magnesium
Dihydrochloride Mucate Potassium
Edetate Napsylate Sodium
Edisylate Nitrate Zinc

Estolate Pamoate (Embonate) Triethiodide
Esylate Pantothenate

Fumarate Phosphate/diphosphate

Gluceptate Polygalacturonate
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Gluconate Salicylate
Glutamate Stearate
Glycollylarsanilate Subacetate
Hexylresorcinate Succinate
Hydrabamine Sulfate
Hydrobromide Tannate
Hydrochloride Tartrate
Hydroxynaphthoate Teociate

[0061] Non-limiting examples of pharmaceutically acceptable acid addition salts include:
salts formed with inorganic acids, such as hydrochloric acid, hydrobromic acid, phosphoric
acid, sulfuric acid, or perchloric acid; salts formed with organic acids, such as acetic acid,
oxalic acid, maleic acid, tartaric acid, citric acid, succinic acid, or malonic acid; and salts
formed by using other methods used in the art, such as ion exchange. Non-limiting examples
of pharmaceutically acceptable salts include adipate, alginate, ascorbate, aspartate,
benzenesulfonate, benzoate, bisulfate, borate, butyrate, camphorate, camphorsulfonate,
citrate, cyclopentanepropionate, digluconate, dodecylsulfate, ethanesulfonate, formate,
fumarate, glucoheptonate, glycerophosphate, gluconate, hemisulfate, heptanoate, hexanoate,
hydroiodide, 2-hydroxy-ethanesulfonate, lactobionate, lactate, laurate, lauryl sulfate, malate,
maleate, malonate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oleate,
oxalate, palmitate, pamoate, pectinate, persulfate, 3-phenylpropionate, phosphate, picrate,
pivalate, propionate, stearate, succinate, sulfate, tartrate, thiocyanate, p-toluenesulfonate,
undecanoate, and valerate salts. Pharmaceutically acceptable salts derived from appropriate
bases include alkali metal, alkaline earth metal, ammonium, and N"(C1.4alkyl)s salts. This
disclosure also envisions the quaternization of any basic nitrogen-containing groups of the
compounds disclosed herein. Suitable non-limiting examples of alkali and alkaline earth
metal salts include sodium, lithium, potassium, calcium, and magnesium. Further non-
limiting examples of pharmaceutically acceptable salts include ammonium, quaternary
ammonium, and amine cations formed using counterions such as halide, hydroxide,
carboxylate, sulfate, phosphate, nitrate, lower alkyl sulfonate and aryl sulfonate. Other
suitable, non-limiting examples of pharmaceutically acceptable salts include besylate and
glucosamine salts.

[0062] The term “prodrug,” as used herein, represents a compound that is transformed in
vivo into a compound according to any one of the formulae listed herein. Such a
transformation can be affected, for example, by hydrolysis in blood or enzymatic

transformation of the prodrug form to the parent form in blood or tissue. Prodrugs of the
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compounds of the invention may be, for example, amides. Amides that may be utilized as
prodrugs in the present invention are phenyl amides, aliphatic (C1-Cz4) amides,
acyloxymethyl amides, ureas, carbamates, and amino acid amides. For example, a compound
of the invention that contains an NH group may be acylated at this position in its prodrug
form. Other prodrug forms include esters, such as, for example phenyl esters, aliphatic (Ci-
Ca4) esters, acyloxymethyl esters, carbonates, carbamates, and amino acid esters. A thorough
discussion of prodrugs is provided in T. Higuchi and V. Stella, Pro-drugs as Novel Delivery
Systems, Vol. 14 of the A.C.S. Symposium Series, Edward B. Roche, ed., Bioreversible
Carriers in Drug Design, American Pharmaceutical Association and Pergamon Press, 1987,
and Judkins et al., Synthetic Communications 26(23):4351-4367, 1996, each of which is
incorporated in its entirety herein by reference. In some embodiments, the present invention

features a prodrug of any one of the formulae or compounds listed herein.

Compounds
[0063] In some embodiments, compounds of the invention are selected from compounds

of Formula I:

R9
6
I T
(R\1)1-3 NN R
> N—tr2
—/ R?
(Formula I)

as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein the
variables are as defined above for Formula 1.

[0064] The compounds of Formula I include compounds of Formula Ia:

(Formula Ia)
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as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein the
variables are as defined above for Formula Ia.

[0065] The compounds of Formula I also include compounds of Formula Ib:

(Formula Ib)

as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein the
variables are as defined above for Formula Ib.

[0066] In some embodiments of Formulae I, Ia, and Ib, each R! is independently selected
from hydrogen, methyl, methoxy, fluoro, chloro, and cyano. In some embodiments, R! is
fluoro. In some embodiments, there are two R! and each is fluoro. In some embodiments,
there are three R! and each is fluoro. In some embodiments, R! is chloro. In some
embodiments, there are two R! and each is chloro. In some embodiments, there are two R!
and one R is fluoro and one R! is chloro. In some embodiments, there are two R! and one
R! is fluoro and one R! is methyl. In some embodiments, there are two R! and one R! is
fluoro and one R! is cyano.

[0067] Insome embodiments of Formulae I, Ia, and Ib, at least one R is ortho to
attachment point of the benzyl methylene. In some embodiments, there is only one R and it
is ortho to the attachment point of the benzyl methylene. In some embodiments, there are
two R! and each is ortho to the attachment point of the benzyl methylene.

[0068] In some embodiments of Formulae I, Ia, and Ib, there is one R! ortho to the
attachment point of the benzyl methylene selected from fluoro, chloro, cyano, and methyl. In
some embodiments, the one R is fluoro. In some embodiments, the one R! is chloro. In
some embodiments, the one R! is cyano. In some embodiments, the one R! is methyl.
[0069] In some embodiments of Formulae I, Ia, and Ib, there are two R! and both are

ortho to the attachment point of the benzyl methylene and each R! is independently selected
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from fluoro, chloro, cyano, and methyl. In some embodiments, each R is fluoro. In some
embodiments, each R! is selected from fluoro and chloro. In some embodiments, each R! is
selected from fluoro and cyano. In some embodiments, each R! is selected from fluoro and
methyl. In some embodiments, each R! is chloro.

[0070] In some embodiments of Formulae I, Ia, and Ib, at least one R! is mefa to
attachment point of the benzyl methylene. In some embodiments, there is one R! and it is
meta to attachment point of the benzyl methylene. In some embodiments, the one R is
fluoro.

[0071] In some embodiments of Formulae I, Ta, and Ib, there is one R! and it is para to
attachment point of the benzyl methylene. In some embodiments, the one R! is fluoro.
[0072] In some embodiments of Formulae I, Ia, and Ib, there are three R! and two R! are
ortho to attachment point of the benzyl methylene and one R! is meta to attachment point of
the benzyl methylene. In some embodiments, all three R! are fluoro.

[0073]  In some embodiments of Formulae I, Ia, and Ib, there are three R! and two R! are
ortho to attachment point of the benzyl methylene and one R is para to attachment point of
the benzyl methylene. In some embodiments, all three R! are fluoro.

[0074]  In some embodiments of Formulae I, Ia, and Ib, each R? is independently selected
from hydrogen and methyl. In some embodiments, each R? is hydrogen. In some
embodiments, each R? is methyl. In some embodiments, one R? is hydrogen and one R? is
methyl.

[0075] In some embodiments of Formulae I, Ta, and Ib, R3 is selected from C1-Cs alkyl.
In some embodiments, R? is methyl. In some embodiments, R? is cyano.

[0076] In some embodiments of Formulae I, Ia, and Ib, R? is hydrogen.

[0077]  In some embodiments of Formulae I, Ta, and Ib, R* and RS are independently
selected from hydrogen and methyl. In some embodiments, R* is methyl. In some
embodiments, R® is methyl. In some embodiments, R* is methyl and R5 is hydrogen. In
some embodiments, R* is hydrogen and RS is methyl. In some embodiments, R* and RS are
both hydrogen. In some embodiments of Formulae I, Ia, and Ib, R® is selected from
hydrogen, C1-Cs alkyl, halogen, and cyano. In some embodiments, R® is selected from
methyl, ethyl, fluoro, chloro, bromo, and cyano. In some embodiments, R® is methyl. In
some embodiments, R® is fluoro. In some embodiments, R®is chloro. In some embodiments,

R¢is bromo. In some embodiments, R® is cyano.
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[0078]  In some embodiments of Formulae I, Ia, and Ib, R is selected from hydrogen and
methyl. In some embodiments, R is hydrogen. In some embodiments, R” is methyl.

[0079] In some embodiments of Formulae I, Ta, and Ib, RS and R” are independently
selected from hydrogen and Ci1-Cs alkyl. In some embodiments, RS and R” are independently
selected from hydrogen and methyl. In some embodiments, RS and R are both hydrogen. In
some embodiments, R5 is hydrogen and R” is methyl. In some embodiments, RS is methyl
and R’ is hydrogen. In some embodiments, RS and R” are both methyl.

[0080] In some embodiments of Formulae I, Ia, and Ib, R® is methyl and R” is hydrogen.
In some embodiments, R® is fluoro and R is hydrogen. In some embodiments, R® is fluoro
and R is methyl. In some embodiments, R® is chloro and R” is hydrogen. In some
embodiments, R® is chloro and R7 is methyl. In some embodiments, R® is bromo and R is
hydrogen. In some embodiments, R is cyano and R” is hydrogen.

[0081] In some embodiments of Formulae I, Ia, and Ib, RS is hydrogen, R® is halogen, and
R’ is hydrogen. In some embodiments, R® is hydrogen, R® is fluoro, and R is hydrogen. In
some embodiments, R® is hydrogen, R® is chloro, and R is hydrogen. In some embodiments,
R3 is hydrogen, R is bromo, and R is hydrogen.

[0082] In some embodiments of Formulae I, Ia, and Ib, RS is hydrogen, R is C1-C3 alkyl,
and R is hydrogen. In some embodiments, R® is hydrogen, R® is methyl, and R is
hydrogen.

[0083] In some embodiments of Formulae I, Ta, and Ib, RS is hydrogen, R® is cyano, and
R’ is hydrogen.

[0084] In some embodiments of Formulae I, Ia, and Ib, RS is hydrogen, R® is halogen, and
R’ is methyl. In some embodiments, RS is hydrogen, R is fluoro, and R is methyl. In some
embodiments, R® is hydrogen of Formulae I, Ta, and Ib, R® is chloro, and R” is methyl.
[0085] In some embodiments of Formulae I, Ia, and Ib, RS is methyl, R® is halogen, and
R’ is hydrogen. In some embodiments, R® is methyl, R® is chloro, and R’ is hydrogen.
[0086] In some embodiments of Formulae I, Ia, and Ib, RS is methyl, R® is halogen, and
R’ is methyl. In some embodiments, R® is methyl, R® is chloro, and R7 is methyl.

[0087] In some embodiments of Formulae I, Ia, and Ib, R? is selected from hydrogen, Ci-
Cs alkyl, halogen, and cyano. In some embodiments, R® is hydrogen.

[0088] In some embodiments of Formulae I, Ia, and Ib, R* and RS are both hydrogen. In

some embodiments, R3, R* and RS are each hydrogen. In some embodiments, R% R3, R4,
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and RS are each hydrogen. In some embodiments, R%, R3, R* RS and R are each hydrogen.
In some embodiments, R% R3, R* RS, R7, and R® are each hydrogen.
[0089] In some embodiments, the compound of Formula I or Ia is a compound of Formula

1I:

6
8
N N H’R
R \N > R7
R1
(Formula II),

as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein
each R! is independently selected from hydrogen, Ci-Cs alkyl, C1-Cs alkoxy, halogen, and
cyano;

RS is selected from C1-Cs alkyl, halogen, and cyano;

R’ is selected from hydrogen, C1-Cs alkyl, and halogen; and

R8is selected from:

o hydrogen,
o Ci-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl,
" 0XO,
"  amino,
" cyano,
* halogen,

»  (Ci1-C; alkoxy (substituted with 0-1 oxo group),

»  (C3-Cs cycloalkyl (substituted with 0-2 groups independently selected
from hydroxyl, halogen, Ci-Cs alkyl),

* 3-to 6-membered heterocyclyl (substituted with 0-3 groups
independently selected from halogen, hydroxyl, oxo, and C1-C3 alkyl
(substituted with 0-1 hydroxyl group)), and

*  5-to 6-membered heteroaryl (substituted with 0-3 groups
independently selected from oxo, C1-Cs alkyl, and C3-Cs cycloalkyl);

o (C3-C7 cycloalkyl substituted with 0-3 groups independently selected from:

*  hydroxyl,

* halogen,

»  (Ci1-C; alkyl (substituted with 0-3 groups independently selected from
hydroxyl and halogen), and

*  Ci-Cs alkoxy; and

o 5-to9-membered heterocyclyl substituted with 0-2 groups independently
selected from:

" 0XO

>
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* hydroxyl, and
»  (C1-Cs alkyl (substituted with 0-1 hydroxyl group).

[0090] In some embodiments, the compound of Formula I or Ia is a compound of Formula

IIa:

6
7 N N’RB
R1 N\N | P> R7 H
(Formula Ila),

as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein

R! is selected from hydrogen, C1-Cj3 alkyl, C1-Cs alkoxy, halogen, and cyano; and all other
variables are as defined above for Formula II.

[0091] In some embodiments of Formulae IT and Ila, each R! is independently selected
from hydrogen, fluoro, chloro, cyano, and methyl. In some embodiments of Formulae II and
Ila, R® is selected from methyl, fluoro, chloro, bromo, and cyano. In some embodiments of
Formulae IT and ITa, R’ is selected from hydrogen and methyl. In some embodiments of
Formulae II and IIa, each R! is independently selected from hydrogen, fluoro, chloro, cyano,
and methyl; R®is selected from methyl, fluoro, chloro, and cyano; and R’ is selected from
hydrogen and methyl. In some embodiments of Formulae I, Ia, Ib, II, and Ila, R®is selected
from hydrogen, C1-Cs alkyl substituted with 0-5 groups, C3-C7 cycloalkyl substituted with 0-
3 groups, and 5- to 9-membered heterocyclyl substituted with 0-2 groups.

[0092] In some embodiments of Formulae I, Ia, Ib, II, and IIa, R® is selected from:

0] 0
v ” OH OH
It,
hydrogen, Q/OH i/OH, }J\/OH, :%_KO—OH’ :"1"’<><OH, i/OH’
}L‘JY\NH i
'%ZJ/\/OH 2 OH %{\/OH “e:l/\)\ N‘N

"% 5 = % ;
v %E% </ m MNH @o

>
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[0093] In some embodiments of Formulae I, Ia, Ib, II, and IIa, R® is selected from:

Y S
N NH
Lo Lo T Lo
methy, O . O OH., OH, O | W,A&OH,
= N % . {
:LLL N o , K )
L 0T M e Mo A,
F; @) , H R H , N -

’\/:‘a

o OH OH ) 'y °
e ’*o’
N‘é@o, :HH(/\OH’ :’{E/\OH, * syn or anti_ o o

,and
[0094] In some embodiments of Formulae I, Ia, Ib, II, and Ila, R®is selected from Ci1-Cs
alkyl substituted with 0-5 groups.

[0095] In some embodiments of Formulae I, Ia, Ib, II, and 1Ia, R® is selected from:

OH
deon O o seon 0L Eu

OH

}{\}\/OH N OH }{\/\OH % [(l; ‘?ILL/\OH K/\/\OH

'li/\(\OH HO F éz/i OH
HO NN OH | ,?g\/\ j’{\)\F,‘}‘l F,BA/\/OH

OH

OH _OH OH
;&Lx L avvﬁ ,};@

HO _OH
}ix)\ /\)Q ’

SNA EZJ\/'\/ Y
HO
b 2 H _ H
;’é/OH ) \‘i’ru \}Rﬁ Lﬁ NN
’J%/\OH /((\OH [2 diastereomers] }S\(\OH ‘a‘_(( NH;
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NS

[0096] In some embodiments of Formulae I, Ia, Ib, II, and ITa, R3 is selected from:

Lo Lo L jt%ji

L. ?@OH DOm0 mon i Y
aL/'W 2 /Z(OH va Z(

[0097] In some embodiments of Formulae I, Ia, Ib, 11, and IIa, R®1is selected from:

0 0
% * }JY\NH ‘1??- LL‘L '771//,,_

g o TN E}zo
iﬁ“’\gﬁo“, OVJ*O, w oA, NH
e L N O

R H 0
NH o\/&O’ O\/go’ HO . HO' ’ /\iNf

_OH
‘sf NH }%J\/\ X NH % NN w&/g\/\NH
/\O(\ (_) A"i(\ /Ij 'z{\/N\) O\/go)and
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[0098] In some embodiments of Formulae I, Ia, Ib, II, and ITa, R® is selected from:

//Y\N}LL ~N sl
Nl

-
/J\Cti :QL O NH 2 /N\N’ 2 /N>" N~
/I\/ NN, SN IO O
e /N ;77. I -
i{\( ? \rj i{\( N E‘J\( /}~
HN‘N N-NH , and .

[0099] In some embodiments of Formulae I, Ia, Ib, II, and Ila, R®is selected from C3-C7

cycloalkyl substituted with 0-3 groups.

[00100] In some embodiments of Formulae I, Ia, Ib, II, and Ila, R3 is selected from:

OH

HO HO,
m—OH’ CI;Z’;<>—-OH7 ﬁb [anti] \\\‘b ED go<> }{D/\

OH OH OH oH
OH l?‘%&@m [syn/anti mixture] §<> %@—OH [syn]
OH .SOZ/OH "
@—OH [anti] S<>< Q"'OH [rac] }{D’ e 5
2 OHOH OHOH
\<>..o Eﬁty/n] ,ELa:n] »@Lé fsym) e EF fanti]
OH OH

Naal 'S S e AN %

[00101] In some embodiments of Formulae I, Ia, Ib, II, and Ila, R8 is selected from 5- to 9-
membered heterocyclyl substituted with 0-2 groups.

[00102] In some embodiments of Formulae I, Ia, Ib, II, and Ila, R®is selected from:
OH OH OH ;JH OH ;)H
OH
* (0] [ ] % O[ ti] g<:/\ @] EO O ICO
. syn * anti O o. .
E X X B o AR St
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o OH OH H
o (0] ‘_,JJ\OH o (|)H 0
[syn] 0 [syn] \ vy O
KX % Ky y & & &
OH OH H
O , o} , b , &y O,and * .

[00103] In some embodiments, the compound of Formula I or Ia is a compound of Formula

IIb:
RS
8
1N/ | N o M’R
R \N /

R‘I
(Formula IIb),
as well as tautomers or atropisomers of those compounds, deuterated derivatives of the
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of those compounds, tautomers, atropisomers, and deuterated derivatives, wherein:
- each R!is independently selected from hydrogen and halogen;
- R®is selected from halogen; and

- R¥is selected from:
o Ci-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl, and
»  (3-Cs cycloalkyl;
o (C3-Cs cycloalkyl, substituted with 0-2 groups selected from hydroxyl and
halogen; and
o 5-to 6-membered heterocyclyl unsubstituted or substituted with C1-Cs alkyl,
wherein the C1-Cs alkyl is substituted with 0-2 substituents selected from
hydroxyl and halogen.
[00104] In some embodiments of Formula IIb, each R! is independently selected from
hydrogen and fluoro. In some embodiments of Formula IIb, each R! is hydrogen. In some
embodiments of Formula IIb, one R! is hydrogen and one R! is fluoro. In some embodiments
of Formula IIb, each R! is fluoro.
[00105] In some embodiments of Formula IIb, R® is selected from fluoro and chloro. In
some embodiments of Formula IIb, R is fluoro. In some embodiments of Formula IIb, R is

chloro.
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[00106] In some embodiments of Formula IIb, R¥ is selected from C1-Cs alkyl substituted
with 1-3 groups independently selected from hydroxyl and C3-Cs cycloalkyl. In some
embodiments of Formula ITb, R® is selected from C1-Cs alkyl substituted with 1-3 groups
independently selected from hydroxyl and C3-Cs cycloalkyl. In some embodiments of
Formula IIb, R? is selected from Ci1-Cs alkyl substituted with 1-3 groups independently
selected from hydroxyl and Cs cycloalkyl. In some embodiments of Formula IIb, R¥ is
selected from Ci-Cs alkyl substituted with 1-3 groups independently selected from hydroxyl
and Cs cycloalkyl. In some embodiments of Formula IIb, R® is selected from C1-Cs alkyl
substituted with 1-3 groups independently selected from hydroxyl and Cs cycloalkyl.
[00107] In some embodiments of Formula IIb, each R is independently selected from
hydrogen and fluoro and R is selected from fluoro and chloro. In some embodiments of
Formula IIb, each R! is independently selected from hydrogen and fluoro and R® is fluoro. In
some embodiments of Formula IIb, each R! is independently selected from hydrogen and
fluoro and R® is chloro.

[00108] In some embodiments of Formula IIb, each R! is fluoro and R is selected from
fluoro and chloro. In some embodiments of Formula IIb, each R! is fluoro and R® is fluoro.
In some embodiments of Formula IIb, each R! is fluoro and R® is chloro.

[00109] In some embodiments of Formula IIb, R® is selected from fluoro and chloro and R®
is selected from Ci1-Cs alkyl substituted with 1-3 groups independently selected from
hydroxyl and C3-Cs cycloalkyl. In some embodiments of Formula IIb, R® is fluoro and R® is
selected from Ci-Cs alkyl substituted with 1-3 groups independently selected from hydroxyl
and C3-Cs cycloalkyl. In some embodiments of Formula IIb, R® is chloro and R® is selected
from Ci-Cs alkyl substituted with 1-3 groups independently selected from hydroxyl and Cs-
Cs cycloalkyl.

[00110] In some embodiments of Formula IIb, each R! is independently selected from
hydrogen and fluoro, R® is selected from fluoro and chloro, and R? is selected from Ci-Cs
alkyl substituted with 1-3 groups independently selected from hydroxyl and C3-Cs cycloalkyl.
In some embodiments of Formula IIb, each R! is fluoro, R® is fluoro, and R3 is selected from
C1-Cs alkyl substituted with 1-3 groups independently selected from hydroxyl and C3-Cs
cycloalkyl. In some embodiments of Formula IIb, each R is fluoro, R® is chloro, and R3 is
selected from Ci-Cs alkyl substituted with 1-3 groups independently selected from hydroxyl
and C3-Cs cycloalkyl.
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In some embodiments of Formula IIb, R® is selected from:

[00111]
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[00112] Compounds P1 — P20 did not demonstrate detectable activity in the assay
described herein, therefore, in some embodiments, the compound of Formulae 1, 1a, Ib, II, or

ITa is not:

P1 P2 P3

Ch_

oSN ob o 1 Y
P _OH .
N/\/N NN N 1

e

P19 P20
ci i~
i : I Z LOH i m Z OH
F N//ﬁ‘ H F N /N N
N

el &

or a tautomer or atropisomer of the compound, deuterated derivative of the compound,
tautomer, or atropisomer, or a pharmaceutically acceptable salt or prodrug of the compound,

tautomer, atropisomer, or deuterated derivative.
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In one embodiment, the compounds of the invention are selected from Compounds

1 to 233 (Table 1), or tautomers or atropisomers thereof, or deuterated derivatives of the

tautomers or atropisomers, or pharmaceutically acceptable salts or prodrugs of any of the

foregoing.

Table 1: Compounds 1 to 233

1 2 3
o} o (o]
cl . .
oc‘m% i | i %/ OCI | P 9/
= OH A OH Pz OH
N N N N
NG | N H N‘/ N N\/ | N
NNF N~ \F N~NF
Q Peak 1 Q// Peak 2 Q// Peak 3
(¢] Cl cl
4 6
? cl OH
o) SN
Y T o O
N OH 7 | N N v N ZSN
g N N N, H Nl H
N\ | H N F ‘N =
N P
QJ Peak 4 Q// Qj
cl cl
] 9
F. H
m T Y L JCLC
/<>‘OH ; N = N OH N
N H H

10
oFl\N
//ﬁ /N/'\,OH
N I/ H
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11
(o] F =N
ﬁj@NJ\,OH
N P H
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Aﬁ) LOH

ﬂq

mﬁ?

Cl
16 18
o N Ei m o° N ﬁ
; N = N OH N/\/OH ; N P N -
N H Nl H
\N P N /
:CI :0| Cl
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[00114]

In some embodiments, the compounds of the invention are selected from

Compounds 248 to 327 (Table 2), or tautomers or atropisomers thereof, or deuterated

derivatives of the tautomers or atropisomers, or pharmaceutically acceptable salts or prodrugs

of any of the foregoing.

Table 2: Compounds 248 to 327
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[00115]

It will also be appreciated that compounds of Formulae I, Ia, Ib, II, Ila, and IIb,

including Compounds 1-233 and Compounds 248-327, can exist in free form for treatment

or, where appropriate, as pharmaceutically acceptable derivatives or prodrugs thereof. A

pharmaceutically acceptable derivative or a prodrug includes, but is not limited to,

pharmaceutically acceptable salts, esters, salts of such esters, or any other adduct or

derivative which upon administration to a patient in need thereof is capable of providing,

directly or indirectly, a compound as otherwise described herein, or a metabolite or residue

thereof. Examples of prodrugs and their uses are well known in the art (see, e.g., S. M. Berge

et al. J. Pharmaceutical Sciences, 1977, 66, 1-19).
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Pharmaceutical Compositions

[00116] In some embodiments, the disclosure provides pharmaceutical compositions
comprising at least one compound selected from compounds of Formulae I, Ia, Ib, II, I1a, and
IIb, tautomers and atropisomers of those compounds, deuterated derivatives of those
compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs
of any of the foregoing. In some embodiments, the pharmaceutical compositions may
comprise a compound selected from Compounds 1-233 and Compounds 248-327, tautomers
and atropisomers of those compounds, deuterated derivatives of those compounds, tautomers,
and atropisomers, and pharmaceutically acceptable salts and prodrugs of any of the
foregoing.

[00117] It will also be appreciated that a pharmaceutical composition of this disclosure can
be employed in combination therapies; that is, the pharmaceutical compositions described
herein further include at least one other active agent. Alternatively, a pharmaceutical
composition comprising at least one compound of Formulae I, Ia, Ib, II, I1a, and IIb,
including Compounds 1-233 and Compounds 248-327, tautomers and atropisomers of those
compounds, deuterated derivatives of those compounds, tautomers, and atropisomers, and
pharmaceutically acceptable salts and prodrugs of any of the foregoing can be administered
as a separate composition concurrently with, prior to, or subsequent to, a composition
comprising at least one additional active agent.

[00118] In some embodiments, the compound of Formulae I, Ia, Ib, II, Ila, and IIb,
including Compounds 1-233 and Compounds 248-327, tautomers and atropisomers of those
compounds, deuterated derivatives of those compounds, tautomers, and atropisomers, and
pharmaceutically acceptable salts and prodrugs of any of the foregoing, and the additional
active agent are prepared for administration in the same pharmaceutical composition. In some
embodiments, the compound and the additional active agent are prepared for administration
in separate pharmaceutical compositions. In some embodiments, the compound and the
additional active agent are prepared for simultaneous administration. In some embodiments,
the compound of Formulae 1, Ia, Ib, II, I1a, and IIb, including Compounds 1-233 and
Compounds 248-327, tautomers and atropisomers of those compounds, deuterated derivatives
of those compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and
prodrugs of any of the foregoing and the additional active agent are prepared for sequential

administration.
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[00119] In some embodiments, more than one compound of Formulae I, Ia, Ib, I, ITa, and
IIb, including Compounds 1-233 and Compounds 248-327, tautomers and atropisomers of
those compounds, deuterated derivatives of those compounds, tautomers, and atropisomers,
and pharmaceutically acceptable salts and prodrugs of any of the foregoing, is provided for
use in a method of treating ADPKD. In some embodiments, the more than one compound of
Formulae I, Ia, Ib, II, ITa, and IIb, including Compounds 1-233 and Compounds 248-327,
tautomers and atropisomers of those compounds, deuterated derivatives of those compounds,
tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs of any of
the foregoing is prepared for administration in the same pharmaceutical composition. In
some embodiments, the more than one compound of Formulae I, Ta, Ib, II, IIa, and IIb,
including Compounds 1-233 and Compounds 248-327, tautomers and atropisomers of those
compounds, deuterated derivatives of those compounds, tautomers, and atropisomers, and
pharmaceutically acceptable salts and prodrugs of any of the foregoing is prepared for
administration in separate pharmaceutical compositions.

[00120] In some embodiments, the additional active agent is a drug that acts to slow the
rate of kidney cyst growth and/or kidney function decline. In some embodiments, the
additional active agent is a drug that acts to control high blood pressure or other adverse
cardiovascular events. In some embodiments, the additional active agent is an angiotensin-
converting enzyme (ACE) inhibitor or an angiotensin-2 receptor blocker (ARB). In some
embodiments, the additional active agent is a drug that helps slow the rate of kidney cyst
growth. In some embodiments, the additional active agent is a vasopressin (Vz2) receptor
blocking agent such as tolvaptan. In some embodiments, the additional active agent is a drug
that treats or controls pain associated with polycystic kidney disease. In some embodiments,
the additional active agent is acetaminophen. In some embodiments, the additional active
agent is a drug that treats bladder and kidney infections. In some embodiments, the
additional active agent is an antibiotic.

[00121] As described above, pharmaceutical compositions disclosed herein may optionally
further comprise at least one pharmaceutically acceptable carrier. The at least one
pharmaceutically acceptable carrier may be chosen from adjuvants and vehicles. The at least
one pharmaceutically acceptable carrier, as used herein, includes any and all solvents,
diluents, other liquid vehicles, dispersion aids, suspension aids, surface active agents, isotonic
agents, thickening agents, emulsifying agents, preservatives, solid binders, and lubricants, as

suited to the particular dosage form desired. Remington: 7he Science and Practice of
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Pharmacy, 21st edition, 2005, ed. D.B. Troy, Lippincott Williams & Wilkins, Philadelphia,
and Encyclopedia of Pharmaceutical Technology, eds. J. Swarbrick and J. C. Boylan, 1988-
1999, Marcel Dekker, New York discloses various carriers used in formulating
pharmaceutical compositions and known techniques for the preparation thereof. Except
insofar as any conventional carrier is incompatible with the compounds of this disclosure,
such as by producing any undesirable biological effect or otherwise interacting in a
deleterious manner with any other component(s) of the pharmaceutical composition, its use is
contemplated to be within the scope of this disclosure. Non-limiting examples of suitable
pharmaceutically acceptable carriers 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, and potassium sorbate), partial
glyceride mixtures of saturated vegetable fatty acids, water, salts, and electrolytes (such as
protamine sulfate, disodium hydrogen phosphate, potassium hydrogen phosphate, sodium
chloride, and zinc salts), colloidal silica, magnesium trisilicate, polyvinyl pyrrolidone,
polyacrylates, waxes, polyethylene-polyoxypropylene-block polymers, wool fat, sugars (such
as lactose, glucose and sucrose), starches (such as corn starch and potato starch), cellulose
and its derivatives (such as sodium carboxymethyl cellulose, ethyl cellulose and cellulose
acetate), powdered tragacanth, malt, gelatin, talc, excipients (such as cocoa butter and
suppository waxes), oils (such as peanut oil, cottonseed oil, safflower oil, sesame oil, olive
oil, corn oil and soybean oil), glycols (such as propylene glycol and polyethylene glycol),
esters (such as ethyl oleate and ethyl laurate), agar, buffering agents (such as magnesium
hydroxide and aluminum hydroxide), alginic acid, pyrogen-free water, isotonic saline,
Ringer's solution, ethyl alcohol, phosphate buffer solutions, non-toxic compatible lubricants
(such as sodium lauryl sulfate and magnesium stearate), coloring agents, releasing agents,
coating agents, sweetening agents, flavoring agents, perfuming agents, preservatives, and
antioxidants).

[00122] In some embodiments, the compositions of the invention comprise a compound of
Formulae 1, Ia, Ib, II, IIa, and IIb, including Compounds 1-233 and Compounds 248-327,
tautomers and atropisomers of those compounds, deuterated derivatives of those compounds,
tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs of any of
the foregoing. The compositions may further comprise at least one additional pharmaceutical

ingredient and/or at least one carrier.
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Methods of Treatment

[00123] In some embodiments, the disclosure provides methods of treating ADPKD
comprising administering to a subject in need thereof at least one compounds selected from
compounds of Formulae I, Ia, Ib, II, Ila, and IIb, including Compounds 1-233 and
Compounds 248-327, tautomers and atropisomers of those compounds, deuterated derivatives
of those compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and
prodrugs of any of the foregoing. In some embodiments, the subject in need thereof carries a
mutation in the PKD1 gene which encodes polycystin-1 (PC1). In some embodiments, the
mutation in the PKD/ gene of the subject in need is a non-truncating mutation. In some
embodiments, the mutation in the PKD/ gene of the subject in need results in a misfolded,
non-functional PC1 protein.

[00124] In other embodiments, the disclosure provides methods of increasing polycystin-1
levels in a subject that carries a mutation in the PKD/ gene which encodes polycystin-1
(PC1). In some embodiments, the mutation in the PKD/ gene of the subject is a non-
truncating mutation. In some embodiments, the mutation in the PKD/ gene of the subject
results in a misfolded, non-functional PC1 protein. In some embodiments, the mutation in
the PKD1 gene of the subject is a truncating mutation that results in a PC1 protein that
benefits from correction with a PC1 corrector disclosed herein.

[00125] As discussed above, the disclosure also provides pharmaceutical compositions for
use in treating ADPKD, wherein the pharmaceutical compositions comprise at least one
compound selected from compounds of Formulae I, Ia, Ib, II, IIa, IIb, Compounds 1-233,
Compounds 248-327, tautomers and atropisomers of those compounds, deuterated derivatives
of those compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and
prodrugs of any of the foregoing.

[00126] In some embodiments of the method of treating ADPKD or method of increasing
PC1 protein levels in a subject, the at least one compound selected from compounds of
Formulae 1, Ia, Ib, II, ITa, ITb, Compounds 1-233, Compounds 248-327, tautomers and
atropisomers of those compounds, deuterated derivatives of those compounds, tautomers, and
atropisomers, and pharmaceutically acceptable salts and prodrugs of any of the foregoing, or
the pharmaceutical composition comprising the at least one compound, is administered once
a day. In some embodiments of the method of treating ADPKD or the method of increasing
PC1 protein levels in a subject, the at least one compound of Formula I or Formula II,

including Compounds 1-233, tautomers and atropisomers of those compounds, deuterated
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derivatives of those compounds, tautomers, and atropisomers, and pharmaceutically
acceptable salts and prodrugs of any of the foregoing, or the pharmaceutical composition
comprising the at least one compound, is administered twice a day. In some embodiments of
the method of treating ADPKD or the method of increasing PC1 protein levels in a subject,
the at least one compound selected from compounds of Formulae I, Ia, Ib, 11, Ila, IIb,
Compounds 1-233, Compounds 248-327, tautomers and atropisomers of those compounds,
deuterated derivatives of those compounds, tautomers, and atropisomers, and
pharmaceutically acceptable salts and prodrugs of any of the foregoing, or the pharmaceutical
composition comprising the at least one compound, is administered multiple times in a day.
[00127] In some embodiments, the methods of the invention include administration of an
additional active agent with a compound selected from compounds of Formulae I, Ia, Ib, II,
ITa, IIb, Compounds 1-233, Compounds 248-327, tautomers and atropisomers of those
compounds, deuterated derivatives of those compounds, tautomers, and atropisomers, and
pharmaceutically acceptable salts and prodrugs of any of the foregoing to treat ADPKD. The
method may comprise co-administrating the additional active agent and a compound selected
from compounds of Formulae I, Ia, Ib, II, IIa, IIb, Compounds 1-233, Compounds 248-327,
tautomers and atropisomers of those compounds, deuterated derivatives of those compounds,
tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs of any of
the foregoing, in a single pharmaceutical composition or in separate pharmaceutical
compositions. In some embodiments, the compound and the additional active agent are co-
administered simultaneously. In some embodiments, the compound and the additional active
agent are co-administered sequentially.

[00128] In some embodiments, the methods of treating ADPKD include administration of
at least one compound selected from compounds of Formulae I, Ia, Ib, II, IIa, IIb,
Compounds 1-233, Compounds 248-327, tautomers and atropisomers of those compounds,
deuterated derivatives of those compounds, tautomers, and atropisomers, and
pharmaceutically acceptable salts and prodrugs of any of the foregoing, with an additional
active agent that acts to slow the rate of kidney cyst growth and/or kidney function decline.
In some embodiments, the additional active agent is a vasopressin (V2) receptor blocking
agent such as tolvaptan. In some embodiments, the methods of treating ADPKD include
administration of at least one compound selected from compounds of Formulae I, Ia, Ib, II,
ITa, IIb, Compounds 1-233, Compounds 248-327, tautomers and atropisomers of those

compounds, deuterated derivatives of those compounds, tautomers, and atropisomers, and
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pharmaceutically acceptable salts and prodrugs of any of the foregoing, with an additional
active agent that acts to control high blood pressure or other adverse cardiovascular events,
such as an angiotensin-converting enzyme (ACE) inhibitor or an angiotensin-2 receptor
blocker (ARB).

[00129] In some embodiments, the methods of treating ADPKD include administration of
at least one compound selected from compounds of Formulae I, 1a, Ib, II, ITa, IIb,
Compounds 1-233, Compounds 248-327, tautomers and atropisomers of those compounds,
deuterated derivatives of those compounds, tautomers, and atropisomers, and
pharmaceutically acceptable salts and prodrugs of any of the foregoing, with an additional
active agent that treats or controls pain associated with polycystic kidney disease. In some
embodiments, the methods of treating ADPKD include administration of at least one
compound selected from compounds of Formulae I, Ia, Ib, II, I1a, IIb, Compounds 1-233,
Compounds 248-327, tautomers and atropisomers of those compounds, deuterated derivatives
of those compounds, tautomers, and atropisomers, and pharmaceutically acceptable salts and
prodrugs of any of the foregoing, with an additional active agent that treats bladder and
kidney infections. In some embodiments, the additional active agent is an antibiotic.
[00130] In some embodiments, the methods of treating ADPKD include enteral
administration of at least one compound selected from compounds of Formulae I, Ia, Ib, II,
IIa, IIb, Compounds 1-233, Compounds 248-327, tautomers and atropisomers of those
compounds, deuterated derivatives of those compounds, tautomers, and atropisomers, and
pharmaceutically acceptable salts and prodrugs of any of the foregoing. In some
embodiments, the route of enteral administration is selected from oral and rectal. In some
embodiments, the route of enteral administration is selected from nasogastric, nasoenteric,
nasoduodenal, and nasojejunal.

[00131] In some embodiments, the methods of treating ADPKD include parenteral
administration of at least one compound selected from compounds of Formulae I, Ia, Ib, II,
IIa, IIb, Compounds 1-233, Compounds 248-327, tautomers and atropisomers of those
compounds, deuterated derivatives of those compounds, tautomers, and atropisomers, and
pharmaceutically acceptable salts and prodrugs of any of the foregoing. In some
embodiments, the route of parenteral administration is selected from intravenous,
intraperitoneal, epicutaneous, percutaneous, subcutaneous, intradermal, intramuscular,

intranasal, intratracheal, intracranial, epidural, and intrathecal.

57



WO 2025/096453 PCT/US2024/053437

[00132] The disclosure also provides compounds of Formulae I, Ia, Ib, II, Ila, and IIb,
including Compounds 1-233 and Compounds 248-327, tautomers and atropisomers of those
compounds, deuterated derivatives of those compounds, tautomers, and atropisomers, and
pharmaceutically acceptable salts and prodrugs of any of the foregoing, for use in any of the
methods described above.

[00133] In some embodiments, the method of treating, lessening the severity of, or
symptomatically treating ADPKD in a patient comprises administering to the patient an
effective amount of a compound of Formulae I, Ia, Ib, II, ITa, and IIb, including Compounds
1-233 and Compounds 248-327, tautomers and atropisomers of those compounds, deuterated
derivatives of those compounds, tautomers, and atropisomers, and pharmaceutically

acceptable salts and prodrugs of any of the foregoing.

Synthesis of Compounds

[00134] All the specific and generic compounds, and the intermediates disclosed for
making those compounds, are considered to be part of the disclosure.

[00135] One of ordinary skill in the art will appreciate that the methods described herein
are generally applicable to other stereoisomers of the compounds described herein.

[00136] Should the name of a compound conflict with the structure of the compound
anywhere in the present application, the structure supersedes the name and is intended to be
controlling.

I. Abbreviations

[00137] Unless otherwise noted, or where the context dictates otherwise, the following

abbreviations shall be understood to have the following meanings:

Abbreviation Meaning

NMR Nuclear magnetic resonance

ESI-MS Electrospray mass spectrometry

LC/MS Liquid chromatography-mass spectrometry
HPLC High performance liquid chromatography
SFC Supercritical fluid chromatography

ESI Electrospray ionization

cm Centimeters

g Grams

mg Milligrams

L Liter(s)

mL Milliliter(s)

ulL Microliter(s)

mmol Millimole(s)
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min

um
MHz

5272

ppm

% wiv
% wiw
B2pinz
BTEAC
Bu
DCM
DIPEA
DIPA
DMA
DMAP
DMEM
DMSO
DPBS
EtOH
EtOAc
FBS
G418
HEPES
HEK?293
MeOH
MeCN
2-MeTHF
NEAA

PBS
PPTS
SCX
SEM
SFC
SPE
STAB
TBAF
TBSCI
TFA
TFAA
THF
TMA
Tr
TryplE™
RT

PCT/US2024/053437

Hour(s)

Minute(s)

Millimeter(s)

Micrometer(s)

Megahertz

Hertz

Normal (concentration)

Molar (concentration)

Millimolar (concentration)

Parts per million

Weight-volume concentration
Weight-weight concentration
Bis(pinacolato)diboron

Benzyl triethylammonium chloride
tert-Butyl

Dichloromethane
N,N-Diisopropylethylamine
N,N-Diisopropylamine
N,N-Dimethylacetamide
N,N-Dimethylpyridin-4-amine
Dulbecco’s Modified Eagle Medium
Dimethyl sulfoxide

Dulbecco’s Phosphate Buffered Saline
Ethanol

Ethyl acetate

Fetal Bovine Serum

Geneticin™
(4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid)
Human Embryonic Kidney 293 cell line
Methanol

Acetonitrile
2-Methyltetrahydrofuran
Non-Essential Amino Acid
N-Methylpyrrolidone

Phosphate Buffered Saline
Pyridinium p-toluenesulfonate
Strong Cation Exchange
2~(Trimethylsilyl)ethoxymethyl
Supercritical Fluid Chromatography
Solid Phase Extraction

Sodium triacetoxyborohydride
Tetrabutylammonium fluoride
tert-Butyldimethylsilyl chloride
Trifluoroacetic acid

Trifluoroacetic anhydride
Tetrahydrofuran
Trimethylaluminum

Trityl

Reagent (catalog number 12604013)
Ambient temperature
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It Retention time
ca. Circa (approximately)
pwave Microwave

II. General Analytical Methods

NMR

[00138] NMR spectra were acquired on a Bruker Avance III 500 MHz NMR instrument

equipped with a BBFO probe or on a Bruker Avance III HD 400 MHz NMR instrument

equipped with a BBFO probe. NMR spectra were obtained as solutions in an appropriate
deuterated solvent such as dimethyl sulfoxide-d6 (DMSO-d6).
Analytical SFC

[00139] Analytical supercritical fluid chromatography (SFC) separations of various

isomeric mixtures were accomplished using a Waters Acquity UPC? instrument

comprising a Convergence Manager, a Sample Manager, a Binary Solvent Manager, a

Column Manager-30S, a PDA detector, an Isocratic Solvent Manager and a QDa detector.

Preparative SFC

[00140] Preparative SFC separations of various isomeric mixtures were accomplished

using the following instruments:

a) Waters Prep 100 SFC instrument comprising a Back Pressure Regulator, a 2767
Sample Manager, a 2545 Quaternary Gradient Module, a Back Pressure Regulator, a
Column Oven, a 2998 PDA detector, an Isocratic Solvent Manager, a P200X pump, a
SFC Flow Splitter-100, three SFC Heat Exchanger-1000, a Series III LC pump and a
Qda detector.

b) Berger Minigram SFC instrument equipped with a ALS-3100 autosampler, a Column
Oven and a UV detector.

¢) Shimadzu Nexera UC Prep instrument comprising a COz Cooling Unit, as LC-40P SF
Solvent Delivery Module, a LC-40D Solvent Delivery Module, a LC-20AP Preparative
Liquid Chromatograph, a LC-20AR Liquid Chromatograph, a CBM-40 System
Controller, a SFC-40P Backpressure Regulator, a HEX-40 Heat Exchanger, a CTO-40C
Column Oven, a SPD-M40 PDA detector, a FCV-20AH2 Valve Unit, a FRS-40 Sampler
& Fraction Collector and a LCMS-2020 LC Mass Spectrometer.

UPLC
[00141] UPLC analysis was performed using a Waters Acquity UPLC-MS system

comprising of a Binary Solvent Manager, a Column Manager, a 2777 Sample Manager,

60



WO 2025/096453 PCT/US2024/053437

PDA detector, a SQD Mass Spectrometer and an Evaporative Light Scattering Detector
(ELSD).
Preparative HPLC

[00142] Preparative reverse-phase HPLC was carried out on a Waters AutoPurification
HPLC-MS system equipped with a 2767 or 3767 Sample Manager, a 2545 Binary Gradient
Module, a System Fluidics Organizer, two 515 HPLC pumps, a Flow Splitter, a 2998 PDA
detector and a Qda detector.

II1. General LC/MS Methods

[00143] The compounds were analyzed by LC/MS according to one of the following

methods, as shown in Table 3.

Table 3: LC/MS Methods

LC/MS Method Description
Method

A Waters™ BEH C8 1.7 um 2.1 x 50 mm, 2 to 98% MeCN in H20 (10 mM
Ammonium Formate, pH 9), 45 °C, Flow rate 0.6 mL/min over 5.0 min

B Waters™ BEH C18 2.5 um 2.1 x 50 mm, 2 to 95% MeCN in H20 (0.1% NH3),
40 °C, Flow rate 0.8 mL/min over 1.4 min

c Kinetex® EVO C18 2.6 um 2.1 x 50 mm, 2 to 98% MeCN in H20 (10 mM
Ammonium Formate, pH 9), 45 °C, Flow rate 1.0 mL/min over 1.5 min

D Waters™ BEH C18 1.7 um 2.1 x 50 mm, 2 to 98% MeCN in H20 (0.1%
Formic Acid), 35 °C, Flow rate 1.3 mL/min over 4.0 min

E Waters™ CSH C18 1.7 um 2.1 x 50 mm, 2 to 98% MeCN in H20 (0.1% TFA,
pH 2), 45 °C, Flow rate 0.6 mL/min over 5.0 min

F Waters™ CSH C18 1.7 um 2.1 x 50 mm, 2 to 98% MeCN in H20 (0.1% TFA),
45 °C, Flow rate 1.0 mL/min over 1.5 min

G Waters™ BEH C18 2.5 um 2.1 x 50 mm, 2 to 50% MeCN in H20 (0.1% NH3),
40 °C, Flow rate 0.8 mL/min over 4.6 min

H Waters™ BEH C18 2.5 um 2.1 x 50 mm, 2 to 95% MeCN in H20 (0.1% NH3),
40 °C, Flow rate 0.8 mL/min over 4.6 min

I Waters ™ CSH C18 1.7 um 2.1 x 50 mm, 2 to 95% MeCN in water (0.1%
Formic Acid), 40 °C, Flow rate 0.8 mL/min over 1.4 min

I Kinetex® Polar C18 2.6 um 3.0 x 50 mm, 5 to 95% MeCN in H20 (0.1%
Formic Acid), Flow rate 1.2 mL/min over 3 min
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LC/MS Method Description
Method

K Waters™ BEH C18 2.5 um 2.1 x 50 mm, 2 to 20% MeCN in H20 (0.1% NH3),
40 °C, Flow rate 0.8 mL/min over 2.0 min

L Waters™ BEH C18 1.7 pm 2.1 x 50 mm, 50 to 95% MeCN in H20 (0.1%
NH3), 40 °C, Flow rate 0.8 mL/min over 1.4 min

M Waters™ BEH C18 2.5 pm 2.1 x 50 mm, 20 to 70% MeCN in H20 (0.1%
NH3), 40 °C, Flow rate 0.8 mL/min over 4.6 min

N Waters™ BEH C8 1.7 pm 2.1 x 50 mm, 50 to 95% MeCN in H20 (0.1% NH3),
40 °C, Flow rate 0.8 mL/min over 1.4 min

0 Waters™ BEH Cis 1.7 um 2.1 x 50 mm, 5 to 95% MeCN in water (5 mM
Ammonium acetate), Flow rate 0.6 mL/min over 4 min

p Waters™ BEH Cis 1.7 um 2.1 x 100 mm, 10 to 90% MeCN in water (5 mM
Ammonium acetate), Flow rate 0.3 mL/min over 10 min

Q Waters™ Cortecs Cig 1.6 pum 3.0 x 30 mm, 3 to 98% MeCN in H20 (0.05%
Formic Acid), Flow rate 0.85 mL/min over 2 min

R Waters ™ CSH C18 1.7 um 2.1 x 50 mm, 2 to 95% MeCN in water (0.1%
Formic Acid), 40 °C, Flow rate 0.8 mL/min over 1.4 min

S Waters™ CSH C18 1.7 um 2.1 x 50 mm, 2 to 95% MeCN in H20 (0.1%
Formic Acid), 40 °C, Flow rate 0.8 mL/min over 4.6 min

IV. Synthesis of Starting Materials

Starting Material 1: Synthesis of 1-(2-Chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-
c]pyridin-4-one (S1)

0
cl Br_  1)KOBu, DMSO, 15 °C o
RT, 51% N N
NG Z |N + Cl » cl N _
NN 2)10 M HCI, reflux, 98% @//
H
st

Step 1:

[00144] KOBu (160 g, 1.426 mol) was added portionwise to a cooled solution of 4-chloro-
1H-pyrazolo[4,3-c]pyridine (170 g, 1.107 mol) in DMSO (1.7 L) under an argon atmosphere
at such a rate to maintain the temperature between 15 and 25 °C. The resultant mixture was
stirred at ambient temperature for a further 25 min. 1-(Bromomethyl)-2-chlorobenzene

(292.86 g, 185 mL, 1.425 mol) was added dropwise, keeping the temperature between 15 and
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25 °C and the reaction was stirred at ambient temperature for 30 min. Water (2 L) was slowly
added and the resulting slurry was stirred at ambient temperature for 1 h. The solid was
filtered, washed with water (1 L) and heptane (2 L). Purification by flash chromatography
(Si0z2, 100% DCM) gave a light yellow solid. The solid was heated at 80 °C in 'PrOH (300
mL). The mixture was cooled down to ambient temperature. The slurry was filtered, washed
with 'PrOH (300 mL) and the solid was dried to give 4-chloro-1-(2-chlorobenzyl)-1H-
pyrazolo[4,3-c]pyridine (S1, 160 g, 51%) as a white solid. 'H NMR (400 MHz, DMSO-ds) &
8.21 (s, 1H), 8.16 (d,J = 6.1 Hz, 1H), 7.42 (d, J = 7.6 Hz, 1H), 7.28 - 7.24 (m, 2H), 7.19 (t, J
= 7.6 Hz, 1H), 6.93 (d, J = 6.1 Hz, 1H), 5.69 (s, 2H) ppm. ESI-MS m/z calc. 277.017, found
278.0 (M+1)".

Step 2:

[00145] A solution of 4-chloro-1-(2-chlorobenzyl)-1H-pyrazolo[4,3-c]pyridine (200 g,
709.51 mmol) in HCI (1.4 L, 10 M aqueous solution, 14.0 mol) was heated under reflux for
20 h. The mixture was diluted with water (1.4 L) and cooled to ambient temperature. The
solid was filtered, washed with water (500 mL) and dried in air to give 1-(2-chlorobenzyl)-
1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (S1, 182 g, 98%) as a light yellow solid. 'H
NMR (400 MHz, DMSO-ds) & 11.07 (s, 1H), 8.08 (s, 1H), 7.49 (dd, J = 7.6, 1.5 Hz, 1H),
7.36 - 7.27 (m, 2H), 7.22 (m, 1H), 6.93 (dd, J = 7.6, 1.5 Hz, 1H), 6.64 (d, J = 6.9 Hz, 1H),
5.61 (s, 2H) ppm. ESI-MS m/z calc. 259.051, found 260.0 (M+1)".

[00146] The following Starting Materials were made using the method described in
Starting Material 1, except that, in Step 1, different alkylating agents and/or 1H4-pyrazolo[4,3-
c]pyridines were respectively used in place of 1-(bromomethyl)-2-chlorobenzene and 4-
chloro-1H-pyrazolo[4,3-c]pyridine. In the case of S18, Step 1 was carried out using the

conditions described in the synthesis of Starting Material 3.

Table 4: Starting Materials Prepared Using the Method Described in Starting Material 1

Starting
Material Compound Structure/ LC/MS NMR (shifts in ppm)
Compound Name
Number
0 "H NMR (400 MHz,
; NH ESLMS m/z | DMSO-ds) 8 11.06 (s, 1H),
S FN T calc. 243.081, | 8.05 (s, 1H), 7.41-7.33 (m,
N found 244.1 | 1H), 7.24 - 7.11 (m, 4H),
@// (M+1)", 6.67 (d,J = 6.9 Hz, 1H),
5.57 (s, 2H) ppm.
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Starting Compound Structure/
Material C LC/MS NMR (shifts in ppm)
ompound Name
Number
1-(2-fluorobenzyl)-1,5-dihydro-
4H-pyrazolo[4,3-c]pyridin-4-
one
0 "H NMR (400 MHz,
; NH DMSO-ds) 6 11.06 (br s,
a N | ESL-MS m/z 1H), 8.01 (s, 1H), 7.50 (dd,

NTNF J=179,12Hz, 1H), 7.34
S4 @// ;231(;1 dzgfgl (td, J = 7.6, 1.7 Hz, 1H),

7.30 - 7.26 (m, 1H), 6.83

N

1-(2-chlorobenzyl)-6-methyl- | MT1)" (dd,J =76, 16 Hz, 1H),

1,5-dihydro-4H-pyrazolo[4,3- 6.44 (s, 1H), 5.54 (s, 2H),
¢]pyridin-4-one 2.20 (s, 3H) ppm.

'H NMR (400 MHz,
DMSO-ds) & 11.05 (s, 1H),
ESI-MS m/z | 7.99 (d,J = 0.8 Hz, 1H),
calc. 261.071, | 7.53 - 7.38 (m, 1H), 7.26

NH

i

n ; z
Zz
do

87 found 262.0 | (dd,J =7.3, 5.9 Hz, 1H),
(M+1)". 7.20 - 7.06 (m, 2H), 6.71
1-(2,6-difluorobenzyl)-1,5- (d, J = 7.2 Hz, 1H), 5.54
dihydro-4H-pyrazolo[4,3- (s, 2H) ppm.
c]pyridin-4-one
O "H NMR (500 MHz,
N//ﬁH DMSO-ds) 6 11.05(d, J =
F NN ESLMS m/z 58 Hz, 1H), 799 (d, J -
cole. 277 040, | 08 Hz, TH), 7.46 (td, J -
S9 f > | 8.2,6.1 Hz, 1H), 7.38 (dt, J
ound 279.9 - .
- M) ~8.1,1.1 Hz, 1H), 7.34 -
1-(2-chloro-6-fluorobenzyl)- 7.23 (m, 2H), 6.74 (d, J =
y
1,5-dihydro-4H-pyrazolo[4,3- 7.2 Hz, 1H), 5.60 (d, ./ =
; y 197 >
c]pyridin-4-one 1.7 Hz, 2H) ppm.
o '"H NMR (400 MHz,
Methanol-d4) 6 8.20 (s,
N 1H), 7.38 - 7.29 (m, 1H),
N ESI-MS m/z | 7.15 (brd,J = 1.0 Hz, 1H),
S12 & calc. 257.096, | 7.09 (t,J = 7.6 Hz, 1H),
found 258.2 | 6.98 (d,J = 1.1 Hz, 1H),
F (M+1)". 6.70 (s, 1H), 5.82 (s, 2H),
1-(2-fluorobenzyl)-7-methyl- 230(d,J =1.1Hz, 3H)
1,5-dihydro-4H-pyrazolo[4,3- ppm; exchangeable H not
¢]pyridin-4-one observed.
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Starting
Material Compound Structure/ LC/MS NMR (shifts in ppm)
Compound Name
Number
c 9
e N /NH 'H NMR (400 MHz,
N ESLMS m/z DMSO-ds) 6 11.23 (d, J =
cale. 295 032 | 4 Hz TH), 7.56 - 7.43 (m,
S18 found 2965 | 1H), 7.22(t,J = 6 Hz, 1H),
F vy 7.15 (t,J = 8 Hz, 2H), 6.72
3-chloro-1-(2,6- M1y (d, J = 7.2 Hz, 1H), 5.52
difluorobenzyl)-1,5-dihydro- (s, 2H) ppm.
4H-pyrazolo[4,3-c]pyridin-4-
one

[00147]

The following Starting Material was made using the method described in Starting

material 1, except that, in Step 1, 2-(chloromethyl)-1,3-difluorobenzene and 4-chloro-3-

methyl-1H-pyrazolo[4,3-c]pyridine were respectively used in place of 1-(bromomethyl)-2-

chlorobenzene and 4-chloro-1H-pyrazolo[4,3-c]pyridine and the reaction was carried out

using the conditions described below:

[00148]

2-(Chloromethyl)-1,3-difluorobenzene (1.116 g, 6.865 mmol) and K2CO3 (1.649 g,

11.931 mmol) were added to a stirred mixture of 4-chloro-3-methyl-1H-pyrazolo[4,3-

c]pyridine (1 g, 5.967 mmol) in DMF (10 mL) and the mixture was stirred at ambient

temperature for 4 h. The reaction mixture was poured into ice-water and the resulting solids
were collected by filtration. Purification by reverse phase chromatography (80 g Cis column,
50 to 80% MeCN in water with 0.1% NH4OH) gave 4-chloro-1-(2,6-difluorobenzyl)-3-
methyl-1H-pyrazolo[4,3-c]pyridine (1.045 g, 59%) as a colorless solid. "H NMR (400 MHz,

Methanol-da)  8.08 (d, ./ — 6.0 Hz, 1H), 7.60 (d, J — 6.0 Hz, 1H), 7.38 (tt, J — 8.4, 6.5 Hz,
1H), 6.99 (t,.J - 8.0 Hz, 2H), 5.61 (s, 2H), 2.66 (s, 3H) ppm. ESI-MS m/z calc. 293.053,
found 294.1 (M+1)".

Table S: Starting Material Prepared Using the Method Described in Starting Material 1

Starting
Material Structure Name LC/MS NMR (shifts in ppm)
Number
o
1-(2,6- "H NMR (400 MHz,
NG | NH | difluorobenzyl)- | ESI-MS m/z | DMSO-ds) 6 11.06 (s, 1H),
S14 F ‘N = 3-methyl-1,5- calc. 243.081, | 8.05 (s, 1H), 7.41-7.33 (m,
dihydro-4H- found 244.1 1H), 7.24 - 7.11 (m, 4H),
Q// pyrazolo[4,3- (M+1)". 6.67 (d,J=6.9 Hz, 1H),
F c]pyridin-4-one 5.57 (s, 2H) ppm.
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[00149] The following Starting Material was made using the method described in Starting
material 1, except that, in Step 1, 2-(chloromethyl)-1,3-difluorobenzene and 4-chloro-3-iodo-
1H-pyrazolo[4,3-c]pyridine were respectively used in place of 1-(bromomethyl)-2-
chlorobenzene and 4-chloro-1H-pyrazolo[4,3-c]pyridine and the reaction was carried out
using the conditions described for S14, using MeCN as the solvent in place of DMF. An
additional cyanation step was introduced between Steps 1 and 2 as described below. In Step
2, the reaction was carried out using AcOH in place of 10 M HCI:

[00150] Cyanation step: CaCN (371 mg, 4.060 mmol) was added to a stirred solution of 4-
chloro-1-(2,6-difluorobenzyl)-3-iodo-1H-pyrazolo[4,3-c]pyridine (1.3 g, 2.109 mmol) in
NMP (20 mL) and the reaction mixture was heated at 120 °C for 12 h. The reaction was
quenched by addition of ice-cold water and extracted with EtOAc (2 x 200 mL). The
combined organic layers were concentrated in vacuo. Purification by flash chromatography
(neutral alumina, 30 to 40% EtOAc in hexanes) gave 4-chloro-1-(2,6-difluorobenzyl)-3-iodo-
1H-pyrazolo[4,3-c]pyridine (250 mg, 35%) as an off-white solid. "H NMR (400 MHz,
Chloroform-ds) § 8.32 (d, J = 6.0 Hz, 1H), 7.51(d, J = 6.0 Hz, 1H), 7.40 - 7.34 (m, 1H), 7.00
- 6.94 (m, 2H), 5.69 (m, 2H) ppm. ESI-MS m/z calc. 304.033, found 305.1 (M+1)".

Table 6: Starting Material Prepared Using the Method Described in Starting Material 1

Starting
Material Structure Name LC/MS NMR (shifts in ppm)
Number
N 1-(2.6- "HNMR (400 MHz,
N oo difluorobenzyl)- | oy vre | DMSO-dr) 8 1159 (brs,
NN [ 4oxo-ds- oolo. 286 067, | 1. 7.55 - 751 (m, 1H),
S15 F NS dihydro-1H- found 287 3 > 1744 (d,J="176Hz 1H),
QJ pyrazolo[4.3- (K/l[l'l:l)+ : 717 (t,J = 8.0 Hz, 2H),
c]pyridine-3- ' 6.85 (d,J = 7.2 Hz, 1H),
F carbonitrile 5.70 (s, 2H) ppm.

Starting Material 2: Synthesis of 5-(2,5-Dichloropyridin-4-yl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (SB1)

3)2,5-dichloro-4-

1)TrCl, NaH, 1,4- fluoropyridine, c
Cl " dioxane, 0 °C to RT, 0 o cézcoa, DMA, 105 o”NSN
96% °C, 86%
Niﬁl > N,//ﬁH + ~r” NH >N Z el
‘N 2)'BuXPhos, Pda(dba)s, N—~F TN _|__J  4)TFA, Et,SiH, DCM, | P
H KOH, 1,4-dioxane, T N RT, 70% N
H,0, 130 °C, uwave SB1

irradiations, 44%
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Step 1:

[00151] Under a nitrogen atmosphere, NaH (1.84 g, 60 % dispersion in mineral oil, 46.0
mmol) was added portionwise to a solution of 4-chloro-1H-pyrazolo[4,3-c]pyridine (6 g,
39.07 mmol) in 1,4-dioxane (60 mL) at O °C and the reaction mixture was stirred for 10 min
at 0 °C. Trityl chloride (12.2 g, 43.76 mmol) was added in one portion and the cooling bath
was removed. The reaction was stirred for 3 days at ambient temperature. The mixture was
diluted with EtOAc and washed with 1 M NaOH. The organic layer was separated, dried
(MgS0a4) and concentrated in vacuo to give a mixture of 4-chloro-1-trityl-1H-pyrazolo[4,3-
c]pyridine (ESI-MS m/z calc. 395.119, found 396.0 (M+1)") and 4-chloro-2-trityl-2H-
pyrazolo[4,3-c]pyridine (ESI-MS m/z calc. 395.119, found 396.0 (M+1)") (7.41 g, 96%),
which was used without further purification in the next step.

Step 2:

[00152] In a microwave reactor vessel, KOH (6.2 g, 110.5 mmol) was added to a stirred
mixture of 4-chloro-1-trityl-1H-pyrazolo[4,3-c]pyridine and 4-chloro-2-trityl-2H-
pyrazolo[4,3-c]pyridine (5.54 g, 13.994 mmol) in 1,4-dioxane (15 mL) and water (5 mL) at
ambient temperature and the mixture was degassed (vacuum nitrogen cycles x 3). Pdz(dba)s
(640 mg, 0.699 mmol) and ‘BuXPhos (590 mg, 1.389 mmol) were added and the mixture was
degassed (vacuum nitrogen cycles x 3) and stirred under microwave irradiations at 130 °C for
for 90 min. After cooling to ambient temperature, the reaction was partitioned between
EtOAc and water. The aqueous phase was separated and extracted with EtOAc. The
combined organic extracts were dried (Na2SQa4), filtered and concentrated in vacuo.
Purification by flash chromatography (SiO2, 0 to 100% EtOAc in heptane) gave a mixture of
1-trityl-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (ESI-MS m/z calc. 377.153, found
376.0 (M-1Y)) and 2-trityl-2,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (ESI-MS m/z calc.
377.1528, found 376.0 (M-1)") (2.29 g, 44%) as a yellow solid, which was used without
further purification in the next step.

Step 3:

[00153] Cs2C03 (4.9 g, 15.04 mmol) was added to a stirred mixture of 1-trityl-1,5-dihydro-
4H-pyrazolo[4,3-c]pyridin-4-one and 2-trityl-2,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one
(2.84 g, 7.524 mmol), and 2,5-dichloro-4-fluoro-pyridine (1.6 g, 9.640 mmol) in DMA (20
mL) under nitrogen and the reaction was heated at 105 °C for 90 min. After cooling to
ambient temperature, the mixture was partitioned between EtOAc and water and stirred

vigorously for 30 min. The resulting suspension was filtered and washed with EtOAc to give
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1.04 g of a pale yellow solid. The aqueous phase was separated and extracted with EtOAc.
The combined organic extracts were washed with brine, dried (Na2SOs4), filtered and
concentrated in vacuo. Purification by flash chromatography (SiOz, 0 to 50% EtOAc in
heptane) gave a pale yellow solid, which was combined with the original precipitate to give a
mixture of 5-(2,5-dichloropyridin-4-yl)-1-trityl-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one
("H NMR (500 MHz, DMSO-ds) & 8.75 (s, 1H), 8.30 (d, J = 0.8 Hz, 1H), 7.98 (s, 1H), 7.43 -
7.32 (m, 10H), 7.19 (d, J = 7.7 Hz, 1H), 7.16 - 7.10 (m, 5H), 5.34 (dd, J = 7.9, 0.8 Hz, 1H)
ppm. ESI-MS m/z calc. 522.101, found 521.0 (M-1)) and 5-(2,5-dichloropyridin-4-yl)-2-
trityl-2,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-one (ESI-MS m/z calc. 522.101, found 521.0
(M-1)) (3.4g, 86%) as a pale yellow solid, which was used without further purification in the
next step.

Step 4:

[00154] Et3SiH (2.6 mL, 16.28 mmol) and TFA (2.5 mL, 32.45 mmol) were successively
added to a stirred mixture of 5-(2,5-dichloropyridin-4-yl)-1-trityl-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one and 5-(2,5-dichloropyridin-4-yl)-2-trityl-2,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (3.4 g, 6.496 mmol) in DCM (20 mL) under nitrogen and the
mixture was stirred for 30 min at ambient temperature. The reaction was concentrated in
vacuo and the residue azeotroped with DCM (x 2) then partitioned between EtOAc and a
saturated NaHCOs solution. A precipitate was collected by filtration, washing with EtOAc.
The aqueous phase was separated and extracted with EtOAc. The combined organic extracts
were dried (Na2S04), filtered and concentrated in vacuo. Purification by flash
chromatography (SiOz, 0 to 100% EtOAc in heptane) gave after combining with the original
precipitate 5-(2,5-dichloropyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (SB1,
1.27 g, 70%) as a white solid. 'H NMR (500 MHz, DMSO-ds) & 13.65 (s, 1H), 8.78 (s, 1H),
8.26 (s, 1H), 7.99 (s, 1H), 7.42 (d, J = 7.4 Hz, 1H), 6.74 (dd, J = 7.4, 0.9 Hz, 1H) ppm. ESI-
MS m/z calc. 279.992, found 281.0 (M+1)".

Starting Material 3: Synthesis of 1-(2-chlorobenzyl)-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-
c|pyridin-4-one (S3)

(0]

o) Br. 1) K,CO4, MeCN, RT,
NH 29% anN )
N\/ | + Cl - N
N C?//
H
S3
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Step 1:

[00155] 1-(Bromomethyl)-2-chlorobenzene (316.60 mg, 0.2 mL, 1.541 mmol) was added
to a suspension of 1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (200 mg, 1.444 mmol)
and K2COs3 (600 mg, 4.341 mmol) in MeCN (2 mL) and the reaction mixture was stirred at
ambient temperature for 16 h. The reaction was partitioned between water and EtOAc. The
aqueous phase was separated and extracted with EtOAc. The combined organic extracts were
washed with brine, dried (MgSOa), filtered and concentrated i# vacuo. Purification by
recrystallisation from hot 'PrOH gave 1-(2-chlorobenzyl)-1,5,6,7-tetrahydro-4H-
pyrazolo[4,3-c]pyridin-4-one (S3, 120 mg, 29%) as a white solid. '"H NMR (400 MHz,
Chloroform-d) & 7.96 (s, 1H), 7.40 (dd, J = 7.6, 1.6 Hz, 1H), 7.29 - 7.21 (m, 2H), 6.93 - 6.90
(m, 1H), 5.40 (s, 3H), 3.58 (td, J = 6.9, 2.7 Hz, 2H), 2.90 (dt, J = 29.3, 6.9 Hz, 2H) ppm.
ESI-MS m/z calc. 261.067, found 262.0 (M+1)".

Starting Material 4: Synthesis of 3-fluoro-2-((4-0x0-4,5,6,7-tetrahydro-1H-pyrazolo[4,3-
c|pyridin-1-yl)methyl)benzonitrile (S16)

o}
o E 1) AcOH, EtOH, 80 °C, 4 NH
_ 91% onN, |
HN” Y2 ON7 + H > N
I “NH, 2)Pd(PPhg),, Zn(CN),,
0o Br DMF, 100 °C, uwave
irradiations, 99% F S16

Step 1:

[00156] AcOH (52.8 mg, 50 pL, 0.879 mmol) was added to a solution of 3-
((dimethylamino)methylene)piperidine-2,4-dione (715 mg, 4.144 mmol) and (2-bromo-6-
fluorobenzyl)hydrazine hydrochloride (2.219 g, 3.232 mmol) in EtOH (40 mL) and the
reaction mixture was heated to 80 °C overnight. The mixture was cooled to ambient
temperature then, in an ice bath. The solid was collected by filtration to give 1-(2-bromo-6-
fluorobenzyl)-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (948 mg, 91%) as a cream
solid. 'H NMR (400 MHz, Chloroform-d) & 7.92 - 7.89 (m, 1H), 7.43 (d, J = 8.2 Hz, 1H),
7.28 - 7.20 (m, 1H, overlapped with solvent), 7.14 - 7.06 (m, 1H), 5.52 - 5.43 (m, 1H), 5.40
(d, J = 1.8 Hz, 2H), 3.66 - 3.57 (m, 2H), 3.02 (t, / = 6.9 Hz, 2H) ppm. ESI-MS m/z calc.
323.007, found 324.1 (M+1)".

Step 2:

[00157] A mixture of 1-(2-bromo-6-fluorobenzyl)-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-
c]pyridin-4-one (8.5 g, 26.223 mmol), Zn(CN)2 (6.16 g, 52.463 mmol) and Pd(PPh3)4 (4.55 g,
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3.938 mmol) was suspended in degassed DMF (80 mL) and the reaction mixture was stirred

under microwave irradiations at 100 °C for 30 min. Water was added and the resulting solid

was collected by filtration. The solid was heated in a mixture of DCM and MeOH and

filtered. The mother liquors were concentrated in vacuo to give 3-fluoro-2-((4-0x0-4,5,6,7-

tetrahydro-1H-pyrazolo[4,3-c]pyridin-1-yl)methyl)benzonitrile (S16, 8.81 g, 99%) as a dark
brown solid. "TH NMR (400 MHz, DMSO-ds)  7.78 (br d, J = 6.1 Hz, 1H), 7.70 - 7.49 (m,

3H), 7.30 (br s, 1H), 5.45 (s, 2H), 3.50 - 3.37 (m, 2H), 3.03 (br t, J = 6.6 Hz, 2H) ppm. ESI-
MS m/z calc. 270.092, found 271.1 (M+1)".

[00158]

The following Starting Materials were made using the method described in

Starting Material 4, except that Step 2 was omitted. In Step 1, different hydrazines and/or

piperidine-2,4-diones were used in place of (2-bromo-6-fluorobenzyl)hydrazine

hydrochloride and 3-((dimethylamino)methylene)piperidine-2,4-dione respectively.

Table 7: Starting Materials Prepared Using the Method Described in Starting Material 4

Starting
Material Structure Name LC/MS NMR (shifts in ppm)
Number
0 e "H NMR (400 MHz,
% NH | fluorobenzyl)- | ESI-MS mz | Shioroform-d) 3 7.93 (s, IH),
N | - 7.34-728 (m, 1H), 7.19 -
S 1,5,6,7- calc. 245.096,
S5 N 7.06 (m, 3H), 5.66 (s, 1H),
tetrahydro-4H- | found 246.1 -
mzolo[43- | (M=) 5.32(s,2H), 3.59 (td, J =
E]Y O 6.9,2.3 Hz, 2H), 2.91 (t,J =
F py one 6.9 Hz, 2H) ppm.
H NMR (400 MHz,
Q| et Cloom 216 1
fluorobenzyl)-6- | ESI-MS m/z ' ’ ; T
% NH 7.10 (m, 4H), 5.40 - 5.24 (m,
E N methyl-1,5,6,7- | calc. 259.112,
S6 2H), 3.82 - 3.70 (m, 1H),
N tetrahydro-4H- | found 260.1 -
mzolod3- | (M+])' 3.09 (dd, J = 16.0, 5.0 Hz,
py oy ' 1H), 2.57 (dd, J = 16.0, 10.1
c|pyridin-4-one Hz, 1H), 1.21 (d,J = 6.4 Hz,
3H) ppm.
Q 1-26- "H NMR (400 MHz,
7 NH | difluorobenzyl)- | ESI-MS mz | Chloroform-d) 3 761 (s, 1H),
N | 7.49 - 7.38 (m, 1H), 7.24 (br
F N 1,5,6,7- calc. 263.087, N
S8 N s, IH), 7.11 (t,J = 8.2 Hz,
tetrahydro-4H- | found 264.1 2H). 5,30 (s, 2H). 3.39 (td. J
pyrazolo[4,3- (M+1)*. o i ’

c|pyridin-4-one

=69,2.7Hz, 2H), 2.93 (t,J
= 6.9 Hz, 2H) ppm.
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Starting
Material Structure Name LC/MS NMR (shifts in ppm)
Number
o "H NMR (400 MHz,
Chloroform-d) & 7.86 (s, 1H),
1-(2-fluoro-6- 7.23-7.19 (m, 1H), 7.02 -
7 NH | methylbenzyl)- | ESI-MS m/z -
N 15.6.7- calo. 259 112, | 6:99 (m. 1H). 6.92 (t.J = 9.2
S10 N 2,0 227 1% | Hz, 1H), 5.62 (br s, 1H), 5.32
tetrahydro-4H- | found 260.1 (d.J = 1.8 Hz, 2H). 3.56 (t.J
pyrazolo[43- | (M+1)" —6.9Hz 2H). 287 (t.J
. c|pyridin-4-one 6.9 Hz, 2H), 2.44 (s, 3H)
- ppm.
"H NMR (400 MHz,
1-(2-chloro-6-
N7 NH | fluorobenzyl)- | ESI-MS mz Sﬂlgr"f‘;‘;ﬁ(ﬂ ?éﬁ ¢ @
s11 F o 1,5,6,7- cale. 279.058, | 5 o T 0
0Hz, 1H), 7.30 - 7.26
tetrahydro-4H- | found %80.2 (m. 2H), 5.37 (s, 2H), 3.4 -
pymz."dl,o[df' (M+1)". 3.40 (m. 2H), 3.00 (t, ] = 7.2
- c|pyridin-4-one Hz, 2H) ppm.
o) "H NMR (400 MHz, DMSO-
rac-1-(1-(2- ds) §7.73 (s, 1H), 7.40 - 7.32
N7 NH | fluorophenylyeth | ESI-MS mz | (i, 1H), 7.30 -7.16 (i, 4H),
s17 N y1)-1,5.6,7- calc. 259.112, | 5.88 (q, J = 6.8 Hz, 1H), 3.4
tetrahydro-4H- | found 260.2 | - 3.33 (m, 2H), 3.06 - 2.96
Q/ZHL pyrazolo[4,3- (M+1)". (m, 1H), 2.69 - 2.59 (m, 1H),
c|pyridin-4-one 1.81 (d, J = 7.0 Hz, 3H)
F ppm.
5.2.5- "HNMR (400 MHz,
diChiOfOpVI‘i din- Chloroform-d) 6 8.51 (s, 1H),
o 410 7.96 (s, 1H), 7.38 - 7.31 (m,
o _ N ﬂuyorobenz ) ESI-MS m/z | 1H), 7.29 - 7.22 (m, 2H),
SB3 NN o | e dimeﬂgl_ calc. 418.076, | 7.19-7.13 (m, 1H), 7.10 (t, J
N 1’5 6.7- fi/l[mil)“gQ (: 9;1_11-;251};1;),(33118 - 15623
( 7/ e +1)". m, 2H), 3. ,J=16.
tetmhyld“z"‘;H - Hz, 1H), 2.94 (d..J = 16.0
pyrazolo[4.3- Hz, 1H), 1.42 (s, 3H), 1.24
c|pyridin-4-one (s, 3H) ppm
[00159] The following Starting Material was made using the method described in Starting

Material 4, except that Step 2 was omitted. In Step 1, different hydrazine and piperidine-2,4-

dione were used in place of (2-bromo-6-fluorobenzyl)hydrazine hydrochloride and 3-

((dimethylamino)methylene)piperidine-2,4-dione respectively. A final Boc deprotection step

was carried out at ambient temperature using an excess of TFA in DCM, conditions well

known in the art.
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Table 8: Starting Material Prepared Using the Method Described in Starting Material 4

Starting
Material Structure Name LC/MS NMR (shifts in ppm)
Number
"H NMR (400 MHz,
0 Chloroform-d) & 7.92 (s, IH),
rac-1-(2- 733-727 (m, 1H), 7.15 -
7 NH | fluorobenzyl)-7- | ESI-MS m/z = <7, A
N | 7.05 (m, 3H), 5.69 (s, 1H),
: methyl-1,5,6,7- | calc. 259.112, | . i
S13 N ? 5.33(s,2H),3.74 (dd, J =
tetrahydro-4H- | found 260.1
razolo[4.3- (M) 12.4, 5.0 Hz, 1H),3.27 (d,J
13]5 idindone ' = 11.9 Hz, 1H), 3.17 - 3.09
E py (m, 1H), 122 (d,J = 6.9 Hz,
3H) ppm.

Starting Material S: Synthesis of 5-(2-chloro-5-fluoropyridin-4-yl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (SB2)

1)K,CO3, MeCN, RT,

2)CuBr, PPhy, LiBr, EtgN, o™ N
ethynyltrimethylsilane, S cl F
o) Pd(PPhg),, THF, 55 °C, % N 4)TBAF, THF, 0 °C to o N
cl 33% N RT, 95% L
N7 TOEt + P » N N > 4 N Cl
H 0~ 3)2-Chloro-5- - 5)Trifuoromethanesuifo N [l
Br fluoropyridin-4-amine, S nic acid, TFA, 0 °C to H
TMA, toluene, O to 90 RT, 82% sB2
°C, 72%

Step 1:

[00160] K2COs3 (13 g, 89.359 mmol) and 1-(chloromethyl)-4-methoxybenzene (7.581 g, 7
mL, 45.987 mmol) were added to a stirred solution of ethyl 5-bromo-1H-pyrazole-4-
carboxylate (10 g, 43.372 mmol) in MeCN (100 mL) and the reaction mixture was stirred at
ambient temperature for 16 h. The reaction was filtered through a pad of Celite®, washing
with EtOAc (500 mL). The mother liquors were concentrated in vacuo to give ethyl S-bromo-
1-(4-methoxybenzyl)-1H-pyrazole-4-carboxylate (14 g, 87%) as a white solid. "H NMR (400
MHz, DMSO-ds) § (s, 1H), 7.30 - 7.26 (m, 2H), 6.94 - 6.90 (m, 2H), 5.25 (s, 2H), 4.25 - 4.18
(m, 2H), 3.73 (s, 3H), 1.28 - 1.24 (m, 3H) ppm.

Step 2:

[00161] CuBr (648 mg, 4.291 mmol), triphenylphosphine (592 mg, 2.144 mmol), LiBr
(1.17 g, 12.799 mmol) and EtsN (110.35 g, 160 mL, 1.036 mol) were successively added to a
stirred solution of ethyl 5-bromo-1-(4-methoxybenzyl)-1H-pyrazole-4-carboxylate (16 g,
42.893 mmol) in THF (160 mL) at ambient temperature and the mixture was degassed by
bubbling nitrogen through the solution for 10 min. Ethynyltrimethylsilane (23.574 g, 35 mL,
228.02 mmol) and Pd(PPh3)4 (5.21 g, 4.283 mmol) were successively added and the reaction
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was stirred at 55 °C for 72 h. The mixture was diluted with water (200 mL) and extracted
with EtOAc (2 x 200 mL). The combined organic layers were dried (Na2SOa4), filtered and
concentrated in vacuo. Purification by flash chromatography (300 g SiOz, 40 to 50 % DCM
in hexanes) gave ethyl 1-(4-methoxybenzyl)-5-((trimethylsilyl)ethynyl)-1H-pyrazole-4-
carboxylate (9 g, 33%) as brown solid. ESI-MS m/z calc. 356.156, found 357.3 (M+1)".

Step 3:

[00162] 2-Chloro-5-fluoropyridin-4-amine (181 mg, 1.173 mmol) and TMA (1.2 mL, 2 M
solution in toluene, 2.4 mmol) were added to a stirred solution of ethyl 1-(4-methoxybenzyl)-
5-((trimethylsilyl)ethynyl)-1H-pyrazole-4-carboxylate (500 mg, 0.783 mmol) in toluene (5
mL) at 0 °C and the reaction mixture was stirred at 90 °C for 16 h. The reaction was
quenched by addition of a saturated brine solution (10 mL) and extracted with EtOAc (2 x 50
mL). The combined organic phases were dried (Na2SQs4), filtered and concentrated in vacuo
to give N-(2-chloro-5-fluoropyridin-4-yl)-1-(4-methoxybenzyl)-5-((trimethylsilyl)ethynyl)-
1H-pyrazole-4-carboxamide (700 mg, 72%) as an oft-white solid. ESI-MS m/z calc. 456.119,
found 457.2 (M+1)".

Step 4:

[00163] TBAF (10.7 mL, 1 M solution in THF, 10.700 mmol) was added to a stirred
solution of N-(2-chloro-5-fluoropyridin-4-yl1)-1-(4-methoxybenzyl)-5-
((trimethylsilyl)ethynyl)-1H-pyrazole-4-carboxamide (1.9 g, 2.136 mmol) in THF (19 mL) at
0 °C and the reaction mixture was stirred at ambient temperature for 16 h. The reaction was
quenched by addition of water (20 mL) and extracted with EtOAc (2 x 50 mL). The
combined organic layers were dried (Na2SQOas), filtered and concentrated in vacuo.
Purification by flash chromatography (80 g SiOz, 30 % EtOAc in hexanes) gave 5-(2-chloro-
5-fluoropyridin-4-yl)-1-(4-methoxybenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one
(850 mg, 95%) as white solid. 'H NMR (400 MHz, Chloroform-d) § 8.41 (d, J = 1.6 Hz, 1H),
8.12 (s, 1H), 7.43 (q, J = 1.6 Hz, 1H), 7.29 - 7.26 (m, 2H), 6.95 - 6.87 (m, 3H), 6.67 (d, J =
0.8 Hz, 1H), 5.39 (s, 2H), 3.81 (s, 3H) ppm. ESI-MS m/z calc. 384.079, found 385.4 (M+1)".
Step 5:

[00164] Trifluoromethanesulfonic acid (850 mg, 0.5 mL, 5.551 mmol) was added to a
stirred solution of 5-(2-chloro-5-fluoropyridin-4-yl)-1-(4-methoxybenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (1.1 g, 2.621 mmol) in TFA (11 mL) at 0 °C and the reaction
mixture was stirred at ambient temperature for 16 h. The mixture was concentrated in vacuo

to give 5-(2-chloro-5-fluoropyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (SB2,
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900 mg, 82%) as brown gummy solid, which was used without further purification in the next
step. ESI-MS m/z calc. 264.021, found 265.2 (M+1)*.

Starting Material 6: Synthesis of 1-(2,6-difluorobenzyl)-3-ethyl-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (S19)

(o]
Br F 1)K2CO3, MeCN, RT, i SN 3)m-CPBA, DCM, 0 °C 4/ NH
N 60% FN Il J toRTes% F N
Nl + cl > N » N~F
N % 2) Ethylboronic acid, 4)POClg, 90 °C, 29%
H F KsPO,, PdCl,(dtbpf), 5)6 M HCI, reflux, 61% QJ
1,4-dioxane, 90 °C,

99% F F

Step 1:

[00165] K2COs3 (1.2 g, 8.509 mmol) was added to a stirred solution of 3-bromo-1H-
pyrazolo[4,3-c]pyridine (840 mg, 4.157 mmol) and 2-(chloromethyl)-1,3-difluorobenzene
(1.1 g, 6.631 mmol) in MeCN (13 mL) and the reaction mixture was stirred at ambient
temperature for 12 h. The reaction was quenched by addition of water (150 mL) and extracted
with EtOAc (2 x 150 mL). The combined organic layers were dried (Na2S0O4), filtered and
concentrated in vacuo. Purification by flash chromatography (40 g SiOz, 0 to 90% EtOAc in
hexanes) gave 3-bromo-1-(2,6-difluorobenzyl)-1H-pyrazolo[4,3-c]pyridine (860 mg, 60%) as
a pale yellow solid. "H NMR (400 MHz, Chloroform-d) & 8.95 (s, 1H), 8.49 (d, J = 6.0 Hz,
1H), 7.42 (d, J = 6.0 Hz, 1H), 7.34 - 7.26 (m, 1H), 6.95 - 6.91 (m, 2H), 5.59 (s, 2H) ppm.
ESI-MS m/z calc. 322.987, found 324.0 (M+1)".

Step 2:

[00166] KsPO4 (1.2 g, 5.540 mmol) was added to a stirred solution of 3-bromo-1-(2,6-
difluorobenzyl)-1H-pyrazolo[4,3-c]pyridine (720 mg, 2.086 mmol) and ethylboronic acid
(1.1 g, 14.590 mmol) in 1,4-dioxane (10.8 mL) and the reaction mixture was degassed by
passing nitrogen gas through the mixture for 15 min. PdClz(dtbpf) (40 mg, 0.332 mmol) was
added and the reaction was stirred at 90 °C for 12 h. The reaction was cooled to ambient
temperature, quenched by addition of water (150 mL) and extracted with EtOAc (2 x 100
mL). The combined organic layers were dried (Na2SOa4), filtered and concentrated in vacuo.
Purification by flash chromatography (40 g SiOz, 0 to 50% EtOAc in hexanes) gave 1-(2,6-
difluorobenzyl)-3-ethyl-1H-pyrazolo[4,3-c]pyridine (590 mg, 99%) as a brown sticky solid.
'H NMR (400 MHz, Chloroform-d) & 9.07 (s, 1H), 8.44 (d, J = 6.4 Hz, 1H), 7.42 (d, J = 6.0
Hz, 1H), 7.32 - 7.26 (m, 1H), 6.94 - 6.92 (m, 2H), 5.57 (s, 2H), 3.03 (q, J = 6.4 Hz, 2H), 1.40
(t,J = 7.6 Hz, 3H) ppm. ESI-MS m/z calc. 273.108, found 274.2 (M+1)".
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Step 3:

[00167] m-CPBA (760 mg, 70 % w/w, 3.083 mmol) was added to a stirred solution of 1-
(2,6-difluorobenzyl)-3-ethyl-1H-pyrazolo[4,3-c]pyridine (560 mg, 1.955 mmol) in DCM (8.4
mL) at 0 °C and the reaction mixture was stirred at ambient temperature for 12 h. The
reaction was quenched by addition of water (100 mL) and extracted with EtOAc (2 x 50 mL).
The combined organic layers were washed with a NaHCO3 solution (100 mL), dried
(Naz2S04), filtered and concentrated in vacuo to give 1-(2,6-difluorobenzyl)-3-ethyl-1H-
pyrazolo[4,3-c]pyridine 5-oxide (460 mg, 65%) as a brown solid. 'H NMR (400 MHz,
Chloroform-d) & 8.70 (s, 1H), 8.16 (dd, J = 7.2 Hz, J = 1.2 Hz, 1H), 7.39 (d, J = 7.2 Hz, 1H),
7.35-7.31 (m, 1H), 6.97 - 6.93 (m, 2H), 5.54 (s, 2H), 2.92 (q, J = 8.0 Hz, 2H), 1.35 (t, J =
7.6 Hz, 3H) ppm. ESI-MS m/z calc. 289.103, found 290.2 (M+1)".

Step 4:

[00168] A solution of 1-(2,6-difluorobenzyl)-3-ethyl-1H-pyrazolo[4,3-c]pyridine 5-oxide
(440 mg, 1.521 mmol) in POCIl3 (13.160 g, 8 mL, 85.827 mmol) was stirred at 90 °C for 12 h.
The reaction was quenched by addition of water (100 mL) and extracted with EtOAc (2 x 100
mL). The combined organic layers were washed with a NaHCO3 solution (100 mL), dried
(Naz2S04), filtered and concentrated in vacuo. Purification by flash chromatography (40 g
Si0z, 0 to 20% EtOAc in hexanes) gave 4-chloro-1-(2,6-difluorobenzyl)-3-ethyl-1H-
pyrazolo[4,3-c]pyridine (200 mg, 29%) as a brown solid. "H NMR (400 MHz, Chloroform-d)
§8.11(d,J = 7.2 Hz, 1H), 7.36 - 7.36 (m, 2H), 6.94 - 6.90 (m, 2H), 5.54 (s, 2H), 3.18 - 3.12
(m, 2H), 1.40 - 1.36 (m, 3H) ppm. ESI-MS m/z calc. 307.069, found 308.2 (M+1)".

[00169] Step S:

[00170] A solution of 4-chloro-1-(2,6-difluorobenzyl)-3-ethyl-1H-pyrazolo[4,3-c]pyridine
(190 mg, 0.413 mmol) in HCI (1.9 mL, 6 M solution in water) was stirred at 100 °C for 12 h.
The reaction was cooled to ambient temperature, diluted with water (100 mL) and extracted
with EtOAc (2 x 50 mL). The combined organic layers were washed with a NaHCO3 solution
(100 mL), dried (Na2S0as), filtered and concentrated in vacuo. Purification by reverse phase
HPLC (Inertsil® ODS-3 Cig column, 20 to 99% MeCN in water with 0.1 % formic acid) gave
1-(2,6-difluorobenzyl)-3-ethyl-1,5-dihydro-4H-pyrazolo[4,3-c]|pyridin-4-one (S19, 74 mg,
61%) as an off-white solid. 'H NMR (400 MHz, DMSO-ds) § 10.93 (s, 1H), 7.49 - 7.41 (m,
1H), 7.21 - 718 (m, 1H), 7.16 - 7.09 (m, 2H), 6.60 (d, J = 7.2 Hz, 1H), 5.45 (s, 2H), 2.78 (q, J
= 7.6 Hz, 2H), 1.16 (t, J = 2.8 Hz, 3H) ppm. ESI-MS m/z calc. 289.103, found 290.3 (M+1)".
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Starting Material 7: Synthesis of 1-(2-phenylpropan-2-yl)-1,5-dihydro-4H-pyrazolo[4,3-
c]pyridin-4-one (S20)

0
.NH, o) 1) AcOH, EtOH, 80 °C,
HN 19% N/ | NH
+ N NH > N
I 2)MnO,, toluene, 100 to
o 110 °C, 33% w

Step 1:

[00171] (£)-3-((dimethylamino)methylene)piperidine-2,4-dione (1.78 g, 10.054 mmol) and
AcOH (300.96 mg, 285 puL, 5.012 mmol) were successively added to a solution of (2-
phenylpropan-2-yl)hydrazine dihydrochloride (2.23 g, 9.994 mmol) in EtOH (30 mL) and the
reaction mixture was heated to 80 °C for 16 h. The mixture was cooled to ambient
temperature and concentrated in vacuo. The residue was partitioned between water and
EtOAc. The aqueous phase was separated and extracted with EtOAc (2 x). The combined
organic layers were washed with brine, dried (MgSQa4), filtered and concentrated in vacuo.
Purification by flash chromatography (SiOz, 0 to 10% MeOH in DCM) gave 1-(2-
phenylpropan-2-yl)-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (521 mg, 19%) as a
pale yellow solid. 'TH NMR (400 MHz, Chloroform-d) § 7.96 (s, 1H), 7.30 - 7.39 (m, 3H),
7.12-7.17 (m, 2H), 5.37 (br s, 1H), 3.26 (td, J =6.8, 2.5 Hz, 2H), 2.26 (t, J =6.8 Hz, 2H),
1.97 - 1.98 (m, 6H) ppm. ESI-MS m/z calc. 255.137, found 256.1 (M+1)".

Step 2:

[00172] Activated MnO2 (1.18 g, 13.573 mmol) was added to a solution of 1-(2-
phenylpropan-2-yl)-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (200 mg, 0.682
mmol) in toluene (10 mL) and the reaction mixture was stirred at 100 °C for 48 h. Additional
activated MnOz2 (592 mg, 6.810 mmol) was added and the reaction was stirred at 110 °C for
24 h. The mixture was cooled to ambient temperature, filtered over a pad of Celite® and the
filtered cake was washed with DCM (2 x 20 mL) and MeOH (1 x 20 mL). The filtrates were
collected and concentrated in vacuo. Purification by flash chromatography (SiOz, 20 to 50%
EtOAc in heptane) gave 1-(2-phenylpropan-2-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-
one (S20, 73 mg, 33%) as a brown solid. 'H NMR (400 MHz, Chloroform-d) & 8.22 (s, 1H),
7.32-7.35 (m, 3H), 7.19 (br d, J =7.1 Hz, 2H), 6.75 (br d, J =4.8 Hz, 1H), 5.55 (br d, J =6.8
Hz, 1H), 2.01 (s, 6H) ppm; exchangeable H not observed. ESI-MS m/z calc. 253.122, found
254.1 (M+1)".
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V. Synthesis of Intermediates

Intermediate 1: Synthesis of 5-chloro-2,4-difluoro-3-methylpyridine (Int-P1)

1)DIPA, "BuLi, THF, -60

cl to 0 °C then I, THF, cl
/IN -60 to RT, 100% /{\I
o ™
F 2)CsF, DMSO, 150 °C, F F
100%

Int-P1
Step 1:
[00173] Under argon, "BuLi (300 mL, 2.5 M solution in hexanes, 750.0 mmol) was added
to a stirred solution of DIPA (75.810 g, 105 mL, 749.18 mmol) in THF (1 L) over 15 min,
keeping the internal temperature below 0 °C and the reaction was cooled to -60 °C. A
solution of 5-chloro-2-fluoro-3-methylpyridine (100 g, 686.99 mmol) in THF (200 mL) was
added dropwise keeping the internal temperature below -60 °C and the mixture was stirred at
-60 °C for 2 h. A solution of iodine (200 g, 787.99 mmol) in THF (200 mL) was added
keeping the internal temperature below -60 °C and the resulting mixture was slowly warmed
up to ambient temperature overnight keeping the cooling bath in place. The reaction mixture
was diluted with EtOAc (500 mL) and quenched by addition of a saturated Na2S203 solution
(1 L). The organic layer was separated, washed with water (300 mL) and concentrated in
vacuo. The solid was slurried in MeOH (250 mL) and stirred at ambient temperature for 3 h.
The solid was filtered, washed with ice-cold MeOH (200 mL) and dried to give 5-chloro-2-
fluoro-4-iodo-3-methylpyridine (116 g, 61%) as an off-white solid. 'H NMR (400 MHz,
Chloroform-d) & 8.03 (s, 1H), 2.47 (s, 3H) ppm.
Step 2:
[00174] CsF (350 mg, 2.304 mmol) was added to a stirred solution of S-chloro-2-fluoro-4-
iodo-3-methylpyridine (150 mg, 0.553 mmol) in DMSO (0.8 mL) and the reaction was heated
at 150 °C for 48 h. The reaction was cooled to ambient temperature to give a solution of 5-
chloro-2,4-difluoro-3-methylpyridine (Int-P1), which was used without further purification
in the next step, assuming 100% yield.
[00175] The following Intermediates were made using the method described in
Intermediate 1, except that, in Step 1, different pyridines and/or electrophiles were used in

place of 5-chloro-2-fluoro-3-methylpyridine and iodine respectively. Step 2 was omitted.
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Table 9: Intermediates Prepared Using the Method Described in Intermediate 1

Intermedi m n r r o
it  Compornd e[ Loms | N it npom
PN
P No ionization | "H NMR (400 MHz,
Int-P2 F ¢ observed in | Chloroform-d) & 8.18 (d, J =
2-chloro-4,5-difluoro- ES+/- 8.7 Hz, 1H), 2.34 (s, 3H) ppm.
3-methylpyridine
ENGPN
P No ionization | 'H NMR (400 MHz, DMSO-
Int-P3 ' F observed in | ds) 8 8.20 (dt, J = 1.4, 0.7 Hz,
5-chloro-2-fluoro-4- ES+/- 1H), 3.31 (s, 3H) ppm.
iodo-3-methylpyridine

Intermediate 2: Synthesis of 2-amino-2-(2,2-difluorocyclopropyl)ethan-1-ol as a mixture
of 2 diastereomers (Int-A1)

1)PPTS, MgSO,, DCM,
RT, 88%
2) 'PrOSi(Me)>CH,MgCl,
DCM, -78 °C to RT,
Q 48% NHz

OHC\?LFF + S, » HO
>r NH 3)KHCO3, KF, Ho0,, F

MeOH, THF, 0 to 45

°C, 85% Int-A1
4)4 M HCI, MeOH, RT,

96%

Step 1:

[00176] (R)-2-methylpropane-2-sulfinamide (525 mg, 4.332 mmol), PPTS (55 mg, 0.219
mmol) and MgSO04 (2.60 g, 21.6 mmol) were successively added to a stirred solution of rac-
2,2-difluorocyclopropane-1-carbaldehyde (31.4 g, 1.6 % w/w solution in DCM, 4.737 mmol)
and the reaction mixture was stirred at ambient temperature for 90 h. The mixture was filtered
and an additional amount of MgSQO4 (2.6 g, 21.6 mmol) was added. The reaction was stirred
at ambient temperature for 16 h. The mixture was filtered. The filtrates were washed
successively with water (10 mL), with a saturated aqueous NH4Cl solution (10 mL) and with
a saturated aqueous NaHCO3 solution (10 mL), dried (Naz2S0O4), filtered and concentrated in
vacuo to give (R)-N-((£)-(2,2-difluorocyclopropyl)methylene)-2-methylpropane-2-
sulfinamide (929 mg, 88%) as a mixture of 2 diasterecomers and as a dark orange oil. ESI-MS

m/z cale. 209.069, found 210.1 (M+1)".
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Step 2:

[00177] ((Isopropoxydimethylsilyl)methyl)magnesium chloride (220 mL, 0.58 M solution
in THF, 127.60 mmol) was slowly added over 30 min to a solution of the 2 diastereomers of
(R)-N-((E)-(2,2-difluorocyclopropyl)methylene)-2-methylpropane-2-sulfinamide (14 g,
63.558 mmol) in DCM (500 mL) at -78 °C and the reaction was stirred at -78 °C for 1 h. The
mixture was warmed to ambient temperature over 2 h. The reaction was partitioned with
water. The organic layer was separated, dried (Na2SQOa4), filtered and concentrated in vacuo to
give (R)-N-(1-(2,2-difluorocyclopropyl)-2-(isopropoxydimethylsilyl)ethyl)-2-methylpropane-
2-sulfinamide (21 g, 48%) as a mixture of 2 diastereomers and as a brown oil. 'H NMR (400
MHz, Chloroform-d) & 4.05 - 3.99 (m, 1H), 3.35 - 3.18 (m, 1H), 1.59 - 1.28 (m, 3H), 1.26 -
1.14 (m, 16H), 0.20 - 0.06 (m, 8H) ppm.

Step 3:

[00178] KF (180 mg, 3.098 mmol) and H202 (499.5 mg, 1.5 mL, 30 % w/w solution in
water, 4.405 mmol) were successively added to a solution of a mixture of 2 diastereomers of
(R)-N-(1-(2,2-difluorocyclopropyl)-2-(isopropoxydimethylsilyl)ethyl)-2-methylpropane-2-
sulfinamide (1 g, 1.464 mmol) and KHCO3 (150 mg, 1.498 mmol) in a mixture of MeOH (4
mL) and THF (4 mL) at 0 °C and the reaction mixture was stirred at 45 °C for 2 h. The
reaction was cooled to ambient temperature and poured over water. The mixture was
extracted with EtOAc. The organic extracts were dried (NazSQOa), filtered and concentrated in
vacuo. Purification by flash chromatography (SiOz2, 75% EtOAc in heptane) gave (R)-N-(1-
(2,2-difluorocyclopropyl)-2-hydroxyethyl)-2-methylpropane-2-sulfinamide (0.5 g, 85%) as a
mixture of 2 diastereomers. '"H NMR (400 MHz, Methanol-ds) & 3.67 - 3.63 (m, 1H), 3.59
(dd, J = 6.0, 1.8 Hz, 1H), 3.01 - 2.93 (m, 1H), 1.87-1.77 (m, 1H), 1.54 (qt, J = 12.0, 4.0 Hz,
1H), 1.39 - 1.30 (m, 1H), 1.26 - 1.22 (m, 9H) ppm; exchangeable H not observed.

Step 4:

[00179] HCI (4 mL, 4 M solution in 1,4-dioxane, 16.0 mmol) was added to a stirred
solution of a mixture of 2 diastereomers of (R)-N-(1-(2,2-difluorocyclopropyl)-2-
hydroxyethyl)-2-methylpropane-2-sulfinamide (1.038 g, 3.630 mmol) in methanol (10 mL)
and the reaction mixture was stirred at ambient temperature for 2 h. The reaction was
concentrated in vacuo. Purification by trituration from a 1:5 mixture of EtOAc and Et2O gave
2-amino-2-(2,2-difluorocyclopropyl)ethan-1-ol hydrochloride (Int-A1, 860 mg, 96%) as a
mixture of 2 diastereomers. 'H NMR (400 MHz, Methanol-ds) & 3.79 (dd, J = 114, 3.7 Hz,
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1H), 3.64 (q, / = 6.0 Hz, 1H), 3.03 (t, / = 5.3 Hz, 1H), 1.96 - 1.87 (m, 1H), 1.78 - 1.69 (m,
1H), 1.55 - 1.46 (m, 1H) ppm; exchangeable H not observed.

Intermediate 3: Synthesis of rel-(2S°,4R)-2-aminohexane-1,4-diol (Int-A6) and rel-
(25°,45)-2-aminohexane-1,4-diol (Int-AS)

0 1) EtMgBr, THF, 0 °C to
%NJ\O RT, 82% NHz OH NHz OH
o) > HO : * HO
VK« 2)4 M HCI, DCM, 0 °C,
o) 90% and 85% Int-A6 Int-AS
respectively
Step 1:

[00180] EtMgBr (1.2 mL, 3 M solution in Et20, 3.6 mmol) was added to a stirred solution
of tert-butyl (5)-2,2-dimethyl-4-(2-oxoethyl)oxazolidine-3-carboxylate (400 mg, 1.303
mmol) in THF (10 mL) at -10 °C and the reaction mixture was stirred at 0 °C to ambient
temperature for 4 h. The reaction was quenched by addition of a NH4Cl solution (20 mL) and
extracted with EtOAc (3 x 50 mL). The combined organic extracts were washed with water
(10 mL) and brine (10 mL), dried (Na2SOs4), filtered and concentrated in vacuo. Purification
by flash chromatography (alumina, 0 to 40% EtOAc in hexanes) gave:

[00181] First Eluting Isomer: zerz-butyl rel-(S*)-4-((R)-2-hydroxybutyl)-2,2-
dimethyloxazolidine-3-carboxylate (150 mg, 38%) as a colorless oil. 'H NMR (400 MHz,
DMSO-ds) § 4.40 (d, J = 5.2Hz, 1H), 3.85 (t, J = 12Hz, 2H), 3.32 (s, 1H), 1.70 (s, 1H), 1.45
- 1.40 (m, 19H), 0.85 (t, J = 7.2Hz, 3H) ppm.

[00182] Second Eluting Isomer: ferz-butyl rel-(S™)-4-((S)-2-hydroxybutyl)-2,2-
dimethyloxazolidine-3-carboxylate (180 mg, 44%) as a colorless oil. '"H NMR (400 MHz,
DMSO-ds) 8 ppm = 4.40 - 4.37 (m, 1H), 4.01 - 3.98 (m, 1H), 3.88 - 3.78 (m, 2H), 1.70 (s,
1H), 1.46 - 1.23 (m, 19H), 0.85 (t, J = 7.2Hz, 3H) ppm.

Step 2:

[00183] HCI (1 mL, 4 M solution in 1,4-dioxane, 4.0 mmol) was added to a stirred solution
of tert-butyl rel-(S*)-4-((R)-2-hydroxybutyl)-2,2-dimethyloxazolidine-3-carboxylate (150 mg,
0.497 mmol) in DCM (5 mL) at 0 °C and the reaction mixture was stirred for 3 h. The
mixture was concentrated in vacuo. Purification by trituration from Et20 gave rel-(25" 4R)-2-
aminohexane-1,4-diol hydrochloride (Int-A6, 80 mg, 90%) as a brown gum. '"H NMR (400
MHz, DMSO-ds) & 7.81 (s, 3H), 5.30 (br s, 1H), 4.70 (br s, 1H), 3.61 - 3.52 (m, 2H), 3.44 -
3.39 (m, 1H), 3.23 (d, J = 5.2 Hz, 1H), 1.59 - 1.56 (m, 1H), 1.49 - 1.33 (m, 3H), 0.85 (t, J =
7.2 Hz, 3H) ppm.
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[00184] fert-Butyl rel-(S™)-4-((S)-2-hydroxybutyl)-2,2-dimethyloxazolidine-3-carboxylate
(180 mg, 0.577 mmol) (Second Eluting Isomer) was treated in the same way as zert-butyl rel-
(8%)-4-((R)-2-hydroxybutyl)-2,2-dimethyloxazolidine-3-carboxylate (First Eluting Isomer) to
give rel-(28",4S5)-2-aminohexane-1,4-diol hydrochloride (Int-A5, 91 mg, 85%) as a brown
gum. 'H NMR (400 MHz, DMSO-ds) 8 7.80 (br s, 3H), 5.26 (br s, 1H), 4.95 (br s, 1H), 3.60
(t,J = 11.2Hz, 1H), 3.47 (d, J = 4.4Hz, 2H), 3.23 (br s, 1H), 1.63 - 1.60 (m, 1H), 1.49 - 134
(m, 3H), 0.87 - 0.83 (m, 3H) ppm.

[00185] The following Intermediates were made using the method described in
Intermediate 3, except that, in Step 1, different starting materials and/or Grignard reagents
were respectively used in place of ferz-butyl (5)-2,2-dimethyl-4-(2-oxoethyl)oxazolidine-3-
carboxylate and EtMgBr.

Table 10: Intermediates Prepared Using the Method Described in Intermediate 3

Intermediate | Compound Structure/

Number Compound Name LC/MS NMR (shifts in ppm)
"H NMR (400 MHz, DMSO-ds)
NH, OH 8774 (s,3H),5.25(d,J =52

Hz, 1H), 4.88 (d,J = 4.4 Hz,

HO\/\)\/
No 1H), 3.62 -3.58 (m, 1H), 3.48 -

Int-A7 (2R)-2-aminohexane- | chromophore | 3 %3 o0 L gy
1,4—d10.l as a mixture of | in molecule 1.62-1.59 (m, 1H), 1.47 - 1.41
2 diastereomers (m, 3H), 0.87 - 0.83 (m, 3H)
ppm.
'H NMR (400 MHz, DMSO-ds)
NH, OH 6 7.95 (brs, 3H), 5.45 (brs,
HO : No 1H), 4.85 (brs, 1H), 3.83 - 3.80
Int-A8 . chromophore | (m, 1H), 3.79 - 3.60 (m, 1H),
Tel-(254R)2- i molecule | 3.58 - 3.38 (m, 1H), 3.20 - 3.16
aminopentane-1,4-diol (m, 1H), 1.60 - 1.46 (m, 2H),

1.07 (d, J = 6.4Hz, 3H) ppm.
"H NMR (400 MHz, DMSO-ds)
87.79 (brs, 3H), 525 (t, J =
NH, OH 4.8Hz, 1H), 4.93 (d, J = 3.2Hz,
HO No 1H), 3.75 (d, J = 2.8Hz, 1H),
Int-A9 . chromophore | 3.61 -3.57 (m, 1H), 3.47 - 3.44
Tel-(2548)12- | i molecule | (m, 1H), 3.20 (s, 1H), 1.59 -
aminopentane-1,4-diol 1.57 (m, 1H), 1.51 - 1.47 (m
1H), 1.07 (d, J = 6.4Hz, 3H)
ppm.
No 'H NMR (400 MHz, DMSO-ds)
NH, OH 8791 (brs,3H),5.27(d,J =4

Int-Al1 Ho A AL | ChromoPRoe | gy, 1) 4.3 (brs, 1H), 3.95 -
3.75 (m, 1H), 3.58 - 3.43 (m,
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Intermediate

Compound Structure/

Number Compound Name LCMS NMR (shifts in ppm)
(25)-2-aminopentane- 2H), 3.20 (s, 1H), 1.60 - 1.47
1,4-diol as a mixture of (m, 2H), 1.08 - 1.06 (m, 3H)

2 diastereomers ppm.
'H NMR (400 MHz, DMSO-ds)
NH, OH 87.78 (brs, 3H), 5.25 (s, 1H),
HO No 488 (d,J = 4.8Hz, 1H), 3.88 -
Int-A19 (28)-2-aminohexane- chromophore | 3.84 (m, 2H), 3.49 - 3.45 (m,
1,4-diol as a mixture of | inmolecule |2H), 1.76-1.73 (m, 2H), 1.38 -
2 diastereomers 1.33 (m, 2H), 0.88 - 0.83 (m,
3H) ppm.
NH, OH TH NMR (400 MHz, DMSO-ds)
HO §3.42-3.39 (m, 1H), 3.27 -
No 3.24 (m, 1H), 3.07 - 3.04 (m,

Int-A23 ) chromophore | 2H), 1.51 - 1.46 (m, 2H), 0.81 -
rel-(1R38)-3-amino-1- | "0 T 0.7)2 (m, 1H), 0.3(6 ; 043)2 (m,
cyclopropgil(‘t))lutane-lA- 2H), 0.23 - 0.22 (m, 2H) ppm;

exchangeable H not observed.
'H NMR (400 MHz, DMSO-ds)
NH, OH §4.51 (s, 1H), 3.38 - 3.32 (m,
HO : 1H), 3.27 - 3.22 (m, 1H), 3.07 -
No 3.02 (m, 1H), 2.92 - 2.90 (m,
Int-A24 chromophore | 1H), 1.42 - 1.36 (m, 2H), 0.76 -

rel-(15,35)-3-amino-1-
cyclopropylbutane-1,4-
diol

in molecule

0.74 (m, 1H), 0.34 - 0.31 (m,
2H), 0.23 - 0.14 (m, 2H);
exchangeable H not observed
ppm.

Intermediate 4: Synthesis of rel-(S)-5-(1-aminoethyl)pyridin-2(1H)-one (Int-A14)

1) TI(OEt),, 2-MeTHF, RT, 0
~° 9 48% ~
NH + S'NH - x _NH
OHC™ X >]/ ? 2)MeMgBr, 2-MeTHF, RT,
87% NH,

Step 1:
[00186]

3)4 M HCI, RT, 93%

Int-A14

(R)-2-Methylpropane-2-sulfinamide (4.5 g, 37.128 mmol) and Ti(OEt)4 (19.584 g,

18 mL, 85.854 mmol) were successively added to a solution of 6-ox0-1,6-dihydropyridine-3-

carbaldehyde (4.15 g, 33.710 mmol) in 2-MeTHF (50 mL) and the reaction mixture was

stirred at ambient temperature overnight. The reaction was quenched by addition of methanol

(30 mL) and a saturated aqueous NaHCOs solution (30 mL), and the mixture was stirred for a

30 min at ambient temperature. The solid was filtered and washed with methanol (2 x 30

mL). The filtrates were partitioned between DCM and water and the resulting suspension was

filtered. The filtrates were concentrated in vacuo to remove DCM. The formed suspension
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was filtered. The solid was washed with water (2 x 20 mL) then dried in vacuo to give (R, E)-
2-methyl-N-((6-ox0-1,6-dihydropyridin-3-yl)methylene)propane-2-sulfinamide (4.1 g, 48%)
as a white solid. "H NMR (400 MHz, Chloroform-d) & 13.04 (br s, 1H), 8.38 (s, 1H), 8.10
(dd,J = 9.6, 4.0 Hz, 1H), 7.84 (d, J = 2.3 Hz, 1H), 6.69 (d, J = 9.6 Hz, 1H), 1.26 (s, 9H)
ppm. ESI-MS m/z calc. 226.078, found 227.1 (M+1)".

Step 2:

[00187] MeMgBr (18 mL, 3 M solution in Et20, 54.0 mmol) was added slowly to a stirred
solution of (R,F)-2-methyl-N-((6-ox0-1,6-dihydropyridin-3-yl)methylene)propane-2-
sulfinamide (4.1 g, 17.919 mmol) in 2-MeTHF (30 mL) under argon and the reaction mixture
was stirred at ambient temperature for 5 days. The reaction was quenched by addition of
water and concentrated in vacuo. Purification by reverse phase chromatography (120 g Cis
column, 0 to 50% MeOH in water with 0.1% ammonium hydroxide then, 120 g Cis column,
0 to 40% MeCN in water with 0.1% formic acid) gave rel-(R")-2-methyl-N-((S)-1-(6-0ox0-1,6-
dihydropyridin-3-yl)ethyl)propane-2-sulfinamide (3.780 g, 87%) as a pale yellow solid. 'H
NMR (400 MHz, Methanol-dy) § 7.67 (dd, J = 9.4, 4.0 Hz, 1H), 7.40 (d, J = 2.6 Hz, 1H),
6.58 (d,J = 9.5 Hz, 1H), 4.36 (q,J = 6.7 Hz, 1H), 1.52 (d, J = 6.7 Hz, 3H), 1.23 (s, 9H) ppm;
exchangeable H not observed. ESI-MS m/z calc. 242.109, found 243.0 (M+1)".

Step 3:

[00188] A stirred solution of rel-(R")-2-methyl-N-((S)-1-(6-0x0-1,6-dihydropyridin-3-
yl)ethyl)propane-2-sulfinamide (660 mg, 2.685 mmol) in HCI (6.71 mL, 4 M solution in 1,4-
dioxane, 26.840 mmol) was stirred at ambient temperature for 3 h. Et2O was added and the
solid was filtered to give re/-(S)-5-(1-aminoethyl)pyridin-2(1H)-one hydrochloride (Int-A14,
447 mg, 93%) as a beige solid. 'H NMR (400 MHz, DMSO-ds) & 8.32 (s, 3H), 7.61 (d, J =
9.2 Hz, 1H), 7.49 (s, 1H), 6.36 (d, J = 9.6 Hz, 1H), 4.19 (t, J = 6.0 Hz, 1H), 1.40 (d, J = 6.9
Hz, 3H) ppm; exchangeable H not observed. ESI-MS m/z calc. 138.079, found 139.0 (M+1)".
[00189] The following Intermediate was made using the method described in Intermediate
4, except that, in Step 1, (5)-2-methylpropane-2-sulfinamide was used in place of (R)-2-
Methylpropane-2-sulfinamide.
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Table 11: Intermediate Prepared Using the Method Described in Intermediate 4

Intermediate | Compound Structure/ cpe -
Number Coll)npound Name LC/MS NMR (shifts in ppm)
0 '"H NMR (400 MHz,

z Methanol-dy) 6 8.02 (dd, J =
~NH ESI-MS m/z | 9.2, 2.7 Hz, 1H), 7.90 (d, J =
calc. 138.079, | 2.3 Hz, 1H), 6.91 (d, J = 9.2
Int-A15 . NH found 139.0 | Hz, 1H), 4.47 (q, J = 6.9 Hz,
re",(R)‘;‘(ll)' . (M+1)*. | 1H), 1.62(d, J - 6.9 Hz, 3H)

gnimoe ybpyndin- ppm; exchangeable H not

(1H)-one observed.

Intermediate 5: Synthesis of rel~(R")-6-((S)-1-aminoethyl)-4-(4-
methoxybenzyl)morpholin-3-one (Int-A17) and rel-(R")-6-((R)-1-aminoethyl)-4-(4-
methoxybenzyl)morpholin-3-one (Int-A18)

-

methoxyphenyl)methan

‘|°J\ P 39%

7 0

amine, DMSO, 45 °C,

o e R

o 2)2-chloroacetyl chloride,
EigN, DCM, 0 °C to RT,

69%

3)KOBU, IPrOH, 0 °C,

94%

Step 1:
[00190]

4)N,O-
dimethylhydroxylamine
hydrochloride, T3P,
Et;N, DCM, RT, 95%

5)MeMgBr THF, -78 °C,
95%

6) (4-
methoxyphenyl)methan
amine, NaBHg4, MgSO,,
MeOH, RT, 55%

7)Pd(OH),, H,, (6 atm),
MeOH, RT, 84%

0 ~° o
N

Int-A18

Seden

NH2
Int-A17

(4-methoxyphenyl)methanamine (31 g, 225.98 mmol) was added to a solution of

methyl (R)-oxirane-2-carboxylate (23 g, 225.29 mmol) in DMSO (180 mL) and the reaction

mixture was stirred at 45 °C for 6 h. The reaction was cooled to ambient temperature and

water was added, causing a precipitate to crash out of solution. The solid was filtered and the

mother liquors were extracted with EtOAc (2 x). The combined organic extracts were washed

with brine, dried (Na2SQs4), filtered and concentrated in vacuo. Purification by flash
chromatography (SiO2, 7 to 93% MeOH in DCM) gave methyl (R)-2-hydroxy-3-((4-
methoxybenzyl)amino)propanoate (24.9 g, 39%) as a yellow oil. 'H NMR (400 MHz,
Chloroform-d) § 7.22 - 7.17 (m, 2H), 6.85 (dt, J = 9.2, 2.4 Hz, 2H), 4.27 (dd, J = 5.7, 3.9 Hz,

1H), 3.81 - 3.79 (m, 3H), 3.77 (s, 3H), 3.75 - 3.68 (m, 2H), 2.99 (dd, J =

12.4, 4.1 Hz, 1H),

2.86 (q,J = 6.1 Hz, 1H) ppm; exchangeable H not observed. ESI-MS m/z calc. 239.116,
found 240.12 (M+1)".

Step 2:
[00191]

2-Chloroacetyl chloride (7.941 g, 5.6 mL, 70.308 mmol) was added dropwise to a

solution of methyl (R)-2-hydroxy-3-((4-methoxybenzyl)amino)propanoate (15.68 g, 54.085
mmol) and triethylamine (10.890 g, 15 mL, 107.62 mmol) in DCM (400 mL) at 0 °C and the
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mixture was stirred at 0 °C for 15 min and to ambient temperature for 1 h. The reaction was
quenched by addition of a saturated NaHCOs3 solution and extracted with DCM (x 3). The
combined organic extracts were washed with brine, dried (MgSOa4), filtered and concentrated
in vacuo. Purification by flash chromatography (SiO2, 30 to 100% EtOAc in heptane) gave
methyl (R)-3-(2-chloro-N-(4-methoxybenzyl)acetamido)-2-hydroxypropanoate (12.47 g,
69%) as a yellow oil. 'TH NMR (400 MHz, Methanol-dy) § 7.12 - 7.29 (m, 2 H), 6.75 - 7.03
(m, 2 H), 4.66 - 4.82 (m, 1 H), 447 - 4.61 (m, 1 H), 4.22 - 4.46 (m, 2 H), 4.08 - 4.16 (m, 1
H),3.77 - 3.84 (m, 3H), 3.72 - 3.77 (m, 3 H), 3.38 - 3.71 (m, 2 H) ppm; exchangeable H not
observed. ESI-MS m/z calc. 315.087, found 316.1 (M+1)".

Step 3:

[00192] A solution of KOBu (8.36 g, 74.502 mmol) in 'PrOH (80 mL) was added dropwise
to a stirred solution of methyl (R)-3-(2-chloro-N-(4-methoxybenzyl)acetamido)-2-
hydroxypropanoate (12.47 g, 37.282 mmol) in ‘PrOH (170 mL) at 0 °C and the reaction
mixture was stirred at O °C for 4.5 h. The reaction was quenched at 0 °C by addition of HCI
(500 mL, 1 M aqueous solution) and the reaction was extracted with DCM (x 3). The
combined organic extracts were washed with brine, dried (MgSQa4), filtered and concentrated
in vacuo to give (R)-4-(4-methoxybenzyl)-5-oxomorpholine-2-carboxylic acid (9.5 g, 94%)
as a pale yellow solid. "H NMR (400 MHz, Methanol-dy) § 7.22 - 7.19 (m, 2H), 6.90 - 6.88
(m, 2H), 4.54 (s, 2H), 4.51 - 4.46 (dd, J = 8.2, 4.6 Hz, 1H), 4.40 (d, J = 16.9 Hz, 1H), 4.25
(d, J =169 Hz, 1H), 3.76 (s, 3H), 3.58 - 3.42 (m, 2H) ppm; exchangeable H not observed.
ESI-MS m/z calc. 265.095, found 264.1 (M-1)".

Step 4:

[00193] Triethylamine (6.534 g, 9 mL, 64.572 mmol) was added to a stirred solution of
(R)-4-(4-methoxybenzyl)-5-oxomorpholine-2-carboxylic acid (6.22 g, 19.392 mmol), N,O-
dimethylhydroxylamine hydrochloride (2.2 g, 22.554 mmol) and T3P (15 mL, 50 % w/v
solution in EtOAc, 23.571 mmol) in DCM (150 mL) and the reaction mixture was stirred at
ambient temperature for 2 h. The reaction was partitioned between DCM and water. The
organic layer was separated, dried (Na2S04), filtrated and concentrated in vacuo to give (R)-
N-methoxy-4-(4-methoxybenzyl)-N-methyl-5-oxomorpholine-2-carboxamide (6.3 g, 95%) as
a yellow oil which solidified on standing. "H NMR (400 MHz, Chloroform-d) & 7.20 (dt, J =
9.2, 2.4 Hz, 2H), 6.85 (dt, J = 9.2, 2.4 Hz, 2H), 4.66 - 4.60 (m, 2H), 4.48 (dd, J = 15.3, 8.5
Hz, 2H), 4.26 (d, J = 16.5 Hz, 1H), 3.78 (d, J = 6.0 Hz, 3H), 3.68 (s, 3H), 3.61 - 3.52 (m,
1H), 3.28 - 3.23 (m, 1H), 3.16 (s, 3H) ppm. ESI-MS m/z calc. 308.137, found 309.0 (M+1)".
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Step 5:

[00194] MeMgBr (6 mL, 3 M solution in Et20, 18.0 mmol) was added to a solution of (R)-
N-methoxy-4-(4-methoxybenzyl)-N-methyl-5-oxomorpholine-2-carboxamide (2.75 g, 8.027
mmol) in THF (50 mL) at -78 °C and the reaction mixture was stirred under argon for 1 h.
The reaction was quenched by addition of water, warmed to ambient temperature and
extracted with EtOAc. The organic layer was separated, dried (Na2SOa), filtered and
concentrated in vacuo to give (R)-6-acetyl-4-(4-methoxybenzyl)morpholin-3-one (2.35 g,
95%) as a yellow oil. "H NMR (400 MHz, Chloroform-d) § 7.19 (dt, / = 9.3, 2.5 Hz, 2H),
6.86 (dt,.J = 9.2, 2.4 Hz, 2H), 4.61 (d, J = 14.7 Hz, 1H), 4.49 - 4.40 (m, 2H), 4.28 (d, J =
16.5 Hz, 1H), 4.14 - 4.08 (m, 1H), 3.79 (s, 3H), 3.36 (dd, J = 12.6, 3.4 Hz, 1H), 3.27 (dd, J =
12.5, 10.4 Hz, 1H), 2.23 (s, 3H) ppm. ESI-MS m/z calc. 263.116, found 264.1 (M+1)".

Step 6:

[00195] (4-Methoxyphenyl)methanamine (2.5 g, 18.224 mmol) was added to a suspension
of (R)-6-acetyl-4-(4-methoxybenzyl)morpholin-3-one (2.4 g, 7.748 mmol) and MgSO4 (1 g,
8.308 mmol) in MeOH (30 mL) and the reaction mixture was stirred at ambient temperature
for 4 h. NaBHa4 (0.7 g, 18.503 mmol) was added portionwise and the reaction mixture was
stirred at ambient temperature for 17 h. The reaction was quenched by addition of water and
extracted with EtOAc (2 x). The organic extracts were dried (MgSOQs), filtered and
concentrated in vacuo. Purification by flash chromatography (SiOz, 0 to 5% MeOH in DCM)
followed by reverse phase chromatography (80 g Cis column, 20 to 80% MeCN in water with
0.1% ammonium hydroxide) of each of the diastereoisomers gave:

[00196] First Eluting Isomer: re/-(R")-4-(4-methoxybenzyl)-6-((S)-1-((4-
methoxybenzyl)amino)ethyl)morpholin-3-one (1.01 g, 33%) as a colorless oil. 'H NMR (400
MHz, Methanol-ds) § 7.21 - 7.18 (m, 2H), 7.15 (dd, J = 6.6, 2.1 Hz, 2H), 6.90 - 6.85 (m, 2H),
6.82 (td,J = 5.7, 3.2 Hz, 2H), 4.51 (dd, J = 33.7, 14.4 Hz, 2H), 4.19 (dd, J = 39.6, 16.7 Hz,
2H), 3.76 (s, 3H), 3.74 (s, 3H), 3.70 (d, J = 12.8 Hz, 1H), 3.65 (dt, J = 10.2, 4.4 Hz, 1H),
3.58 -3.55 (m, 1H), 3.25 - 3.17 (m, 2H), 2.74 - 2.68 (m, 1H), 1.05 (d, J = 6.4 Hz, 3H) ppm;
exchangeable H not observed. ESI-MS m/z calc. 384.205, found 385.3 (M+1)".

[00197] Second Eluting Isomer: re/-(R")-4-(4-methoxybenzyl)-6-((R)-1-((4-
methoxybenzyl)amino)ethyl)morpholin-3-one (0.7 g, 22%) as a colorless oil. 'H NMR (400
MHz, Methanol-dy) & 7.19 (td, J = 6.0, 2.9 Hz, 4H), 6.90 - 6.83 (m, 4H), 4.51 (q, J = 14.2
Hz, 2H), 4.26 - 4.16 (m, 2H), 3.76 (m, 7H), 3.58 - 3.52 (m, 2H), 3.23 - 3.18 (m, 2H), 2.70 (dt,
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J=13.9,6.5Hz, 1H), 098 (d, J = 6.4 Hz, 3H) ppm; exchangeable H not observed. ESI-MS
m/z calc. 384.205, found 385.3 (M+1)".

Step 7:

[00198] In an autoclave, PA(OH)2 (300 mg, 20 % w/w on carbon, 0.427 mmol) was added
to a stirred solution of rel-(R")-4-(4-methoxybenzyl)-6-((S)-1-((4-
methoxybenzyl)amino)ethyl)morpholin-3-one (1.01 g, 2.550 mmol) (First Eluting Isomer) in
methanol (30 mL) and the reaction mixture was stirred under hydrogen (6 atm) for 18 h at
ambient temperature. The reaction mixture was filtered through a pad of Celite® and the
filtrate was concentrated in vacuo. Purification by reverse phase chromatography (Cis
column, 10 to 50% MeCN in water with 0.1% ammonium hydroxide) gave rel-(R*)-6-((S)-1-
aminoethyl)-4-(4-methoxybenzyl)morpholin-3-one (Int-A17, 325 mg, 48%) as a colorless
oil. 'TH NMR (400 MHz, Methanol-ds) § 7.21 (dt, J = 9.2, 2.4 Hz, 2H), 6.88 (dt, J = 9.3, 2.5
Hz, 2H), 4.62 (d,J = 14.7 Hz, 1H), 4.44 (d, J = 14.2 Hz, 1H), 4.29 - 4.25 (m, 1H), 4.17 (d, J
=16.5 Hz, 1H), 3.76 (s, 3H), 3.55 - 3.50 (m, 1H), 3.26 - 3.20 (m, 2H), 2.94 - 2.88 (m, 1H),
1.06 (d, J = 6.4 Hz, 3H) ppm; exchangeable H not observed. ESI-MS m/z calc. 264.147,
found 265.1 (M+1)".

[00199] rel-(R")-4-(4-Methoxybenzyl)-6-((R)-1-((4-
methoxybenzyl)amino)ethyl)morpholin-3-one (0.7 g, 1.741 mmol) (Second Eluting Isomer)
was treated in the same way as rel-(R")-4-(4-methoxybenzyl)-6-((S)-1-((4-
methoxybenzyl)amino)ethyl)morpholin-3-one (First Eluting Isomer) to give re/-(R")-6-((R)-
1-aminoethyl)-4-(4-methoxybenzyl)morpholin-3-one (Int-A18, 170 mg, 36%) as a colorless
oil. 'TH NMR (400 MHz, Methanol-d) 8 7.22 - 7.19 (m, 2H), 6.88 (dt, J = 9.3, 2.5 Hz, 2H),
4.57(d,J = 14.2 Hz, 1H), 4.49 (d, J = 14.2 Hz, 1H), 4.28 (d, J = 16.5 Hz, 1H), 4.16 (d, J =
16.5 Hz, 1H), 3.76 (s, 3H), 3.41 (q, J = 7.0 Hz, 1H), 3.19 (d, J = 7.3 Hz, 2H), 2.85 - 2.78 (m,
1H), 0.99 (d, J = 6.4 Hz, 3H) ppm; exchangeable H not observed. ESI-MS m/z calc. 264.147,
found 265.1 (M+1)".

[00200] The following Intermediate was made using the method described in Intermediate
5, except that, in Step 1, methyl (S)-oxirane-2-carboxylate was used in place of methyl (R)-

oxirane-2-carboxylate.

87



WO 2025/096453 PCT/US2024/053437

Table 12: Intermediate Prepared Using the Method Described in Intermediate 5

Interme Compound Structure/
diate LC/MS NMR (shifts in ppm)
Compound Name
Number
TH NMR (400 MHz, Methanol-d»)
P o §7.23 - 7.20 (m, 2H), 6.88 (dt, J —
\H\/NV@ ESLMS s | 93> 2.5 Hz, 2H), 4.62 (d, J = 14.2
o hon 147 | Hz 1H), 4.44 (d,J = 142 Hz, 1H),
NH, calc. 2% 1. | 422 (dd, J = 38.5, 16.5 Hz, 2H),
Int-A20 | rel-(57)-6-((S)-1- found 265.1 | 3'78 (d 7= 14.2 Hz, 3H), 3.58 -
aminoethyl)-4-(4- (M+1)" 3.50 (m, 1H), 3.33 - 321 (m, 2H),
methoxybenzyl)morphol 2.91(dt,J = 12.7, 6.1 Hz, 1H), 1.06
in-3-one (d,J = 6.4 Hz, 3H ppm;
exchangeable H not observed.

Intermediate 6: Synthesis of rac-2-amino-2-(2,2-dimethylcyclopropyl)ethan-1-ol (Int-
A22)

3)H;NOH, NaOAc, EtOH,

1) (Diacetoxyiodo)benzen RT, 77%
e, TFA, MeCN, water, 4)NiCl,.6H,0, NaBHj,,
0 65 °C, 26% % MeOH, 0 °C to RT, 73% NH,
)‘l». / » TBSO. Jl». / » HO. j\ /
2)Imidazole, TBSCI, 5)2 M HCI, DCM, 0 °C to
DCM, RT, 67% RT, 93%

Int-A22
Step 1:
[00201] TFA (725.2 mg, 0.5 mL, 6.233 mmol) and (diacetoxyiodo)benzene (2 g, 6.085
mmol) were successively added to a stirred solution of rac-1-(2,2-
dimethylcyclopropyl)ethan-1-one (500 mg, 3.119 mmol) in a mixture of MeCN (12 mL) and
water (3 mL) at 0 °C and the reaction mixture was stirred at 65 °C for 3 h. The reaction was
quenched by addition of water and extracted into EtOAc (2 x 30 mL). The combined organic
extracts were washed with a saturated NaHCO3 solution and brine (20 mL), dried (Na2SO4),
filtered and concentrated in vacuo. Purification by flash chromatography (12 g SiOz, 0 to
20% EtOAc in hexanes) gave rac-1-(2,2-dimethylcyclopropyl)-2-hydroxyethan-1-one (150
mg, 26%) as a pale yellow oil. '"H NMR (400 MHz, DMSO-ds) § 5.07 (t,J = 6.0 Hz, 1H),
4.18 - 4.04 (m, 2H), 2.04 - 2.01 (m, 1H), 1.31 (s, 3H), 1.08 - 1.06 (m, 1H), 1.01 (s, 3H), 0.88
- 0.86 (m, 1H) ppm.
Step 2:
[00202] Imidazole (75 mg, 1.080 mmol) and TBSCI (100 mg, 0.6502 mmol) were
successively added to a stirred solution of rac-1-(2,2-dimethylcyclopropyl)-2-hydroxyethan-
1-one (100 mg, 0.546 mmol) in DCM (3 mL) and the reaction mixture was stirred at ambient
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temperature for 16 h. The reaction was diluted with water (20 mL) and extracted with DCM
(2 x 30 mL). The combined organic extracts were washed with water (20 mL) and brine (20
mL), dried (Na2SOa), filtered and concentrated in vacuo to give rac-2-((tert-
butyldimethylsilyl)oxy)-1-(2,2-dimethylcyclopropyl)ethan-1-one (100 mg, 67%) as a pale
yellow oil. 'H NMR (400 MHz, Chloroform-d) & 4.21 (dd, J = 20.4, 17.2 Hz, 2H), 2.15 (t,J
= 5.6 Hz, 1H), 1.31(q, J = 5.2 Hz, 1H), 1.21 (s, 3H), 1.09 (s, 3H), 0.93 (s, 9H), 0.88 (q, J =
3.6 Hz, 1H), 0.09 (s, 6H) ppm.

Step 3:

[00203] Sodium acetate (185 mg, 2.2101 mmol) and hydroxylamine (290 mg, 1.766 mmol)
were successively added to a stirred solution of rac-2-((fert-butyldimethylsilyl)oxy)-1-(2,2-
dimethylcyclopropyl)ethan-1-one (400 mg, 1.485 mmol) in EtOH (10 mL) and the reaction
mixture was stirred at ambient temperature for 16 h. The reaction was quenched by addition
of water and extracted with EtOAc (2 x 50 mL). The combined organic extracts were washed
with brine (30 mL), dried (Na2SQOa4), filtered and concentrated in vacuo to give rac-2-((tert-
butyldimethylsilyl)oxy)-1-(2,2-dimethylcyclopropyl)ethan-1-one oxime (300 mg, 77%) as an
off-white solid. 'H NMR (400 MHz, DMSO-ds) & 10.51 (s, 1H), 4.49 (d, J = 15.6 Hz, 1H),
430 (d,J = 15.6 Hz, 1H), 1.53 - 1.50 (m, 1H), 1.13 (s, 3H), 0.93 - 0.82 (m, 12H), 0.53 - 0.50
(m, 1H), 0.19 (s, 6H) ppm, 0.05 (m, 1H) ppm.

Step 4:

[00204] NiCl2.6H20 (200 mg, 0.799 mmol) and NaBHa4 (165 mg, 4.274 mmol) were
successively added to a stirred solution of rac-2-((tert-butyldimethylsilyl)oxy)-1-(2,2-
dimethylcyclopropyl)ethan-1-one oxime (220 mg, 0.839 mmol) in MeOH (5 mL) at 0 °C and
the reaction mixture was stirred at ambient temperature overnight. The mixture was diluted
with EtOAc (40 mL) and filtered through a pad of Celite®. The filtrates were collected,
washed with water (30 mL) and brine (30 mL), dried (Na2SOs4), filtered and concentrated in
vacuo to give rac-2-((tert-butyldimethylsilyl)oxy)-1-(2,2-dimethylcyclopropyl)ethan-1-amine
(175 mg, 73%) as a pale yellow oil. '"H NMR (400 MHz, DMSO-ds) § 3.58 (dd, J = 9.6, 3.6
Hz, 1H), 3.39 (dd, J = 9.6, 7.2 Hz, 1H), 2.33 - 2.31 (m, 1H), 1.09 (s, 3H), 1.01 (s, 3H), 0.88
(s, 9H), 0.85 - 0.83 (m, 1H), 0.40 - 0.38 (m, 1H), 0.33 - 0.28 (m, 1H), 0.04 (s, 6H) ppm;
exchangeable H not observed.

Step 5:

[00205] HCI (2 mL, 2 M solution in Et20, 4.0 mmol) was added to a stirred solution of rac-
2-((tert-butyldimethylsilyl)oxy)-1-(2,2-dimethylcyclopropyl)ethan-1-amine (160 mg, 0.559
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mmol) in DCM (3 mL) at 0 °C and the reaction mixture was stirred at ambient temperature
for 16 h. The reaction was concentrated in vacuo. Purification by trituration from Et20 gave
rac-2-amino-2-(2,2-dimethylcyclopropyl)ethan-1-ol hydrochloride (Int-A22, 90 mg, 93%) as
an off-white solid. "H NMR (400 MHz, DMSO-ds) 5 7.88 (br s, 3H), 5.30 (t, J = 4.8 Hz, 1H),
3.64 -3.59 (m, 1H), 3.52 - 3.46 (m, 1H), 2.67 (t,J = 1.6 Hz, 1H), 1.13 (s, 3H), 1.05 (s, 3H),
0.71 - 0.67 (m, 1H), 0.50 - 0.47 (m, 1H), 0.19 (t, J = 4.8 Hz, 1H) ppm.

Intermediate 7: Synthesis of 2-amino-2-(cyclopropyl-2,2,3,3-ds)ethan-1,1-d>-1-ol (Int-
A26)

4)KMnQO,, pyridine, KOH,
H50, 0to 60 °C

5)HCO,NH,,
1)BTEAC, 1,2- (Cp*RhCly),, MeOH, D D
dibromoethane-1,1,2,2- D D 55 °C, 79% over 2 D D
O O ds, NaOH, 60 °C, 67% D D steps
EtO 2)LiCl, 100 °C, 54% 6) LiAID,, THF, -78 to 66 HoN OH
3)NaOH, 90 °C, 67% (o) °C, 73% 2 oD
Int-A26

Step 1:

[00206] BTEAC (30.9 g, 136 mmol) was added with stirring to NaOH (436 g, 50 wt.%
aqueous solution, 5.45 mol) at 60 °C. A mixture of ethyl acetoacetate (35.3 g, 271 mmol) and
1,2-dibromoethane-1,1,2,2-ds (52.5 g, 326 mmol) were added at once and the resultant
suspension was vigorously stirred at 60 °C for 2 h. The reaction was cooled to ambient
temperature. The mixture was diluted with deionized water (350 mL) and cooled to an
internal temperature of 0 °C. Concentrated aqueous HCI (500 mL) was added dropwise while
keeping the internal temperature below 20 °C. The acidic mixture (pH 2 - 3) was extracted
with Et20 (3 x 400 mL). The combined organic extracts were dried (Na2SOa), filtered and
concentrated in vacuo. Purification by flash chromatography (SiOz, 10 to 50% EtOAc in
hexanes) gave 1-acetylcyclopropane-1-carboxylic-2,2,3,3-ds acid (30.1 g, 67%) as a colorless
oil. '"H NMR (400 MHz, Chloroform-d) § 2.20 (s, 3H) ppm; exchangeable H not observed.
Step 2:

[00207] Anhydrous LiCl (14.5 g, 0.342 mol) was added to 1-acetylcyclopropane-1-
carboxylic-2,2,3,3-ds acid (30.1 g, 228 mmol) and the neat reaction mixture was stirred at
100 °C for 2 h. The mixture was cooled to ambient temperature, diluted with Et2O (100 mL),
filtered, and the filter cake was rinsed with Et20 (2 x 50 mL). The mother liquors were

collected and concentrated under reduced pressure below 15 °C to give S-chloropentan-2-
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one-4,4,5,5-d+ (10.62 g, 42% yield) as a pale yellow oil. The remaining filter cake was
dissolved in HCI (100 mL, 1 M aqueous solution) and extracted with Et20 (3 x 50 mL). The
combined organic extracts were dried (Na2SQa4), filtered and concentrated in vacuo to give
additional amounts of 5-chloropentan-2-one-4,4,5,5-ds (16.1 g, 12%) as a pale yellow semi-
solid. '"H NMR (400 MHz, Chloroform-d) & 2.17 (s, 3H), 2.62 (s, 2H) ppm.

Step 3:

[00208] NaOH (20.43 g, 25 wt.% aqueous solution, 127.9 mmol) was added to 5-
chloropentan-2-one-4,4,5,5-d+ (10.6 g, 85.2 mmol) and the reaction mixture was stirred at 90
°C for 2 h. The reaction was cooled to ambient temperature and saturated with NaCl. The
mixture was extracted with Et2O (3 x 30 mL). The combined organic extracts were dried
(Naz2S0a), filtered and the volatiles were removed by fractional distillation below 70 °C under
atmospheric pressure to give 1-(cyclopropyl-2,2,3,3-ds)ethan-1-one (5.58 g, 67.0%) as a pale
yellow oil. "TH NMR (400 MHz, Chloroform-d) & 1.90 (s, 1H), 2.23 (s, 3H) ppm.

Step 4:

[00209] KMnOs4 (25.1 g, 158.8 mmol) was added over 10 min to a mixture of 1-
(cyclopropyl-2,2,3,3-dy)ethan-1-one (7.00 g, 79.4 mmol), pyridine (18.84 g, 238.2 mmol) and
KOH (5.35 g, 95.3 mmol) in deionized water (238 mL) at 0 °C and the reaction mixture was
stirred at 60 °C for 3 h. The resultant suspension was filtered, and the filter cake was rinsed
with warm (50 °C) deionized water (3 x 50 mL). The combined mother liquors were
concentrated in vacuo to give a pale-yellow solid (20.9 g) consisting of a mixture of
potassium 2-(cyclopropyl-2,2,3,3-ds)-2-oxoacetate (ca. 6.65 g, 54 wt. %) and KOH (14.26 g,
~ 3.2 equivalents), which was used without further purification in the next step. 'H NMR
(400 MHz, D20) & 12.28 (s, 1H) ppm; exchangeable H not observed.

Step 5:

[00210] Ammonium formate (6.00 g, 96.0 mmol) was added to a stirred solution of 2-
(cyclopropyl-2,2,3,3-ds)-2-oxoacetic acid (ca. 3.00 g, 19.2 mmol) in MeOH (48 mL) at
ambient temperature and the solution was degassed (vacuum nitrogen cycles x 5).
(Cp"RhCl2)2 (29.7 mg, 48 umol) was added and the mixture was degassed again (vacuum
nitrogen cycles x 5). The reaction was stirred and heated under a N2 atmosphere at 55 °C for
22 h. The mixture was cooled to ambient temperature and concentrated in vacuo. The crude
yellow solid was triturated from Et20 (30 mL) to remove the catalyst and dissolved in
deionized water (30 mL). Purification by ion exchange resin (15 g DOWEX S0WXS8, 5%
NH4OH in deionized water) gave 2-amino-2-(cyclopropyl-2,2,3,3-ds)acetic acid (1.82 g, 79%
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over 2 steps) as an off-white solid. '"H NMR (400 MHz, D20) & 3.07 (d, J = 9.6 Hz, 1H), 1.08
(d, J = 9.6 Hz, 1H) ppm; exchangeable H not observed.

Step 6:

[00211] LiAlID4(5.41 g, 129.0 mmol) was added over 5 min to a -78 °C mixture of 2-
amino-2-(cyclopropyl-2,2,3,3-d+)acetic acid (5.12 g, 43.0 mmol) in anhydrous THF (210 mL)
under a N2 atmosphere and the mixture was stirred at -78 °C for 30 min, at ambient
temperature for 1 h and at reflux for 17 h. The reaction was cooled to -78 °C and NaOH (20
mL, 5 wt.% aqueous solution) was slowly added over 10 min. The cold bath was removed,
the resulting suspension was stirred at ambient temperature for 1 h, filtered and the filter cake
was rinsed with Et20 (5 x 60 mL). The combined organic extracts were dried (Na2SOs4),
filtered and concentrated in vacuo to give 2-amino-2-(cyclopropyl-2,2,3,3-ds)ethan-1,1-d>-1-
ol (Int-A26, 3.35 g, 73%) as a light yellow oil. '"H NMR (400 MHz, Chloroform-d) & 1.90 -
2.50 (brs, 3H), 2.06 (d, J = 9.2 Hz, 1H), 0.67 (d, J = 8.8 Hz, 1H) ppm.

Intermediate 8: Synthesis of rel-(S")-6-((R)-1-amino-2-hydroxyethyl)-4-(4-
methoxybenzyl)morpholin-3-one (Int-A27)

1) lodomethyl pivalate,
'PrMgCl, THF, -60 to
-78 °C , 63%

2)(4-
methoxyphenyl)methan
amine, STAB, 4A

o) O molecular sieves, 0 U\
| oY DCM, RT, 64% 07y
~..N N > /\/k/ N
o] HO™ ™
o] NH,

3)NaOMe, MeOH, RT,
91%
4)Pd(OH),, H, (150 psi), Int-A27
MeOH, RT, 45%
Step 1:
[00212] PrMgCl (11.2 mL, 2 M solution in THF, 22.4 mmol) was slowly added to a
solution of iodomethyl pivalate (4.519 g, 2.8 mL, 18.670 mmol) in THF (30 mL) at -60 °C
and the reaction mixture was stirred at -60 °C for 1 h. The resulting solution was added
dropwise to a solution of (§)-N-methoxy-4-(4-methoxybenzyl)-N-methyl-5-oxomorpholine-2-
carboxamide (2.5 g, 7.482 mmol) in THF (30 mL) at -78 °C. The reaction mixture was stirred
for 1 h at -78 °C and quenched by addition of a saturated aqueous NH4Cl solution. The
mixture was warmed to ambient temperature and partitioned between EtOAc and water. The

organic layer was separated, dried (MgSQas), filtered and concentrated in vacuo. Purification

by flash chromatography (SiOz, 20 to 100% EtOAc in heptane) gave (5)-2-(4-(4-
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methoxybenzyl)-5-oxomorpholin-2-yl)-2-oxoethyl pivalate (1.793 g, 63%) as a yellow oil. 'H
NMR (400 MHz, Chloroform-d) 6 7.20 (d, J = 8.7 Hz, 2H), 6.90 - 6.83 (m, 2H), 4.97 - 4.87
(m, 2H), 4.69 (d, J = 14.2 Hz, 1H), 4.47 - 4.39 (m, 2H), 4.37 - 4.24 (m, 2H), 3.81 (s, 3H),
3.38 (s, 1H), 3.37 (d, J = 2.3 Hz, 1H), 1.25 (s, 9H) ppm. ESI-MS m/z calc. 363.168, found
364.2 (M+1)".

Step 2:

[00213] A mixture of (5)-2-(4-(4-methoxybenzyl)-5-oxomorpholin-2-yl)-2-oxoethyl
pivalate (1.65 g, 4.313 mmol), (4-methoxyphenyl)methanamine (1.187 g, 1.13 mL, 8.649
mmol) and 4A molecular sieves in DCM (25 mL) was stirred at ambient temperature for 16
h. STAB (1.83 g, 8.634 mmol) was added and the reaction mixture was stirred for a further 4
h. The mixture was partitioned with a saturated aqueous NaHCOs3 solution. The aqueous
phase was separated and extracted with DCM. The combined organic extracts were dried
(MgSO0a), filtered and concentrated in vacuo. Purification by flash chromatography (SiOz, 10
to 100% EtOAc in heptane) gave:

[00214] First Eluting Isomer: re/-(S)-2-((S")-4-(4-methoxybenzyl)-5-oxomorpholin-2-yl)-
2-((4-methoxybenzyl)amino)ethyl pivalate (1.135 g, 52%) as a pale yellow oil. 'H NMR (400
MHz, Chloroform-d) & 7.16 (dd, J = 26.1, 8.2 Hz, 4H), 6.89 - 6.80 (m, 4H), 4.52 (s, 2H),
431 -4.25 (m, 2H), 4.15 - 4.09 (m, 3H), 3.80 (s, 3H), 3.79 (s, 3H), 3.76 (s, 1H), 3.67 - 3.58
(m, 2H), 3.32 (dd, J = 12.4, 3.2 Hz, 1H), 3.19 (t, J = 11.2 Hz, 1H), 2.81 - 2.77 (m, 1H), 1.16
(d, J = 8.7 Hz, 9H) ppm. ESI-MS m/z calc. 484.257, found 485.3 (M+1)™.

[00215] Second Eluting Isomer: re/-(R)-2-((S™)-4-(4-methoxybenzyl)-5-oxomorpholin-2-
y1)-2-((4-methoxybenzyl)amino)ethyl pivalate (314 mg, 12%) as a pale yellow oil, which
solidified on standing. "H NMR (400 MHz, Chloroform-d) § 7.19 - 7.15 (m, 4H), 6.87 - 6.82
(m, 4H), 4.53 (dd, J = 54.5, 14.7 Hz, 2H), 4.37 - 4.29 (m, 1H), 4.18 - 4.05 (m, 4H), 3.85 (d, J
= 12.8 Hz, 1H), 3.80 (s, 3H), 3.79 (s, 3H), 3.77 - 3.69 (m, 1H), 3.64 (d, J = 13.3 Hz, 1H),
3.46 (t,J = 11.4 Hz, 1H), 2.97 (dd, J = 11.9, 3.2 Hz, 1H), 2.79 (q, J = 5.2 Hz, 1H), 1.16 -
1.11 (m, 9H) ppm. ESI-MS m/z calc. 484.257, found 485.3 (M+1)".

Step 3:

[00216] NaOMe (0.25 mL, 25 % w/v solution in MeOH, 1.157 mmol) was added to a
solution of rel-(R)-2-((S")-4-(4-methoxybenzyl)-5-oxomorpholin-2-y1)-2-((4-
methoxybenzyl)amino)ethyl pivalate (Second Eluting Isomer, 315 mg, 0.534 mmol) in
MeOH (3 mL) and the reaction mixture was stirred at ambient temperature for 2 h. The

mixture was poured onto ice/water and extracted with EtOAc (x 2). The combined organic
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phases were washed with brine, dried (MgSOa4), filtered and concentrated in vacuo to give
rel-(S§%)-6-((R)-2-hydroxy-1-((4-methoxybenzyl)amino)ethyl)-4-(4-
methoxybenzyl)morpholin-3-one (286 mg, 91%) as a pale yellow oil, which solidified on
standing. "H NMR (400 MHz, Methanol-ds) & 7.25 - 7.16 (m, 4H), 6.94 - 6.87 (m, 2H), 6.87 -
6.81 (m, 2H), 4.53 (q, J = 14.7 Hz, 2H), 4.33 - 4.12 (m, 2H), 3.85 - 3.75 (m, 8H), 3.69 - 3.49
(m, 3H), 3.40 - 3.33 (m, 1H), 3.14 (dd, J = 12.4, 2.7 Hz, 1H), 2.66 - 2.60 (m, 1H) ppm;
exchangeable H not observed. ESI-MS m/z calc. 400.200, found 399.2 (M-1)-.

Step 4:

[00217] Pd(OH)2 (80 mg, 20 % w/w, 0.114 mmol) was added to a solution of rel-(§*)-6-
((R)-2-hydroxy-1-((4-methoxybenzyl)amino)ethyl)-4-(4-methoxybenzyl)morpholin-3-one
(286 mg, 0.487 mmol) in MeOH (20 mL) and the reaction mixture was stirred under a
pressure of 150 psi of hydrogen for 16 h. The reaction was filtered through a pad of Celite®™
and the filtrates were concentrated in vacuo. Purification by reverse phase chromatography
(12 g Cis column, 0 to 50% MeCN in water with 0.1% ammonium hydroxide) followed by
purification by flash chromatography (SiOz, 0 to 10% MeOH in DCM) gave rel-(S™)-6-((R)-
1-amino-2-hydroxyethyl)-4-(4-methoxybenzyl)morpholin-3-one (Int-A27, 63 mg, 45%) as a
colorless oil, which solidified on standing. '"H NMR (400 MHz, Methanol-d4) § 7.22 - 7.20
(m, 2H), 6.90 - 6.87 (m, 2H), 4.53 (dd, J = 35.9, 14.4 Hz, 2H), 4.23 (dd, J = 41.7, 16.5 Hz,
2H), 3.76-3.70 (m, 4H), 3.51 (q, J = 5.6 Hz, 1H), 3.46 - 3.33 (m, 2H), 3.20 (dd, J = 12.1, 3.0
Hz, 1H), 2.75 (q, J = 5.6 Hz, 1H) ppm; exchangeable H not observed. ESI-MS m/z calc.
280.142, found 281.1 (M+1)".

Intermediate 9: Synthesis of (E)-1-(2,5-dichloropyridin-4-yl)-3-
((dimethylamino)methylene)-6,6-dimethylpiperidine-2,4-dione (Int-P4)

1) Ethyl 3-amino-3-
methylbutanoate, EtsN, N ClO o 4)MeCN, H,0, reflux, OCI A N

Cl DMSO, 90 °C, 58% o
=z |N o L 45% - <
~ > Cl N OEt > N N (o]
F cl 2)Ethyl 3-chloro-3- 5)DMF-DMA, 100 °C, |
oxopropanoate, PhMe, (o} 81% (o}

reflux, 42%

3)Na, EtOH, 0 °C to RT Int-P4
then EtOH, 0 °C to RT,
44%

Step 1:

[00218] EtN (3.340 g, 4.6 mL, 33.003 mmol) was added to a solution of 2,5-dichloro-4-
fluoropyridine (2.5 g, 15.062 mmol) and ethyl 3-amino-3-methylbutanoate hydrochloride
(3.28 g, 18.056 mmol) in DMSO (50 mL) and the reaction mixture heated at 90 °C for 20 h.

The reaction was cooled to ambient temperature and quenched by addition of water. The
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mixture was extracted with EtOAc (3 x). The combined organic layers were washed with
water, brine, dried (MgSOa4), filtered and concentrated in vacuo. Purification by flash
chromatography (SiO2, 0 to 50% EtOAc in heptane) gave ethyl 3-((2,5-dichloropyridin-4-
yl)amino)-3-methylbutanoate (2.57 g, 58%) as a colourless oil. 'H NMR (400 MHz,
Chloroform-d) 6 8.01 (s, 1H), 6.71 (s, 1H), 5.71 (br s, 1H), 4.15 (q, J = 7.2 Hz, 2H), 2.68 (s,
2H), 1.53 (s, 6H), 1.23 (t, J = 7.1 Hz, 3H) ppm. ESI-MS m/z calc. 290.059, found 291.0
(M+1)".

Step 2:

[00219] Ethyl 3-chloro-3-oxopropanoate (2.623 g, 2.23 mL, 17.418 mmol) was added
dropwise to a solution of ethyl 3-((2,5-dichloropyridin-4-yl)amino)-3-methylbutanoate (2.56
g, 8.698 mmol) in toluene (50 mL) and the reaction mixture was stirred at reflux for 20 h.
The reaction was cooled to ambient temperature, quenched by addition of a saturated aqueous
NaHCOs3 solution and extracted with DCM (3 x). The combined organic layers were washed
with brine, dried (MgSOa), filtered and concentrated in vacuo. Purification by flash
chromatography (SiO2, 0 to 50% EtOAc in heptane) gave ethyl 3-(N-(2,5-dichloropyridin-4-
yl)-3-ethoxy-3-oxopropanamido)-3-methylbutanoate (1.58 g, 42%) as a colourless oil. 'H
NMR (400 MHz, Chloroform-d) & 8.54 (s, 1H), 7.74 (s, 1H), 4.23 - 4.11 (m, 4H), 3.86 (d, J =
15.5 Hz, 1H), 3.04 (d, J = 15.7 Hz, 1H), 2.93 (d, J = 15.5 Hz, 1H), 2.67 (d, J = 15.5 Hz, 1H),
1.68 (s, 3H), 1.33 - 1.23 (m, 6H), 1.19 (s, 3H) ppm. ESI-MS m/z calc. 404.091, found 405.2
(M+1)*.

Step 3:

[00220] Sodium (81 mg, 3.523 mmol) was added portionwise to EtOH (4 mL) at 0 °C
under argon and the resulting mixture was stirred until the sodium was completely dissolved.
The mixture was warmed to ambient temperature, then added dropwise to a stirred solution of
ethyl 3-(N-(2,5-dichloropyridin-4-yl)-3-ethoxy-3-oxopropanamido)-3-methylbutanoate (1.28
g, 2.948 mmol) in EtOH (25 mL) at 0 °C. The mixture was warmed to ambient temperature
and stirred for 20 h. The reaction was quenched by addition of water and extracted with
EtOAc. The EtOAc layer was separated and discarded. The aqueous layer was acidified to pH
~2 by addition of a 2 M aqueous HCl solution. The solid was filtered to give ethyl 1-(2,5-
dichloropyridin-4-yl)-6,6-dimethyl-2,4-dioxopiperidine-3-carboxylate (447 mg, 40%) as a
white solid. The aqueous layer was further extracted with EtOAc (3 x) and the combined
organic layers were washed with brine, dried (MgSOa), filtered and concentrated in vacuo to

give additional ethyl 1-(2,5-dichloropyridin-4-yl)-6,6-dimethyl-2,4-dioxopiperidine-3-
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carboxylate (48 mg, 4%) as a beige solid. 'H NMR (400 MHz, Chloroform-d) & 14.33 (s,
1H), 8.48 (s, 1H), 7.28 (s, 1H, overlapped with solvent), 4.30 - 4.42 (m, 2H), 3.11 (d, J =
16.8 Hz, 1H), 2.55 (d, J = 17.6 Hz, 1H), 1.53 (s, 3H), 1.37 (t, J = 7.25 Hz, 3H), 1.14 (s, 3H)
ppm. ESI-MS m/z calc. 358.049, found 359.1 (M+1)".

Step 4:

[00221] A solution of ethyl 1-(2,5-dichloropyridin-4-y1)-6,6-dimethyl-2,4-dioxopiperidine-
3-carboxylate (80 mg, 0.212 mmol) in acetonitrile (3.6 mL) and water (36 pL) was stirred at
reflux for 2 h then concentrated in vacuo. Purification by flash chromatography (SiO2, 0 to
75% EtOAc in heptane) gave 1-(2,5-dichloropyridin-4-yl)-6,6-dimethylpiperidine-2,4-dione
(29 mg, 45%) as a white solid. 'H NMR (400 MHz, Chloroform-d) & 8.54 (s, 1H), 7.28 (s,
1H, overlapped with solvent), 3.42 - 3.62 (m, 2H), 2.96 (d, /= 153 Hz, 1H), 2.73 (d, J =
16.0 Hz, 1H), 1.49 (m, 3H), 1.23 (s, 3H) ppm. ESI-MS m/z calc. 286.028, found 287.0
(M+1)".

Step 5:

[00222] A mixture of 1-(2,5-dichloropyridin-4-y1)-6,6-dimethylpiperidine-2,4-dione (37
mg, 0.128 mmol) in DMF-DMA (179.4 mg, 0.2 mL, 1.506 mmol) was heated at 100 °C for 1
h then cooled to ambient temperature. The solvent was decanted and the resulting solid
triturated with Et20 (2 x) then dried under vacuum to give (¥)-1-(2,5-dichloropyridin-4-yl)-3-
((dimethylamino)methylene)-6,6-dimethylpiperidine-2,4-dione (Int-P4, 37 mg, 81%) as a
pale yellow solid. 'H NMR (400 MHz, Chloroform-d) & 8.49 (s, 1H), 7.99 (s, 1H), 7.24 (s,
1H), 3.34 (s, 3H), 3.21 (s, 3H), 2.93 (d, J = 15.6 Hz, 1H), 2.49 (d, J = 16.0 Hz, 1H), 1.49 (s,
3H), 1.13 (s, 3H) ppm. ESI-MS m/z calc. 341.070, found 342.1 (M+1)".

Intermediate 10: Synthesis of 5-chloro-4-fluoro-1-((2-
(trimethylsilyl)ethoxy)methyl)pyridin-2(1H)-one (Int-PS)

1)NaH, SEMCI, THF, 0

CN\A NH  °Cto RT, 56% )C' A~ -SEM
F X0 F "0
Int-P5

Step 1:

[00223] NaH (1.65 g, 60 % dispersion in mineral oil, 41.254 mmol) was added to a stirred
solution of 5-chloro-4-fluoropyridin-2(1H)-one (2 g, 13.556 mmol) in THF (30 mL) at 0 °C
and the reaction mixture was stirred for 15 min at 0 °C. SEMCI (3.391 g, 3.6 mL, 20.341

mmol) was added and the mixture was stirred at ambient temperature for 2 h. The reaction
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was quenched by addition of ice cold water (20 mL) and extracted with EtOAc (2 x 20 mL).
The combined organic layers were washed with brine (20 mL), dried (NazSQOas), filtered and
concentrated in vacuo. Purification by flash chromatography (12 g SiOz, 40 to 50% EtOAc in
heptane) gave S-chloro-4-fluoro-1-((2-(trimethylsilyl)ethoxy)methyl)pyridin-2(1H)-one (Int-
P5, 2.3 g, 56%) as brown oil. "H NMR (400 MHz, DMSO-ds) & 8.26 (d, J = 9.6 Hz, 1H),
6.52 (d,J = 11.6 Hz, 1H), 5.23 (s, 2H), 3.58 (t, J = 8.4 Hz, 2H), 0.86 ( t,.J = 8.0 Hz, 2H), -
0.03 (s, 9H) ppm. ESI-MS m/z calc. 277.070, found 278.0 (M+1)*.

Intermediate 11: Synthesis of (S)-1-(trityloxy)butan-2-ol (Int-A28)

1) TrCl, EtsN, DMAP,

OH DCM, 0 °C to RT, 57% OH
HO\/'\/ - TrO\/'\/
Int-A28

Step 1:

[00224] EtsN (726 mg, 1 mL, 7.175 mmol) and DMAP (43 mg, 0.352 mmol) were
successively added to a solution of (S)-butane-1,2-diol (320 mg, 3.551 mmol) and TrCl (990
mg, 3.551 mmol) in DCM (10 mL) at 0 °C and the reaction mixture was stirred at ambient
temperature for 20 h. The mixture was diluted with HCI (1% aqueous solution) and extracted
with DCM (3 x). The combined organic layers were washed with brine, dried (MgSQOa4),
filtered and concentrated in vacuo. Purification by flash chromatography (SiO2, 0 to 25%
EtOAc in heptane) gave (5)-1-(trityloxy)butan-2-ol (Int-A28, 680 mg, 57%) as a colourless
oil. 'TH NMR (400 MHz, DMSO-ds) & 7.38 - 7.43 (m, 6H), 7.33 (t, J = 7.6 Hz, 6H), 7.22 -
7.28 (m, 3H), 4.64 (d, J = 5.4 Hz, 1H), 3.54 (dt, J = 7.5, 5.0 Hz, 1H), 2.93 (dd, J = 8.9, 5.6
Hz, 1H), 2.78 (dd, J = 8.9, 5.6 Hz, 1H), 1.47 - 1.60 (m, 1H), 1.28 - 1.37 (m, 1H), 0.79 (t, J =
7.4 Hz, 3H) ppm. ESI-MS m/z calc. 332.178, found 331.4 (M-1)".

[00225] The following Intermediate was made using the method described in Intermediate
11, except that, in Step 1, (5)-3-methylbutane-1,2-diol was used in place of (S)-butane-1,2-
diol.

Table 13: Intermediate Prepared Using the Method Described in Intermediate 11

Interme Compound Structure/
diate p LC/MS NMR (shifts in ppm)
Compound Name
Number

OH No "H NMR (400 MHz, Chloroform-d)

Int-A29 TrO chromophore | 6 7.39 -7.34 (m, 6H), 7.27 - 7.15
in molecule | (m, 9H), 3.42 - 3.36 (br m, 1H),
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Interme Compound Structure/
diate pou uctu LC/MS NMR (shifts in ppm)
Compound Name
Number
(5)-3-methyl-1- 3.18 (dd, /= 9.4, 3.3 Hz, 1H), 3.00
(trityloxy)butan-2-ol (dd,J =94, 7.6 Hz, 1H), 2.21 (br

s, IH), 1.67 - 1.57 (m, 1H), 0.84 -
0.78 (d,J = 4.0 Hz, 3H), 0.69 (d, J
= 6.8 Hz, 3H) ppm.

VI. Synthesis of Compounds

Example 1: Synthesis of rel-5-(5-Chloro-2-(((15)-2-hydroxy-1-(tetrahydrofuran-3-
yl)ethyl)amino)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-
4-one (Compound 1), rel-5-(5-chloro-2-(((1R)-2-hydroxy-1-(tetrahydrofuran-3-
yl)ethyl)amino)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-
4-one (Compound 2), rel-5-(5-chloro-2-(((1S)-2-hydroxy-1-(tetrahydrofuran-3-
yl)ethyl)amino)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-
4-one (Compound 3) and rel-5-(5-chloro-2-(((1R)-2-hydroxy-1-(tetrahydrofuran-3-
yl)ethyl)amino)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-
4-one (Compound 4)

Q
[
52003,
_ce% % NN eSO
Nl P H
Cl 2)rac 2-Amino-2- N
(tetrahydrofuran-3-
y\)ethan 1- OI DIPEA,

CI CI CI CI

1, first eluting isomer 2, second eluting isomer 3, third eluting isomer 4, fourth eluting isomer
Step 1:

[00226] Cs2C03(18.3 g, 56.17 mmol) was added to a solution of 2,5-dichloro-4-
fluoropyridine (4.604 g, 27.74 mmol) and 1-(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-
c]pyridin-4-one (S1, 7.30 g, 28.11 mmol) in DMA (80 mL) and the reaction mixture was
heated to 105 °C for 1 h. The reaction was diluted with water (300 mL). The solid was
filtered, washed with heptane (100 mL) and dried at 40 °C under vacuum to give 1-(2-
chlorobenzyl)-5-(2,5-dichloropyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one
(9.622 g, 86%) as an off-white solid. 'H NMR (500 MHz, DMSO-ds) 6 8.78 (s, 1H), 8.23 (d,
J = 0.8 Hz, 1H), 8.02 (s, 1H), 7.55 (d, J = 7.5 Hz, 1H), 7.53 - 7.50 (m, 1H), 7.42 - 7.31 (m,
2H), 7.12 - 7.05 (m, 1H), 7.00 (dd, J = 7.6, 0.9 Hz, 1H), 5.75 - 5.63 (m, 2H) ppm. ESI-MS
m/z calc. 404.000, found 405.2 (M+1)".
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Step 2:

[00227] DIPEA (159.4 mg, 214.8 uL, 1.233 mmol) was added to a stirred solution of 1-(2-
chlorobenzyl)-5-(2,5-dichloropyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (50
mg, 0.123 mmol) and rac-2-amino-2-(tetrahydrofuran-3-yl)ethan-1-ol (80.87 mg, 0.617
mmol) in DMSO (300 puL) and the reaction mixture was stirred at 150 °C for 20 h. The
mixture was diluted with EtOAc¢ (30 mL) and washed with water (30 mL). The aqueous layer
was separated and extracted with EtOAc (2 x 30 mL). The combined organic extracts were
dried (MgSOa), filtered and concentrated in vacuo. Purification by reverse phase HPLC (Cis
X-bridge column, 30 to 45% MeCN in water with 1% NH4+OH) gave rac-5-(5-chloro-2-((2-
hydroxy-1-(tetrahydrofuran-3-yl)ethyl)Jamino)pyridin-4-y1)-1-(2-chlorobenzyl)-1,5-dihydro-
4H-pyrazolo[4,3-c]pyridin-4-one.

Step 3:

[00228] The isomers of rac-5-(5-chloro-2-((2-hydroxy-1-(tetrahydrofuran-3-
yl)ethyl)amino)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-
one were separated by chiral SFC using a Chiralpak® IB-3 column, 5 um particle size, 25 cm
x 20 mm from Daicel Corporation (Mobile phase: 25% MeOH (supplemented with 20 mM
ammonia), 75% COz; Flow rate 100 mL/min) to give:

[00229] First Eluting Isomer (rt = 7.62 minutes): re/-5-(5-chloro-2-(((15)-2-hydroxy-1-
(tetrahydrofuran-3-yl)ethyl)amino)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 1, 2.6 mg, 19%). 'TH NMR (500 MHz, DMSO-ds) &
8.20 (d,J = 0.8 Hz, 1H), 8.12 (s, 1H), 7.54 - 7.42 (m, 2H), 7.41 - 7.31 (m, 2H), 7.09 (dd, J =
7.4,2.0 Hz, 1H), 6.95 (1, J = 8.7 Hz, 1H), 6.90 (dd, J = 7.5, 0.9 Hz, 1H), 6.65 (d, J = 1.5 Hz,
1H), 5.67 (d, J = 4.5 Hz, 2H), 4.77 - 4.74 (m, 1H), 4.01 - 3.98 (m, 1H), 3.84 - 3.76 (m, 1H),
3.75 - 3.66 (m, 1H), 3.63 - 3.55 (m, 1H), 3.50 - 3.36 (m, 3H), 2.49 - 2.42 (m, 1H), 1.96 - 1.92
(m, 1H), 1.72 - 1.59 (m, 1H) ppm. ESI-MS m/z calc. 499.118, found 500.4 (M+1)".

[00230] Second Eluting Isomer (rt = 10.16 minutes): re/-5-(5-chloro-2-(((1R)-2-hydroxy-
1-(tetrahydrofuran-3-yl)ethyl)amino)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 2, 1.6 mg, 11%). 'H NMR (500 MHz, DMSO-ds) &
8.19 (d,J = 0.8 Hz, 1H), 8.12 (s, 1H), 7.54 - 7.42 (m, 2H), 7.40 - 7.32 (m, 2H), 7.09 (dd, J =
7.5, 1.9 Hz, 1H), 6.96 - 6.87 (m, 2H), 6.64 (s, 1H), 5.67 (d, J = 4.5 Hz, 2H), 4.76 - 4.72 (m,
1H), 4.00 - 3.96 (m, 1H), 3.82 - 3.70 (m, 2H), 3.68 - 3.51 (m, 2H), 3.50 - 3.40 (m, 2H), 2.00 -
1.94 (m, 1H), 1.69 - 1.58 (m, 1H) ppm; exchangeable H not observed. ESI-MS m/z calc.
499.118, found 500.4 (M+1)".
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[00231] Third Eluting Isomer (rt = 12.52 minutes): re/-5-(5-chloro-2-(((15)-2-hydroxy-
1-(tetrahydrofuran-3-yl)ethyl)amino)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 3, 1.5 mg, 11%). '"H NMR (500 MHz, DMSO-ds) &
8.19(d,J =0.8 Hz, 1H), 8.12 (s, 1H), 7.54 - 7.41 (m, 2H), 7.41 - 7.30 (m, 2H), 7.09 (dd, J =
7.5, 1.9 Hz, 1H), 6.96 - 6.87 (m, 2H), 6.64 (s, 1H), 5.67 (d,J = 4.7 Hz, 2H), 4.76 - 4.72 (m,
1H), 3.98 (s, 1H), 3.76 (dtd, J = 18.6, 8.1, 3.8 Hz, 2H), 3.62 (td, J = 8.2, 7.0 Hz, 1H), 3.57 -
3.39 (m, 3H), 2.09 - 1.82 (m, 1H), 1.69 - 1.57 (m, 1H) ppm; exchangeable H not observed.
ESI-MS m/z calc. 499.118, found 500.4 (M+1)".

[00232] Fourth Eluting Isomer (rt = 15.09 minutes): re/-5-(5-chloro-2-(((1R)-2-hydroxy-
1-(tetrahydrofuran-3-yl)ethyl)amino)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 4, 1.4 mg, 10%). 'H NMR (500 MHz, DMSO-ds) &
8.20(d,J = 0.8 Hz, 1H), 8.12 (s, 1H), 7.54 - 7.42 (m, 2H), 7.36 (dtd, / = 17.9, 7.4, 1.7 Hz,
2H), 7.09 (dd, J=17.5, 1.9 Hz, 1H), 6.95 (t, J = 8.7 Hz, 1H), 6.90 (dd, J = 7.6, 0.9 Hz, 1H),
6.65(d,J =15Hz, 1H), 5.67 (d,J = 4.5 Hz, 2H), 4.78 - 4.74 (m, 1H), 4.01 - 3.97 (m, 1H),
3.84-3.76 (m, 1H), 3.75 - 3.66 (m, 1H), 3.64 - 3.55 (m, 1H), 3.48 - 3.39 (m, 3H), 2.51 - 2.42
(m, 1H), 1.96 - 1.92 (m, 1H), 1.72 - 1.59 (m, 1H) ppm. ESI-MS m/z calc. 499.118, found
500.4 (M+1)*.

Example 2: Synthesis of (5)-1-(2-Chlorobenzyl)-5-(2-((1-hydroxypropan-2-yl)amino)-5-
methylpyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 5)

1) CsC03, DMA, 100 °C,
98%
2) Trimethylboroxine,

o Cs,CO3, PACIy(PPhs),, N
1,4-dioxane, water, 100 ° %% OH
am N
A

7 NH Br- C, 82% N
cl N\N | = * ~ }\I - »
F A ¢l 3)(S)-2-aminopropan-1-ol,
DMSO, 150 °C, 8%
S1 5
Cl
Step 1:

[00233] Cs2CO03 (990 mg, 3.038 mmol) was added to a stirred solution of 1-(2-
chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (S1, 393 mg, 1.513 mmol) and
5-bromo-2-chloro-4-fluoro-pyridine (320 mg, 1.521 mmol) in DMA (6 mL) and the reaction
mixture was stirred at 100 °C for 30 min. The mixture was partitioned between EtOAc (30
mL) and water (30 mL). The aqueous layer was separated and extracted with EtOAc (2 x 30
mL). The combined organic extracts were dried (MgSQOa), filtered and concentrated in vacuo

to give 5-(5-bromo-2-chloropyridin-4-y1)-1-(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-
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c]pyridin-4-one (665 mg, 98%), which was used without further purification in the next step.
'H NMR (500 MHz, DMSO-ds) & 8.86 (s, 1H), 8.23 (d, / = 0.8 Hz, 1H), 7.99 (s, 1H), 7.55 -
7.49 (m, 2H), 7.42 - 7.31 (m, 2H), 7.13 - 7.07 (m, 1H), 7.00 (dd, J = 7.6, 0.8 Hz, 1H), 5.77 -
5.63 (m, 2H) ppm. ESI-MS m/z calc. 447.949, found 451.0 (M+1)".

Step 2:

[00234] PdCl2(PPhs3)2 (7.9 mg, 0.011 mmol) was added to a stirred suspension of 5-(5-
bromo-2-chloropyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-
one (50 mg, 0.111 mmol), Cs2CO3 (73 mg, 0.224 mmol) and trimethyl boroxine (80 uL, 50
% w/v solution in THF, 0.319 mmol) in a mixture of 1,4-dioxane (500 uL) and water (50
uL). The mixture was degassed by bubbling nitrogen gas through and the reaction was heated
to 100 °C for 2 h. The mixture was partitioned between EtOAc (30 mL) and water (30 mL).
The aqueous layer was separated and extracted with EtOAc (2 x 30 mL). The combined
organic extracts were dried (MgSQa4), filtered and concentrated in vacuo. Purification by flash
chromatography (5102, 0 to 50% EtOAc in heptane) gave 5-(2-chloro-5-methylpyridin-4-yl)-
1-(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (35 mg, 82%) as a white
solid. "H NMR (500 MHz, DMSO-ds) § 8.49 (d, J = 0.7 Hz, 1H), 8.22 (d, J = 0.8 Hz, 1H),
7.69 - 7.64 (m, 1H), 7.55 - 7.49 (m, 2H), 7.41 - 7.30 (m, 2H), 7.11 - 7.06 (m, 1H), 6.96 (dd, J
=7.5,0.9 Hz, 1H), 5.74 - 5.63 (m, 2H), 2.06 (s, 3H) ppm. ESI-MS m/z calc. 384.055, found
385.1 (M+1)".

Step 3:

[00235] A solution of 5-(2-chloro-5-methylpyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-
4H-pyrazolo[4,3-c]pyridin-4-one (35 mg, 0.091 mmol) and (S)-2-aminopropan-1-ol (71 mg,
0.945 mmol) in DMSO (0.5 mL) was heated to 150 °C and stirred for 22 h. Purification by
reverse phase HPLC (Cis X-bridge column, 30 to 45% MeCN in water with 1% NH4+OH)
gave (5)-1-(2-chlorobenzyl)-5-(2-((1-hydroxypropan-2-yl)amino)-5-methylpyridin-4-yl)-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 5, 3.1 mg, 8%) as a white solid. 'H
NMR (500 MHz, DMSO-ds) 6 8.18 (d, J = 0.9 Hz, 1H), 7.94 (s, 1H), 7.51 (dd, J = 7.8, 1.5
Hz, 1H), 7.44 - 7.30 (m, 4H), 7.08 (dd, J = 7.4, 1.9 Hz, 1H), 6.86 (dd, J = 7.6, 0.9 Hz, 1H),
6.39 (s, 1H), 630 (t, J = 7.4 Hz, 1H), 5.67 (d, J = 5.3 Hz, 2H), 4.72 - 4.68 (m, 1H), 3.95 -
3.89 (m, 1H), 3.50 - 3.46 (m, 1H), 1.83 (s, 3H), 1.12 (dd, J = 6.6, 5.0 Hz, 3H) ppm. ESI-MS
m/z calc. 423.146, found 424.4 (M+1)".
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Example 3: Synthesis of 5-(5-Chloro-2-(((17,3r)-3-hydroxy-1-
(hydroxymethyl)cyclobutyl)amino)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 6) and 5-(5-chloro-2-(((1s,3s)-3-hydroxy-1-
(hydroxymethyl)cyclobutyl)amino)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 7)

1)Cs,CO3, DMA, 105 °
C,82%

Cl OH cl OH
2)TFAA, urea hydrogen o | SN o} | SN I,
peroxide, DCM, 0 °C = > OH N, oK )=OH
W ¢ _WRTIS% N N TN N
‘N = and N =

Cl 3)3 -amino-3-
hydroxymethyl)cyclob
utan-1-ol

hydrochloride, DMSO, F 6, first eluting isomer F 7, second eluting isomer
125 °C then Byping,
125°C

4)SFC, 22% over 2 steps

Step 1:
[00236] Cs2C03 (17.6 g, 54.02 mmol) was added to a solution of 2,5-dichloro-4-
fluoropyridine (4.444 g, 26.77 mmol) and 1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-
¢]pyridin-4-one (S2, 6.500 g, 26.72 mmol) in DMA (80 mL) and the reaction mixture was
heated to 105 °C for 1 h. The reaction mixture was diluted with water (300 mL) causing a
precipitate to crash out of solution. The solid was collected by filtration, washed with heptane
(100 mL) and dried at 40 °C under vacuum to give 5-(2,5-dichloropyridin-4-y1)-1-(2-
fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (8.51 g, 82%) as an off-white
solid. "H NMR (500 MHz, DMSO-ds) § 8.78 (s, 1H), 8.20 (d, J = 0.8 Hz, 1H), 8.01 (s, 1H),
7.56 (d,J = 7.6 Hz, 1H), 7.44 - 7.36 (m, 1H), 7.31 - 7.17 (m, 3H), 7.02 (dt, J = 7.6, 0.8 Hz,
1H), 5.71 - 5.60 (m, 2H) ppm. ESI-MS m/z calc. 388.029, found 389.0 (M+1)".
Step 2:
[00237] TFAA (3.5 mL, 25.18 mmol) was added to a solution of urea hydrogen peroxide
(2.4 g, 25.51 mmol) in DCM (20 mL) at 0 °C and the mixture was stirred for 15 min. A
solution of 5-(2,5-ichloropyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-
¢]pyridin-4-one (1 g, 2.569 mmol) in DCM (20 mL) was added and the reaction was stirred at
ambient temperature for 2 h. The mixture was diluted with DCM (15 mL) and neutralised by
addition of a NaHCOs solution. The aqueous layer was separated and extracted with DCM (2
x 10 mL). The combined organic extracts were passed through a phase separator and
concentrated in vacuo. Purification by flash chromatography (12 g SiO2, 0 to 100% EtOAc in
heptane, then 0 to 20% MeOH in EtOAc) gave 2,5-dichloro-4-(1-(2-fluorobenzyl)-4-oxo-1,4-
dihydro-5H-pyrazolo[4,3-c]pyridin-5-yl)pyridine 1-oxide (159 mg, 15%) as a white solid. 'H
NMR (500 MHz, DMSO-ds) 6 9.07 (s, 1H), 8.31 (s, 1H), 8.20 (d, J = 0.8 Hz, 1H), 7.52 (d, J
= 7.6 Hz, 1H), 7.44 - 7.32 (m, 1H), 7.30 - 7.14 (m, 3H), 7.06 - 6.78 (m, 1H), 5.67 (d, J = 15.5
Hz, 1H), 5.62 (d, J = 15.5 Hz, 1H) ppm. ESI-MS m/z calc. 404.024, found 405.2 (M+1)".
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Step 3:

[00238] A solution of 3-amino-3-(hydroxymethyl)cyclobutan-1-ol hydrochloride (330 mg,
as a 1:1 mixture of diastereomers, 2.148 mmol) in MeOH (1 mL) was deposited on an SCX-
cartridge preliminary washed with MeOH (10 mL). The amine was released by eluting the
cartridge with a 2 N methanolic ammonia solution and the resulting filtrates were
concentrated in vacuo. The residue was dissolved in DMSO (2 mL), added to 2,5-dichloro-4-
(1-(2-fluorobenzyl)-4-oxo-1,4-dihydro-5H-pyrazolo[4,3-c]pyridin-5-yl)pyridine 1-oxide (150
mg, 0.370 mmol) and the reaction mixture was heated and stirred at 125 °C for 16 h. B2pinz
(150 mg, 0.591 mmol) was added and the mixture was stirred at 125 °C for 1 h. The reaction
was cooled to ambient temperature and concentrated in vacuo. Purification by reverse phase
HPLC (Cis X-bridge column, 23 to 38% MeCN in water with 1% ammonium hydroxide)
gave 5-(5-chloro-2-((3-hydroxy-1-(hydroxymethyl)cyclobutyl)amino)pyridin-4-yl)-1-(2-
fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one as a mixture of 2 diastereomers.
Step 4:

[00239] The diastereomers of 5-(5-chloro-2-((3-hydroxy-1-
(hydroxymethyl)cyclobutyl)amino)pyridin-4-y1)-1-(2-fluorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one were separated by chiral SFC using a Chiralpak® IG column, 5
um particle size, 25 cm x 20 mm from Daicel Corporation (Mobile phase: 50 to 60% MeOH
(supplemented with 20 mM ammonia), 60 to 50% COz; Flow rate 100 mL/min) to give:
[00240] First Eluting Isomer (rt = 2.63 minutes): 5-(5-chloro-2-(((17,37)-3-hydroxy-1-
(hydroxymethyl)cyclobutyl)amino)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 6, 14.2 mg, 8% over 2 steps) as a white solid. 'H
NMR (500 MHz, DMSO-ds) 6 8.17 (d, J = 0.9 Hz, 1H), 8.12 (s, 1H), 7.47 (d, J = 7.6 Hz,
1H), 7.42 - 7.36 (m, 1H), 7.31 - 7.16 (m, 3H), 7.04 (s, 1H), 6.91 (d, J = 7.5 Hz, 1H), 6.56 (s,
1H), 5.68 - 5.56 (m, 2H), 4.95 (br s, 1H), 4.81 (br s, 1H), 4.24 - 4.11 (m, 1H), 3.62 (d, J =
10.7 Hz, 1H), 3.56 (d, J = 10.7 Hz, 1H), 2.44 - 2.32 (m, 2H), 2.03 - 1.93 (m, 2H) ppm. ESI-
MS m/z calc. 469.132, found 468.1 (M-1)".

[00241] Second Eluting Isomer (rt = 3.50 minutes): 5-(5-chloro-2-(((1s,3s)-3-hydroxy-1-
(hydroxymethyl)cyclobutyl)amino)pyridin-4-y1)-1-(2-fluorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 7, 25.2 mg, 14% over 2 steps) as a white solid. 'H
NMR (500 MHz, DMSO-ds) 6 8.16 (d, J = 0.8 Hz, 1H), 8.10 (s, 1H), 7.45 (d, J = 7.5 Hz,
1H), 7.44 - 7.36 (m, 1H), 7.30 - 7.14 (m, 4H), 6.91 (dd, J = 7.6, 0.7 Hz, 1H), 6.51 (s, 1H),
5.70 - 5.55 (m, 2H), 4.96 (d, J = 6.4 Hz, 1H), 4.84 (t, J = 5.7 Hz, 1H), 4.15 - 3.86 (m, 1H),
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3.58 (dd, J = 10.9, 5.6 Hz, 1H), 3.50 (dd, J = 10.8, 5.6 Hz, 1H), 2.67 - 2.55 (m, 2H), 1.90
(dd, J = 12.3, 7.0 Hz, 2H) ppm. ESI-MS m/z calc. 469.132, found 468.2 (M-1)".

Example 4: Synthesis of (5)-5-(5-Chloro-2-((1-cyclopropyl-2-
hydroxyethyl)amino)pyridin-4-yl)-1-(2,6-difluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-
c]pyridin-4-one (Compound 8)

[
cl foid | =N
O NN F  Br . oSNy P OH
| 1)KO'Bu, NMP, RT, 44% F | N/ | N N
NN _— = OH and F N H
= N N N &
N, | P 2)(S)-2-amino-2- F N H

F cyclopropylethan-1-ol, NENF

sB1

Iz N

DIPEA, NMP, 150 °C,
63% first eluting isomer F 8, second eluting isomer

Step 1:

[00242] Under nitrogen, KO'Bu (40 mg, 0.357 mmol) was added in one portion to a
solution of 5-(2,5-dichloropyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (SB1,
50 mg, 0.178 mmol) and 2-(bromomethyl)-1,3-difluorobenzene (70 mg, 0.338 mmol) in
NMP (1 mL) and the reaction mixture was stirred at ambient temperature for 3 h. The
reaction was quenched by addition of water and concentrated in vacuo. Purification by
reverse phase HPLC (Cis X-bridge column, 38 to 53% MeCN in water with 0.1% ammonium
hydroxide) gave a ~ 1:1 mixture of 5-(2,5-dichloropyridin-4-yl)-1-(2,6-difluorobenzyl)-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (ESI-MS m/z calc. 406.020, found 407.0 (M+1)")
and 5-(2,5-dichloropyridin-4-y1)-2-(2,6-difluorobenzyl)-2,5-dihydro-4H-pyrazolo[4,3-
c]pyridin-4-one (ESI-MS m/z calc. 406.020, found 407.0 (M+1)") (32 mg, 44%) as an off-
white solid, which was used without further purification in the next step.

Step 2:

[00243] (S)-2-amino-2-cyclopropylethan-1-ol (50 mg, 0.494 mmol) and DIPEA (70 L,
0.402 mmol) were successively added to a ~ 1:1 mixture of 5-(2,5-dichloropyridin-4-yl)-1-
(2,6-difluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c|pyridin-4-one and 5-(2,5-
dichloropyridin-4-yl)-2-(2,6-difluorobenzyl)-2,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one
(36 mg, 0.088 mmol) in NMP (1 mL) and the reaction mixture was stirred at 150 °C
overnight. The reaction was cooled to ambient temperature and concentrated in vacuo.
Purification by reverse phase HPLC (Cis X-bridge column, 30 to 45% MeCN in water with
0.1% ammonium hydroxide) gave a pale brown solid. The regioisomers were separated by
SFC using a DEAP column, 5 um particle size, 25 cm x 10 mm from Princeton
Chromatography, Inc. (Mobile phase: 25% MeOH (supplemented with 20 mM ammonia),
75% COz2; Flow rate 10 mL/min) to give:
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[00244] First Eluting Isomer (rt = 2.50 minutes): ($)-5-(5-chloro-2-((1-cyclopropyl-2-
hydroxyethyl)amino)pyridin-4-y1)-2-(2,6-difluorobenzyl)-2,5-dihydro-4H-pyrazolo[4,3-
c]pyridin-4-one (6.2 mg, 30%) as a white solid. "H NMR (500 MHz, DMSO-ds) & 8.53 (d, J
=43 Hz, 1H), 7.83 (s, 1H), 7.27 (tt, J = 8.4, 6.6 Hz, 1H), 6.98 - 6.89 (m, 3H), 6.63 (t,J =
6.8 Hz, 1H), 6.35 (d,J = 0.9 Hz, 1H), 6.32 (ddd, J = 7.5, 3.7, 0.8 Hz, 1H), 5.38 (s, 2H), 4.46
(d,J =179 Hz, 1H), 3.33 - 3.24 (m, 3H), 0.76 (tq, J = 8.1, 4.8, 4.0 Hz, 1H), 0.26 - 0.03 (m,
3H), -0.00 (tt, J = 9.2, 4.3 Hz, 1H) ppm. ESI-MS m/z calc. 471.127, found 472.0 (M+1)".
[00245] Second Eluting Isomer (rt = 3.35 minutes): (.5)-5-(5-chloro-2-((1-cyclopropyl-2-
hydroxyethyl)amino)pyridin-4-yl)-1-(2,6-difluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-
c]pyridin-4-one (Compound 8, 7.02 mg, 33%) as a white solid. 'H NMR (500 MHz, DMSO-
ds) 6 8.13 (dd, /= 2.0, 0.8 Hz, 1H), 8.10 (s, 1H), 7.53 - 7.46 (m, 2H), 7.21 - 7.14 (m, 2H),
6.95(d,J =7.5Hz, 1H), 6.90 (t,J = 7.4 Hz, 1H), 6.63 (d, J = 1.1 Hz, 1H), 5.63 (s, 2H), 4.71
(dt,J =179, 5.3 Hz, 1H), 3.59 - 3.49 (m, 3H), 1.16 - 0.95 (m, 1H), 0.55 - 0.29 (m, 3H), 0.25
(ddd, J = 8.7, 6.4, 4.6 Hz, 1H) ppm. ESI-MS m/z calc. 471.127, found 472.0 (M+1)".

Example S: Synthesis of (5)-1-(2,6-Difluorobenzyl)-5-(5-fluoro-2-((1-hydroxybutan-2-
yl)amino)pyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 9)

F OH
I L L O
1)Cs,C04, DMA, 50 °C, O
FN@@” S O he
NTNF o+ | > [ A\
E7X~F 2)(S)-2-aminobutan-1-ol,
57 sulfolane, 130 °C, 25% 9

F F
Step 1:
[00246] Cs2C03(11.7 g, 35.91 mmol) was added to a stirred solution of 1-(2,6-
difluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (S7, 5.01 g, 18.60 mmol) and
2.,4,5-trifluoropyridine (2.39 g, 17.96 mmol) in DMA (50 mL) and the reaction was stirred at

50 °C for 23 h. The mixture was cooled to ambient temperature, quenched by addition of
water (200 mL) and stirred for 2 h. The resulting solid was filtered and washed with water
and heptane. Purification by trituration from hot MeOH gave 1-(2,6-difluorobenzyl)-5-(2,5-
difluoropyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (5.99 g, 86%) as a beige
solid. "H NMR (400 MHz, DMSO-ds) § 8.51 (t, J = 1.4 Hz, 1H), 8.18 (d, J = 0.8 Hz, 1H),
7.75 - 7.65 (m, 2H), 7.50 (tt, J = 8.5, 6.7 Hz, 1H), 7.23 - 7.12 (m, 2H), 7.09 (d, J = 7.6 Hz,
1H), 5.65 (s, 2H) ppm. ESI-MS m/z calc. 374.079, found 375.0 (M+1)".
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Step 2:

[00247] A 4 mL screw-top vial, containing a solution of 1-(2,6-difluorobenzyl)-5-(2,5-
difluoropyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (70 mg, 0.187 mmol) and
(8)-2-aminobutan-1-ol (51 mg, 0.572 mmol) in sulfolane (0.7 mL) was sealed and the mixture
was stirred at 130 °C for 2.5 days. The mixture was cooled to ambient temperature, diluted
with EtOAc (7 mL) and washed with a half-saturated brine solution (2 x 3 mL). The
combined organic extracts were dried (MgSOa), filtered and concentrated in vacuo.
Purification by reverse phase HPLC (Cis Sunfire column, 23% to 38% MeCN in water with
0.1 % formic acid) gave (5)-1-(2,6-difluorobenzyl)-5-(5-fluoro-2-((1-hydroxybutan-2-
yl)amino)pyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 9, 21.2 mg,
25%) as a white solid. "H NMR (400 MHz, DMSO-ds)  8.14 (d, J = 0.8 Hz, 1H), 8.08 (d, J
= 1.9 Hz, 1H), 7.61 (dd, J = 7.6, 0.6 Hz, 1H), 7.50 (ddd, J = 15.1, 8.5, 6.7 Hz, 1H), 7.17 (t, J
= 8.1 Hz, 2H), 6.98 (d, J = 7.5 Hz, 1H), 6.60 (d, J = 5.0 Hz, 1H), 6.50 (d, J = 8.1 Hz, 1H),
5.63 (s, 2H), 4.64 (t, J = 5.5 Hz, 1H), 3.78 (d, J = 5.6 Hz, 1H), 3.50 (dt, J = 10.0, 4.9 Hz,
1H), 3.40 - 3.33 (m, 1H), 1.68 (dq, J = 13.9, 6.6 Hz, 1H), 1.45 (dq, J = 14.3, 7.6 Hz, 1H),
0.91 (t, J = 7.4 Hz, 3H) ppm. ESI-MS m/z calc. 443.157, found 444.5 (M+1)".

Example 6: Synthesis of 5-(5-Fluoro-2-(((S)-1-hydroxypropan-2-yl)amino)-3-
methylpyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c|pyridin-4-one
(Compound 10) and 5-(5-fluoro-2-(((S)-1-hydroxypropan-2-yl)amino)-3-methylpyridin-
4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 11)

1)Cs,CO3, DMA, 50 °C,
71%

F. F.
2)CsF, DMSO, 150 °C, 0 SN 2 SN
pwave irradiations, = J\/OH Z J\/OH
N Z and N Z

Cl 3) (S) 2-aminopropan-1-
ol, DIPEA, DMSO, 100
to 150 °C, pwave
irradiations, 12% F F
S2 Int-P2 10, first eluting atropisomer 11, second eluting atropisomer

Step 1:

[00248] Cs2C03 (4 g, 12.277 mmol) was added to a stirred mixture of 2-chloro-4,5-
difluoro-3-methylpyridine (Int-P2, 1.689 mg, 6.764 mmol) and 1-(2-fluorobenzyl)-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (S2, 1.75 g, 7.195 mmol) in DMA (25 mL) and the
reaction mixture was heated at 50 °C for 1 h. The reaction was partitioned between water and
EtOAc. The aqueous layer was separated and extracted with EtOAc. The combined organic
extracts were washed with brine, dried (MgSOQa4), filtered and concentrated in vacuo.
Purification by flash chromatography (SiOz, 0 to 100% EtOAc in heptane) followed by
reverse phase chromatography (12 g Cis column, 20 to 80% MeCN in water with 0.1%
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ammonium hydroxide) gave 5-(2-chloro-5-fluoro-3-methylpyridin-4-yl)-1-(2-fluorobenzyl)-
1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (1.871 g, 71%) as a white solid. 'H NMR (400
MHz, Chloroform-d) & 8.31 (s, 1H), 8.24 (d, J = 0.9 Hz, 1H), 7.37 - 7.27 (m, 2H), 7.17 - 7.09
(m, 2H), 6.89 (dd, J = 7.6, 1.1 Hz, 1H), 6.59 (d, J = 7.8 Hz, 1H), 5.52 (s, 2H), 2.22 (s, 3H)
ppm. ESI-MS m/z calc. 386.075, found 387.1 (M+1)".

Step 2:

[00249] A stirred suspension of 5-(2-chloro-5-fluoro-3-methylpyridin-4-yl)-1-(2-
fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (150 mg, 0.385 mmol) and CsF
(351 mg, 2.311 mmol) in DMSO (3.5 mL) was heated to 150 °C under microwave
irradiations for 4 h. The reaction was poured over a saturated NaHCOs3 solution and extracted
with EtOAc (x 3). The combined organic extracts were washed with brine, dried (MgSOa),
filtered and concentrated in vacuo. Purification by reverse phase chromatography (12 g Cis
column, 50 to 100% MeCN in water with 0.1% formic acid) gave 5-(2,5-difluoro-3-
methylpyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (127
mg, 67%) as a pale brown oil. 'H NMR (400 MHz, Chloroform-d) & 8.24 (s, 1H), 8.07 (s,
1H), 7.37 - 7.28 (m, 2H), 7.17 - 7.09 (m, 2H), 6.93 - 6.90 (m, 1H), 6.59 (d, J = 7.8 Hz, 1H),
5.52 (s, 2H), 2.12 (s, 3H) ppm. ESI-MS m/z calc. 370.104, found 371.1 (M+1)".

Step 3:

[00250] DIPEA (200.34 mg, 0.27 mL, 1.550 mmol) was added to a stirred solution of 5-
(2,5-difluoro-3-methylpyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-
c]pyridin-4-one (127 mg, 0.260 mmol) and (S)-2-aminopropan-1-ol (115.80 mg, 0.12 mL,
1.542 mmol) in DMSO (1.2 mL) and the reaction mixture was successively heated for 1h
each at 100 °C, at 120 °C and at 130 °C. The mixture was further heated under microwave
irradiations at 150 °C for 5 h. The reaction was quenched by addition of water and extracted
with EtOAc (x 3). The combined organic extracts were washed with brine, dried (MgSOa),
filtered and concentrated in vacuo. Purification by reverse phase chromatography (25 g Cis
column, 20 to 60% MeCN in water with 0.1% formic acid) gave:

[00251] First Eluting Atropisomer (rt = 1.7 minutes): further purified by reverse phase
chromatography (12 g Cis column, 20 to 37% MeCN in water with 0.1% formic acid), gave
5-(5-fluoro-2-(((S)-1-hydroxypropan-2-yl)amino)-3-methylpyridin-4-yl)-1-(2-fluorobenzyl)-
1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 10, 6 mg, 5%) as a white solid. 'H
NMR (400 MHz, Chloroform-d) & 8.24 (s, 1H), 7.97 (s, 1H), 7.35 - 7.27 (m, 2H), 7.16 - 7.09
(m, 2H), 6.93 - 6.91 (m, 1H), 6.54 (d, J = 7.3 Hz, 1H), 5.51 (s, 2H), 4.23 (s, 2H), 3.81 (dd, J
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=10.5,2.3 Hz, 1H), 3.59 (dd, J = 10.5, 6.9 Hz, 1H), 1.89 (s, 3H), 1.27 (d, J = 6.0 Hz, 3H)
ppm; exchangeable H not observed. ESI-MS m/z calc. 425.166, found 426.2 (M+1)".
[00252] Second Eluting Atropisomer (rt = 1.8 minutes): further purified by flash
chromatography (SiOz, 20 to 100% EtOAc in heptane), gave 5-(5-fluoro-2-(((S)-1-
hydroxypropan-2-yl)amino)-3-methylpyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 11, 8 mg, 7%) as a white solid. "H NMR (400
MHz, Chloroform-d) 6 8.24 (d, J = 0.9 Hz, 1H), 7.98 (s, 1H), 7.36-7.27 (m, 2H), 7.16-7.08
(m, 2H), 6.92 (dd, J = 7.6, 1.1 Hz, 1H), 6.53 (d, / = 7.3 Hz, 1H), 5.51 (s, 2H), 429 (d, J =
6.4 Hz, 1H), 4.20 (qd, J = 6.5,3.0 Hz, 1H), 3.79 (d, J = 10.1 Hz, 1H), 3.68-3.61 (m, 2H),
1.89 (s, 3H), 1.29 (d, J = 6.9 Hz, 3H) ppm. ESI-MS m/z calc. 425.166, found 426.2 (M+1)".

Example 7: Synthesis of rel-(R")-6-((S)-1-((5-Chloro-4-(1-(2-fluorobenzyl)-4-oxo-1,4-
dihydro-SH-pyrazolo[4,3-c]pyridin-5-yl)pyridin-2-yl)amino)ethyl)morpholin-3-one
(Compound 12)

Q"N N OCIf;N\
N o] o) |
al cl Q/\f\/©/ > 1)DMSO, 150 °C, 19% al X NJ\(\NH
NN + N FN H
D 2)TFA, 130 °C, 80% N"~F 0\/go
Int-A17 12

Step 1:

[00253] A 4 mL screw-top vial, containing a stirred solution of 5-(2,5-dichloropyridin-4-
y1)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (70 mg, prepared using
the method described in Example 3 Step 1, 0.180 mmol) and rel-(R")-6-((S)-1-aminoethyl)-4-
(4-methoxybenzyl)morpholin-3-one (Int-A17, 95 mg, 0.359 mmol) in DMSO (0.7 mL), was
sealed and the reaction mixture was stirred at 150 °C for 48 h. The reaction was cooled to
ambient temperature, diluted with EtOAc (10 mL) and washed with a half-saturated brine
solution (2 x 5 mL). The organic extracts were dried (MgSQa4), filtered and concentrated in
vacuo. Purification by flash chromatography (24 g SiOz2, 0 to 5% MeOH in EtOAc) gave rel-
(R*)-6-((S)-1-((5-chloro-4-(1-(2-fluorobenzyl)-4-oxo-1,4-dihydro-5 H-pyrazolo[4,3-c]pyridin-
5-yl)pyridin-2-yl)amino)ethyl)-4-(4-methoxybenzyl)morpholin-3-one (22 mg, 19%) as a
yellow glassy solid. '"H NMR (500 MHz, DMSO-ds) 6 8.17 (t, / = 0.8 Hz, 1H), 8.14 (d, J =
1.1 Hz, 1H), 7.45 (d,J ="7.5Hz, 1H), 744 - 7.37 (m, 1H), 7.31 - 7.16 (m, SH), 7.02 (dd, J =
14.5, 8.7 Hz, 1H), 6.95 - 6.87 (m, 3H), 6.60 (d, J = 3.1 Hz, 1H), 5.64 (s, 2H), 4.53 - 4.39 (m,
2H), 4.27 - 4.08 (m, 3H), 3.77 (dd, J = 13.7, 7.3 Hz, 4H), 3.28 - 3.23 (m, 2H), 1.17 - 1.13 (m,
3H) ppm. ESI-MS m/z calc. 616.200, found 617.2 (M+1)".
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Step 2:

[00254] A 4 mL screw-top vial, containing a stirred solution of rel-(R")-6-((S)-1-((5-chloro-
4-(1-(2-fluorobenzyl)-4-oxo-1,4-dihydro-5H-pyrazolo[4,3-c]pyridin-5-yl)pyridin-2-
yl)amino)ethyl)-4-(4-methoxybenzyl)morpholin-3-one (21 mg, 0.033 mmol) in TFA (500 pL,
6.490 mmol), was sealed and the reaction mixture was stirred at 120 °C for 70 min then, at
130°C for 110 min. The reaction was cooled to ambient temperature and concentrated in
vacuo. Purification by reverse phase HPLC (Cis X-bridge column, 23 to 38% MeCN in water
with 0.1% ammonium hydroxide) gave rel-(R")-6-((S)-1-((5-chloro-4-(1-(2-fluorobenzyl)-4-
oxo0-1,4-dihydro-5H-pyrazolo[4,3-c]pyridin-5-yl)pyridin-2-yl)amino)ethyl)morpholin-3-one
(Compound 12, 13 mg, 80%) as a white solid. "H NMR (500 MHz, DMSO-ds) 6 8.17 (s, 2H),
7.97 (dd,J = 15.4, 3.8 Hz, 1H), 7.48 (dd, J = 7.5, 6.2 Hz, 1H), 7.40 (dddd, J = 8.3, 7.3, 5.4,
1.9 Hz, 1H), 7.31 - 7.19 (m, 3H), 7.08 - 7.01 (m, 1H), 6.93 (dt, J = 7.6, 0.7 Hz, 1H), 6.63 (d,
J=12Hz, 1H), 5.64 (d, J = 3.3 Hz, 2H), 4.15 (s, 1H), 4.13 - 3.99 (m, 2H), 3.66 (dddd, J =
13.1,9.9, 6.3, 3.7 Hz, 1H), 3.27 - 3.16 (m, 2H), 1.19 (t, J = 6.8 Hz, 3H) ppm. ESI-MS m/z
calc. 496.143, found 497.3 (M+1)".

Example 8: Synthesis of 5-(5-Chloro-2-((1,3-dihydroxypropan-2-yl)amino)pyridin-4-yl)-
1-(2-fluoro-6-methylbenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound
13)

Cl
o | SN OCI XN 2TFA DCM, RT, 100% XN
F m over 2 steps N, | H
N/ | N Cl + ~ N Z cl s =8 N =
N = Tr—=N_ _ P 3) 2-(Bromomethyl)-1-
1! N fluoro-3- 13
methylbenzene,

KO'Bu, Nal, DMSO, F
70 °C, 15%

1) 2-Aminopropane-1,3- Cl OH
diol, DMSO, 140 °C oY N
OH
)

Step 1:

[00255] 2-Aminopropane-1,3-diol (746.8 mg, 8.197 mmol) was added to a stirred mixture
of 5-(2,5-dichloropyridin-4-yl)-1-trityl-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one and 5-
(2,5-dichloropyridin-4-yl)-2-trityl-2,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (1.344 g,
prepared using the method described in Starting material 2 Step 1 to 3, 2.567 mmol) in
DMSO (1 mL) and the reaction mixture was heated at 140 °C for 2 h. The reaction was
cooled to ambient temperature and partitioned between EtOAc and a saturated NaHCO3
solution. The organic layer was separated, dried (MgSQO4) and concentrated in vacuo to give a
mixture of 5-(5-chloro-2-((1,3-dihydroxypropan-2-yl)amino)pyridin-4-yl)-1-trityl-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one and 5-(5-chloro-2-((1,3-dihydroxypropan-2-
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yl)amino)pyridin-4-yl)-2-trityl-2,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one, which was
used without further purification in the next step.

Step 2:

[00256] TFA (2.8 mL, 36.34 mmol) was added to a stirred mixture of 5-(5-chloro-2-((1,3-
dihydroxypropan-2-yl)amino)pyridin-4-yl)-1-trityl-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-
one and 5-(5-chloro-2-((1,3-dihydroxypropan-2-yl)amino)pyridin-4-yl1)-2-trityl-2,5-dihydro-
4H-pyrazolo[4,3-c]pyridin-4-one in DCM (10 mL) and the reaction mixture was stirred at
ambient temperature for 20 h. The reaction was concentrated in vacuo. The residue was
partitioned between EtOAc and a saturated NaHCQO3 solution. The organic layer was
separated, dried (MgSOs), filtered and concentrated in vacuo. Purification by flash
chromatography (24g column, 0 to 100% 3:1 EtOAc:EtOH in heptane gave 5-(5-chloro-2-
((1,3-dihydroxypropan-2-yl)amino)pyridin-4-yl)-1,5-dihydro-4 H-pyrazolo[4,3-c ]pyridin-4-
one (1.15 g, 100% over 2 steps). ESI-MS m/z calc. 335.079, found 336.1 (M+1)".

Step 3:

[00257] Nal (5.3 mg, 0.035 mmol) and KOBu (27.5 mg, 0.245 mmol) were successively
added to a stirred mixture of 5-(5-chloro-2-((1,3-dihydroxypropan-2-yl)amino)pyridin-4-yl)-
1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (50 mg, 0.111 mmol) and 2-(bromomethyl)-1-
fluoro-3-methylbenzene (27.4 mg, 0.135 mmol) in DMSO (0.5 mL) and the reaction mixture
was heated at 70 °C for 20 min. Purification by reverse phase HPLC (Cis Sunfire column, 30
to 45% MeCN in water with 0.1% TFA then Cis X-bridge column, 23 to 38% MeCN in water
with 0.1% ammonium hydroxide) gave 5-(5-chloro-2-((1,3-dihydroxypropan-2-
yl)amino)pyridin-4-y1)-1-(2-fluoro-6-methylbenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-
4-one (Compound 13, 7.8 mg, 15%). "H NMR (500 MHz, DMSO-ds) 6 8.13 (s, 1H), 8.11 (d,
J = 0.8 Hz, 1H), 7.46 (d, J = 7.5 Hz, 1H), 7.30 (td, J = 8.0, 6.0 Hz, 1H), 7.10 (d, J = 7.6 Hz,
1H), 7.06 (d, / = 9.2 Hz, 1H), 6.92 (dt, / = 7.7, 0.8 Hz, 1H), 6.75 (d, J = 7.8 Hz, 1H), 6.68 (s,
1H), 5.58 (t,J = 1.7 Hz, 2H), 4.67 (dt, J = 11.0, 5.4 Hz, 2H), 3.91 (s, 1H), 3.59 - 3.46 (m,
4H), 2.43 (s, 3H) ppm. ESI-MS m/z calc. 457.132, found 458.3 (M+1)".
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Example 9: Synthesis of (5)-5-(5-Chloro-2-((1-cyclopropyl-2-
hydroxyethyl)amino)pyridin-4-yl)-1-(2,4,6-trifluorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 14)

Z 1)DIPEA, NMP, 150 °C, i
0 IN NH ) ; | N NP H OH
N
14

2 16%
N
; N7 X"N¢| + HO = F
NG 2)2-(Bromomethyl)-1,3,5-
N trifluorobenzene
H ’ F
SB1 KoCO3, DMSO, 150 °©

C, 19% F
Step 1:
[00258] DIPEA (200 pL, 1.148 mmol) was added to a stirred solution of 5-(2,5-
dichloropyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (SB1, 127 mg, 0.452
mmol) and (25)-2-amino-2-cyclopropyl-ethanol (200 mg, 1.977 mmol) in NMP (2 mL) and
the reaction mixture was heated at 150 °C for 16 h. The mixture was cooled to ambient
temperature. Purification by reverse phase HPLC (Cis X-bridge column, 16 to 31% MeCN in
water with 0.1% ammonium hydroxide, then Cig X-bridge column, 0 to 23% MeCN in water
with 0.05% TFA) gave after passing the collected fraction through SPE bicarbonate
cartridges, eluting with 3:1 MeCN/water and after lyophilization (S5)-5-(5-chloro-2-((1-
cyclopropyl-2-hydroxyethyl)amino)pyridin-4-y1)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-
one (25.54 mg, 16%) as a white solid. '"H NMR (500 MHz, DMSO-ds) § 13.33 (s, 1H), 7.97
(s, 1H), 7.84 (s, 1H), 7.06 (dd, J = 19.7, 7.4 Hz, 1H), 6.66 - 6.60 (m, 1H), 6.42 - 6.35 (m,
2H), 4.46 (d, J = 19.3 Hz, 1H), 3.28 (dtq, J = 12.3, 8.0, 4.4, 3.3 Hz, 3H), 0.76 (qt, J = 8.1,
5.0 Hz, 1H), 0.24 - 0.04 (m, 3H), 0.04 - -0.07 (m, 1H) ppm. ESI-MS m/z calc. 345.099, found
346.0 (M+1)*,
Step 2:
[00259] K2CO0s3 (41.2 mg, 0.298 mmol) was added to a stirred solution of 2-(bromomethyl)-
1,3,5-trifluorobenzene (26.3 mg, 0.117 mmol) and (5)-5-(5-chloro-2-((1-cyclopropyl-2-
hydroxyethyl)amino)pyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (40 mg,
0.116 mmol) in DMSO (400 pL) and the reaction mixture was heated at 150 °C for 5 h. The
mixture was cooled to ambient temperature. Purification by reverse phase HPLC (Cig Sunfire
column, 31 to 45% MeCN in water with 0.1% trifluoroacetic acid) gave (S)-5-(5-Chloro-2-
((1-cyclopropyl-2-hydroxyethyl)amino)pyridin-4-yl)-1-(2,4,6-trifluorobenzyl)-1,5-dihydro-
4H-pyrazolo[4,3-c]pyridin-4-one (Compound 14, 11.2 mg, 19%). '"H NMR (500 MHz,
DMSO-ds) § 8.16 - 8.13 (m, 1H), 8.10 (s, 1H), 7.50 (dd, J = 17.9, 7.5 Hz, 1H), 7.32 - 7.24
(m, 2H), 7.13 - 7.07 (m, 1H), 6.96 (d, J = 7.5 Hz, 1H), 6.65 (d, J = 1.5 Hz, 1H), 5.59 (s, 2H),
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3.90 (s, 1H), 3.61 -3.45 (m, 3H), 1.01 (qt, J = 8.2, 5.0 Hz, 1H), 0.43 (dddd, J = 14.7, 9.5,
5.5,3.3 Hz, 1H), 0.40 - 0.30 (m, 2H), 0.23 (td, J = 5.9, 3.6 Hz, 1H) ppm. ESI-MS m/z calc.
489.118, found 490.2 M+1)".

Example 10: Synthesis of rac-2-((5-chloro-4-(1-(2-chlorobenzyl)-4-0xo0-1,4-dihydro-SH-
pyrazolo[4,3-c]pyridin-5-yl)pyridin-2-yl)oxy)-2-cyclopropylacetamide (Compound 248)

1)Ethyl rac-2-
Cl cyclopropyl-2- Cl
0 | =N hydroxyacetate, NaH, 0 ﬁ
= 1,4-dioxane, 100 °C, ™ NH,
N 7 | N Cl 349% N 7 | N (0]
N r \N = (o]
& 2)7 M NHg, 60 °C, 44% Q//
248

Cl Cl
Step 1:

[00260] In a screw-top vial, NaH (14.79 mg, 60 % dispersion in mineral oil, 0.370 mmol)
was added to a stirred solution of ethyl rac-2-cyclopropyl-2-hydroxyacetate (53.33 mg, 0.370
mmol) in 1,4-dioxane (0.7 mL) and the mixture was stirred at ambient temperature for 10
min. 1-(2-Chlorobenzyl)-5-(2,5-dichloropyridin-4-y1)-1,5-dihydro-4H-pyrazolo[4,3-
¢]pyridin-4-one (50 mg, prepared using the method described in Example 1 Step 1, 0.123
mmol) was added to the reaction mixture, the vial was sealed and the mixture was stirred at
100 °C for 90 min. The reaction was cooled to ambient temperature and poured onto a half-
saturated NH4Cl solution (10 mL). The aqueous layer was separated and extracted with
EtOAc (10 mL). The organic extracts were washed with a saturated brine solution, dried
(MgSO0a), filtered and concentrated in vacuo. Purification by flash chromatography gave
ethyl rac-2-((5-chloro-4-(1-(2-chlorobenzyl)-4-oxo-1,4-dihydro-5H-pyrazolo[4,3-c]pyridin-
5-yl)pyridin-2-yl)oxy)-2-cyclopropylacetate (28 mg, 34%). ESI-MS m/z calc. 512.102, found
513.2 (M+1)".

Step 2:

[00261] In a screw-top vial, ethyl rac-2-((5-chloro-4-(1-(2-chlorobenzyl)-4-oxo-1,4-
dihydro-5H-pyrazolo[4,3-c]pyridin-5-yl)pyridin-2-yl)oxy)-2-cyclopropylacetate (12 mg,
0.023 mmol) was dissolved in methanolic ammonia (1 mL, 7 M solution in MeOH, 7.0
mmol). The vial was sealed and the reaction mixture was stirred at 60 °C for 16 h. The
mixture was cooled to ambient temperature and concentrated in vacuo. Purification by
reverse phase HPLC gave rac-2-((5-chloro-4-(1-(2-chlorobenzyl)-4-oxo-1,4-dihydro-5H-
pyrazolo[4,3-c]pyridin-5-y1)pyridin-2-yl)oxy)-2-cyclopropylacetamide (Compound 248, 5
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mg, 44%) as a white solid. "H NMR (500 MHz, DMSO-ds) & 8.36 (d, J = 7.7 Hz, 1H), 8.23
(dd, J = 4.7,0.8 Hz, 1H), 7.54 - 7.51 (m, 1H), 7.51 - 7.44 (m, 2H), 7.41 - 7.33 (m, 2H), 7.22
(d, J = 8.8 Hz, 1H), 7.17 - 7.09 (m, 2H), 6.95 (td, J = 7.4, 0.9 Hz, 1H), 5.69 (d, J = 3.5 Hz,
2H), 4.55 (t,J = 9.1 Hz, 1H), 1.27 (qt, J = 8.5, 4.8 Hz, 1H), 0.73 - 0.66 (m, 1H), 0.60 (ddd, .J
=8.3,3.5, 1.7 Hz, 2H), 0.49 - 0.38 (m, 1H) ppm. ESI-MS m/z calc. 483.086, found 484.2
(M+1)".

Example 11: Synthesis of rac-5-(5-chloro-2-(1-cyclopropyl-2-hydroxyethoxy)pyridin-4-
yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 249)

DN 9496

« o N OH

N/,ﬁ o) ~ 1)LiBH,, THF, RT, 53% N/’ﬁ ©
NS 0 N~F

Cl Cl

-
v e

Step 1:

[00262] LiBH4 (63 uL, 2 M solution in THF, 0.126 mmol) was added to a solution of ethyl
rac-2-((5-chloro-4-(1-(2-chlorobenzyl)-4-oxo-1,4-dihydro-5 H-pyrazolo[4,3-c]pyridin-5-
yl)pyridin-2-yl)oxy)-2-cyclopropylacetate (28 mg, prepared using the method described in
Example 10 Step 1 starting with ethyl rac-2-cyclopropyl-2-hydroxyacetate, 0.042 mmol) in
THF (1 mL) and the reaction mixture was stirred at ambient temperature for 16 h. The
reaction was quenched by addition of a half-saturated NH4Cl solution (5 mL). The aqueous
layer was separated and extracted with EtOAc (10 mL). The organic extracts were washed
with a saturated brine solution, dried (MgSOas), filtered and concentrated in vacuo.
Purification by reverse phase HPLC gave rac-5-(5-Chloro-2-(1-cyclopropyl-2-
hydroxyethoxy)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-
one (Compound 249, 10.6 mg, 53%) as a white solid. 'H NMR (500 MHz, DMSO-ds) & 8.37
(d,J = 2.1 Hz, 1H), 8.22 (d,J = 1.1 Hz, 1H), 7.55 - 7.46 (m, 2H), 7.41 - 7.33 (m, 2H), 7.13 -
7.08 (m, 2H), 6.94 (ddd, J = 7.6, 1.9, 0.9 Hz, 1H), 5.69 (d, J = 4.1 Hz, 2H), 4.84 (dt, J =
21.4,5.6 Hz, 1H), 4.69 (p,.J = 5.2, 4.7 Hz, 1H), 3.68 (tp, J = 11.7, 6.5, 5.8 Hz, 2H), 1.19 -
1.10 (m, 1H), 0.58 - 0.33 (m, 4H) ppm. ESI-MS m/z calc. 470.091, found 471.2 (M+1)".
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Example 12: Synthesis of 5-(5-chloro-2-((1,3-dihydroxypropan-2-yl)oxy)pyridin-4-yl)-1-
(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 250)

cl
0 | SN 1)1,3-Dioxan-5-ol, NaH, ~N
= 1,4-dioxane, 100 °C, OH
N 72 | N Cl
-

29%
Cl

2)4 M HCI, water, RT to
50 °C, 20%
250
Step 1:

[00263] NaH (15 mg, 60 % dispersion in mineral oil, 0.375 mmol) was added to a solution

of 1,3-dioxan-5-ol (39 mg, 0.375 mmol) in 1,4-dioxane (0.7 mL) and the mixture was stirred
at ambient temperature for 10 min. 1-(2-Chlorobenzyl)-5-(2,5-dichloropyridin-4-yl1)-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (50 mg, prepared using the method described in
Example 1 Step 1, 0.123 mmol) was added and the reaction mixture was stirred at 100 °C for
8 h. The mixture was cooled to ambient temperature and partitioned between EtOAc (10 mL)
and a half-saturated brine solution (5 mL). The organic extracts were separated, dried
(MgSO0a), filtered and concentrated in vacuo to give 5-(2-((1,3-dioxan-5-yl)oxy)-5-
chloropyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (50 mg,
29%) as a yellow oil. ESI-MS m/z calc. 472.071, found 473.1 (M+1)".

Step 2:

[00264] A solution of 5-(2-((1,3-dioxan-5-yl)oxy)-5-chloropyridin-4-yl)-1-(2-
chlorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (50 mg, 0.036 mmol) in HCI (1
mL, 4 M solution in 1,4-dioxane, 4.0 mmol) and water (22 pL, 1.221 mmol) was stirred at
ambient temperature for 16 h then, at 50 °C for a further 75 min. The reaction was cooled to
ambient temperature and concentrated in vacuo. Purification by reverse phase HPLC gave 5-
(5-chloro-2-((1,3-dihydroxypropan-2-yl)oxy)pyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-
4H-pyrazolo[4,3-c]pyridin-4-one (Compound 250, 12 mg, 20%) as a pale-yellow solid. 'H
NMR (500 MHz, Methanol-d) & 8.39 - 8.34 (m, 1H), 8.24 (d, J = 0.8 Hz, 1H), 7.49 (dd, J =
7.9, 1.3 Hz, 1H), 7.38 - 7.29 (m, 3H), 7.09 (dd, J = 7.6, 1.8 Hz, 1H), 7.06 - 7.02 (m, 1H),
6.86 (dd, J = 7.6, 0.9 Hz, 1H), 5.72 (d, J = 2.3 Hz, 2H), 4.47 (ddd, J = 11.0, 9.1, 4.3 Hz, 1H),
438 (ddd, J = 13.0, 11.1, 6.2 Hz, 1H), 4.05 - 3.96 (m, 1H), 3.72 - 3.60 (m, 2H) ppm;
exchangeable H not observed. ESI-MS m/z calc. 460.071, found 461.3 (M+1)".
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Example 13: Synthesis of 1-(2-chlorobenzyl)-5-(5-fluoro-2-((25,4S5)-4-hydroxy-2-
(hydroxymethyl)pyrrolidin-1-yl)pyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-
one (Compound 251)

o N~ N o a 1)K2003 DMSO0, 0 °C to PPN

g 100% cl n
Cl + and = N 7 N OH
2)(as 55)-5- N j}
(hydroxymethyl)pyrrolid N"\# HO

$B2 in-3-ol, DIPEA, DMSO,
150 °C, 28% 251, first eluting Isomer second eluting Isomer

z
18:
\ z

Step 1:

[00265] K2COs3 (1.6 g, 10.998 mmol) and 1-chloro-2-(chloromethyl)benzene (393.30 mg,
0.3 mL, 2.320 mmol) were successively added to a stirred solution of 5-(2-chloro-5-
fluoropyridin-4-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (SB2, 900 mg, 2.142
mmol) in DMSO (9 mL) at 0 °C and the reaction mixture was stirred at ambient temperature
for 16 h. The mixture was diluted with ice cold water (50 mL). The aqueous phase was
separated and extracted with EtOAc (2 x 50 mL). The combined organic extracts were
washed with ice cold water (2 x 100 mL), dried (Na2SQa4), filtered and concentrated in vacuo.
Purification by flash chromatography (80 g Si02, 30% EtOAc in hexanes) gave a mixture of
5-(2-chloro-5-fluoropyridin-4-y1)-1-(2-chlorobenzyl)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-
4-one and 5-(2-chloro-5-fluoropyridin-4-y1)-2-(2-chlorobenzyl)-2,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (844.2 mg, 100%) as an off-white solid. ESI-MS m/z calc.
388.029, found 389.2 (M+1)".

Step 2:

[00266] DIPEA (360 pL, 2.067 mmol) and (35,55)-5-(hydroxymethyl)pyrrolidin-3-ol
hydrochloride (136 mg, 0.885 mmol) were successively added to a stirred suspension of a
mixture of 5-(2-chloro-5-fluoropyridin-4-yl)-1-(2-chlorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one and 5-(2-chloro-5-fluoropyridin-4-yl)-2-(2-chlorobenzyl)-2,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (98 mg, 0.252 mmol) in DMSO (300 pL) and the
reaction mixture was stirred at 150 °C for 16 h. The reaction was cooled to ambient
temperature, diluted with DMSO (2 mL) and MeOH (2 mL), filtered and purified by reverse
phase HPLC (Cis X-bridge column, 30% to 45% MeCN in water with 1% TFA). The
regioisomers were then separated by chiral SFC using a Chiralcel® OJ-H column, 5 um
particle size, 25 cm x 20 mm from Daicel Corporation (Mobile phase: 15% MeOH
(supplemented with 20 mM ammonia), 85% COz; Flow rate 100 mL/min) to give:

[00267] First Eluting Isomer (rt = 5.10 minutes): 1-(2-chlorobenzyl)-5-(5-fluoro-2-
((25,45)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-1-yl)pyridin-4-yl)-1,5-dihydro-44-

115



WO 2025/096453 PCT/US2024/053437

pyrazolo[4,3-c]pyridin-4-one (Compound 251, 16 mg, 13%) as an off-white solid. 'H NMR
(500 MHz, DMSO-ds) 6 8.22 (d, /= 1.7 Hz, 1H), 821 (d,/ =0.8 Hz, 1H), 7.57 (d,J=7.5
Hz, 1H), 7.52 (dd, J = 7.8, 1.5 Hz, 1H), 7.41 - 7.29 (m, 3H), 7.05 (dd, J = 7.6, 1.9 Hz, 1H),
6.93 (dd,J = 7.6, 1.0 Hz, 1H), 6.68 (d, J = 4.8 Hz, 1H), 5.68 (s, 2H), 5.20 (s, 1H), 4.99 (s,
1H), 435 (d, /= 5.3 Hz, 1H), 4.04 (s, 1H), 3.70 - 3.62 (m, 2H), 3.46 (dd, /=112, 48 Hz,
1H),3.35(d, /= 11.4 Hz, 1H), 2.19 - 2.08 (m, 1H), 2.00 - 1.93 (m, 1H) ppm. ESI-MS m/z
calc. 469.132, found 470.3 (M+1)".

[00268] Second Eluting Isomer (rt = 6.93 minutes): 2-(2-chlorobenzyl)-5-(5-fluoro-2-
((25,45)-4-hydroxy-2-(hydroxymethyl)pyrrolidin-1-yl)pyridin-4-yl)-2,5-dihydro-4 /-
pyrazolo[4,3-c]pyridin-4-one (18 mg, 15%) as an off-white solid. 'H NMR (500 MHz,
DMSO-ds) 6 8.77 (d,J = 0.8 Hz, 1H), 8.21 (d, /= 1.7 Hz, 1H), 7.52 (dd, J = 7.7, 1.5 Hz,
1H), 7.41 - 7.34 (m, 2H), 7.32 (d, J = 7.6 Hz, 1H), 7.19 (dd, J = 7.5, 1.9 Hz, 1H), 6.65 - 6.60
(m, 2H), 5.66 (s, 2H), 5.20 (s, 1H), 4.99 (s, 1H), 4.35 (d, J = 5.3 Hz, 1H), 4.03 (s, 1H), 3.71 -
3.60 (m, 2H), 3.46 (dd, J = 11.1,4.8 Hz, 1H), 3.37 - 3.32 (m, 1H), 2.15 (ddd, J = 13.8, 9.0,
5.3 Hz, 1H), 1.96 (dq, J = 13.4, 1.7 Hz, 1H) ppm. ESI-MS m/z calc. 469.132, found 470.3
(M+1)".

Example 14: Synthesis of rel-5-(5-chloro-2-((2S,3R)-3-hydroxy-2-
(hydroxymethyl)pyrrolidin-1-yl)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4 H-
pyrazolo[4,3-c]pyridin-4-one (Compound 252) and rel-5-(5-chloro-2-((2R,35)-3-
hydroxy-2-(hydroxymethyl)pyrrolidin-1-yl)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 253)

1) rac-(2S,3R)-2-

cl

9 j@‘l\ (hydroxymethyl)pyrrolid =N
; N cl in-3-ol, DIPEA, DMSO,
N
\N P

150 °C, 24%

HO—+"
OH
(rac)
F
2) SFC, 15% /ﬁ N/ﬁ
and F
O
252 first eluting isomer 253, second eluting isomer
Step 1:

[00269] DIPEA (500 uL, 2.870 mmol) was added to a stirred solution of 5-(2,5-
dichloropyridin-4-y1)-1-(2-fluorobenzyl)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-one (103
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mg, prepared using the method described in Example 3 Step 1, 0.265 mmol) and rac-(25,3R)-
2-(hydroxymethyl)pyrrolidin-3-ol hydrochloride (219 mg, 1.426 mmol) in DMSO (0.5 mL)
and the reaction mixture was stirred at 150 °C for 20 h. The mixture was diluted with EtOAc
(30 mL) and washed with water (30 mL). The aqueous layer was separated and extracted with
EtOAc (2 x 30 mL). The combined organic extracts were dried (MgSOa), filtered and
concentrated in vacuo. Purification by reverse phase HPLC (Cis X-bridge column, 24 to 38%
MeCN in water with 1% NH4+OH) gave rac-5-(5-chloro-2-((25,3R)-3-hydroxy-2-
(hydroxymethyl)pyrrolidin-1-yl)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (30 mg, 24%). ESI-MS m/z calc. 469.132, found 470.0 (M+1)".
Step 2:

[00270] The enantiomers of rac-5-(5-chloro-2-((2S8,3R)-3-hydroxy-2-
(hydroxymethyl)pyrrolidin-1-yl)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-44-
pyrazolo[4,3-c]pyridin-4-one were separated by chiral SFC using a Chiralcel® OJ-H column,
5 um particle size, 25 cm x 10 mm from Daicel Corporation (Mobile phase: 23% 1:1
MeOH:MeCN (supplemented with 0.2% DMIPA), 77% COz; Flow rate 10 mL/min) and
further purified by reverse phase HPLC (Cis X-bridge column, 24 to 38% MeCN in water
with 1% NH4OH) to give:

[00271] First Eluting Isomer (rt = 3.77 minutes): rel-5-(5-chloro-2-((25,3R)-3-hydroxy-
2-(hydroxymethyl)pyrrolidin-1-yl)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 252, 10.6 mg, 8%). 'H NMR (500 MHz, DMSO-
ds) §8.25 (d,J = 1.5 Hz, 1H), 8.17 (dd, J = 1.7, 0.8 Hz, 1H), 7.47 (dd, J = 7.5, 1.8 Hz, 1H),
7.43 - 7.36 (m, 1H), 7.30 - 7.16 (m, 3H), 6.92 (dd, J = 7.6, 4.1 Hz, 1H), 6.69 (s, 1H), 5.64 (q,
J = 15.5 Hz, 2H), 4.94 - 4.88 (m, 1H), 4.81 (t,J = 5.7 Hz, 1H), 4.28 (t, J = 3.6 Hz, 1H), 3.92
-3.71 (m, 1H), 3.60 - 3.56 (m, 1H), 3.45 - 3.41 (m, 1H), 3.38 - 3.34 (m, 1H), 3.26 - 3.14 (m,
1H), 2.17 - 2.10 (m, 1H), 1.84 (dd, J = 13.0, 6.5 Hz, 1H) ppm. ESI-MS m/z calc. 469.132,
found 470.2 (M+1)".

[00272] Second Eluting Isomer (rt = 4.61 minutes): re/-5-(5-chloro-2-((2R,35)-3-
hydroxy-2-(hydroxymethyl)pyrrolidin-1-yl)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4 H-
pyrazolo[4,3-c]pyridin-4-one (Compound 253, 9.0 mg, 7%). 'H NMR (500 MHz, DMSO-dbs)
§8.25(d,J = 1.5 Hz, 1H), 8.17 (dd, J = 1.7, 0.8 Hz, 1H), 7.47 (dd, J = 7.5, 1.8 Hz, 1H), 7.42
-7.36 (m, 1H), 7.29 - 7.17 (m, 3H), 6.92 (dd, J = 7.6, 4.1 Hz, 1H), 6.69 (s, 1H), 5.64 (q, J =
15.4 Hz, 2H), 4.94 - 488 (m, 1H), 4.81 (t,J = 5.8 Hz, 1H), 4.28 (t, / = 3.5 Hz, 1H), 3.86 -
3.82 (m, 1H), 3.64 - 3.51 (m, 1H), 3.44 - 3.40 (m, 1H), 3.36 (s, 1H), 3.25 - 3.13 (m, 1H), 2.17
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-2.08 (m, 1H), 1.84 (dd, J = 12.8, 6.7 Hz, 1H) ppm. ESI-MS m/z calc. 469.132, found 470.2
(M+1)".

Example 15: Synthesis of rel-(R)-5-(5-chloro-2-(((S’)-1-hydroxypropan-2-
yl)amino)pyridin-4-yl)-1-(2-fluorobenzyl)-6-methyl-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-
c]pyridin-4-one (Compound 254) and rel-(S)-5-(5-chloro-2-(((S*)-1-hydroxypropan-2-
yl)amino)pyridin-4-yl)-1-(2-fluorobenzyl)-6-methyl-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-
c]pyridin-4-one (Compound 255)

0 1) XantPhos, Pd,(dba)s,
Cs,CO3, 1,4-dioxane,
. N‘lﬁ\t Cl\ ~ 100 °C, 28% B\ J\/OH
N + )
X NE 2)(S)-2-am|nopropan1-
ol, DIPEA, DMSO, 150
S6 °C, uwave irradiations,
22%

3)SFC, 75% m J o D\ J_om
s ﬁ

254, first eluting isomer 255 second eluting isomer
Step 1:
[00273] A stirred mixture of rac-1-(2-fluorobenzyl)-6-methyl-1,5,6,7-tetrahydro-4H-
pyrazolo[4,3-c]pyridin-4-one (S6, 50 mg, 0.191 mmol), S5-chloro-2-fluoro-4-iodopyridine (58
mg, 0.225 mmol), XantPhos (12 mg, 0.021 mmol) and Cs2CO3 (140 mg, 0.430 mmol) in 1,4-
dioxane (1 mL) was degassed with argon gas for 10 min. Pd2(dba)s; (11 mg, 0.012 mmol) was
added and the reaction mixture was heated at 100 °C overnight. The reaction was cooled to
ambient temperature and concentrated in vacuo. The residue was diluted with EtOAc, washed
with water (2 x), dried (MgSQOa4), filtered and concentrated in vacuo. Purification by reverse
phase chromatography (25 g Cis column, 10 to 80% MeCN in water with 0.1% ammonium
hydroxide) gave rac-5-(5-chloro-2-fluoropyridin-4-yl)-1-(2-fluorobenzyl)-6-methyl-1,5,6,7-
tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (21.077 mg, 28%) as a pale yellow solid. 'H
NMR (400 MHz, Chloroform-d) & 8.20 (s, 1H), 7.87 (s, 1H), 7.25 - 7.20 (m, 1H), 7.15 - 7.11
(m, 1H), 7.06 (d, J = 7.5 Hz, 1H), 7.03 - 6.96 (m, 1H), 6.91 (s, 1H), 5.23 (s, 2H), 4.18 - 4.10
(m, 1H), 3.29 (dd, J = 16.2, 7.3 Hz, 1H), 2.79 (dd, J = 16.2, 6.7 Hz, 1H), 1.12 (d, J = 6.6 Hz,
3H) ppm. ESI-MS m/z calc. 388.090, found 389.0 (M+1)".
Step 2:
[00274] (S)-2-Aminopropan-1-ol (50 mg, 0.448 mmol) and DIPEA (96.460 mg, 0.13 mL,

0.746 mmol) were successively added to a stirred solution of rac-5-(5-chloro-2-
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fluoropyridin-4-yl)-1-(2-fluorobenzyl)-6-methyl-1,5,6,7-tetrahydro-4 H-pyrazolo[ 4,3-
c]pyridin-4-one (51 mg, 0.122 mmol) in DMSO (1.5 mL) and the reaction mixture was
heated under microwave irradiations at 150 °C for 2 h. The reaction was diluted in EtOAc
and washed with water (x 2), dried (MgSQas), filtered and concentrated in vacuo. Purification
by reverse phase chromatography (25 g Cis column, 0 to 50% MeCN in water with 0.1%
formic acid, then 12 g Cis column, 0 to 30% MeCN in water with 0.1% formic acid) gave 5-
(5-chloro-2-(((S)-1-hydroxypropan-2-yl)amino)pyridin-4-yl)-1-(2-fluorobenzyl)-6-methyl-
1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (11.9 mg, 22%) as a mixture of
diastereomers and as a white solid. "H NMR (400 MHz, Methanol-ds) § 8.07 (s, 1H), 7.90 (s,
1H), 7.43 - 7.37 (m, 1H), 7.28 - 7.15 (m, 3H), 6.58 (d, J = 0.8 Hz, 1H), 5.46 (d, J = 2.6 Hz,
2H), 4.23 (br, s, 1H), 4.03 - 3.97 (m, 1H), 3.62 - 3.53 (m, 2H), 3.46 (dd, J = 16.3, 7.2 Hz,
1H), 3.06 (dd, J = 16.4, 7.0 Hz, 1H), 1.27 (d, J = 6.5 Hz, 3H), 1.23 (d, J = 6.6 Hz, 3H) ppm;
exchangeable H not observed. ESI-MS m/z calc. 443.152, found 444 .2 (M+1)".

Step 3:

[00275] The diastereomers of 5-(5-chloro-2-(((S)-1-hydroxypropan-2-yl)amino)pyridin-4-
y1)-1-(2-fluorobenzyl)-6-methyl-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (15 mg,
0.034 mmol) were separated by chiral SFC using a Chiralpak® IB column, 5 um particle size,
25 cm x 20 mm from Daicel Corporation (Mobile phase: 22% MeOH (supplemented with 20
mM ammonia), 78% COz; Flow rate 100 mL/min) to give:

[00276] First Eluting Isomer (rt = 3.78 minutes): re/-(R)-5-(5-chloro-2-(((S%)-1-
hydroxypropan-2-yl)amino)pyridin-4-y1)-1-(2-fluorobenzyl)-6-methyl-1,5,6,7-tetrahydro-4 H-
pyrazolo[4,3-c]pyridin-4-one (Compound 254, 3.3 mg, 44%). '"H NMR (500 MHz, DMSO-
ds) 5 8.07 (s, 1H), 7.84 (s, 1H), 7.44 - 7.37 (m, 1H), 7.29 - 7.19 (m, 3H), 6.62 (s, 1H), 6.55 (s,
1H), 5.43 (s, 2H), 4.72 (t,J = 5.5 Hz, 1H), 4.11 (s, 1H), 3.91 (s, 1H), 3.48 (dt, J = 10.2, 5.0
Hz, 1H), 3.42 - 3.33 (m, 1H), 3.06 (d, J = 16.9 Hz, 1H), 1.15 (s, 3H), 1.12 (d, J = 6.6 Hz, 3H)
ppm; exchangeable H not observed. ESI-MS m/z calc. 443.152, found 444.2 (M+1)".

[00277] Second Eluting Isomer (rt = 3.50 minutes): re/-(S)-5-(5-chloro-2-((($*)-1-
hydroxypropan-2-yl)amino)pyridin-4-y1)-1-(2-fluorobenzyl)-6-methyl-1,5,6,7-tetrahydro-4 H-
pyrazolo[4,3-c]pyridin-4-one (Compound 255, 2.3 mg, 31%). '"H NMR (500 MHz, DMSO-
ds) 58.07 (s, 1H), 7.83 (s, 1H), 7.45 - 7.36 (m, 1H), 7.29 - 7.19 (m, 3H), 6.62 (s, 1H), 6.54 (s,
1H), 5.43 (s, 2H), 4.70 (t, J = 5.6 Hz, 1H), 4.11 (s, 1H), 3.91 (s, 1H), 3.47 (dt, J = 10.4, 5.2
Hz, 1H), 3.42-3.33 (m, 1H), 3.06 (d, J/ = 16.7 Hz, 1H), 1.15 (s, 3H), 1.13 (d, / = 6.6 Hz, 3H)
ppm; exchangeable H not observed. ESI-MS m/z calc. 443.152, found 444.2 (M+1)".
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Example 16: Synthesis of rac-5-(2-(3-(aminomethyl)piperidin-1-yl)-5-chloropyridin-4-
yl)-1-(2,6-difluorobenzyl)-1,5-dihydro-4H-pyrazolo|4,3-c|pyridin-4-one
(Compound P13)

1)0s,C0,, DMA, RT,
o N 94%

i » F
Froxem"Sgp 2ylertButyl rac-(piperidin. 3.

Syimethyljcarbamate, 77

DIPEA, NMF. 115 °C S

TFA, DCM, RT, 76% F
3)over 2 steps

Step 1:

[00278] Cs2C03(28.2 g, 86.551 mmol) was added to a stirred mixture of 1-(2,6-
difluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (S7, 11.3 g, 40.753 mmol) and
2,5-dichloro-4-fluoropyridine (7.25 g, 43.680 mmol) in DMA (170 mL) and the reaction
mixture was stirred at ambient temperature for 22 h. The reaction was poured over water (300
mL) to give a slurry. The solid was filtered, recrystallised from hot MeOH (1 L) and dried
under vacuum at 40 °C to give 5-(2,5-dichloropyridin-4-yl)-1-(2,6-difluorobenzyl)-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (16.2 g, 94%) as a white solid. '"H NMR (400 MHz,
Chloroform-d) & 8.51 (s, 1H), 8.15 (s, 1H), 7.36 (s, 1H), 7.33 - 7.24 (m, 1H), 6.96 - 6.87 (m,
3H), 6.62 (d, J = 7.6 Hz, 1H), 5.46 (s, 2H) ppm. ESI-MS m/z calc. 406.020, found 407.1
(M+1)".

Step 2:

[00279] DIPEA (30 pL, 0.172 mmol) was added to a stirred solution of 5-(2,5-
dichloropyridin-4-y1)-1-(2,6-difluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one
(12 mg, 0.029 mmol) and ferr-butyl rac-(piperidin-3-ylmethyl)carbamate (21.43 mg, 0.1
mmol) in NMP (1 mL) and the reaction mixture was stirred overnight at 115 °C. The reaction
was cooled to ambient temperature and concentrated in vacuo. Purification by reverse phase
HPLC (Cis X-bridge column, MeCN in water with 0.1% ammonium hydroxide) gave fert-
butyl rac-((1-(5-chloro-4-(1-(2,6-difluorobenzyl)-4-oxo-1,4-dihydro-SH-pyrazolo[4,3-
c]pyridin-5-yl)pyridin-2-yl)piperidin-3-yl)methyl)carbamate, which was used without further
purification in the next step.

Step 3:

[00280] TFA (1 mL) was added to a stirred solution of zert-butyl rac-((1-(5-chloro-4-(1-
(2,6-difluorobenzyl)-4-oxo-1,4-dihydro-5 H-pyrazolo[4,3-c]pyridin-5-yl)pyridin-2-
yl)piperidin-3-yl)methyl)carbamate in DCM (1 mL) and the reaction mixture was stirred at
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ambient temperature for 1 h. The reaction was concentrated in7 vacuo. The residue was taken
up in a mixture of MeCN and water and passed through a SPE bicarbonate cartridge. The
filtrate was collected and lyophilised overnight to give rac-5-(2-(3-(aminomethyl)piperidin-1-
y1)-5-chloropyridin-4-yl)-1-(2,6-difluorobenzyl)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-
one (Compound P13, 13.27 mg, 76% over 2 steps) as a solid. ESI-MS m/z calc. 484.159,
found 485.0 (M+1)".

Example 17: Synthesis of rac-5-(5-chloro-2-(((3S,4R)-4-hydroxy-5,5-dimethylpyrrolidin-
3-yloxy)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]|pyridin-4-one
(Compound 257) and rac-5-(5-chloro-2-(((3R,45)-4-hydroxy-2,2-dimethylpyrrolidin-3-
yl)oxy)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one
(Compound 258)

I
X 1)MegN.HCI, Cs,COg, NN /E8< AN~
NN ¢l Ho, suffolane, 130 °C, 14% N || W N o
N > + NH » N F and Z
HoO™ (rac) (rac)
(rac) 257 258
F F F

Step 1:

[00281] MesN.HCI (15 mg, 0.157 mmol) and Cs2CO3 (200 mg, 0.614 mmol) were
successively added to a stirred mixture of rac-(3R,45)-2,2-dimethylpyrrolidine-3,4-diol
hydrochloride (50 mg, 0.298 mmol) and 5-(2,5-dichloropyridin-4-yl)-1-(2-fluorobenzyl)-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (50 mg, prepared using the method described in
Example 3 Step 1, 0.129 mmol) in sulfolane (400 uL) and the reaction mixture was stirred at
130 °C for 24 h. Purification by reverse phase HPLC (Cis X-bridge column, 0 to 100%
MeCN in water with 0.1% NH4OH) gave, after lyophilisation, rac-5-(5-chloro-2-(((35,4R)-4-
hydroxy-5,5-dimethylpyrrolidin-3-yl)oxy)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 257, 8.7 mg, 10%) (ESI-MS m/z calc. 483.147,
found 484.3 (M+1)") and rac-5-(5-chloro-2-(((3R,4S5)-4-hydroxy-2,2-dimethylpyrrolidin-3-
yl)oxy)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-one
(Compound 258, 3.2 mg, 4%) (ESI-MS m/z calc. 483.147, found 482.2 (M-1)").
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Example 18: Synthesis of rac-2-((S5-chloro-4-(1-(2,6-difluorobenzyl)-4-oxo-1,4,6,7-
tetrahydro-SH-pyrazolo[4,3-c]pyridin-5-yl)pyridin-2-yl)amino)-2-cyclopropylacetic acid
(Compound P14)

o

1)XantPhos, Pd,(dba)g, OCj@\I\
Cs,CO3, 1,4-dioxane,
. quj‘"" NP, 100 °C, 54% NN 7N o
N + | > Py 0
Q// X NE 2) tert-Butyl rac-2-
amino-2-
S8 cyclopropylacetate, 259

F NMP, 140 °C F
3)TFA, DCM, RT, 11%
over 2 steps

Step 1:

[00282] 1-(2,6-Difluorobenzyl)-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (S8, 5
g, 18.99 mmol) and 5-chloro-2-fluoro-4-iodopyridine (5.52 g, 21.44 mmol) were treated via
the method described in Example 15 Step 1 to give, after purification by flash
chromatography (80 g SiOz, 0 to 100% 3:1 EtOAc/EtOH in heptane), 5-(5-chloro-2-
fluoropyridin-4-yl)-1-(2,6-difluorobenzyl)-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-
one (5.120 g, 54%) as a brown solid. '"H NMR (500 MHz, DMSO-ds) & 8.44 (s, 1H), 7.85 (s,
1H), 7.60 - 7.37 (m, 2H), 7.32 - 6.95 (m, 2H), 5.42 (s, 2H), 4.19 - 3.91 (m, 2H), 3.26 (t, J =
6.6 Hz, 2H) ppm. ESI-MS m/z calc. 392.065, found 393.1 (M+1)".

Step 2 and 3:

[00283] A stirred solution of 5-(5-chloro-2-fluoropyridin-4-yl)-1-(2,6-difluorobenzyl)-
1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (1.97 g, 3.912 mmol) and zert-butyl rac-
2-amino-2-cyclopropylacetate (2.58 g, 15.07 mmol) in NMP (11 mL) was heated to 140 °C
for 22 h. The reaction mixture was partitioned between EtOAc (100 mL) and water (100 mL).
The aqueous layer was separated and extracted with EtOAc (2 x 100 mL). The combined
organic extracts were dried (MgSQa), filtered and concentrated in vacuo. Purification by
reverse phase HPLC (Cis X-bridge column, 47 to 95% MeCN in water with 1% ammonium
hydroxide) gave tert-butyl rac-2-((5-chloro-4-(1-(2,6-difluorobenzyl)-4-oxo-1,4,6,7-
tetrahydro-5H-pyrazolo[4,3-c]pyridin-5-yl)pyridin-2-yl)amino)-2-cyclopropylacetate which
was used without further purification in the next step.

[00284] TFA (438 pL, 5.685 mmol) was added to a solution of zert-butyl rac-2-((5-chloro-
4-(1-(2,6-difluorobenzyl)-4-oxo-1,4,6,7-tetrahydro-5H-pyrazolo[4,3-c]pyridin-5-yl)pyridin-
2-yl)amino)-2-cyclopropylacetate in DCM (900 pL) and the reaction mixture was stirred at
ambient temperature for 5 h. The mixture was concentrated in vacuo. Purification by reverse

phase HPLC (Cis X-bridge column, 0 to 23% MeCN in water with 1% ammonium
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hydroxide) gave rac-2-((5-chloro-4-(1-(2,6-difluorobenzyl)-4-oxo-1,4,6,7-tetrahydro-5H-
pyrazolo[4,3-c]pyridin-5-yl)pyridin-2-yl)amino)-2-cyclopropylacetic acid (Compound P14,
202 mg, 11% over 2 steps). '"H NMR (500 MHz, DMSO-ds)  8.00 (s, 1H), 7.80 (s, 1H), 7.50
(tt,J=8.4,6.6 Hz, 1H), 7.17 (t, J = 8.0 Hz, 2H), 7.06 (s, 1H), 6.67 (s, 1H), 5.40 (s, 2H), 3.89
(s,2H), 3.77 (t, J = 7.4 Hz, 2H), 3.21 (s, 1H), 1.15 (qt, / = 8.1, 4.9 Hz, 1H), 0.61 - 0.20 (m,
4H) ppm; exchangeable H not observed. ESI-MS m/z calc. 487.122, found 488.3 (M+1)",
Example 19: Synthesis of a mixture of diastereomers of 5-(5-chloro-2-(((S)-1-

hydroxypropan-2-yl)amino)pyridin-4-yl)-1-(2-fluorobenzyl)-7-methyl-1,5,6,7-
tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 260)

0 1)XantPhos, Pd(OAc)s, oSl
; NH Cs,CO3, 1,4-dioxane, j:\)L /k/
N | G~ N 100 °C, 57% ; NT XS -OH
Q_J X~ E 2)(S)-2-aminopropan-1- N
ol, DMSO, uwave
£ S13 irradiations, 150 °C, @J 260
55%

Step 1:

[00285] A stirred solution of 5-chloro-2-fluoro-4-iodopyridine (287 mg, 1.115 mmol), rac-
1-(2-fluorobenzyl)-7-methyl-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (S13, 238
mg, 0.900 mmol), XantPhos (160 mg, 0.277 mmol) and Cs2CO3 (440 mg, 1.350 mmol) in
1,4-dioxane (15 mL) was degassed with argon gas for 20 min. Pd(OAc)2 (18 mg, 0.080
mmol) was added and the reaction mixture was heated at 100 °C for 16 h. The reaction was
cooled to ambient temperature and partitioned between water (25 mL) and EtOAc (20 mL).
The aqueous phase was separated and extracted with EtOAc (20 mL). The combined organic
extracts were dried (MgSOa), filtered and concentrated in vacuo. Purification by reverse
phase chromatography (12 g Cis column, 20 to 80% MeCN in water with 0.1% ammonium
hydroxide) gave rac-5-(5-chloro-2-fluoropyridin-4-yl)-1-(2-fluorobenzyl)-7-methyl-1,5,6,7-
tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (200 mg, 57%) as a white solid. "H NMR (400
MHz, Methanol-ds) & 8.34 (s, 1H), 7.92 (s, 1H), 7.42 - 7.35 (m, 1H), 7.25 (d, J = 1.8 Hz, 1H),
7.22 - 7.14 (m, 3H), 5.50 - 5.46 (m, 2H), 4.47 - 4.38 (m, 1H), 3.66 - 3.58 (m, 1H), 3.51- 3.42
(m, 1H), 1.36 (d, J = 7.0 Hz, 3H) ppm. ESI-MS m/z calc. 388.090, found 389.2 (M+1)".
Step 2:

[00286] (S)-2-aminopropan-1-ol (394.4 mg, 0.4 mL, 5.251 mmol) and rac-5-(5-chloro-2-
fluoropyridin-4-yl)-1-(2-fluorobenzyl)-7-methyl-1,5,6,7-tetrahydro-4H-pyrazolo[4,3-
c]pyridin-4-one (200 mg, 0.514 mmol) were treated via the method described in Example 1
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Step 2 except that DIPEA was not required. Purification by reverse phase chromatography
(12 g Cis column, 20 to 80% MeCN in water with 0.1% ammonium hydroxide) gave 5-(5-
chloro-2-(((S)-1-hydroxypropan-2-yl)amino)pyridin-4-yl)-1-(2-fluorobenzyl)-7-methyl-
1,5,6,7-tetrahydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 260, 130 mg, 55%) as a
mixture of diastereomers and as a white solid. 'H NMR (400 MHz, Methanol-dy) & 8.03 -
7.99 (m, 1H), 7.89 (s, 1H), 7.42 - 7.34 (m, 1H), 7.23 - 7.13 (m, 3H), 6.53 (s, 1H), 5.47 (s,
2H), 4.33 (dd, J = 12.3, 4.3 Hz, 1H), 4.03 - 3.94 (m, 1H), 3.62 - 3.47 (m, 3H), 3.47 - 3.39 (m,
1H), 1.35 (br d, J = 6.8 Hz, 3H), 1.21 (d, J = 6.6 Hz, 3H) ppm; exchangeable H not observed.

ESI-MS m/z calc. 443.152, found 444.2 (M+1)".

Example 20: Synthesis of rac-5-(5-chloro-2-((S-oxopyrrolidin-3-yl)methoxy)pyridin-4-
yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 261)

Cl 1)4-
0 ﬂ (hydroxymethyl)pyrrolid 0CI | ~N
X in-2-one, KOBu, 1,4-
N\//ﬁ\l C gioxane, 100 °C, 17% .~ N//\/@ Z o”‘t[\/‘:o
N FN A NH
F
Step 1:

[00287] KOBu (29 mg, 0.258 mmol) was added to a stirred solution of 4-

(hydroxymethyl)pyrrolidin-2-one (29 mg, 0.252 mmol) in 1,4-dioxane (1 mL) and the
reaction mixture was stirred at ambient temperature for 5 min. A solution of 5-(2,5-
dichloropyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-one (50
mg, prepared using the method described in Example 3 Step 1, 0.127 mmol) in 1,4-dioxane
(0.5 mL) was added dropwise and the mixture was heated at 100 °C for 20 h. The reaction
was cooled to ambient temperature, quenched by addition of water and extracted with DCM
(3 x). The combined organic layers were washed with brine, dried (MgSOa), filtered and
concentrated in vacuo. Purification by reverse phase chromatography (12 g Cis column, 2 to
100% MeCN in water with 0.1% NH4OH) gave rac-5-(5-chloro-2-((5-oxopyrrolidin-3-
yl)methoxy)pyridin-4-y1)-1-(2-fluorobenzyl)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-one
(Compound 261, 10 mg, 17%) as a white solid. '"H NMR (400 MHz, DMSO-dbs) & 8.45 (s,
1H), 8.19 (s, 1H), 7.59 (s, 1H), 7.51 (d, / = 7.6 Hz, 1H), 7.43 - 7.37 (m, 1H), 7.31 - 7.19 (m,
4H), 6.97 (d, J = 7.6 Hz, 1H), 5.65 (d, J = 3.2 Hz, 2H), 4.37 - 4.25 (m, 2H), 3.44 - 3.38 (m,
1H), 3.10 (dd, J = 9.8, 5.5 Hz, 1H), 2.93 - 2.83 (m, 1H), 2.33 (dd, J = 16.6, 9.0 Hz, 1H), 2.09
-2.02 (m, 1H) ppm. ESI-MS m/z calc. 467.116, found 468.2 (M+1)*.
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Example 21: Synthesis of 5-(5-chloro-2-(cyclopropylmethoxy)pyridin-4-yl)-1-(2-
fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c|pyridin-4-one (Compound 262)

0 1)Cs,CO4, DMA, 50 °C, oy

2 NH 70% '
Nl Cl\ A~ \-SEM  2)TBAF, THF, RT, 75% 5 N O/W
} =

FX 3) (Bromomethyl)cyclopro N—F

QA ° pane, K,COs, NMP, 65
s2 Int-P5 °C, 8% 262

Step 1:

[00288] Cs2C03(2.15 g, 6.599 mmol) was added to a stirred solution of 1-(2-
fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (S2, 0.8 g, 3.289 mmol) and 5-
chloro-4-fluoro-1-((2-(trimethylsilyl)ethoxy)methyl)pyridin-2(1/)-one (Int-P5, 1 g, 3.291

mmol) in DMA (5 mL) and the reaction mixture was stirred at 50 °C for 1 h. The reaction
was diluted with ice cold water (10 mL) and extracted with EtOAc (2 x 10 mL). The
combined organic layers were washed brine (10 mL), dried (Na2S04), filtered and
concentrated in vacuo. Purification by flash chromatography (12 g SiO2, 40 to 50% EtOAc in
heptane) gave 5-(5-chloro-2-oxo-1-((2-(trimethylsilyl)ethoxy)methyl)-1,2-dihydropyridin-4-
y1)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (1.4 g, 70%) as an off-
white solid. "H NMR (400 MHz, DMSO-ds) & 8.20 (d, 2H), 7.51 (d, J = 7.6 Hz, 1H), 7.43 -
7.37 (m, 1H), 7.30 - 7.18 (m, 3H), 6.96 (d, J = 7.6 Hz, 1H), 6.78 (s, 1H), 5.70-5.58 (m, 2H),
5.34 - 5.28 (m, 2H), 3.65 (t, J = 8.0 Hz, 2H), 0.92 (t, J = 8.0 Hz, 2H), 0.009 (s, 9H) ppm.
ESI-MS m/z calc. 500.145, found 501.1 (M+1)".

Step 2:

[00289] TBAF (10 mL, 1 M solution in THF, 10 mmol) was added to a stirred solution of
5-(5-chloro-2-oxo-1-((2-(trimethylsilyl)ethoxy)methyl)-1,2-dihydropyridin-4-yl)-1-(2-
fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (1.4 g, 2.295 mmol) in THF (5
mL) and the reaction mixture was stirred at ambient temperature for 16 h. The reaction was
quenched by addition of a saturated NH4Cl solution (20 mL) and extracted with EtOAc (3 x
20 mL). The combined organic extracts were washed with brine (20 mL), dried (Na2SO4),
filtered and concentrated in vacuo. Purification by flash chromatography (12 g SiOz, 15 to
20% MeOH in DCM) gave 5-(5-chloro-2-ox0-1,2-dihydropyridin-4-yl)-1-(2-fluorobenzyl)-
1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (645 mg, 75%) as an off-white solid. 'H NMR
(400 MHz, DMSO-ds) § 12.90 - 11.40 (br, s, 1H), 8.17 (s, 1H), 7.92 (s, 1H), 7.48 (d, J = 7.6
Hz, 1H), 7.43 - 7.35 (m, 1H), 7.29 - 7.16 (m, 3H), 6.94 (d, / = 7.2 Hz, 1H), 6.67 (s, 1H), 5.67
- 6.59 (m, 2H) ppm. ESI-MS m/z calc. 370.063, found 371.2 (M+1)".
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Step 3:

[00290] K2COs (38 mg, 0.275 mmol) was added to a stirred mixture of, 5-(5-chloro-2-oxo-
1,2-dihydropyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one
(63 mg, 0.170 mmol) and (bromomethyl)cyclopropane (25 pL, 0.258 mmol) in NMP (0.5
mL) and the reaction mixture was stirred at 65 °C for 24 h. Purification by reverse phase
HPLC ( Cis X-bridge column, 0 to 100% MeCN in water with 0.1% NH4OH) gave, after
lyophilisation, 5-(5-chloro-2-(cyclopropylmethoxy)pyridin-4-yl)-1-(2-fluorobenzyl)-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (Compound 262, 5.7 mg, 8%). 'H NMR (400
MHz, DMSO-ds ) 6 8.40 (d, 1H), 8.17 (d, 1H), 7.50 - 7.48 (d, 1H), 7.39 - 7.36 (m, 1H), 7.30 -
7.17 (m, 4H), 6.95 - 6.93 (m, 1H), 5.64 (m, 2H), 4.16 - 4.13 (d, 2H), 1.28 - 1.24 (m, 1H), 0.57
- 0.54 (m, 2H), 0.36 - 0.33 (m, 2H) ppm. ESI-MS m/z calc. 424.110, found 4254 (M+1)".

Example 22: Synthesis of (5)-5-(5-chloro-2-((1-cyclopropyl-2-
hydroxyethyl)amino)pyridin-4-yl)-1-(2-phenylpropan-2-yl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (Compound 263)

1) Cs,CO3, 2-MeTHF, 70 |
N7 | NH Cl AN °C, 39% ; N N OH
N~ * [ Nl P H

FX"¢ 2)(S)-2-amino-2- N
W cyclopropylethan-1-ol,
S20 CSF, DMSO, 150 °C, ®+ 263
uwave irradiations,
32%

Step 1:

[00291] 2,5-Dichloro-4-fluoropyridine (38 mg, 0.229 mmol) was added to a stirred mixture
of 1-(2-phenylpropan-2-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (S20, 73 mg, 0.225
mmol) and Cs2CO3 (154 mg, 0.473 mmol) in 2-MeTHF (3 mL) and the reaction mixture was
heated at 70 °C for 3.5 h. The reaction was cooled to ambient temperature and concentrated
in vacuo. The residue was partitioned between DCM and water. The aqueous phase was
separated and extracted with DCM (2 x). The combined organic phases were dried (MgSO4),
filtered and concentrated in vacuo. Purification by flash chromatography (10 to 50% EtOAc
in heptane) gave 5-(2,5-dichloropyridin-4-yl)-1-(2-phenylpropan-2-yl)-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-4-one (37 mg, 39%) as a white solid. 'H NMR (400 MHz,
Chloroform-d) & 8.54 (s, 1H), 8.27 (s, 1H), 7.33 - 7.43 (m, 5H), 7.24 - 7.26 (m, 1H), 6.59 (d,
J=17.7Hz, 1H), 5.63 (d, J = 7.6 Hz, 1H), 2.05 (s, 6H) ppm. ESI-MS m/z calc. 398.070,
found 399.1 (M+1)".

Step 2:
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[00292] CsF (20 mg, 0.132 mmol) was added to a stirred solution of 5-(2,5-
dichloropyridin-4-yl)-1-(2-phenylpropan-2-yl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one
(37 mg, 0.088 mmol) and (5)-2-amino-2-cyclopropylethan-1-ol (45 mg, 0.445 mmol) in
DMSO (1 mL) and the reaction mixture was heated at 150 °C under microwave irradiations
for 3 h. Additional CsF (20 mg, 0.132 mmol) was added and the reaction was heated at 150
°C under microwave irradiations for a further 1 h. The mixture was partitioned between water
and EtOAc and extracted with EtOAc (2 x). The combined organic layers were washed with
brine, dried (MgSOa4), filtered and concentrated in vacuo. Purification by reverse phase HPLC
(C18 CSH column, 20 to 60% MeCN in water with 0.1% formic acid) gave (S)-5-(5-chloro-2-
((1-cyclopropyl-2-hydroxyethyl )amino)pyridin-4-y1)-1-(2-phenylpropan-2-y1)-1,5-dihydro-
4H-pyrazolo[4,3-c]pyridin-4-one (Compound 263, 13 mg, 32%) as a white solid. "H NMR
(400 MHz, Methanol-ds) & 8.20 (s, 1H), 8.03 (s, 1H), 7.36 - 7.42 (m, 2H), 7.30 - 7.35 (m,
1H), 7.27 (d, J =7.2 Hz, 2H), 6.95 (t, J =8.1 Hz, 1H), 6.55 (d, J =0.9 Hz, 1H), 5.84 (d, J =7.6
Hz, 1H), 3.70 - 3.78 (m, 1H), 3.60 - 3.68 (m, 1H), 3.34 - 3.44 (m, 1H), 2.04 (d, J =3.2 Hz,
6H), 0.97 - 1.08 (m, 1H), 0.41 - 0.58 (m, 2H), 0.26 - 0.38 (m, 2H) ppm; exchangeable H not
observed. ESI-MS m/z calc. 463.178, found 464.3 (M+1)".

Example 23: Synthesis of (:5)-5-(3-chloro-6-((1-cyclopropyl-2-hydroxyethyl)amino)-2-

methylpyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c|pyridin-4-one
(Compound 264)

1)CsF, DMSO, 150 °C,
(0] uwave irradiations then Cl
NH Cs,CO3, DMSO, RT, o} = IN
4 22% X OH
Cl
F N‘N | 2+ Z N » NG | N H
N | 2)(S)-2-amino-2- F N =
' F cyclopropylethan-1-ol,
s2 DMSO, 150 °C, pwave 264

irradiations, 36%

Step 1:

[00293] A mixture of 3-chloro-6-fluoro-4-iodo-2-methylpyridine (212.04 mg, 0.781 mmol)
and CsF (356 mg, 2.344 mmol) in DMSO (2 mL) was stirred at 150 °C under microwave
irradiations for 1 h. 1-(2-Fluorobenzyl)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (200
mg, 0.781 mmol), Cs2CO3 (763 mg, 2.342 mmol) and DMSO (4 mL) were added and the
reaction mixture was stirred at ambient temperature for 3 h. The mixture was diluted with
water (25 mL) and extracted with EtOAc (x 3). The combined organic extracts were washed
with brine, dried (MgSOa), filtered and concentrated in vacuo. Purification by flash

chromatography (SiOz, 10 to 80% EtOAc in heptane) gave 5-(3-chloro-6-fluoro-2-
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methylpyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-one (67
mg, 22%) as a white solid. "TH NMR (400 MHz, DMSO-ds) § 8.19 (s, 1H), 7.53 (d, J =2.3
Hz, 1H), 7.51 (d, J =7.6 Hz, 1H), 7.36 - 7.43 (m, 1H), 7.17 - 7.30 (m, 3H), 7.01 (d, J =7.6
Hz, 1H), 5.65 (d, J =7.0 Hz, 2H), 2.59 (s, 3H) ppm. ESI-MS m/z calc. 386.075, found 387.1
(M+1)".

Step 2:

[00294] A solution of 5-(3-chloro-6-fluoro-2-methylpyridin-4-yl)-1-(2-fluorobenzyl)-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one (67 mg, 0.173 mmol) and (S$)-2-amino-2-
cyclopropylethan-1-ol (88 mg, 0.870 mmol) in DMSO (1 mL) was heated at 150 °C under
microwave irradiations for 2 h. The mixture was diluted with water (20 mL) and extracted
with EtOAc (3 x 20 mL). The combined organic layers were washed with brine, dried
(MgSO0s), filtered and concentrated in vacuo. Purification by reverse phase chromatography
(25 g Cis column, 10 to 50% MeCN in water with 0.1% formic acid then, 12 g Cis column,
10 to 50% MeCN in water with 0.1% NH4OH) followed by flash chromatography (5102, 20
to 100% EtOAc in DCM) gave (5)-5-(3-chloro-6-((1-cyclopropyl-2-hydroxyethyl)amino)-2-
methylpyridin-4-yl)-1-(2-fluorobenzyl)-1,5-dihydro-4 H-pyrazolo[4,3-c]pyridin-4-one
(Compound 264, 29 mg, 36%) as a white solid. 'H NMR (400 MHz, DMSO-ds) & 8.16 (s,
1H), 7.41 - 7.46 (m, 1H), 7.36 - 7.41 (m, 1H), 7.23 - 7.30 (m, 2H), 7.21 (d, J =6.5 Hz, 1H),
6.89 (d, J =7.6 Hz, 1H), 6.74 (br dd, J =7.8, 4.2 Hz, 1H), 6.46 (s, 1H), 5.63 (d, J =3.4 Hz,
2H), 4.65 - 4.74 (m, 1H), 3.48 - 3.58 (m, 2H), 2.38 (s, 3H), 1.23 (br s, 1H), 0.93 - 1.04 (m,
1H), 0.28 - 0.47 (m, 3H), 0.15 - 0.27 (m, 1H) ppm. ESI-MS m/z calc. 467.152, found 468.3
(M+1)".
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Example 24: Synthesis of rac-5-(5-chloro-2-((1-(cyclopropyl-2,2,3,3-d4)-2-hydroxyethyl-
2,2-d>)amino)pyridin-4-yl)-1-((2,6-difluorophenyl-3,4,5-ds)methyl-d>)-1,5-dihydro-4 H-
pyrazolo[4,3-c]pyridin-4-one-7-d (Compound 327)

4)4-chloro-1H-

F pyrazolo[4,3-
1)"BuLi, THF, -78 to 0 °C b D clpyridine, DIAD,
D D thenco,, -78 *CtoRT P oy PPhy THF,0°CtoRT
- >
D F  2)Mel, K,CO3, MeCN, 50°C D F 5)DCl, D0, 105 °C
b 3)LiAID,, THF, -78 to -20 °C b
D D
Q Cl D D
6)2,5-dichloro-4- 0 = IN
7 ND  fluoropyridine, OH
o F N~N | P Cs,COs, THF, 35 °C N NT XN
> p F H pb

D 7)2-amino-2-
D (cyclopropyl-2,2,3,3- D D
da)ethan-1,1-dy-1-0l, D
sulfolane, 150 °C 0 F 327
Step 1:
[00295] Under a nitrogen atmosphere, "Buli (2.5 M in hexanes, 1.15 eq) is added dropwise
over 12 min to a stirred mixture of 1,3-difluorobenzene-2,4,5,6-ds (1.00 eq) in THF (39 vol)
at -78 °C and the solution is stirred and warmed over 1.25 h to 0 °C. The reaction is cooled to
-78 °C and the nitrogen inlet is switched to the COz inlet. A stainless-steel pressure chamber
is charged with CO2 (80 psi, 2.57 eq) and the CO2 is slowly passed through the mixture over
7 min. The reaction is gradually warmed over 5 h to ambient temperature. The mixture is
cooled to -20 °C, quenched by slow addition of an aqueous 1 M aqueous HCI solution (39
vol) to pH 1 over 35 min and warmed to 0 °C. The reaction mixture is extracted with Et20 (3
x 41 vol). The combined organic phases are washed with an aqueous saturated NaCl solution
(41 vol), dried (Na2SOs4), and concentrated in vacuo. Purification by trituration from hexanes
(20 vol) at ambient temperature overnight gives after filtration 2,6-difluorobenzoic-3,4,5-d
acid as an off-white solid.
[00296] Step 2:
[00297] In a sealed flask, K2COs (1.30 eq) and Mel (4.00 eq) are added to a stirred solution
of 2,6-difluorobenzoic-3,4,5-d5 acid (1.00 eq) in dry MeCN (36 vol). The flask is sealed and
the reaction mixture is stirred at 50 °C for 48 h. The mixture is partitioned with deionized

water (38 vol) and extracted with Et20 (3 x 38 vol). The combined organic phases are washed

with a saturated aqueous NaCl solution (38 vol), dried (Na2S04), filtered and concentrated in
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vacuo. Purification by flash chromatography (Si02, 100% Et20) gives methyl 2,6-
difluorobenzoate-3.,4,5-ds as an oil.

[00298] Step 3:

[00299] Under a nitrogen atmosphere, LiAD4 (1.00 eq) is added slowly to a stirred solution
of methyl-2,6-difluorobenzoate-3,4,5-d5 (1.00 eq) in dry THF (100 vol) at -78 °C and the
suspension is stirred at -78 °C for 1 h and at -20 °C for 18 h. The solution is cooled to -78 °C
and quenched by addition of DCI (1 M solution in D20, 2.8 vol). The reaction is warmed to 0
°C and stirred for 20 min. The mixture is diluted with D20 (31 vol) and extracted with Et2O
(3 x 78 vol). The combined organic phases are dried (Na2SQa), filtered and concentrated in
vacuo. Purification by flash chromatography (SiO2, 10% EtOAc in hexanes) gives (2,6-
difluorophenyl-3,4,5-ds)methan-d>-ol as an oil.

[00300] Step 4:

[00301] Under a nitrogen atmosphere, a solution of DIAD (1.20 eq) in THF (17 vol) is
added dropwise to a stirred solution of (2,6-difluorophenyl-3,4,5-ds)methan-d>-ol (1.20 eq),
4-chloro-1H-pyrazolo[4,3-c]pyridine (1.20 eq) and PPh3 (1.20 eq) in THF (34 vol) at 0°C.
The cooling bath is removed and the reaction mixture is stirred at 21 °C for 18 h. The mixture
is concentrated in vacuo at 30 °C. Purification by flash chromatography (SiOz, 15:15:70
mixture of EtOAc, DCM and hexanes) gives 4-chloro-1-((2,6-difluorophenyl-3,4,5-
ds)methyl-d-2)-1H-pyrazolo[4,3-c]pyridine as a white solid.

[00302] Step 5:

[00303] Concentrated DCI1 (35 wt % solution in D20, 17.5 eq) is added to a stirred solution
of 4-chloro-1-((2,6-difluorophenyl-3,4,5-ds)methyl-d2)-1H-pyrazolo[4,3-c]pyridine (1.00 eq)
in D20 (10 vol) at 21°C and the reaction mixture is heated at 105 °C for 27 h. The cloudy
suspension is filtered, washing the filter cake with D20 (2 x 5 vol). The solid is dried in
vacuo to give 1-((2,6-difluorophenyl-3,4,5-ds)methyl-d-)-1,5-dihydro-4H-pyrazolo[4,3-
c]pyridin-4-one-5,7-d> as an off-white solid.

[00304] Step 6:

[00305] Cs2CO03 (2.00 eq) is added to a stirred solution of 1-((2,6-difluorophenyl-3.4,5-
ds)methyl-d>)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one-5,7-d> (1.00 eq) and 2,5-
dichloro-4-fluoropyridine (1.20 eq) in THF (59 vol) and the suspension is stirred at 35 °C for
24 h. Purification by flash chromatography (SiOz, 50% EtOAc in hexanes then 20% EtOAc
in DCM) followed by trituration from "hexane gives 5-(2,5-dichloropyridin-4-y1)-1-((2,6-
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difluorophenyl-3,4,5-ds)methyl-d2)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one-7-d as a
white solid.

[00306] Step 7:

[00307] In avial, a stirred solution of 5-(2,5-dichloropyridin-4-yl)-1-((2,6-difluorophenyl-
3,4,5-dx)methyl-d>)-1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one-7-d (1 eq) and 2-amino-2-
(cyclopropyl-2,2,3,3,ds)ethan-1,1-d2-1-ol (Int-A26, 4 eq) in sulfolane (3 vol) is flushed with
nitrogen gas. The vial is sealed and heated at 150 °C for 72 h. The reaction mixture is cooled
to ambient temperature. The mixture is diluted with 2 M HCI (5 vol) and extracted with
EtOAc (6 vol). The combined organic phases are washed with 2 M HCI (3 vol). The
combined aqueous layers are basified with 2 N NaOH (9 vol). EtOH (3 vol) is added and the
mixture is stirred at ambient temperature overnight. The formed precipitate is filtered, washed
with a 4:1 mixture of water and EtOH (3 x 2 vol) and dried under vacuum at 50 °C overnight.
The filtrate is transferred to an addition funnel and extracted with EtOAc (3 x 8 vol). The
combined organic extracts are washed with water (8 vol) and brine (8 vol), dried (MgSQOx),
filtered and concentrated in vacuo. Purification by reverse phase chromatography (60g Cis
Sfar Duo column, 10 to 100% MeCN in water) gives a second crop of solid. The solids from
both crops are combined, recrystallized from EtOH (14 vol) and heptane (28 vol) and dried
under vacuum at 50 °C over the weekend to give rac-5-(5-chloro-2-((1-(cyclopropyl-2,2,3,3-
ds)-2-hydroxyethyl-2,2-d2)amino)pyridin-4-yl)-1-((2,6-difluorophenyl-3,4,5-d5)methyl-d)-
1,5-dihydro-4H-pyrazolo[4,3-c]pyridin-4-one-7-d (Compound 327).

[00308] The enantiomers of rac-5-(5-chloro-2-((1-(cyclopropyl-2,2,3,3-d4)-2-
hydroxyethyl-2,2-d>)amino)pyridin-4-yl)-1-((2,6-difluorophenyl-3,4,5-d5)methyl-d2)-1,5-
dihydro-4H-pyrazolo[4,3-c]pyridin-4-one-7-d (Compound 327) can be separated by chiral
SFC, using analogous methods to those disclosed in the specification.

[00309] In Step 1, CO:z can be substituted for 3COz or 1*COs.
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The following compounds were made using methods analogous to those disclosed

in the specification.

Table 14: Compounds Prepared Using Analogous Methods

dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one

SFC
Cmpd | Compound Structure/ Startin, Conditions p
Nc? Co&pound Name Materifl if LEMS NMR (shifts in ppm)
applicable
'H NMR (500 MHz,
m LOH DMSO-dy) 58.20 (d, J =
ﬁ 0.8 Hz, 1H), 8.14 (s, 1H),
7.54 -7.49 (m, 1H), 7.44
Q: ’E/Szlcﬁf (d,J =7.5Hz, 1H), 7.41
5-(5-chloro-2-((1.3- 459.086, | 130 (m, 2H). 7.12 -
15 dihydroxypropan-2- S1 found || 7-06 (m. 1H). 6.90 (dd. J
yDamino)pyridin-4-yl)- 460.1 | 1609 Hz 1H). 675
1-(2-chlorobenzyl)-1,5- M+1)". (d,J=7.9 Hz, 1H), 6.69
dihydro-4H- (s, 1H), 5.73 - 5.61 (m,
pyrazolo[4,3-c]pyridin- 2H), 4.71 - 4.62 (m, 2H),
doone 3.93-3.89 (m, 1H), 3.58
- 3.44 (m, 4H) ppm.
'H NMR (500 MHz,
NN, 1 DMSO-ds) 6 8.20 (dd, J
/’ﬁI;\N OH =19,0.8 Hz, 1H), 8.10
N Al H (s, 1H), 7.55 - 7.42 (m,
2H), 7.42 - 7.31 (m, 2H),
Qj. E/Sl'lﬁs 7.10 (dd..J =75, 2.0 Hz,
(8)-5-(5-chloro-2-((1- Z’é "1 0;- 1H), 6.93 - 6.86 (m, 2H).
16 cyclopropyl-2- S1 found | 6:63 (. = 1.2 Hz, 1H),
hydroxycthyl)amino)pyr 407‘5 S | 568 (. =51Hz2H),
idin-4-y1)-1-(2- < | 470(dt,J =192, 5.4 Hz,
chlorobenzyl)-1,5- (MDY, 3.60 - 3.47 (m. 2H),
dihydro-4H- 1.06 - 0.96 (m, 1H), 0.52
pyrazolo[4,3-c]pyridin- - 0.07 (m, 4H) ppm;
4-one exchangeable H not
observed.
°C']:)”\ 'HNMR (500 MHz,
| DMSO-d,) 58.19 (d, J =
Nﬁj @ el 0.8 Hz, 1H), 8.15 (s, 1H),
7.54 -7.49 (m, 1H), 7.44
Q: E/SZICIZ{E (d.J =75 Hz, 1H), 7.41
5-(5-chloro-2-((2- 429.076, | - 130 (m. 2H). 7.1 -
17 hydroxyethyl)amino)pyr S1 "| 7.5 (m, 1H), 7.03 (t,J =
ydroxycthy Py found B
idin-4oy])-1-(2- 4301 | 3:7Hz 1H). 6.89 (dd, J ~
chlorobenzyl)-1,5- (M+1)", 7.5, 0.9 Hz, 1H), 6.63 (s,

1H), 5.73 - 5.61 (m, 2H),

472 (t,J =54 Hz, 1H),

3.57-3.48 (m, 2H), 3.40
-3.31 (m, 2H) ppm.
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SFC
Cmpd Compound Structure/ Startin, Conditions i
N(? Coglpound Name Materifl if LEMS NMR (shifts in ppm)
applicable
"H NMR (500 MHz,
DMSO-ds) §8.23 - 8.15
oy O (m, 2H), 7.55 - 7.49 (m,
%JQLNJQ\F 1H), 7.45 (dd,J = 7.5,
N H 0.6 Hz, 1H), 7.41 - 7.30
{ f (m, 2H), 7.09 (dd. J =
. ESEMS 5 ) 9 Hz, 1H), 7.01 (&,
rac-5-(5-chloro-2-((4,4- m/z calc. J = 8.1 Hz, 1H), 6.90
18 difluoro-1- sl 493.088, 1 4447 = 76,38, 0.9 Hz,
hydroxybutan-2- found | % 116 62 (d..J = 5.8 Hz.
ylamino)pyridin-4-y1)- 4942 1 1) 630 - 5.92 (m. 1H)
1-(2-chlorobenzyl)-1,5- (M+1)". 5,677 d.J=47 Hz 2H):
dihydro-4H- 4.98 - 4.89 (m, 1H), 4.16
pyrazolo[4,3-c]pyridin- -4.12 (m, 1H), 3.56 -
4-one 3.49 (m, 1H), 3.45 - 3.31
(m, 1H), 2.26 - 2.00 (m,
2H) ppm.
oy 'H NMR (500 MH
5 N > Z,
Nl ”/):,\a'” DMSO-ds) 5 8.23 (s, 1H).
Q’ 8.19 (d,J = 0.8 Hz, 1H),
cl ESI-MS | 7.59 (s, 1H), 7.57 - 7.48
S-(3-chloro-2-(((1- m/z cale. | (m, 2H), 7.46 (d,J = 7.6
19 methyl-1H-1,2,3-triazol- o1 480.098, | Hz, 1H), 7.41 - 7.30 (m,
5- found | 2H), 7.11-7.05 (m, 1H),
yDmethyl)amino)pyridin 4812 | 6.91(dd,J=17.5,09Hz,
-4-yD)-1-(2- (M+1)". | 1H), 6.70 (s, 1H), 5.67 (d,
chlorobenzyl)-1,5- J = 6.3 Hz, 2H), 4.61 (qd,
dihydro-4H- J =15.8,5.7Hz, 2H),
pyrazolo[4,3-c]pyridin- 4.03 (s, 3H) ppm.
4-one
Anti "H NMR (500 MHz,
DMSO-ds) 68.19 (d. J =
o HO 0.8 Hz, 1H), 8.15 (s, 1H),
0 I;Nk Ia; 752(dd, J =177, 15Hz,
Nﬁ@‘ N 1H), 7.44 (dd, J = 7.5,
NN ESI-MS | 3.7Hz, 1H), 7.40 - 7.31
Q’/ m/z cale. | (m, 3H), 7.11 - 7.06 (m,
20 o Sl 455.092, | 1H), 6.90 (dd,J = 7.5,
rac-5-(5-chloro-2- found | 0.9 Hz, 1H), 6.58 (s, 1H),
(s29-2- 4562 | 5.73-5.61 (m, 2H), 5.28
hydroxycyclobutyl)amin M+1)*". | (dd,J=12.7,7.1 Hz,
o)pyridin-4-yl)-1-(2- 1H), 4.01 - 3.97 (m, 1H),
chlo'robenzyl)-l,S- 3.87 (p.J = 7.6 Hz, 1H),
dihydro-4H- 2.04 - 1.92 (m, 2H), 1.42
pyrazolo[4,3-c]pyridin- (p.J = 10.0 Hz, 1H), 1.25
4-one -1.16 (m, 1H) ppm.
NS ESI-MS 'H NMR (500 MHz,
N o m/z calc. | DMSO-ds) 58.19 (d,J =
21 dbﬁ@ TOr S1 482.102, | 0.8 Hz, 1H), 8.17 (s, 1H),
found 7.54 -7.48 (m, 2H), 7.46
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rac-5-(5-chloro-2-(((5- 4832 (d,J=74Hz, 1H), 741
oxopyrrolidin-3- (M+1)". -7.30 (m, 2H), 7.25 -
ylmethyl)amino)pyridin 7.19 (m, 1H), 7.11 - 7.06
-4-y1)-1-(2- (m, 1H), 6.90 (dd, J =
chlorobenzyl)-1,5- 7.6,0.9 Hz, 1H), 6.61 (s,
dihydro-4H- 1H), 5.73 - 5.61 (m, 2H),
pyrazolo[4,3-c]pyridin- 3.37-3.23 (m, 3H), 3.04
4-one -2.97 (m, 1H), 2.69 -
2.64 (m, 1H), 231 -2.22
(m, 1H), 1.95 (ddd, J =
16.7,6.1,1.7Hz, 1H
ppm.
'H NMR (500 MHz,
. DMSO-ds) 68.21 - 8.19
| N (m, 1H), 7.55 - 7.45 (m,
N/’fjnﬁ{/ 2H), 7.41 - 7.30 (m, 2H),
A ESI-MS | 7.26 - 7.20 (m, 1H), 7.10
Qj m/z cale. | (dd,J =17.5, 1.9 Hz, 1H),
oY) rac-3-((5-chloro-4-(1- S1 466.108, | 6.91(dt,J =7.5,1.1 Hz,
(2-chlorobenzyl)-4-oxo- found | 1H), 6.69 (s, 1H), 6.61 (s,
1. 4-dihydro-5H- 4672 | 1H),5.73 - 5.62 (m, 2H),
pyrazolo[4,3-c]pyridin- (M+1)". | 4.10-3.94 (m, 1H), 2.93
5-yl)pyridin-2- -2.82 (m, 1H), 2.80 -
yl)amino)pentanenitrile 2.70 (m, 1H), 1.71 - 1.59
(m, 2H), 0.98 - 0.91 (m,
3H) ppm.
oc'jgn\ YV "H NMR (500 MHz,
i Nﬁ S Ao DMSO-ds) 5 8.16 (dd, J
NN =2.0,0.8 Hz, 1H), 8.08
@J ESI-MS | (s, 1H), 7.51 - 7.35 (m,
(S)-5-(5-chloro-2-((1- m/z cale. | 2H), 7.31-7.17 (m, 3H),
’3 cyclopropyl-2- S 453.137, | 6.94 - 6.85 (m, 2H), 6.62
hydroxyethyl)amino)pyr found (d,J =1.0Hz, 1H), 5.63
idin-4-y1)-1-(2- 4542 | (d.J = 3.8 Hz, 2H), 4.69
fluorobenzyl)-1,5- (M+1)". | (dt,J = 18.4,5.3 Hz, 1H),
dihydro-4H- 3.57-3.45 (m, 2H), 1.00
pyrazolo[4,3-c]pyridin- (s, IH), 0.52 - 0.11 (m,
4-one 4H) ppm.
Br. OH
IO o 'H NMR (500 MHz,
SSRS DS 21 1D
. ,J =08 Hz, .
& ESI-MS | 4 27 49 (m, 1H), 7.44
cl m/z calc. 2730 3. 7.13 -
5-(5-bromo-2-((1,3- 503.036. 30 (m, 3H), 7.
24 dihydroxypropan-2- S1 found 7.07 (m, 1H), 6.89 (dd, J
yl)amino)pyridin-4-yl)- 5060 |  /:6-09Hz 1H).6.77
1-(2-chlorobenzyl)-1,5- (M+1)". (d,J =79 Hz, 1H). 6.69

dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one

(s, 1H), 5.73 - 5.61 (m,
2H), 4.67 (dt,J = 13.1,
5.5 Hz, 2H), 3.93 - 3.89
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(m, 1H), 3.58 - 3.44 (m,
4H) ppm.
'H NMR (500 MHz,
DMSO-ds) 8 8.16 (d, J =
ooy 47 Gd 21 o 1HD,
07N . t,J="171. Z, s
i Nﬁ:n”[/ 7.43-736 (m, 1H), 7.31
N -7.17 (m, 3H), 6.91 (d. J
@” EZICIZE —7.6Hz, 1H), 677 (1.
(S)-5-(5-chloro-2-((1- 441‘137' =74Hz, 1H), 6.61 (d,J
25 hydroxybutan-2- S2 found | = L1 Hz, 1H), 5.64 (s,
ylyamino)pyridin-4-y1)- 4424 | 1H).5.63 (s, 1H), 4.66
1-(2-fluorobenzyl)-1,5- (M+1)", (dt,J =13.8,5.5 Hz, IH),
dihydro-4H- 3.83-3.79 (m, 1H), 3.52
pyrazolo[4,3-c]pyridin- -3.44 (m, 1H), 3.42 -
4-one 3.31 (m, 1H), 1.74 - 1.61
(m, 1H), 1.50 - 1.37 (m,
1H), 0.90 (td,J = 7.4, 3.1
Hz, 3H) ppm.
o F]@k YV 'H NMR (400 MHz,
ﬁ Ay oH DMSO-ds) §7.97 (s, 1H),
N AL H 7.81(d,J = 1.8 Hz, 1H),
Q/’ ESI-MS | 7.38-7.22 (m, 2H), 7.12
¢l m/z calc. (dtd, /=19.7,74,1.6
2% (S)-1-(2-chlorobenzyl)- S1 453.137, | Hz 2H), 6.83 (dd,J =
5-(2-((1-cyclopropyl-2- found | 7.5,1.9Hz, 1H), 6.68 (d,
hydroxyethyl)amino)-5- 454 4 J=76Hz, 1H), 6.43 -
fluoropyridin-4-yl)-1,5- (M+1)". 6.29 (m, 2H), 5.44 (s,
dihydro-4H- 2H), 4.44 (d,J = 8.9 Hz,
pyrazolo[4,3-c]pyridin- 1H), 3.39 - 3.17 (m, 3H),
4-one 0.29 - 0.10 (m, 5H) ppm.
Cl N
I A 'HNMR (500 MHz,
Nl Hoa DMSO-ds) 5821 (d,J =
Q‘ 1.2 Hz, 1H), 8.16 (dd, J =
F ESI-MS | 1.8, 0.8 Hz, 1H), 7.66 (d,
(R)-5-(5-chloro-2-((1- m/z cale. | J=48Hz, 1H), 7.54 -
- (I-methyl-1H-1.2.3- © 478.143, | 7.36 (m, 3H), 7.31 - 7.15
triazol-5- found | (m,3H),6.92(d,J=75
ylethyl)amino)pyridin- 4792 | Hz 1H).6.63(d,J =12
4-yl)-1-(2- (M+1)". | Hz, 1H), 5.63 (s, 2H),
fluorobenzyl)-1.5- 533 (q.J = 6.7 Hz, 1H),
dihydro-4H- 4.01 (s,3H), 1.52 (dd. J
pyrazolo[4,3-c]pyridin- =6.8,5.0 Hz, 3H) ppm.
4-one
oONZ N ESI-MS
7 NSNS N m/z calc.
28 dgﬂ«'); RO . 498.097,
found
rac-6-(((5-chloro-4-(1- 4993
(2-chlorobenzyl)-4-oxo- (M+1)".
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1.4-dihydro-5H-
pyrazolo[4,3-c]pyridin-
5-yD)pyridin-2-
yl)amino)methyl)morph
olin-3-one
oCI 2N
Cl N > ~ o
@J ESI-MS
5-(5-chloro-2-(((6-oxo- m/z calc.
1,6-dihydropyridin-3- 492 087,
29 | yhmethyl)amino)pyridin | S1 found
-4-y)-1-(2- 4933
chlorobenzyl)-1,5- (M+1)".
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Chiralcel®
OD-H
colum, 3 "H NMR (500 MHz,
Peak 1 km p;‘g‘“’le DMSO-ds) 38.19 - 8.14
. - T (m, 2H), 7.46 (dd, J =
S SWEE X 6 mm 7.6,0.8 Hz, 1H), 7.4 -
SO D;‘i’gél 7.36 (m, 1H), 7.31 - 7.17
QJ Corvoratio ESI-MS | (m,3H),7.02(t,J =82
] N (R’/Iobﬂe m/z cale. | Hz, 1H), 6.92 (dd, J =
50 | rel<(R)-5-(5-chloro-2- $2 | phase: 45% 4;7‘118, 7.6,3.1 Hz, 1H), 6.62 (s,
((4,4-difluoro-1- McOH ound 1H), 6.29 - 5.92 (m, 1H),
hydroxybutan-2- (supplomen 1:1/[781.3+ 5.63 (d.J = 3.5 Hz, 2H).
yl)amino)pyridin—4—yl)— ted with 20 ( + ) .| 493 (dt, J=149,55Hz,
1-(2-fluorobenzyl)-1,5- mM 1H). 4.16 - 4.12 (m. 1H).
dihydro-4F- i) 3.56-3.49 (m, 1H), 3.45
ammonia),
pyrazolo[4,3-c]pyridin- 55% CO»: -3.33 (m, 1H), 2.25 -
4-one Flow rate 2.16 (m, 1H), 2.11 - 1.95
10 (m, 1H) ppm.
mL/min); rt
= 3.84 min
Peak 2 Chiralcel® 'H NMR (500 MHz,
. . OD-H DMSO-ds) 58.19 - 8.15
T Ci column, 5 (m, 2H), 7.46 (dd.J =
Nﬁij NoF um particle | ESI-MS | 7.5, 0.8 Hz, 1H), 7.44 -
QJ‘ size. 25 cm | m/z cale. | 7.36 (m, 1H), 7.31 - 7.17
31 . S x 10mm | 477.118, | (m,3H),7.01(t,J =283
rel~(S)-3-(5-chloro-2- frqm found Hz, 1H), 6.92 (dd, J =
((4,4-difluoro-1- Daicel 4782+ 7.6, 3.1 Hz, 1H), 6.62 (s,
hydroxybutan-2- Corpora_tio M+1)". | 1H), 6.27 - 597 (m, 1H),
yl)amino)pyridin-4-yl)- n (Mobile 5.63 (d,J =3.5 Hz, 2H),
1-(2-fluorobenzyl)-1,5- phase: 45% 4.93 (dt,J = 14.8, 5.5 Hz,
dihydro-4H- MeOH 1H), 4.16 - 4.12 (m, 1H),
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pyrazolo[4,3-c]pyridin- (supplemen 3.55-3.49 (m, 1H), 3.45
4-one ted with 20 -3.33 (m, 1H), 2.25 -
mM 2.14 (m, 1H), 2.10 - 1.94
ammonia), (m, 1H) ppm.
55% CO2;
Flow rate
10
mL/min); rt
=4.88 min
Chiralpak®
IB column,
Peak 1 ' 5 pum
Syn or anti particle "H NMR (500 MHz,
size, 25 cm DMSO-dy) 6 8.17 (d, J =
oH x 20 mm 0.8 Hz, 2H), 7.48 (dd, J =
RN o frqm 8.9.7.5Hz, 1H), 7.44 -
Nﬁ PN Daicel | popvg | 7-33 (m, 1H), 7.30 - 7.18
LA Corpora'tlo m/z calc. (m, 3H), 7.03 (dd, J =
32 Q// < n (M.oblls 483.147. 7.72 3.6 Hz, 1H), 6.92 (d,
- phase: 25% found J =176 Hz, 1H), 6.69 (s,
rel-5-(5-chloro-2-((3- MeOH 484 3 1H), 5.64 (d,J =2.6 Hz,
(hydroxymethyl)tetrahy (supplemen |\ p, )y 2H), 4.52 - 4.46 (m, 1H),
dro-2H-pyran-4- ted with 20 | 4.22-4.18 (m, 1H), 3.82
ylamino)pyridin-4-yl)- mM -3.71 (m, 2H), 3.54 -
1-(2-fluorobenzyl)-1,5- ammonia), 3.46 (m, 4H), 2.03 - 1.99
dihydro-4H- 75% COx; (m, 1H), 1.65 - 1.61 (m,
pyrazolo[4,3-c]pyridin- Flow rate 2H) ppm.
4-one 100
mL/min); rt
= 5.64 min
Chiralpak®
Peak 2 IB column,
Anti or syn 5 um "H NMR (500 MHz,
particle DMSO-dy) 68.17 (d,J =
oH size, 25 cm 0.9Hz, 2H), 748 (dd, J =
Q"IN o x 20 mm 8.9,7.5 Hz, 1H), 7.44 -
% Z from 7.35 (m, 1H), 7.31 - 7.17
NI TN . ESI-MS " -
o Cc? afrzltio m'z cale. 7(§n 336H P)izT?iD(dg ’94 d
33 F 2 | n (rl\g[obile 31471 5 7 6 Hz, 1H), 6.69 (s,
rel-5~(5-chloro-2-((3- phase: 25% | W4 11y S 64 (d, 7= 2.5 Hz,
(hydroxymethyl)tetrahy MeOH 484~3+ 2H), 4.51 - 4.47 (m, 1H),
dro-2H-pyran-4- supplemen | MV 1 425 2418 (m, 1H), 3.82
yhamino)pyridin-4-yl)- ted with 20 -3.75 (m, 2H), 3.54 -
1-(2-fluorobenzyl)-1,5- mM 3.46 (m, 4H), 2.04 - 1.98
dihydro-4//- ammonia), (m, 1H), 1.66 - 1.60 (m,
pyrazolo[4,3-c]pyridin- 75% CO»; 2H) ppm.
4-one Flow rate
100
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mL/min); rt
=8.73 min
"H NMR (500 MHz,
DMSO-ds) §8.20 (d,J=
Gl OH 0.8 Hz, 1H), 8.10 (s, 1H),
Ik gCO 7.52(dd,J=17.6, 1.6 Hz,
N N 1H), 7.46 (d,J= 7.5 Hz,
N 1H), 7.41 - 7.31 (m, 2H).
Q: ESI-MS | 7.09 (dd,J=7.5, 1.9 Hz,
5-(5-chloro-2-((4- m/z calc. | 1H), 691 (dd,J=7.5,0.9
34 | (hydroxymethyl)tetrahy S1 499.118, | Hz 1H), 6.76 (s, 1H),
dro-2H-pyran-4- found | 6.60 (s, 1H), 5.67 (d,J =
sDamino)pyridin-d-yl)- 5004 | 2.2Hz 2H), 4.80 (t. /=
1-(2-chlorobenzyl)-1.5- (M+1)". | 5.6 Hz, 1H), 3.74 (dd, J =
dihvdro-AFT- 10.7, 5.5 Hz, 1H), 3.67 -
Y L 361 (m, 3H), 3.60 - 3.52
pyramlogﬁ’jng]pyndm (m, 2H), 2.19 (d,.J = 13.8
Hz, 1H), 2.10 (d,J = 13.9
Hz, 1H), 1.71 - 1.65 (m,
2H) ppm.
"H NMR (500 MHz,
DMSO-ds) & 8.17 (dd, J
=3.0, 0.8 Hz, 1H), 8.07
N (d,J =7.5Hz, 1H), 7.51
Ak -7.44 (m, 1H), 7.43 -
. ”@«'); N, 737 (m, 1H), 7.30 - 7.19
@; (m, 3H), 6.92 (d,J = 7.5
ESI-MS | Hz, 1H),6.85(t,J =738
m/z calc. Hz, 0.8H), 6.75 (d,J =
35 rac-5-(5-chloro-2-((1- 467.152, | 9.0 Hz, 0.2H), 6.70 (d, J
cyclopropyl-2- 52 found | = 1.8 Hz, 0.2H), 6.66 (d,
hydroxypropyl)amino)p 4684 | J=22Hz 0.8H).5.64
yridin-4-yl)-1-(2- (M+1)". | (d,J =3.0Hz, 2H), 4.73
fluorobenzyl)-1.5- -4.63 (m, 1H), 3.80 (ddt,
dihydro-4H- J=16.2,109,5.7 Hz,
pyrazolo[4,3-c]pyridin- 1H), 3.45 (s, 1H), 1.22 -
4-one 1.00 (m, 4H), 0.54 - 0.40
(m, 1H), 0.37 - 0.30 (m,
1H), 0.29 - 0.18 (m, 2H)
(] OH PP
I 'HNMR (500 MHz,
r 5@ RS DMSO-d,) 58.17 (dd. J
@4 ESI-MS | =73, 6.4 Hz, 2H), 8.09
m/z calc. (d,J = 4.1 Hz, 0.2H),
36 rel-(SM)-6-((R)-1-((5- S 512.138, 8.00 -7.92 (m, 0.8H),
chloro-4-(1-(2- found 7.52 -7.45 (m, 1H), 7.40
ﬂuorobenzyl)_él._oxo_ 5134 (tdd, J= 75, 54, 1.9 HZ,
1,4-dihydro-5H- (M+1)". | 1H), 7.32-7.18 (m, 3H),

pyrazolo[4,3-c]pyridin-
5-yDpyridin-2-

7.13 -7.07 (m, 0.2H),
7.00 (t, J = 7.4 Hz, 0.8H),
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yl)amino)-2- 6.93 (d,J =7.5Hz, 1H),
hydroxyethyl)morpholin 6.70 (d,J = 1.3 Hz,
-3-one 0.7H), 6.68 (d,J = 1.7
Hz, 0.3H),5.64 (d,J =
3.4Hz, 2H),491-4.78
(m, 1H), 4.17 (s, 1H),
4.12 -3.93 (m, 2H), 3.87
-3.77 (m, 1H), 3.64 (d, J
=9.0Hz, 1H), 3.60 -
3.51 (m, 1H),3.47-3.34
(m, 1H), 3.29 - 3.18 (m,
1H) ppm.
'H NMR (500 MHz,
Methanol-d,) 6 8.23 (d, J
=0.9 Hz, 1H), 8.16 (s,
o 1H),7.49(dd,/=179,14
LI Hz, 1H), 7.38 - 7.29 (m,
o Nﬁ;” N O 3H), 7.08 (dd, J=7.6, 1.8
@» Hz. 1H), 6.83 (dd..J =
ESI-MS
(5)-5-(5-chloro-2-(((5- m/z cale. 75,09 Hz, IHE 6.64 (s,
oxopyrrolidin-3- 482,102, | H).3.71(d.J=37 Hz,
37 | yl)methylyamino)pyridin | 51 found | 2tD,3.54(dd,/=10.1,
DA g3y | 78Hz 1H), 348343
y -
chlorobenzyl)-1,5- (M+1)". (m. 2H). 3.22 (dd. J =
dihydro-4H- 10.2, 5.3 Hz, 1H), 2.86
pyrazolo[4,3-c]pyridin- (dp,J=143,73 He,
4-7one 1H), 2.49 (ddd, J=17.1,
8.9,2.5Hz, 1H), 2.19
(dd,J=17.1, 6.3 Hz, 1H)
ppm; exchangeable H not
observed.
"H NMR (500 MHz,
Methanol-d,) 6 8.23 (d, J
=0.8 Hz, 1H), 8.16 (s,
OO 1H), 7.49 (dd, J=7.9, 1.4
P~ NN o Hz, 1H), 7.38 - 7.28 (m,
g "‘Ni; ey 3H). 7.08 (dd..J= 7.6, 1.8
@ ESI-MS | Hz, 1H), 6.83 (dd, J =
(R)-5-(5-chloro-2-(((5- m/z calc. | 7.5,0.9 Hz, 1H), 6.64 (d,
13 oxopyrrolidin-3- S 482.102, | J=0.5Hz, 1H),5.71 (d,
yl)methyl)amino)pyridin found | J=3.7Hz, 2H), 3.54 (dd,
-4-y1)-1-(2- 483.2 J=10.1,79 Hz, 1H),
chlorobenzyl)-1,5- (M+1)". | 3.48-3.42(m, 2H),3.22
dihydro-4H- (dd,J=10.2,5.3 Hz,
pyrazolo[4,3-c]pyridin- 1H),2.92-281 (m,J=
4-one 7.1 Hz, 1H), 2.49 (ddd, J

=17.0, 8.8, 2.5 Hz, 1H),
2.18(dd,J=17.1,63
Hz, 1H) ppm;
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exchangeable H not
observed.
Chiralcel®
OJ column,
5 pm
Peak 1 particle "H NMR (500 MHz,
size, 25 cm DMSO-ds) 68.22 -8.15
oH x 10 mm (m, 2H), 7.52 (dd, J =
o SN o from 7.7,15Hz, 1H), 7.46
AR Daicel (dd, J=175, 1.3 Hz, 1H),
NN Corporatio ESI-MS 7.41-7.28 (m, 3H), 7.09
o n(Mobile | *>°Y> | (dd.J=75 19 Hz IH).
cl phase: 33% 485 102' 6.90 (dt,J=17.6, 1.0 Hz,
39 rel-5-(5-chloro-2- S1 1:1 2| 1H), 6.62 (d,J=1.1Hz,
(3R 4S)-4- MeOH:Pr | 10Wd 111757325 62 (m, 2H),
(hydroxymethyl)tetrahy OH 1:1/[84_61{ 4.80-4.77 (m, 1H), 4.13
drofuran-3- (supplemen ( ). -4.09 (m, 1H), 3.97 -
yhamino)pyridin-4-yl)- ted with 20 3.90 (m, 2H), 3.58 - 3.45
1-(2-chlorobenzyl)-1.,5- mM (m, 2H), 3.44 - 3.39 (m,
dihydro-4H- ammonia), 1H), 2.33 -2.22 (m, 1H)
pyrazolo[4,3-c]pyridin- 67% COy; ppm; exchangeable H not
4-one Flow rate observed.
10
mL/min); rt
=4.08 min
Chiralcel®
OJ column,
> pm "HNMR (500 MHz,
Peak 2 panicle DMSO-ds) §8.20 (d, J =
o Sl}fel’o ;min 0.8 Hz, 1H), 8.18 (s, 1H),
NN L, from 7.52(dd,J=17.7, 1.5 Hz,
JSUS] from 1H), 7.46 (dd, J=7.5, 1.3
N.;lﬁ‘ N o a;chno Hz, 1H), 7.41 - 7.28 (m,
Q) n (rl\p;[obile ESI-MS | 3H), 7.09 (dd,J=7.5,1.9
" phase: 33% m/z calc. | Hz, 1H), 6.90 (dt,J=7.5,
R e R i A C S
(3S 4R)-4- MeOH:Pr 11 I, 573 -5
(hydroxymethyl)tetrahy OH (13?4—61;* l(;nI) 241_11)343%;:;1 7 1(3)
drofuran-3- (supplemen | 3.97-3.90 (m. 2H). 3.58
vDamino)pyridin-4-y1)- ted with 20 97-3900n. 2. 3
1-(2-chlorobenzyl)-1,5- M e (11“» P2D’31' 2
dihydro-4H- arnmonia)’ : (Il’l, 11_3’ : '- :
pyrazolo[4,3-c]pyridin- 67% CO2; (}Iln )bﬁ)prlzll
tone Flow ate exchangeable Hno
10 ’
mL/min); rt
=482 min
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TH NMR (500 MHz,
DMSO-ds) 58.19 (d, J =
0.9 Hz, 1H), 8.15 (s, 1H),
o o 7.51(dd,J=78,14 Hz,
%N]QW”” 1H), 7.45 (dd, J=7.5,1.9
A% I Hz, 1H), 7.41 - 7.30 (m,
o ESI-MS | 2H), 7.08 (dd, J=7.6, 1.9
o m/z cale. | Hz, 1H), 6.98 (t, J=5.5
rac-3~(3-chloro-2-((34- 473.102, | Hz 1H). 692 - 6.87 (m,
41| dihydroxybutyhamino)p | S1 found | 1H), 658 (s, 1H), 5.73 -
yridin-4-yl)-1-(2- 4742 | 5.61 (m, 2H), 4.55 - 4.46
chlorobenzyl)-1.5- (M+1)". | (m,2H), 3.55 - 3.49 (m,
dihydro-4f- 1H), 3.39 - 335 (m, 1H),
pyrazolo[4,3-c]pyridin- 329-322 (m, 1H), 1.78
4-one 171 (m, H), 1.50 -
1.42 (m, 1H) ppm;
exchangeable H not
observed.
(RR)-
Whelk-0%1
column, 5
wm particle 'H NMR (500 MHz
Peak 1 e %5 cm DMSO-dy) 5 8.19 (d, J =
. o ;from~ RZ‘TS 0.8 Hz, 1H), 8.15 (s, 1H),
YN b Technolfgi 7.52(dd,J=7.7,15 Hz,
el 1H), 7.44 (dd, J=7.5,3.7
N " Il‘:.cl- ESI-MS | Hz, 1H), 7.40 - 7.30 (m,
Q’J h( N ;go/ m/z cale. | 3H), 7.08 (dd, J=7.3, 1.9
%)) rel-5-(5-chloro-2- st U g 455092, | Ha IH). 6.90 dd. /=
(((15.25)-2- MeOH"Pr found 7.5, 0.8 Hz, 1H), 6.58 (s,
, . : 4562 | 1H),5.73-5.61 (m, 2H),
hydroxycyclobutyl)amin OH (M+1)". | 5.30-526m. 1H), 4.01
o)pyridin-4-yl)-1-(2- (supplemen ’ - 3 9;(m lﬁ) 3 ’91'_
chlorobenzyl)-1,5- ted with 20 3 82'(m II:D 204 -1.92
dihydro-4H- mM (m, 2H), 1.48 - 1.36 (m,
pyrazolo[4,3-c]pyridin- ammonia), 1H). 127 - 1.10 (m, 1H)
4-one 60% COz; T : ’
Flow rate ppm.
100
mL/min); rt
=491 min
Peak 2 (R.R)- 'H NMR (500 MHz,
Whelk-0%1 DMSO-ds) 58.19 (d,J =
oc'm”"-—. column, 5 EZICZ{S 0.8 Hz. 1H), 8.15 (s, 1H),
%N A A am particle | 72 3 | 7.52(dd, /=78, 15 Hz,
43 N A H S1 size, 25 om | T 7 | 1H), 7.4 (dd,J=7.5,3.6
QA x21.1 mm 405“6 5 | Hz 1H).740-730 (m,
o from Regis | | 3H), 7.08 (dd. /=75, 1.9
rel-S-(S-Chloro-Z- Technologi ' Hz, lH), 6.90 (dd, J=
es, Inc. 7.6, 0.9 Hz, 1H), 6.58 (s,

(1R 2R)-2-
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hydroxycyclobutyl)amin (Mobile 1H), 5.73 - 5.61 (m, 2H),
o)pyridin-4-yl)-1-(2- phase: 40% 4.01 -3.97 (m, 1H), 3.87
chlorobenzyl)-1,5- 1:1 (q,J=7.8Hz, 1H), 2.03 -
dihydro-4H- MeOH:'Pr 1.94 (m, 2H), 1.48 - 1.36
pyrazolo[4,3-c]pyridin- OH (m, 1H), 1.23 - 1.19 (m,
4-one (supplemen 1H) ppm; exchangeable
ted with 20 H not observed.
mM
ammonia),
60% COq;
Flow rate
100
mL/min); rt
=5.87 min
'H NMR (500 MHz,
DMSO-d) § 8.16 (s, 1H),
8.14 (s, 1H), 7.88 (dd, J
D\ J\/ =1738,13Hz 1H), 7.71
% oH (td..J = 7.7. 14 Hz, 1H),
éJ ESI-MS | 7.59 - 7.50 (m, 1H), 7.40
m/z calc. | (d,J =7.5Hz, 1H), 7.33
44 ($)-2-((5-(5-chloro-2- SBI 434.126, | (d,J =79 Hz, 1H), 6.89
((1-hydroxypropan-2- found | (dd,J =7.6,09Hz, 1H),
yl)amino)pyridin-4-yl)- 435.0 6.63 (s, IH), 6.52 (d,J =
4-0x0-4,5-dihydro-1H- (M+1)". | 7.8 Hz, 1H), 5.76 (s, 2H),
pyrazolo[4,3-c]pyridin- 447 (s, IH), 3.96 (hept, J
1-yD)methyl)benzonitrile = 6.3 Hz, 1H), 3.56 -
3.47 (m, 1H), 3.42 -3.36
(m, 1H), 1.17(d,J = 6.5
Hz, 3H) ppm.
'HNMR (500 MHz,
DMSO-ds) 68.19(d, J =
0.8 Hz, 1H), 8.10 (s, 1H),
7.52(dd,J=7.7,15Hz,
ﬁn o 1H), 7.44 (d,J = 7.5 Hz,
Q// 1H), 7.40 - 7.29 (m, 2H),
" ESI-MS | 7.17 (s, IH), 7.09 (dd, J
5-(5-chloro-2-(((1s.,3s)- m/zcale. | =74,19Hz, 1H), 6.89
45 3-hydroxy-1- S1 485.102, | (dd,J =17.6,0.9 Hz, 1H),
(hydroxymethyl)cyclobu found | 652 (s, 1H),5.69(d,J =
tyl)amino)pyridin-4-yl)- 486.3 158 Hz, 1H),5.65(d,J =
1-(2-chlorobenzyl)-1,5- (M+1)". | 158 Hz, 1H), 4.97 (s,

dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one

1H), 4.84 (s, 1H), 4.00 -

3.91 (m, 1H), 3.58 (d,J =

10.8 Hz, 1H), 3.51 (d.J =

10.8 Hz, 1H), 2.65 - 2.56

(m, 2H), 1.94 - 1.86 (m,
2H) ppm.
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"H NMR (500 MHz,
DMSO-ds) & 8.20 (s, 1H),
ENGEN L 8.10 (s, 1H), 7.52 (dd, J
Nﬁj@k”%” =17.7,15Hz, 1H), 7.45
NP (dd,J = 16.5, 7.5 Hz,
{ f 1H), 7.42 - 7.29 (m, 2H),
a E/SH\%S 7.11 - 7.06 (m, 1H), 6.90
(R)-5-(5-chloro-2~((1.3- mz ¢ | ({. J=17.5Hz, 1H), 6.75
46 dihydroxy-3- sl BT ), 671 - 661 (m,
methylbutan-2- found 145 °5 77 5 60 (m, 2H),
yl)amino)pyridin-4-yl)- 4883 1 4 60 (d.J =32.6 Hz, 1H),
1-(2-chlorobenzyl)-1,5- MFD™ 1y 5 (d,J = 153 Hz, 1H),
dihydro-4H- 3.98 (s, 1H), 3.83 -3.67
pyrazolo[4,3-c]pyridin- (m, 1H), 3.62 - 3.46 (m,
4-one 1H), 1.17(d,J = 5.1 Hz,
3H), 1.11 (d, J = 5.9 Hz,
3H) ppm.
'H NMR (500 MHz,
DMSO-ds) 8 8.20 (d, J =
0.8 Hz, 1H), 8.13 (s, 1H),
°CI]31°H 7.5§ (dd, J(; 7.7,1.5Hz,
| 1H), 7.46 (d, J = 7.5 Hz,
N@“ d WOH 1H). 738 (td. J = 7.6. 2.0
Qj‘ Hz, 1H), 7.35 - 7.30 (m,
o ESI-MS | 1H), 7.09 (dd,J = 7.5,
5-(5-chloro-2-(((17,37)- m/z cale. | 1.9 Hz, 1H), 7.04 (s, 1H),
47 3-hydroxy-1- 51 485.102, | 6.89 (dd.J =7.6,0.9 Hz,
(hydroxymethyl)cyclobu found 1H), 6.56 (s, 1H), 5.72 -
tyl)amino)pyridin-4-yl)- 486.3 5.66 (m, 1H), 5.69 - 5.62
1-(2-chlorobenzyl)-1,5- M+1)". | (m, 1H), 4.94 (d,J =59
dihydro-4H- Hz, 1H), 4.80 (t,J =5.7
14 .3-clovridin- Hz, 1H), 4.20 - 4.14 (m,
pyraZOIOEﬁfng]pyﬂdm 1H), 3.63 (dd. J = 10.7,
5.6 Hz, 1H), 3.56 (dd, J =
10.7, 5.6 Hz, 1H), 2.42 -
2.34 (m, 2H), 2.04 - 1.95
(m, 2H) ppm.
. "H NMR (500 MHz,
9 j@ DMSO-ds) 5 8.19 - 8.12
Nm N oH (m, 2H), 7.46 (d,J = 7.5
Hz, 1H), 7.43 - 7.35 (m,
Qj }];‘Zlcﬁf 1H), 7.30 - 7.16 (m, 4H),
5-(5-chloro-2-((3- 027121, | 700 J=5.6Hz 1H),
43 hydroxypropyl)amino)p S2 foﬁn d > | 6.91(dt,J=176,0.6Hz,
yridin-4-yl)-1-(2- 4261 | [H-06.57 (s, 1H).5.63 (d,
fluorobenzyl)-1,5- (M-1)y J=52Hz, 2H), 446 (t,J
dihydro-4H- ’ =52Hz, 1H),3.52 -
pyrazolo[4,3-c]pyridin- 3.44 (m, 2H), 3.30 - 3.27
4-one (m, 1H), 1.73 - 1.64 (m,

2H) ppm.
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"H NMR (500 MHz,
DMSO-ds) 5 8.20 (d, J =
0.8 Hz, 1H), 8.11 (s, 1H),
O~y M 7.52(dd,J=7.7,1.6 Hz,
Nﬁj@ku@ 1H), 7.46 (dd, J = 10.9,
NN OH 7.5 Hz, 1H), 7.36 (dtd, J
QJ ESI-MS | =17.5,7.5. 1.7 Hz, 2H),
c m/z calc. | 7.12 -7.06 (m, 1H), 6.89
49 5-(5-chloro-2-(((2R.3R)- S1 473.102, | (dd,J = 7.6, 0.9 Hz, 1H),
1,3-dihydroxybutan-2- found | 6.76(d,J =12 Hz, 1H),
yl)amino)pyridin-4-yl)- 4742 | 6.59(d,J = 8.3 Hz, 1H),
1-(2-chlorobenzyl)-1,5- (M+1)". | 5.73-5.62 (m, 2H), 4.68
dihydro-4H- (dd, J = 7.2, 4.6 Hz, 1H),
pyrazolo[4,3-c]pyridin- 4.65-4.58 (m, 1H), 4.03
4-one -3.99 (m, 1H), 3.94 -
3.78 (m, 1H), 3.57 - 3.39
(m, 2H), 1.08 (t, J = 6.1
Hz, 3H) ppm.
Chiralcel®
0OJ column,
Peak 1 S pm
particle 'H NMR (500 MHz,
£ size, 25 cm DMSO-ds) 58.19 - 8.14
N x 20 mm o ‘
N ﬁﬁ)‘j@\” o o (m, 2H), 7.47 (dd, J -
A H Daicel 7.5,1.3 Hz, 1H), 7.44 -
QA Cororatio ESI-MS | 7.35 (m, 1H), 7.33-7.17
) - é&obﬂe m/z cale. | (m, 4H), 6.92(d,J = 7.5
50 rel-5-(5-chloro-2- $2 phase: 17% 469.132, | Hz, 1H),6.61(d,J=1.1
4. found | Hz, 1H),5.63(d,J =3.7
(((3S4R)-4 McOH
(hydroxymethyl)tetrahy (supplemen 470.3+ Hz, 2H), 4.80 - 4.76 (m,
drofuran-3- ted with 20 (M+1)". | 1H), 4.13 - 4.09 (m, 1H),
yl)amino)pyridin-4-yl)- M 3.97 - 3.89 (m, 2H), 3.61
1-(2-fluorobenzyl)-1,5- ia) -3.45 (m, 3H), 3.4 -
ammonia),
dihydro-4H- $3% CO: 337 (m, 1H),2.33-2.22
pyrazolo[4,3-c]pyridin- Flow rate (m, 1H) ppm.
4-one 100
mL/min); rt
= 5.30 min
Peak 2 Chiralpak® 'HNMR (500 MHz,
0OJ column, DMSO-ds) 68.19 - 8.14
OH 5 um (m, 2H), 7.47 (dd, J =
0NN N particle E/Sl'lfs 7.5, 1.3 Hz, 1H), 7.43 -
TN size, 25 cm % Cl"gg 7.36 (m, 1H), 7.33 - 7.17
51 NNF S2 x 20 mm foﬁnd > | (m,4H), 692, J=74
Q from 0S| Hz 1H), 6,61 (d.J = 1.0
F Daicel | vy | Hz IH), 5.63(d.J =37
rel-5~(5-chloro-2- Corporatio " | Hz, 2H), 4.80 - 4.76 (m,
((BRAS)-4- n (Mobile 1H), 4.13 - 4.09 (m, 1H),

(hydroxymethyl)tetrahy

phase: 17%

3.97-3.89 (m, 2H), 3.58
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drofuran-3- McOH -3.45 (m, 3H), 3.41 (s,
yl)amino)pyridin-4-y1)- (supplemen 1H), 2.33 - 2.22 (m, 1H)
1-(2-fluorobenzyl)-1,5- ted with 20 ppm.
dihydro-4H- mM
pyrazolo[4,3-c]pyridin- ammonia),
4-one 83% COy;
Flow rate
100
mL/min); rt
= 6.59 min
(R’R)_
®
Peak 1 \Z(l)ll?llrl;ls 51 "H NMR (500 MHz,
um particle DMSO-ds) 6 8.18 (d, J =
OH size. 25 om 1.7Hz, 1H), 8.17(d, J =
SCy o e 0.8 Hz, 1H), 7.47 (dd, J =
~ A L AP from Regis 12.1, 7.5 Hz, 1H), 7.40
Nﬁj; N Tochnolog: (dddd,J = 8.3,73,5.4,
Qg os. Inc ESI-MS | 19Hz, 1H), 7.30-7.18
. (M’obilé m/z cale. | (m,3H), 7.10(d,J =7.8
5 rel-5-(5-chloro-2- s2 | phase: 32% 4?9.132, Hz, 1H). 6.92 (dt,J = 7.6,
((35.48)-4- MeOH ound | 0.7Hz, 1H), 6.68 (d,J =
(hydroxymethyl)tetrahy (supplomen | 4703 | L1Hz 1H),5.64 (d, J =
drofuran.3. 50 | (M. | 2.8Hz, 2H), 4.63 - 4.47
yl)amino)pyridin-4-yl)- mM (Iznﬁzgl)%;'9(i6 o 5 ‘§38(2n’
1-(2-ﬂuorobenzyl)-l,5- ammonia), 76 %_’I : IH( 3’637 3'5’0
dihydro-4H- 68% CO,; (. 260, 3 2(4 335 (m
pyrazolo[ﬁﬁl;g]pyrldln- Flolvz)éate 1H). 2.9 - 2.51 (m. 1H)
mL/min); rt ppm.
=5.63 min
(R.R)-
®
Peak 2 \fcl)ﬁl;mo 51 "H NMR (500 MHz,
oH um parti’cle DMSO-ds) 68.18 (d, J =
NN L size. 25 om 1.7Hz, 1H), 8.17(d,J =
X I N"‘C° i T 0.9 Hz, 1H), 7.51 -7.43
NoA H from. Regis (m, 1H), 7.44 - 7.35 (m,
& Teehnologi ESI-MS | 1H), 7.31 - 7.15 (m, 3H),
. es. Inc. m/z calc. | 7.10(d,J = 7.8 Hz, 1H),
53 rel-5-(5-chloro-2- S (Nfobile 469.132, | 6.95-6.90 (m, 1H), 6.68
(((3R,4R)-4— phase: 32% found (d, J=1.1 I‘IZ7 ]I‘I)7 564}
(hydroxymethyl)tetrahy McOH 470{ (d.J = 2.8 Hz, 2H). 4.65
drofuran-3- (supplemen (M+1)", - 4.46 (m, 2H), 3.96 -
yDamino)pyridin-4-yl)- ted with 20 383 (m, 2H). 3.67(dd, J
1-(2-fluorobenzyl)-1,5- mM ~8.5,7.6 Hz, IH),3.63 -
dihydro-4H— ammonia), 3.49 (m, 2H), 3.40 (t, J=
pyrazolo[4.3-c|pyridin- 68% CO: 9.6 Hz, 1H), 2.59 - 2.50
4-one Flow rate (m, 1H) ppm.
100
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mL/min); rt
=7.55 min
Chiral Art
Amylose-
SA
column, 5
;I;‘epgrsugﬁ "H NMR (400 MHz,
Peak 1 NP DMSO-ds) §8.16 (d, J =
e o from YMC 0.8 Hz, 1H), 8.12 (s, 1H),
i j@t L. Eurone 7.50 - 7.34 (m, 2H), 7.32
N@j;" N on Gmblil ESLMs | - 715 (m, 3H), 691 d.J
(Mobile | mzcale. | > Hz 1H). 680 (t,.J
i hase: 40% | 457.132, | .4 Hz 1H). 661 (s,
54 | rel(R)-5-(5-chloro-2- s2 |P o tound | 1HD,3.63(d.J =2.6 Hz,
((1,4-dihydroxybutan-2- iPrOI;I:Me 458 3 2H), 4.75 - 4.64 (m, 1H),
yl)amino)pyridin-4-yl)- CN (M+1)" 4.49 - 439 (m, 1H), 4.00
1-(2-fluorobenzyl)-1,5- (supplemen -3.95 (m, 1H), 3.53 -
dihydro-4H- ted with 20 3.33 (m, 2H), 1.81 (s,
pyrazolo[4,3-c]pyridin- oM 1H), 1.65 - 1.54 (m, 1H)
4-one ammonia) ppm; exchangeable H not
60% COz; observed.
Flow rate
100
mL/min); rt
=3.72 min
Chiral Art
Amylose-
SA
column, 5
i?epggﬁ 'H NMR (400 MHz,
Peak 2 o DMSO-d;) §8.16 (d,J =
G oM from YMC 0.8 Hz, 1H), 8.12 (s, 1H),
T £ Europe 7.50 - 7.34 (m, 2H), 7.32
Nﬁf) N on B | Esims | - 715 (m.3H), 691 (.
QJ (Mobile | m/z calc. 17'5 Hz, 1H), 6.80 (t. J
4 hase: 40% | 457.132, | 3 Hz 1H). 6.61 G,
55 | rel-(S)-5-(5-chloro-2- 2 |P T o | 1HD, 5,66 - 5.60 (m, 2H),
((1,4-dihydroxybutan-2- iPrOH:Me 458 3 4.75-4.66 (m, 1H), 4.49
yl)amino)pyridin-4-yl)- CN (M+1)" -4.39 (m, 1H), 4.07 -
1-(2-fluorobenzyl)-1,5- (supplemen 3.89 (m, 1H), 3.56 - 3.34
dihydro-4H- ted with 20 (m, 3H), 1.85-1.76 (m,
pyrazolo[4,3-c]pyridin- M 1H), 1.65 - 1.52 (m, 1H)
4-one ammonia) ppm; exchangeable H not
60% COz;’ observed.
Flow rate
100
mL/min); rt
= 3.72 min
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Clos~
9 j@ KOH 'H NMR (500 MHz,
N_/lﬁ“ N DMSO-ds) 5 8.16 (dd, J
A =2.0, 0.8 Hz, 1H), 8.08
] ESI-MS | (s, 1H), 7.51 - 7.35 (m,
(R)_S_(S_chloro_z_((l_ m/z calc. 3H), 731-7.17 (m, 4H),
56 cyclopropyl-2- 2 453.137, | 6.98 - 6.85 (m, 2H), 6.62
hydroxyethyl)amino)pyr found (d, J=1.1 HZ, IH), 5.63
idin-d-yl)-1-(2- 4543 | (d.J = 3.9 Hz, 2H), 4.69
fluorobenzyl)-1.5- (M+1)". | (dt,J = 18.8,5.3 Hz, 1H),
dihydro-4H- 3.60 - 3.45 (m, 2H), 1.00
pyrazolo[4,3-c]pyridin- (m, 1H), 0.50 - 0.19 (m,
4-one 4H) ppm.
'H NMR (500 MHz
F. X _ >
R ICL, S DMSO-ds) 5 8.17 (d, J =
e I LI 0.8 Hz, 1H),8.15(d, J =
@4 1.9 Hz, 1H), 7.64 (d, J —
(200-5-(5-fluoro-2-((1-(1- ESI-MS | 0.6 Hz, 1H), 7.57 (dd, J =
methvl-1H-1.2.3-triazol- m/z calc. 7.6, 0.6 Hz, 1H), 7.39
57 y 5_’ ’ 2 462.173, | (dddd,J=8.3,7.2,54,
yDethyl)amino)pyridin- found 2.0Hz, 1H), 7.27 -Z. 17
41142, 4634 | (m, 4H), 6.95 (dt.J = 7.7,
fluorobenzyl)-1.5- (M+1)". | 0.6 Hz, 1H), 6.60 (d,J =
dibydrodrT. 5.0 Hz, 1H), 5.64 (s, 2H),
pyrazolo[4,3-c]pyridin- 3.28 (p./ =7.0 Hz, IH);
- 401 (s, 3H), 1.51 (d,J =
6.9 Hz, 3H) ppm.
'"H NMR (500 MHz,
omm DMSO-ds) 68.16 (d,J =
i mjj A 0.8 Hz, 1H), 8.12 (s, 1H),
N Pro~Aon Bt | 747 (@ =75 Hz, TH).
@ e | 744-735 (m, 1H), 7.30
5-(5-chloro-2-((1,3- 4ﬁ 47 | =716 (m, 3H), 6.94 -
58 dihydroxypentan-3- S2 foﬁn d *| 6.88 (m, 1H), 6.82(d,J =
yl)amino)pyridin-4-yl)- 4723 8.4 Hz, 1H), 6.57 (s, 1H),
1-(2-fluorobenzyl)-1,5- (M+i)+ 5.63(d,J =28 Hz, 2H),
dihydro-4H- "1 4.40(dt,J=10.1,5.1 Hz,
pyrazolo[4,3-c]pyridin- 2H), 4.07 - 4.03 (m, 1H),
4-one 3.46 (q,J = 5.8 Hz, 4H),
1.71 - 1.61 (m, 4H) ppm.
'H NMR (500 MHz
Claa s
$ICL o DMSO0-d,) 5 8.18 (d, J =
”{:ﬁ) & ESI-MS | 0.8 Hz, 1H), 8.14 (s, 1H),
O/' m/z cale. | 7.44 (d,J =75 Hz, 1H),
409.131, | 7.40 - 7.34 (m, 2H), 7.33
39 (‘S)dlﬂgfc‘f_zzy_l( (51 G SBI found | -7.28 (m, 3H), 6.93 (dd,
hyvdroxybropan-2- 410.0 | J=176,08 Hz, 1H), 6.81
yEroXyprop (M+1)*. | (t.J=7.8 Hz, 1H), 6.59

yl)amino)pyridin-4-yl)-
1,5-dihydro-4H-

(s, 1H),5.62(d.J = 153
Hz, 1H),5.57(d,J = 15.5
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pyrazolo[4,3-c]pyridin- Hz, 1H),4.73 (dt,J =
4-one 11.0, 5.5 Hz, 1H), 3.94
(d,J =9.7Hz, 1H), 3.58
-3.41 (m, 1H), 1.14 (t,J
= 6.4 Hz, 3H) ppm;
exchangeable H not
observed.
'H NMR (500 MHz,
DMSO-ds) §8.18 (d, J =
ofNn 0.8 Hz, 1H), 8.14 (s, 1H),
Nﬁ;@kﬂj\/m 7.45(d,J = 7.4 Hz, 1H),
NP 7.42 730 (m, 2H), 7.25
L’ E/SI'Z{S -7.14 (m, 2H), 7.07 -
(8)-5-(5-chloro-2-((1- ZZ"I 2;" 6.92 (m, 1H), 6.82 (t,J =
60 hydroxypropan-2- SB1 f ’ d > | 7.8 Hz, 1H), 6.59 (s, 1H),
yl)amino)pyridin-4-yl)- 402“8“0 561 (d,J = 15.8 Hz, 1H),
1-(4-fluorobenzyl)-1,5- Uy | 5.56(d,J = 15.8 Hz, 1H),
dihydro-4H- (MHD 393 g = 11.0.5.5 Hz,
pyrazolo[4,3-c|pyridin- 1H), 4.00 - 3.84 (m, 1H),
4-one 3.48 (dt,J = 10.3, 5.2 Hz,
1H), 1.14 (t,J = 6.4 Hz,
3H) ppm.
Chiralpak®
IB-3
Peak 1 column, 5 "H NMR (500 MHz,
um particle DMSO-dy) §8.16 (d, J =
0 size, 25 cm 0.9 Hz, 1H), 8.12 (s, 1H),
OC'm i X 20 mm 7.47(dd,J =155,7.5
N@@l A from Hz, 1H), 7.43 - 7.36 (m,
N Daicel | pgrpg | 1H):7:31-7.17 (m, 3H),
Q:/ Corporatio m/z cale 6.99 - 6.89 (m, 2H), 6.64
n (Mobile | (d,J=13Hz, 1H), 5.63
61 | rel3-(S-chloro-2-(((15)- | oy pha(lse: 250, | 483147, Ed, J = 2.9 Hz, 2H), 4.80
2-hydroxy-1- Meon | found Ty 65 (m. 1H), 4.06 -
(tetrahydrofuran-3- 484 .4 ’ ’ >
. U (supplemen + | 3.92(m, 1H), 3.84 -3.76
yhethylamino)pyridin- ted with 20 | M|, 1H), 3.75 - 3.66 (m,
4-yD)-1-(2- mM 1H), 3.64 - 3.55 (m, 1H),
fluorobenzyl)-1,5- .
dihydro-4H- an.lmonla), 3.47-336 (m, 3H), 2.51
. 75% CO2; -2.42 (m, 1H), 2.00 -
pyrazoloE‘4,3—c]pyr1d1n— Flow rate 1.88 (m, 1H). 1.72 - 1.59
-one 100 (m, 1H ppm.
mL/min); rt
=5.16 min
Peak 2 Chiralpak® ESI-MS 'HNMR (500 MHz,
IB-3 s calo, | DMSO-de) 8.16 (s, 1H),
oo (3 column, 5| 25 | 812 (s, 1H), 7.47 (dd, J
62 I iw S2 pm particle | "o~ | =18.3,7.5 Hz, 1H), 7.44
N{C@“ N size, 25 cm 4‘;‘21 A -735 (m, 1H), 7.31 -
QA x20mm | 7.16 (m, 3H), 6.96 - 6.89
£ from ) (m, 2H), 6.63 (s, 1H),
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rel-5-(5-chloro-2-(((1R)- Daicel 5.63(d,J =29 Hz, 2H),
2-hydroxy-1- Corporatio 4.76 - 4.72 (m, 1H), 4.00
(tetrahydrofuran-3- n (Mobile -3.96 (m, 1H), 3.82 -
yl)ethyl)amino)pyridin- phase: 25% 3.70 (m, 2H), 3.67 - 3.58
4-y1)-1-(2- MeOH (m, 1H), 3.56 - 3.40 (m,
fluorobenzyl)-1,5- (supplemen 3H), 2.02 - 1.92 (m, 1H),
dihydro-4H- ted with 20 1.69 - 1.57 (m, 1H) ppm;
pyrazolo[4,3-c]pyridin- mM exchangeable H not
4-one ammonia), observed.
75% COq;
Flow rate
100
mL/min); rt
=6.71 min
Chiralpak®
IB-3
Peak 3 column, 3 'H NMR (500 MHz,
wm particle DMSO-ds) 5 8.16 (s, 1H),
3 size, 23 cm 8.12 (s, 1H), 747 (dd. J
°c']f\/’ti x 20 mm ~ 182,75 Hz, 1H), 7.4
y # OH from 2.7.5 Hz. 1H). 7.
Nﬂi;" N Daio -7.35 (m, 1H), 7.31 -
QA Co rl")‘;"rzﬁo ESI-MS | 7.17 (m, 3H), 6.96 - 6.88
- n (Mobile m/z calc. i (m, 2H), 6.63 (s, 1H),
63 rel-5-(5-chloro-2-(((1.5)- 2 phase: 25% 483.147, | 5.63(d,J =29 Hz, 2H),
2-hydroxy-1- Meor | found | 4.77-473 (m, 1H). 4.00
(tetrahydrofuran-3- (supplemen 484.4+ -3.96 (m, 1H), 3.82 -
yl)ethyl)amino)pyridin- ted with 20 (M+1)". | 3.70 (m, 2H), 3.67 - 3.58
4-yl)-1-(2- M (m, 1H), 3.58 - 3.39 (m,
fluorobenzyl)-1,5- ammonia) 3H), 2.02 - 1.92 (m, 1H),
dihydro-4H- 75% CO;j 1.69 - 1.57 (m, 1H) ppm;
pyrazolo[4,3-c]pyridin- Flow ratev exchangeable H not
4-one 100 observed.
mL/min); rt
= 8.29 min
Peak 4 Chiralpak® 'HNMR (500 MHz,
IB-3 DMSO-ds) 58.16 (d, J =
0 column, 5 0.8 Hz, 1H), 8.12 (s, 1H),
OCIm Cﬁ wm particle 7.47(dd,J=155,75
Nﬁ Ao size, 25 om | por e | Hz, 1H), 743736 (m,
NN x20mm | 2777 | 1H), 7.31-7.17 (m, 3H),
Q// from 4é3 147 6.96 (t,J = 8.7 Hz, 1H),
64 F S2 Daicel 7 6.93-6.89 (m, 1H), 6.64
rel-5-(5-chloro-2-(((1R)- Corporatio | 0™ | (@ 7= 13Hz 1H). 563
2-hydroxy-1- n(Mobile | oY | (d.] - 2.9 Hz, 2H), 478
(tetrahydrofuran-3- phase: 25% (MH 7 (m, 1H), 4.04 -
ylethyl)amino)pyridin- MeOH 3.92 (m, 1H), 3.84 - 3.74
4-yD)-1-(2- (supplemen (m, 1H), 3.75 - 3.66 (m,
fluorobenzyl)-1,5- ted with 20 1H), 3.64 - 3.55 (m, 1H),
dihydro-4- mM 3.50 - 3.35 (m, 3H), 2.51
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pyrazolo[4,3-c]pyridin- ammonia), -2.42 (m, 1H), 2.00 -
4-one 75% COx; 1.88 (m, 1H), 1.72 - 1.59
Flow rate (m, 1H) ppm.
100
mL/min); rt
=9.59 min
"H NMR (400 MHz,
o DMSO-dy) 5 8.16 (d, J —
I YN 0.8 Hz, 1H), 8.14 (s, 1H),
on 746 (d,J =175 Hz, 1H),
- ESI-MS | 7.43-736 (m, 1H), 7.31
5-(5-chloro-2-((3- m/z cale. | -7.16 (m, 3H), 6.98 (t,J
65 hydroxy-2- 2 457.132, | =5.8 Hz, 1H), 6.91 (dt,J
(hydroxymethyl)propyl) found =17.6,0.7Hz, 1H), 6.61
amino)pyridin-4-yl)-1- 458.2 (s, 1H),5.63(d,J =3.1
(2-fluorobenzyl)-1,5- (M+1)". | Hz, 2H), 445 (td, J = 5.3,
dihydro-4H- 1.2 Hz, 2H), 3.52 -3.38
pyrazolo[4,3-c]pyridin- (m, 4H), 3.26 (t,J =62
4-one Hz, 2H), 1.85-1.75 (m,
NN 1H) ppm.
NN
N@@NJ\AO/
N Z
Q:/ ESI-MS
rac-5-(5-chloro-2-((1- m/z calc.
66 hydroxy-4- 2 471.147,
methoxybutan-2- found
yl)amino)pyridin-4-yl)- 470.2
1-(2-fluorobenzyl)-1,5- (M-1).
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Chiralcel®
Peak 1 OD-H
F column, f "H NMR (400 MHz,
oc'j@ iF ;I;ep;?fnel DMSO0-ds) 5 8.17 (s, 1H),
”ﬁ e x10mm ? ~132&{5’) 1? ;’97'5710_87('35
NN m, ,7.29-7.08 (m,
o from E/SH\?S 4H), 6.92 (d.J = 7.5 Hz,
. DalceI. m/z calc. 1H), 6.66 (d.J = 1.5 Hz,
67 rel-5-(5-chloro-2-((1- S2 Corpora'tlo 489.118, 1H), 5.63 (d,J = 2.7 Hz,
(2.2- n (Mobile | found | »pp)"s 05 4 97 (m, 1H),
difluorocyclopropyl)-2- phase: 63% | 490.3 | 157 1, (m, 1H), 3.57
hydroxyethyl)amino)pyr MeOH (M+1)". -3.52 (m, 2H). 2.00 -
idin-4-y1)-1-(2- (supplemen 1.84 (m, 1H), 1.59 (s
ﬂuorobenzyl)-l,S- ted with 20 lH) 14 l’ _ 1.3’6 (m HiD
dihydro-4H- mM © ppm.
pyrazolo[4,3-c]pyridin- ammonia),
4-one 35% COy;
Flow rate
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10
mL/min); rt
=2.75 min
Chiralcel®
OD-H
Peak 2 column, 5
pm particle 'HNMR (500 MHz,
. size, 25 cm DMSO-dy) 6 8.17 (d, J =
F x 10 mm 0.8 Hz, 1H), 8.14 (s, 1H),
°°'m KOH from 7.47(dd,J = 123,75
N{:@ N Daicel | popg | HZ 1H), 745-7.35 (m,
QA Corporatio | ° c Ao, | 1H).7.32-7.14 (m, 4H),
] n (Mobile | oo [jg | 6:93(d.J =75 Hz, 1H),
68 rel-5-(5-chloro-2-((1- S2 phase: 65% foﬁnd *| 6.67(d,J=19Hz 1H),
(2.2- MeOH 490 3 5.64(d,J =4.1 Hz, 2H),
diﬂuorocyclopropyl)-z- (supplemen (M+l)+ 5.03-499 (Dfl7 II‘D, 3.97
hydroxyethyl)amino)pyr ted with 20 ' -393 (m, lH), 3.57-
idin-4-y1)-1-(2- mM 3.50 (m, 2H), 2.00 - 1.87
fluorobenzyl)-1,5- ammonia), (m, 1H), 1.65 - 1.54 (m,
dihydro-4H- 35% COy; 1H), 1.47 - 1.32 (m, 1H)
pyrazolo[4,3-c]pyridin- Flow rate ppm.
4-one 10
mL/min); rt
= 3.89 min

O~y OF
s
g ESIMS

-
5-(5-chloro-2-((2- m/z calc.
69 (hydroxymethyl)spiro[3. ) 493.168,
3]heptan-2- found
yl)amino)pyridin-4-yl1)- 4943
1-(2-fluorobenzyl)-1,5- M+1)".
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Peak 1 Chiralcel® 'H NMR (400 MHz,
0OJ column, DMSO-ds) 6 8.18 (s, 1H),
Oy . 5 um 8.17 (d.J = 0.8 Hz, 1H),
TN particle 7.98 (s, 1H), 7.47 (dd. J
QJ‘ o size, 25 cm E/SZI(XS ~75,1.0Hz, 1H), 744 -
£ x 10 mm 482 127' 7.36 (m, 1H), 7.31 -7.25
70 rel-(R)-6-(((5-chloro-4- S2 from foﬁn d > (m, 1H), 7.22 (td, J =7 4,
(1-(2-fluorobenzyl)-4- Daicel 4832 6.2 Hz, 2H), 6.93 (d, J =
oxo-1,4-dihydro-5H- Corporatio M +1')+ 7.5 Hz, 1H), 6.67 (s, 1H),
pyrazolo[4,3-c]pyridin- n (Mobile “| 5.64(d,J =3.4Hz 2H),
5-yDpyridin-2- phase: 40% 4.11-3.97 (m, 2H), 3.86
yl)amino)methyl)morph 1:1 (s, 1H), 3.49 (s, 1H), 3.44
olin-3-one MecOH:Me (s, 1H),3.25(d.J =137
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CN Hz, 1H),3.13 (t,J =104
(supplemen Hz, 1H) ppm;
ted with exchangeable H not
0.2% observed.
DMIPA),
60% COy;
Flow rate
10
mL/min); rt
= 3.43 min
Chiralcel®
0OJ column,
5 pm
particle
size, 25 cm '"H NMR (400 MHz,
Peak 2 x 10 mm DMSO-ds) & 8.18 (s, 1H),
o from 8.17(d,J = 0.8 Hz, 1H),
g N Daicel 7.98 (s, 1H), 7.47 (dd, J
Nm/" WY Corporatio | poynpg | — 7:6: 1.0 Hz, 1H). 7.4 -
Q ° n(Mobile | 7" > | 736 (m, 1H), 731-7.25
. phase: 40% 482 127' (m, 1H), 7.25-7.18 (m,
71 rel-(S)-6-(((3-chloro-4- S2 1:1 foﬁnd >| 2H), 6.93(d,J =7.6 Hz,
(1-(2-fluorobenzyl)-4- MecOH:Me 4832 1H), 6.67 (s, 1H), 5.69 -
oxo-1,4-dihydro-5H- CN (M+i)+ 5.59 (m, 2H), 4.10 - 3.98
pyrazolo[4,3-c]pyridin- (supplemen " | (m,2H),3.85(d,J =54
5-yl)pyridin-2- ted with Hz, 1H),3.46 (d,J =23 .4
yl)amino)methyl)morph 0.2% Hz,2H),325(d.J = 12.6
olin-3-one DMIPA), Hz, 1H),3.13 (t,J = 11.3
60% COx; Hz, 1H) ppm.
Flow rate
10
mL/min); rt
= 4.32 min
"H NMR (500 MHz,
Methanol-d,) 6 8.20 (d, J
o~ oH =0.9Hz, 1H), 8.12 (s,
] N@«QNM 1H). 7.39 (tdd, J = 7.5,
Oj Z 5.3, 1.8 Hz, 1H), 7.33 (d,
ESI-MS | J=75Hz, 1H), 7.27 (td,
5-(5-chloro-2-(((1s,3s)- m/z cale. | J =17.6,18 Hz, 1H), 7.22
7 3-(hydroxymethyl) 9 453.137, | - 7.13 (m, 2H), 6.88 (dt, J
cyclobutyl)amino)pyridi found =175,0.8 Hz, 1H), 6.56
n-4-yl)-1-(2- 4543 (s, 1H), 5.65 (d, J = 3.2
fluorobenzyl)-1,5- (M+1)". | Hz, 2H), 4.19 (p,J = 8.1
dihydro-4H- Hz, 1H), 3.54 (d,J = 6.1
pyrazolo[4.3-c]pyridin- Hz, 2H), 2.52 (ddddd, J =
4-one 11.6,9.1,7.3,54,2.7Hz,

2H), 2.29 - 2.18 (m, 1H),
1.69 (q,J = 9.6 Hz, 2H)
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ppm; exchangeable H not
observed.
OCI | ~N
‘O R e 'H NMR (500 MHz,
Qj‘ 4 DMSO0-ds)  8.23 (s, 1H),
8.16 (d,J = 0.8 Hz, 1H),
F ESI-MS
5-(5-chloro-2-(((1- miz cale. | 129 6 1), 7.5 (¢, =
methyl-1H-1,2,3-triazol- 464.128. 5.8 Hz 1H),7.47(d.J =
73 5. S2 found 7.5Hz, 1H), 7.44 -7.35
yl)methyl)amino)pyridin 4652 | (m. 1H),7.31-7.16 (m,
Ayl)-1-2- oDy, | 3HD- 695 -6.90 (m. TH).
cBg 550
ihydro-4H- ’ > AL >
pyrazolo[4,3-c]pyridin- 2H), 4.03 (s, 3H) ppm.
4-one
(R.R)-
Whelk-O®1
Peak 1 column, 5
um particle 'H NMR (500 MHz,
=N size, 25 cm DMSO0-ds) 68.19(d, J =
oc'm% x21.1 mm 1.2 Hz, 1H), 8.16 (dd, J =
N%N Ay O from Regis 43,08 Hz, 1H), 7.46
NN Technologi (dd,J =17.5,2.6 Hz, 1H),
Q) es, Inc. E/SZI;ZIS 7.42-736 (m, 2H), 7.32
F (Mobile | | -7.16 (m, 4H), 6.92 (dd,
74 | rel-(R)-5-(5-chloro-2- S2 | phase: 32% | ¥ 13| y =76, 40 Hz, 1H). 6.68
((2-hydroxy-1-(1- Meon | found 700 H, 1H), 6.23
methyl-1/-pyrazol-5- (supplemen | 043 | (7= 1.9 Hz, 1H). 5.63
yDethyl)amino)pyridin- ted with 20 | M1 (@ = 2.9 Hz, 2H). 536
4-yD)-1-(2- mM -5.20 (m, 1H), 5.09 -
ﬂuorobenzyl)—lﬁ' ammonia), 5.05 (m, 1H), 3.83 (d, J =
dihydro-4#- 68% CO: 23 Hz, 3H), 3.78 - 3.62
pyrazolo[4,3-c|pyridin- Flow rate (m, 2H) ppm.
4-one 100
mL/min); rt
=4.97 min
Peak 2 (R.R)- "H NMR (500 MHz,
N Whelk-0%1 DMSO-ds) 58.19 (d, J =
Oy %i\ column, 5 1.2 Hz, 1H), 8.16 (dd, J =
; NDN OH pm particle ESI-MS 43,0.8 Hz, 1H), 7.46
N;f; N size, 25 om | -0 | (dd,J = 75,26 Hz, 1H),
QJ x21.1 mm 493 14,;' 7.42 -17.34 (m, 2H), 7.32
75 . S2 from Regis foﬁnc{ > -17.16 (m, 4H), 6.92 (dd,
rel-(S)-3-(5-chloro-2- Technologi 494 3 J= 7.?, 4.0 Hz, 1H), 6.68
((2-hydroxy-1-(1- es, Inp. (M+1)" dJ - 1.0 Hz, 1H), 6.23
methyl-1H-pyrazol-5- (Moblleo (d,J =19Hz, 1H), 5.63
yl)ethyl)amino)pyridin- phase: 32% (d, { = 3.0 Hz, 21-%), 531
4-y1)-1-(2- MeOH -5.20 (m, 1H), 5.09 -
fluorobenzyl)-1,5- (supplemen 5.05 (m, 1H), 3.83 (d,J =
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dihydro-4H- ted with 20 2.4 Hz,3H),3.75-3.71
pyrazolo[4,3-c]pyridin- mM (m, 1H), 3.70 - 3.62 (m,
4-one ammonia), 1H) ppm.
68% CO2); PP
Flow rate
100
mL/min); rt
= 6.50 min
Lux™
Cczlll;‘:;’;t“53 'H NMR (500 MHz,
Peak 1 um pam’de DMSO-ds) 6 8.17 (s, 1H),
o tize, 25 om 8.17(d,J = 0.8 Hz, 1H),
g < 10 mm 7.47(dd,J=7.5,1.6Hz,
'@ H’/\Qo ; 1H), 7.40 (dddd, J = 8.2,
HO - rom 7.3.5.4, 1.9 Hz, 1H), 7.30
] 1‘::‘;;:2‘3“6 ESI-MS | -7.24 (m, 2H), 7.24 -
rel-5-(5-chloro-2- (Mobiie m/z cale. | 7.19 (m, 1H), 7.03 (d,J =
76 ((((38.48)-4- 2 phase: 30% 469.132, | 6.3 Hz, 1H),6.92(d,J =
hydroxytetrahydrofuran- McOH found | 7.5 Hz, 1H), 6.62 (s, 1H),
3. (supplomen | 2703 | 368 -5.60 (m, 2H),5.00
yDmethyl)amino)pyridin ted with 20 (M+1)". | (t,J=4.7Hz, 1H), 423
Ay])-1-(2- (s, 1H), 3.86 - 3.78 (m,
4-y1)-1-2 M
fluorobenzyl)-1,5- ammonia) 2H), 3.60 (d(j, J=93,
dihydro-4H- 70% C02'7 1.5Hz, 1H), 3.51 -3.41
pyrazolo[4,3-c|pyridin- Flow rate (m, 2H), 3.37 - 3.32 (m,
4-one 10 1H), 2.41 - 2.34 (m, 1H)
mL/min); rt ppm.
= 3.68 min
Lux™
Cellulose-3
Peak 2 column, 5 "H NMR (500 MHz,
pum particle DMSO-ds) 6 8.17 (s, 1H),
oAy size, 25 cm 8.17(d,J = 0.9 Hz, 1H),
NS ' ¥ x 10 mm 747 (dd,J =7.5,1.6 Hz,
N~ o' from 1H), 7.40 (dddd, J = 8.2,
{ Z Phenomene 7.3,54,19Hz, 1H), 7.31
ESI-MS e : :
F x Inc. - 7.18 (m, 3H), 7.06 -
rel-3-(5-chloro-2- (Mobile Z’gg ‘:1331; 7.01 (m, 1H), 6.95 - 6.90
77 ((BRAR)-4- S2 phase: 30% | "' 7| (m. 1H). 6.62 (s, 1H),
hydroxytetrahydrofuran- MeOH 4"7‘5‘13 5.70 - 5.59 (m, 2H), 5.00
3- (supplemen > | (t.J=4.7Hz, 1H), 423
yl)meﬂlzl)elt;niné)pyﬁdin ted with 20 | MFD- (s, 1H), 3.86 - 3.78 (m,
“ayl)-=1-{e- mM 2H), 3.60 (dd, J =9.3,
fluorobenzyl)-1,5- ammonia), 1.5Hz, 1H), 3.51 -3.41
dihydro-4H- 70% CO2; (m, 2H), 3.34 (d,J = 5.1
pyrazolo[4,3-c]pyridin- Flow rate Hz, 1H), 2.40 - 2.33 (m,
4-one 10 1H) ppm.
mL/min); rt
=4.56 min

154




WO 2025/096453 PCT/US2024/053437
SFC
Cmpd | Compound Structure/ Startin, Conditions o
N£ Coglpound Name Materifl if LC/MS NMR (shifts in ppm)
applicable
Chiralpak®
IG column,
5 pm
particle 'H NMR (500 MHz
Peak 1 51“2’025 cm DMSO-ds) 5 8.17 (d, J =
] o S eom 0.8 Hz, 1H), 8.10 (d, J =
o FNs : 1.8 Hz, 1H), 7.55 (d,J =
Nﬁj@”ﬂ Daicel 7.5 Hz, 1H), 739 (tdd, J
F iAo Coﬁofﬁlo ESI-MS | —7.4.53,2.0Hz 1H),
@4 1111( o, [ mzcale. | 728 -7.17 (m, 3H), 705
= rel-5-(5-fluoro-2- S p "‘Sfjl °|423.151, | (d,J=7.4Hz, 1H), 6.94
(IR2R)-2- MeOH Mo | found | (d.J =75 Hz, 1H), 6.54
hvdroxvevelobutvDamin ' 4243 | (d,J = 5.0 Hz, 1H), 5.64
ydroxycy tyl) CN +
9 M+1)*. | (s, 2H), 3.99 - 3.90 (m,
o)pyridin-4-yl)-1-(2- (supplemen 1H).3.85 (a.J =78 H
fluorobenzyl)-1,5- ted with IH))’ 2‘ 0; (ql’ o 47( : 2HZ)’
dihydro-4/- 0.2% 1.80 - 1.74 (n 112;’ 141
pyrazolo[4,3-c]pyridin- DMIPA), (& J_: l 0.5 Ig’g Hz’ IH)
4-one 70% €O, 125 - 1.15 (m, 1H) ppm.
Flow rate
100
mL/min); rt
=5.82 min
Chiralpak®
IG column,
5 pm
particle 'H NMR (500 MHz
Peak 2 size. 23 o DMSO-dy) 58.18 (d. J =
i o X fm$m 0.8 Hz, 1H), 8.11 (d, J =
o NS b Dy 1.8 Hz, 1H), 7.56 (d,J =
Nﬁ@‘ Ay comee. 7.5 Hz, 1H), 7.44 - 7.36
F vz Oﬁorba.llo ESI-MS | (m, 1H), 7.28 - 7.18 (m,
@4 1111( O, | mzcale. | 3H),7.06(d.J 74 He,
7 rel-5-(5-fluoro-2- s | DL [ 423051 | 1H),695(d,J - 7.6 He,
(152512 MeOHMo | found | 1H),655(d.J = 5.0 Hz,
od oot N ' 4243 | 1H), 5.65 (s, 2H), 3.95 (¢,
ydroxycyclobutyl)amin CN N 7
e (M+1)*. | J=8.0Hz, 1H), 3.86 (q,
o)pyridin-4-yl)-1-(2- (supplemen J=7.8 Hy, 1H), 2.03 -
fluorobenzyl)-1,5- ted with Lo4 (rﬁ 2H’) 1 7’8 . L 74
dihydro-4H- 0.2% (. 1), 142 (6.
pyrazolo[4,3-c]pyridin- DMIPA), 10 5’ 90 I”IZ‘ 1H) ’1 25
4-one 70% CO»; 117 (m. 1H) ppm
Flow rate ’ ’ )
100
mL/min); rt
=17.26 min
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omm . 'H NMR (500 MHz,
Nﬁ, - ﬁ’ka DMSO-ds) §8.20 (s, 1H),
N 8.16 (d,J = 0.8 Hz, 1H),
QJ ESI-MS | 7.46 (d.J = 7.5 Hz, 1H),
F m/z cale. | 7.42 -7.35 (m, 1H), 7.31
%0 5-(5-chloro-2-((3.3- $2 447.107, | -7.12 (m, 4H), 6.95 -
difluoropropyl)amino)p found 6.89 (m, 1H), 6.61 (s,
yridin-4-yl)-1-(2- 4483 1H), 6.16 (tt, J = 56.6,
fluorobenzyl)-1.5- (M+1)". | 4.5Hz, 1H), 5.69 -5.58
dihydro-4H- (m, 2H), 3.46 - 3.38 (m,
pyrazolo[4,3-c]pyridin- 2H), 2.19 - 2.04 (m, 2H)
4-one ppm.
'H NMR (500 MHz,
DMSO-ds) §8.17 (d, J =
QNN 0.8 Hz, 1H), 8.12 (s, 1H),
ﬁj:/'\,iw 7.47(dd,J =182,7.5
FhA Hz, 1H), 7.43 - 7.37 (m,
ESI-MS | 1H), 7.30 - 7.18 (m, 3H),
rac-S-(S-chloro-Z-((l- m/z calc. 6.92 (d, J=175 HZ7 lH),
91 oyclobutyl-2- - 467.152, | 6.73 (t,J = 8.8 Hz, 1H).
hydroxyethyl)amino)pyr found ?'65 (d,J = 1.9 Hz, IH),
idin-d-y1)-1-(2- 4682 | 5.64(d,J = 3.1 Hz, 2H),
fluorobenzyl)-1,5- M+1)". | 456 (dt,J =213,54Hz,
dihydro-4H- lH), 3.98 (S, H‘p, 345 -
pyrazolo[4,3-c|pyridin- 3.36 (m, 2H), 2.57(q,J =
doone 8.2 Hz, 1H), 1.94 (q.J =
7.5Hz, 2H), 1.85-1.71
(m, 4H) ppm.
'H NMR (500 MHz,
DMSO-dy) 8.18 (d, J =
0.8 Hz, 1H), 8.06 (d, J =
SN 1.9 Hz, 1H), 7.55 (dd, J =
/]ém (o 7.6, 0.6 Hz, 1H), 7.40
(dddd, J =8.2,7.4,54,
ESI-MS | 1.9Hz 1H), 7.28 -7.23
5- (5 -fluoro-2-(((1s,3s)- m/z cale. | (m, 2H), 7.23 - 7.17 (m,
0 3-hydroxy-1- 2 453.161, | 1H), 6.96 - 6.92 (m, 1H),
(hydroxymethyl)cyclobu found 6.89 (s, 1H), 6.50 (d, J =
tyl)amino)pyridin-4-yl)- 4542 5.1 Hz, 1H), 5.64 (s, 2H),
1-(2-fluorobenzyl)-1,5- (M+1)". | 496 (d,J =6.3 Hz, 1H),
dihydro-4H- 4.84 (t,J = 5.6 Hz, 1H),
pyrazolo[4,3-c]pyridin- 397 (h,J =7.1Hz, 1H),
4-one 3.54 (d,J = 5.5 Hz, 2H),
2.60 (ddd,J = 9.9, 7.2,
2.8 Hz, 2H), 1.94 - 1.84
(m, 2H) ppm.
oSN 2 ESI-MS | 'HNMR (500 MHz,
03 i Nﬁ Ao o m/z calc. | DMSO-ds) & 8.49 (s, 1H),
NP 458.187, | 8.20(d,J = 0.8 Hz, 1H),
@” found | 7.57(d,J =7.5 Hz, 1H),
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rac-6-((2-cyclopropyl-1- 4592 7.44 - 735 (m, 1H), 7.33
hydroxypropan-2- (M+1)*. | -7.17 (m, 4H), 6.97 (dt, J
yl)amino)-4-(1-(2- =17.7,0.6 Hz, 1H), 6.73
fluorobenzyl)-4-oxo- (s, 1H), 5.65 (s, 2H), 491
1,4-dihydro-5H- (t,J =5.7Hz, 1H), 3.80 -
pyrazolo[4,3-c]pyridin- 3.76 (m, 1H), 3.69 - 3.65
S-yDnicotinonitrile (m, 1H), 1.51 (p,J =7.6
Hz, 1H), 1.04 (s, 3H),
0.47 -0.31 (m, 4H) ppm.
Chiralpak®
IB column, '"H NMR (500 MHz,
Poak 1 5 pm DMSO-dy) 6 8.18 (d, J =
particle 0.9 Hz, 1H), 8.08 (d,J =
F size, 25 cm 1.9Hz, 1H), 757 (d,J =
N NN iF x 20 mm 7.5Hz, 1H), 7.44 -7.36
%NQN < _oH from (m, 1H), 7.25 (tdd, J =
PN A H Daicel | ESI-MS | 9.6, 7.6, 1.5 Hz, 2H), 7.20
@J Corporatio | m/z cale. | (td,J = 7.4, 1.2 Hz, 1H),
n (Mobile | 473.147, | 6.95 (d,J = 7.6 Hz, 1H),
8 diflo ‘;er) c(yzcl((f lir(()iyzl)z 52| phase: 23% | found | 6.90 (d.J = 8.4 Hz, 1H),
hydroxyethy amino).3- MeOH 4743 | 6.63(d,J=5.0Hz 1H),
fluoropyridin-d-y1)-1-(2- (supplemen | (M+1)". | 5.65 (s, 2H), 4.97 (s, 1H),
fluorobenzyl)-1.5- ted with 20 3.91 (s, 1H), 3.54 (t,J =
dibydrodfT. mM 4.0 Hz, 2H), 1.92 (dtd, J
pyrazolod.3.clpyridin- ammonia), ~14.6, 10.9, 7.8 Hz, 1H),
4-7one 77% CO2; 1.58 (dh,J =119,3.8
Flow rate 2 Hz, 1H), 1.45-1.33 (m,
mL/min); rt 1H) ppm.
=4 .82 min
Chiralpak®
1B :"hlmn’ "H NMR (500 MHz,
Peak 2 - Hm DMSO-dy) §8.18 (d, J =
‘pa“z“s’le 0.8 Hz, 1H), 8.08 (d,J =
i F Slfez’o m;m 1.8 Hz, 1H), 7.57 (d,J =
0 m KOH o 7.6 Hz, 1H), 7.40 (tdd, J
] N@« N Dl | ESims | = 76,34, 1.9 Hz, 1H),
@//N g Corgocrittio m/z cale 7.28 - 722 (m, 2H), 7.20
\ | (td,J =74, 12Hz, 1H),
85 rel-5-(2-((1-(2.2- ) ‘L(Mf’ggﬁ 4;3 : 1‘37’ 6.95 (d,.J - 7.5 Hz, 1H),
difluorocyclopropyl)-2- p ;‘Ze of g 407‘213 6.91 (d,J = 8.5 Hz, 1H),
hydroxyethyl)amino)-5- el M1y | 664 =50 Ha, 1K),
fluoropyridin-4-yl)-1-(2- g‘épvlzi‘g‘gg | 5.65 (s, 2H). 4.99 (s, 1H),
fluorobenzyl)-1,5- 391 (s, 1H), 3.54 (dd, J
dihydro-4H- mM ~5.0,2.9 Hz, 2H), 197 -
pyrazolo[4,3-c]pyridin- *;I;ﬁf/“ocng‘)j 1.87 (m, 1H), 1.57 (dq, J
4-one FIO‘;’ rat;’Z =12.2,4.8Hz, 1H), 1.43
. - 1.35 (m, 1H) ppm.
mL/min); rt
= 8.09 min
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'HNMR (500 MHz,
DMSO-ds) 68.17 (d, J =
cl OH 0.9 Hz, 1H), 8.12 (s, 1H),
BB QLW 746 (d,J - 75 Hz, 1H),
¢ “«,:C M 7.40 (dddd, J = 8.2, 7.3,
54,1.9Hz, 1H), 7.30 -
QJ ESI-MS 7.24 (m, 2H), 7.24 - 7.18
5-(5-chloro-2-(((1s,3s)- m/z calc.
(m, 2H), 6.95 - 6.90 (m,
36 1—(hydroxymethyl)—3-~ 2 483.147, 1H), 6.53 (s. 1H). 5.64 (d
methoxycyclobutyl)ami found J :’3 éHz ’ZH) 4 9'2 t J
no)pyridin-4-y1)-1-(2- 4842 s sl ’
fluorobenzyl)-1,5- M+D)" | 5.6 Hz, 1H), 3.74 (p.J
dihydrodH- " | = 6.8 Hz 1H), 3.62 (dd, J
o =10.8, 5.2 Hz, 1H), 3.54
pyrazolo[4,3-c]pyridin- (dd.J - 10.8,52 Hz,
4-one 1H), 3.12 (s, 3H), 2.66 -
2.57 (m, 2H), 1.97 - 1.90
(m, 2H) ppm.
'H NMR (500 MHz,
Ne DMSO-ds) & 8.54 (s, 1H),
om Q/FL 8.20 (d,J = 0.8 Hz, 1H),
i N,A/@l A 7.55(d,J = 7.6 Hz, 1H),
N~~F ESI-MS 7.46 (s, 1H), 7.44 - 7.35
< 7 m/z cale. (m, 1H), 7.32 - 7.16 (m,
rac-6-((4,4-difluoro-1- 482 168 3H), 6.99 (dt,J = 7.6,0.7
87 hydroxy-2-methylbutan- S2 found | Hz, 1H),6.72(d,J = 0.5
2-yl)amino)-4-(1-(2- 4832 Hz, 1H), 6.11 (tt. J =
ﬂuorobenzyl)—4-oxo- (M+1)+. 56~1, 4.8 HZ, IH)’ 5.64 (Sa
1,4-dihydro-5H- 2H), 5.10 (t.J = 5.6 Hz,
pyrazolo[4,3-c|pyridin- 1H), 3.74 - 3.58 (m, 2H),
5-yDnicotinonitrile 2,69 (d,J = 17.8 Hz, 1H),
2.44 -224 (m, 1H), 1.39
(s, 3H) ppm.
'"H NMR (500 MHz,
oc'ﬁ oH DMSO-ds) $8.18 (d, J =
T:N > N{V“ 0.8 Hz, 1H), 8.12 (s, 1H),
Nl H
N 7.45(d,J =7.5Hz, 1H),
@2 ESI-MS | 7.40(dddd,J=9.1,73,
5-(5-chloro-2-((1,3- m/zcale. | 5.4,1.9Hz, 1H), 733 -
38 dihydroxy-2- S2 457132 | 7.26 (m, 1H), 7.26 - 7.17
methylpropan-2- found | (m,2H),6.92(d,J=75
yl)amino)pyridin-4-yl)- 4582 Hz, 1H), 6.76 (s, 1H),
1-(2-fluorobenzyl)-1,5- (M+1)". | 645 (s, 1H),5.64 (d,J =
dihydro-4H- 1.7 Hz, 2H), 4.89 (dt,J =
pyrazolo[4,3-c]pyridin- 8.8,5.7Hz, 2H), 3.71 -
4-one 3.53 (m, 4H), 1.28 (s, 3H)
ppm.
ESI-MS "H NMR (500 MHz,
89 Atropisomer 1 S4 m/z calc. | Methanol-d4) & 8.17 (d,
483.123, | 1H), 8.12 (d, 1H), 7.50-
found | 7.48 (dd, 1H), 7.35-7.30
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oc'm i 4843 (m, 2H), 7.00-6.98 (dd,
Nﬂ\ e (M+1)*. | 1H), 6.74 (d, 1H), 6.60
N~ (d, 1H), 5.67 (m, 2H),
Q’ 3.81-3.79 (m, 1H), 3.70-
cl 67 (m, 1H), 3.47-3.45 (m,
(5)-5-(5-chloro-2-((1- 1H), 2.12 (d, 3H), 1.09-
cyclopropyl-2- 1.01 (m, 1H), 0.60-0.51
hydroxyethyl)amino)pyr (m, 2H), 0.43-0.32 (m,
1din-4-yl)-1-(2- 2H) ppm; exchangeable
chlorobenzyl)-6-methyl- H not observed.
1.5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Atropisomer 2 "HNMR (500 MHz.
O I/ Me)thanol—(ccl;) 68.17 (d,
i 1H), 8.12 (d, 1H), 7.50-
Nﬂ;\* o~ 7.48 (dd, 1H), 7.35-7.30
N ESI-MS | (m, 2H), 7.00-6.98 (dd,
Q: m/z cale. | 1H), 6.74 (d, 1H), 6.60
. 483.123, | (d, 1H), 5.67 (m, 2H),
06 sygogrlgl’)r;’lé_((l 54 found | 3.81-3.79 (m, 1H), 3.70-
hydroxyethyl)amino)pyr 4843 67 (m, 1H), 3.42-3.38 (m,
. (M+1)*. | 1H),2.12 (d, 3H), 1.09-
idin-4-y1)-1-(2-
1.01 (m, 1H), 0.58-0.48
chlorobenzyl)-6-methyl-
1 5-dihvdro-4H- (m, 2H), 0.39-0.32 (m,
i Y 1 2H) ppm; exchangeable
pyrazolo[4,3-c|pyridin- ppn, g
4-one H not observed.
°CI]'\A)1 'H NMR (500 MHz,
i Nﬁ: ane DMSO-ds) 6 12.62 (s,
@) & N Esims | - 820 (s, 1H). 8.16 (d.
ol | /=08 Hz, 1H), 7.57 (s,
5-(2-(((1H-pyrazol-4- o117 | 2. 745(d,J=75He,
91 yl)methyl)amino)-5- S2 foﬁnd > | 1H), 7.42 - 7.36 (m, 1H),
chloropyridin-4-yl)-1- 450 1 7.30-7.16 (m, 4H), 6.91
(2-fluorobenzyl)-1,5- (M+i)+ (d,J=7.6Hz 1H), 6.62
dihydro-4H- | (s, 1H), 5.69 - 5.58 (m,
pyrazolo[4,3-c]pyridin- 2H), 4.33 (d,J =5.6 Hz,
4-one 2H) ppm.
QNN 'H NMR (500 MHz,
LT 2300 10 817 (00—
30 (s, 1H), 8. J=
@J S/SZICZI? 0.8 Hz, 1H), 7.84 (t,J =
5-(2-(((1,2,3-thiadiazol- 467 073' 6.0Hz, 1H), 748 (d,J =
92 | 5-yl)methyl)amino)-5- S2 tound | 75 Hz, 1H), 744 -7.35
chloropyridin-4-yl)-1- 468.0 (m, 1H), 7.30 - 7.16 (m,
(2-fluorobenzyl)-1,5- (M+i)+ 3H), 6.93 (d, J = 7.6 Hz,
dihydro-4H- | 1H),6.73 (s, 1H), 5.69 -
pyrazolo[4,3-c]pyridin- 5.58 (m, 2H), 4.97 - 4.85
4-one (m, 2H) ppm.
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0NN
~ A~ 'H NMR (400 MHz,
N L S DMSO-d,) & 8.71 (s, 1H),
822 (s, 1H), 8.16 (d,J =
Qj E/S“\fs 0.8 Hz, 1H), 7.46 (d..J =
5-(5-chloro-2-(((3- Mz CAC- |7 5 Hz, 1H), 7.45 -7.32
03 methylisoxazol-4- S2 464.116, (m, 2H), 7.32 - 7.15 (m,
yDmethyl)amino)pyridin found | 3116 95 (d../ = 7.6 Hz.
Aeyl)-1-(2- 463.1 111176 65 (s. 1H). 5.63 (d.
fluorobenzyl)-1,5- (MED™ | 25 1 e, 2H), 4.30 (¢, J
dihydro-4H- =35.3 Hz, 2H), 2.26 (s,
pyrazolo[4,3-c]pyridin- 3H) ppm.
4-one
Chiralpak®
IB column,
5 pm
Peak 1 particle 'HNMR (500 MHz,
size, 25 cm DMSO-ds) 6 8.16 (s, 1H),
o° Sy LOBH{ x 20 mm 747 (d,J=17.5,59Hz,
TN Z N from 1H), 7.43 - 7.36 (m, 1H),
NN Daicel ESI-MS 7.31-7.16 (m, 3H), 7.00
Q) Corporatio m/z cale - 6.89 (m, 2H), 6.60 (s,
F n (Mobile | yor %, | 1H),5.63(d,J =34 Hz,
94 rel-(R)-5-(5-chloro-2- S2 phase: 26% P 77| 2H), 4.94 - 490 (m, 1H),
((4.4-difluoro-1- McOH 4‘312“3 424 -420 (m, 1H), 3.50
hydroxypentan-2- (supplemen M 1 . -3.46 (m, 1H), 3.37 -
yl)amino)pyridin-4-yl)- ted with 20 | M1 326 (m, 1H), 2.29 (s,
1-(2-fluorobenzyl)-1,5- mM 1H), 2.15 - 1.91 (m, 1H),
dihydro-4H- ammonia), 1.62 (td,J = 19.2, 2.9 Hz,
pyrazolo[4,3-c]pyridin- 74% CO; 3H) ppm; exchangeable
4-one Flow rate H not observed.
100
mL/min); rt
= 3.68 min
. ®
Peak 2 %“(ﬁﬁﬂ‘n 'H NMR (500 MHz,
Spm DMSO-ds) 58.16 (d. J =
QNS oaticle 1.5 Hz, 2H), 7.47 (dd, J =
N H;\)g size. 25 om 7.5,5.9Hz, 1H), 7.44 -
Al oo | Esims | 735 (m. 1H),731-7.17
QJ om s cale, | 3H), 6.96 (.7 =09.1
. Daienl | 401 134, | Hz: 1H).691(d.J =75
95 rel-(S)—S—(S-chloro-Z— S2 C . f : d ’ Hz, 1H), 6.60 (s, 1H),
((4,4-difluoro-1- Oﬁofﬁlo Jor3 | 363(dJ=34Hz 2H),
hydroxypgnpan-l- 1}11( ‘02165/ M+i + | 493-489(m, 1H), 4.24
yl)amino)pyridin-d-yl)- phase: 26% | (MH1)" |2y 51 o 1H). 3,49 -
1-(2-fluorobenzyl)-1,5- MeOH 3.46 (m, 1H), 3.30 - 3.27
dihydro-4H- (S‘épplellf‘gg (m, 1H), 2.36 - 2.23 (m,
pyrazolo[4,3-c]pyridin- te Wg/[ 1H), 2.16 - 1.93 (m, 1H),
4-one amgonia) 1.68 - 1.56 (m, 3H) ppm.
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74% COz;
Flow rate
100
mL/min); rt
=6.22 min
TH NMR (500 MHz,
DMSO-d;) 8.18 (d,J =
0.8 Hz, 1H), 8.06 (d, J =
o NI /Y(/ 1.9 Hz, 1H), 7.57 (d,J =
[ : > > /. >
i Nﬁm\ﬂ ot 7.5 Hz, 1H), 7.40 (tdd, J
@j - =17.7,5.4,2.0 Hz, 1H),
725 (tdd, J = 9.5, 7.4,
rac-5-(2-((2- z/szlclﬁf 1.5 Hz, 2H), 7.20 (td, J =
o6 cyclopropyl-1- S 451.182, 31 71§ II-_IIZ’ 1111;1; g?g (((le
hydi;”‘m"‘;’i-“'z' found | 7§ 1H). 6.23 (s.
v amino )-J- 4521 - > s V. s
fluoropyridin-4-y1)-1-(2- (M+1)" 1H), 5.65 (s, 2H), 5.09 (t,
fluorobenzyl)-1,5- J ; 5.15172,51191)11137111{(;1(1,
dihydro-4H- =10.7, 5./ Hz, >
pyrazolo[4,3-c]pyridin- 3.61(dd,J=107,538
4-one Hz, 1H), 1.41 (tt,J = 8.1,
5.8 Hz, 1H), 1.01 (s, 3H),
0.45 - 0.40 (m, 1H), 0.39
-0.31 (m, 3H) ppm.
"H NMR (500 MHz,
DMSO-d;) 58.18 (d,J =
0.8 Hz, 1H), 8.08 (t, J =
1.8 Hz, 1H), 7.57 (d,J =
7.5 Hz, 1H), 7.40 (tdd, J
=17.5,53,2.0 Hz, 1H),
o 7.28 - 7.23 (m, 2H), 7.23
0 mgg’w -7.18 (m, 1H), 6.95 (d, J
Tesae ~75Hz, 1H), 673 (d.J
O; =5.1Hz, 0.5H), 6.62 -
ESI-MS |  6.57 (m, 1H), 6.19 (s,
mc'5l‘l(5ciﬂ“°r°1'2'((3' m/z cale. | 0.5H), 5.65 (s, 2H), 5.01
yaroxy-1- 493.193, | (dd,J =14.4,6.0 Hz,
97 | (hydroxymethyl)spiro[3. | ~ S2 found | 1H),4.65 (t.J = 5.0 Hz,
3]heptan-1- 4943 | 0.5H), 455 (t.J = 5.4 Hz.
yhamino)pyridin-4-yl)- (M+1)". | 0.5H), 4.02 -3.95 (m,

1-(2-fluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one

Hz, 0.5H), 3.37 - 3.33 (m,

1H), 3.87 - 3.77 (m, 1H),
3.67(dd,J =10.7,5.1

0.5H),2.62 (d,J = 9.2
Hz, 0.5H), 2.39 (d,J =
7.6 Hz, 0.5H), 2.27 (q, J
- 9.6 Hz, 0.5H), 2.22 -
2.13 (m, 0.5H), 2.11 -
2.04 (m, 0.5H), 1.85 (q,J
— 9.2 Hz, 0.5H), 1.73
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(dd,J = 12.0, 5.5 Hz,
1H), 1.66 (dt. J = 8.6, 4.6
Hz, 1.5H), 1.51 (dd,J =
11.2, 8.2 Hz, 0.5H) ppm;
exchangeable H not
observed.
"H NMR (500 MHz,
Cl N OH DMSO—d@) 8 8.16 (d, J=
i m ;Q/ 0.8 Hz, 1H), 8.10 (s, 1H),
N\//ﬁ N 7.46 (dd,J =17.5,3.5 Hz,
N ESMs | [H). 7:44-735 (m, 1H),
Qj e calo. | 7-31-7:16 (m, 3H), 6.91
oy | rac-5-(5-chloro-2-((1- o 455.152, 8’ j B Z; gﬁ }E; 2'23
hydroxy-2-methylbutan- found s ’lH) 5‘ 63 (s’ 2H)’ 4'92
2-yl)amino)pyridin-4- 456.3 (t’J _ ’5 7Hz iH) é 7'0 _
yl)-1-(2-fluorobenzyl)- (M+1)*. 339 (m- 2H)7 1.99 - 1.4
L,5-dihydro-4H- (m, 1H), 1.73 - 1.60 (m,
pyrazolo[4,3-c]pyridin- 1H), 125 (d.J = 4.6 Hz.
4-one 3H), 0.80 (td, J = 7.5, 3.2
Hz, 3H) ppm.
'H NMR (500 MHz,
DMSO-dy) & 8.12 (dd, J
oSy =1.9, 0.8 Hz, 1H), 8.10
%NQNI/OH (s, 1H), 7.55 - 7.45 (m,
gt AJ F 2H), 7.41 (dt, J = 8.2, 1.0
CZJ Hz, 1H), 7.32 (ddd, J =
F S/SZICZI? 9.6, 8.3, 1.2 Hz, 1H), 6.98
(8)-5-(5-chloro-2-((1- 487 003, | (d:J = 7.6 Hz, 1H). 6.89
99 cyclopropyl-2- SB1 o7 (t,J = 7.5 Hz, 1H), 6.63
hydroxyethyl)amino)pyr f&‘lgng (d,J = 1.0 Hz, 1H), 5.67
idin-4-y1)-1-(2-chloro-6- . | (d,J=15Hz 2H), 4.71
fluorobenzyl)-1,5- MHD™ 4 7= 182, 5.3 Hz, 1H),
dihydro-4H- 3.66 - 3.44 (m, 3H), 1.01
pyrazolo[4,3-c]pyridin- (dtd,J = 13.0, 8.0, 4.9
4-one Hz, 1H), 0.47 - 0.28 (m,
3H), 0.28 - 0.21 (m, 1H)
ppm.
R "H NMR (500 MHz,
9 NmNim DMSO-dy) 38.23 - 8.03
a N® N (m, 2H), 7.57(d,J = 0.8
Qj‘ ESI-MS | Hz, 1H), 7.56 (s, 1H),
" m/z calc. | 7.54 -7.43 (m, 2H), 6.98
cyclopropyl-2- 5040 | 664 ((d’ - 09 Hy lH))’
hydroxyethylamino)pyr (M+1Y". | 5.75 (s, 2H), 4.71 (dt, J —

idin-4-yl)-1-(2,6-
dichlorobenzyl)-1,5-
dihydro-4H-

18.2, 5.3 Hz, 1H), 3.63 -
3.44 (m, 3H), 1.06 - 0.96
(m, 1H), 0.49 - 0.28 (m,
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pyrazolo[4,3-c]pyridin- 3H), 024 (td,J=54,34
4-one Hz, 1H) ppm.
Ne H NMR (500 MHz,
Y\ o DMSO-dy) 5 8.50 (s, 1H),
F N@f;“ N Esioms | 820 (d.J =08 Hz, 1H),
O; " alo, | 1:56(d.J =75 Hz, 1H),
Mz CaC. | 744 - 735 (m, 2H), 7.32
101 | 4-(1-(2-fluorobenzyl)-4- S2 4321710 16 (m, 3H), 7.00 -
oxo-1.4-dihydro-5H- found | ¢ o1 (. 111), 6.69 - 6.65
pyrazolo[4,3-c|pyridin- 4329 | TH). 5,64 (s, 2H),
5-y1)-6-((1-hydroxy-2- (MED™ 403 () = 5.7 Hz, 1H),
methylpropan-2- 3.58(d,J = 5.7 Hz, 2H),
yl)amino)nicotinonitrile 1.35 (s, 6H) ppm.
Chiralpak®
IB column,
5 pm
particle
Peak 1 size, 25 cm "H NMR (500 MHz,
x 20 mm DMSO-ds) 5 8.51 (s, 1H),
. F from 8.20 (d,J = 0.9 Hz, 1H),
o\,@ KOH Daicel 8.06 (s, 1H), 7.57 (d,J =
. N?ﬁ\l N Corporatio | ESI-MS | 7.6 Hz, 1H), 7.40 (s, 1H),
NN n (Mobile | m/zcale. | 7.32-7.17 (m, 3H), 7.01
102 2 phase: 25 | 480.152, | - 6.95 (m, 1H), 6.68 -
rel-6-((1-(2,2- to 35% found 6.64 (m, 1H), 5.65 (s,
difluorocyclopropyl)-2- MecOH 481.3 2H), 5.12 - 5.08 (m, 1H),
hydroxyethyl)amino)-4- (supplemen | (M+1)". | 4.13 -4.09 (m, 1H), 3.56
(1-(2-fluorobenzyl)-4- ted with 20 (d,J=4.8Hz, 2H), 2.03
oxo-1,4-dihydro-5H- mM -1.90 (m, 1H), 1.67 -
pyrazolo[4,3-c]pyridin- ammonia), 1.56 (m, 1H), 1.42 - 1.35
5-yD)nicotinonitrile 75 t0 65% (m, 1H) ppm.
CO.; Flow
rate 100
mL/min); rt
=3.96 min
. ®
Peak 2 g‘ggfﬁﬁ‘n "H NMR (500 MHz,
5 ’ DMSO-ds) 5 8.51 (s, 1H),
Ne F H“i 8.20 (d,J = 0.8 Hz, 1H),
o\\/@\ i .partz“.’ © 8.10 (s, 1H), 7.57 (d, J —
i N@i % e N oo | ESIMS | 75 Hz, 1H), 744 -7.35
NN X . MM vz cale. | (m, 1H), 7.32 - 7.17 (m,
103 @J S D;‘i’?el 480.152, | 3H), 7.00 - 6.93 (m, 1H),
rel-6-((1-(2,2- c .| found | 6.66 (s, 1H), 5.65 (s, 2H),
difluorocyclopropyl)-2- Oﬁor;‘.tllo 4813 | 5.20-5.16 (m, 1H), 4.13
hydroxyethyl)amino)-4- nlg OO | (V1) | -4.09 (m, TH). 356 @, J
(1-(2-fluorobenzyl)-4- p asfo =4.9Hz, 2H), 2.03 -
ox0-1 4-dihydro-5H- to 35% 1.90 (m, 1H), 1.67 - 1.56
L MeOH
pyrazolo[4,3-c]pyridin- (m, 1H), 1.41 - 1.37 (m,
5-ylnicotinonitrile (supplemen 1H) ppm.
ted with 20
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mM
ammonia),
75 to 65%
CO;; Flow
rate 100
mL/min); rt
=7.05 min
'H NMR (500 MHz,
Methanol-dy) & 7.95 (d,
o n 1H), 7.75 (d, 1H), 7.20 -
) OND\:]\VOH 7.19(d, 1H), 7.15-7.13
. NNTE; N (m, 1H), 7.01- 6.99 (m,
1H), 6.95 - 6.90 (m, 2H),
OA ESEMS | (64 - 6.63 (d, 1H), 6.42 -
mc-S-(S-ﬂuoro-Z-((Z- m/z calc. 6.41 (d 1H) 540 (S 2H)
104 hydroxy-1-(1- S2 LIB2. | 5 563 53 (m. 1H), 3.44
methylcyclopropyl)ethyl found 3 40'(m’ 11:1)’ 330
Jamino)pyridin-4-yl)-1- 4532 1 330 (m, 1H), 0.87 (s,
(2—ﬂuorobenzyl)—l,5— (M+1) . 3H), 038-036 (m, 1H),
dihydro-4H- 0.31-0.29 (m, 1H), 0.12
pyrazolo[4,3-c]pyridin- -0.08 (m, 1H), 0.02 -
4-one 0.00 (m, 1H) ppm;
exchangeable H not
observed.
"H NMR (500 MHz,
oONz | J/<O/H DMSO-ds) 6821 (d,J =
%N NN 0.8 Hz, 1H), 8.12 (s, 1H),
o N | H
NN 7.52(dd,J=17.7,1.6 Hz,
@ ESI-MS | 1H), 7.45(d,J = 7.5 Hz,
5-(5-chloro-2-((1,3- m/z cale. | 1H), 7.36 (dtd, J = 17.5,
105 dihydroxy-2- S 473.102, 7.4, 1.7 Hz, 2H), 7.10
n1ethylpropan-2- found (dd,J=175,19Hz, 1H),
yl)amino)pyridin-4-y1)- 474.1 6.90 (dd, J =7.6,0.9 Hz,
1-(2-chlorobenzyl)-1,5- (M+1)". | 1H), 6.77 (s, 1H), 6.45 (s,
dihydro-4H- 1H), 5.68 (d, J = 3.0 Hz,
pyrazolo[4,3-c]pyridin- 2H), 4.89(d,J =75 Hz,
4-one 2H), 3.69 - 3.55 (m, 4H),
1.28 (s, 3H) ppm.
N "H NMR (500 MHz,
%jf/k M _on DMSO-ds) 5 8.51 (s, 1H),
8.23(d,J =0.8 Hz, 1H),
QJ E/SZICZ[CS 7.55(.J=175Hz, 1H),
Cl 448 141' 7.51(dd,J=7.7,1.5Hz,
106 | 4-(1-(2-chlorobenzyl)-4- S1 foﬁn d > | 1H), 7.41 - 7.30 (m, 3H),
oxo-1,4-dihydro-5H- 448 9 7.10(dd,J=7.5,1.9 Hz,
pyrazolo[4,3-c]pyridin- M +1')+' 1H), 6.96 (dd, J = 7.6,

5-y1)-6-((1-hydroxy-2-
methylpropan-2-
yl)amino)nicotinonitrile

0.9 Hz, 1H), 6.68 (s, 1H),
5.68 (s, 2H), 4.94 (t, J =
5.6 Hz, 1H), 3.60 - 3.56
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(m, 2H), 1.35 (s, 6H)
ppm.
NN '"H NMR (500 MHz,
//ﬁqu\N& Methanol-dy) & 8.20 (d,
PN A H 1H), 7.99 (d, 1H), 7.45 -
743 (dd, 1H), 7.39 - 7.38
Q// ESI-MS | TH). 727 - 7.24 (m.
rac-5-(5-fluoro-2-((1- m/z calc. 1H), 7.20 - 7.14 (m, 2H),
107 “hydroxy-3.3- S2 453.198. 1 ¢ 89687 (d, 1H), 6.68 -
dimethylbutan-2- found 1 o7 (. TH). 5.64 (s. 2H).
ylamino)pyridin-4-yl)- 4534 | 3042392 (m. 1H). 3.89
1-(2-fluorobenzyl)-1,5- (MHD™ 1775 86 (dd. 1H), 3.57 -
dihydro-4f- 3.54 (m, 1H), 1.02 (s, 9H)
pyrazolo[4.3-c|pyridin- ppm; exchangeable H not
4-one observed.
Mixture of syn and anti
o F. N OH
LA
ESI-MS
QF// m/z calc.
108 5-(5-fluoro-2-((1- $2 451.132,
(hydroxymethyl)-3- found
methylcyclobutyl)amino 452 ‘3+
)pyridin-d-yl)-1-(2- (M+1)".
fluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
o F. N OH
AL
QJ ESI-MS
E m/z calc.
109 5-(5-fluoro-2-((1- 9 437.166,
(hydroxymethyl)cyclobu found
tyl)amino)pyridin-4-yl)- 4383
1-(2-fluorobenzyl)-1,5- (M+1)".
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
N e '"H NMR (500 MHz,
] Nﬁj&fiﬂm ESI-MS | Methanol-d) & 8.20 (s,
N m/zcale. | 1H), 8.13 (s, 1H), 7.39
110 @ 2 471.147, | (tdd,J =74,52,1.7Hz,
rac-5-(5-chloro-2-((1,4- found 1H), 7.33 (dd, J = 7.6,
dihydroxy-2- 4722 | 22Hz, 1H), 7.27 (td,J =
methylbutan-2- (M+1)". | 7.5, 1.8 Hz, 1H), 7.23 -

yl)amino)pyridin-4-yl)-

7.14 (m, 2H), 6.88 (d,J =
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1-(2-fluorobenzyl)-1,5- 75 Hz, 1H), 6.67 (s, 1H),
dihydro-4H- 5.65 (d, J = 3.1 Hz, 2H),
pyrazolo[4,3-c]pyridin- 3.90 - 3.55 (m, 4H), 2.29
4-one -2.15 (m, 1H), 2.10 -
1.96 (m, 1H), 1.38 (s, 3H)
ppm; exchangeable H not
observed.
'H NMR (500 MHz,
DMSO-ds) $8.17 (d,J =
Peak 1 0.8 Hz, 1H), 8.08 (s, 1H),
Syn or anti 7.47(d,J =75 Hz, 1H),
7.40 (dddd, J = 8.2, 7.2,
o~y O 54,19Hz, 1H), 7.30 -
] N@;@M“ Esims | 717 (m, 4H), 6.96 - 6.88
@j % s cale, | (ms TH). 676 (s, 1H),
497 163' 5.63(s,2H), 474 (t,J =
111 5-(5-chloro-2-((4- S2 cound | 36 Hz, 1H),4.45 d.J =
hydroxy-1- 409“8“2 4.4 Hz, 1H), 3.67 (dd, J =
(hydroxymethyl)cyclohe . 10.6, 5.7 Hz, 1H), 3.57
xyl)amino)pyridin-d-yl)- (MFED™ dd =105, 5.6 Hz,
1-(2-fluorobenzyl)-1,5- 1H), 3.37 (dt,J = 10.2,
dihydro-4H- 53Hz, 1H),2.32(d,J =
pyrazolo[4,3-c]pyridin- 11.9Hz, 1H),2.24 (d,J =
4-one 11.8 Hz, 1H), 1.58 (d, J =
12.1 Hz, 3H), 1.46 - 1.30
(m, 3H) ppm.
'"H NMR (500 MHz,
Peak 2 DMSO0-d7) §8.16 (d, J =
Anti or syn 0.8 Hz, 1H), 8.08 (s, 1H),
o 7.45(d,J =75 Hz, 1H),
QN S Yo 7.40 (dddd, J - 8.7, 7.3,
F N{:@‘ N ESI-MS | 5.4.19Hz, 1H), 730 -
@2 m/z cale. | 7.14 (m, 4H), 6.91 (d, J =
D 5-(5-chloro-2-((4- 9 497.163, | 7.6 Hz. 1H), 6.72 (s, 1H),
hydroxy- - found | 5.63 (s.2H), 4.80 (t,J =
(hydroxymethyl)cyclohe 498'2+ 3.7 Hz, 1H), {'33 /=
syD)amino)pyridindoyl). (M+1)". | 3.5Hz, 1H),3.76 - 3.68
1-(2-fluorobenzyl)-1,5- (m. 1H).3.67(q..J = 2.9
dibvdrodi. Hz, 1H), 3.65 - 3.59 (m,
Y o 1H), 1.90 - 1.84 (m, 4H),
pyrazoloztfng]pyrldln 1.63 (s, 2H), 1.44 - 1.34
(m, 2H) ppm.
o N> N OH
Nﬁ,ﬁ?@{ ESI-MS
‘N m/z calc.
( Z/ 473.147,
13 F §2 found
5-(2-((3.3difluoro-1- 4743
(hydroxymethyl)cyclobu (M+1)".

tyl)amino)-5-

166




WO 2025/096453 PCT/US2024/053437
SFC
Cmpd | Compound Structure/ Startin, Conditions o
N(? Coglpound Name Materifl if LC/MS NMR (shifts in ppm)
applicable
fluoropyridin-4-y1)-1-(2-
fluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Atropisomer 1
Cl Z
AL F ESI-MS
Q) m/z calc.
o 457.107.
H4 1 5 (5-chloro-2-(((S)-1- $4 found
hydroxypropan-2- 4582
ylamino)pyridin-4-yl)- (M+1)".
1-(2-chlorobenzyl)-6-
methyl-1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Chiralpak®
IB column,
> e 'H NMR (500 MHz,
Peak 1 sifjrtzlg . DMSO-ds)  8.50 (s, 1H),
o xiO m 8.23(d,J =0.8 Hz, 1H),
N : 7.86(d,J = 8.6 Hz, 1H),
g1 i‘w from 7.58 (d,J = 7.5 Hz, 1H),
%« Ay Daicel
L H . 7.52(dd,J=7.7,1.5Hz,
i Corporatio | por v | 1H). 7.41 - 7.30 (m, 2H)
QJ n (Mobile - ' P
- phase: 30% m/z cale. | 7.12-7.07 (m, 1H), 6.96
115 rel-4-(1-(2- S 1 490.152, | (dd,J =17.6,0.9 Hz, 1H),
chlorobenzyl)-4-oxo- MecOH:Me found | 6.63 (s, 1H), 5.68 (s, 2H),
1,4-dihydro-5H- CN 491.3+ 4.85-482 (m, 1H), 422
pyrazolo[4,3-c]pyridin- (supplemen (M+1)". | -4.18 (m, 1H), 3.80 (t,J
5-y1)-6-(((15)-2- ted with 20 =80Hz, 1H), 3.74 -
hydroxy-1- M 3.67 (m, 1H), 3.60 (q, J =
(tetrahydrofuran-3- ammonia) 7.8 Hz, 1H),3.49 -3.37
yl)ethyl)amino)nicotino 70% COs. (m, 4H), 1.99 - 1.89 (m,
nitrile Flows ot 1H), 1.68 - 1.57 (m, 1H)
100 ppm.
mL/min); rt
=5.37 min
Peak 2 Chiralpak® 'H NMR (500 MHz,
IB column, | ESI-MS | DMSO-ds) & 8.50 (s, 1H),
Ne 0 5 um m/z calc. | 8.23 (d,J = 0.8 Hz, 1H),
116 o N Cﬁ/ S1 particle 490.152, | 7.84 (d,J = 8.5 Hz, 1H),
Al i size,25cm | found | 7.57(d,J =7.5 Hz, 1H),
NN x 20 mm 491.1 7.54 - 749 (m, 1H), 7.41
Q from M+1)*. | -7.30(@m, 2H), 7.10 (d, J
c Daicel =7.5Hz, 1H), 6.96 (dd, J
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rel-4-(1-(2- Corporatio =17.6,09 Hz, 1H), 6.62
chlorobenzyl)-4-oxo- n (Mobile (s, IH), 5.68 (s, 2H), 4.85
1,4-dihydro-5H- phase: 30% -4.381 (m, 1H), 4.21 -
pyrazolo[4,3-c]pyridin- 1:1 4.18 (m, 1H), 3.80 - 3.71
5-y1)-6-(((1R)-2- MeOH:Me (m, 2H), 3.63 (q,J = 7.8
hydroxy-1- CN Hz, 1H), 3.59 - 3.45 (m,
(tetrahydrofuran-3- (supplemen 3H),3.41 (t,J =8.0 Hz,
yl)ethyl)amino)nicotino ted with 20 1H), 2.00 - 1.96 (m, 1H),
nitrile mM 1.67 - 1.59 (m, 1H) ppm.
ammonia),
70% COz;
Flow rate
100
mL/min); rt
=7.92 min
Chiralpak®
IB column,
> pm "HNMR (500 MHz.
Peak 3 particle DMSO-ds) 5 8.50 (s, 1H),
51262’025 cm 8.23 (d,J = 0.8 Hz, 1H),
N i X frogm 7.84 (d,J = 8.6 Hz, 1H),
\Q o 7.57(d,J = 7.6 Hz, 1H),
% Comuos 752 (dd, J=7.7.1.5 Hz,
QA n (rISIObile ESI-MS | 1H), 7.41 - 7.30 (m, 2H),
. e 300, | ™2 cale. | 7.10 (d.J = 7.4 Hz, 1H),
. rel-4-(1-(2- s1 p o 490.152, | 6.96 (dd,J = 7.6, 0.9 Hz,
chlorobenzyl)-4-oxo- MeOH:-Me found | 1H), 6.62 (s, 1H), 5.68 (s,
1.4-dihydro-5H- N 491.1 | 2H),4.85-4.81 (m, 1H),
pyrazolo[4,3-c]pyridin- (supplemen M+1)". 432; 1‘ 4.182%n, :I;I‘é)?, 383
SR ted with 20 o 1%&) Ss5s
ydroxy-1- =1 > > 2.98 -
(tetrahydrofuran-3- ammonia) 346 (m, 3H), 342 (t,J =
yl)ethyl)amino)nicotino 70% CO;" 8.1 Hz, 1H), 2.01 - 1.96
nitrile ’ (m, TH), 1.65 - 161 (m,
Flow rate 1H)
100 ppi-
mL/min); rt
=9.32 min
Peak 4 Chiralpak® 'H NMR (500 MHz,
. IB column, DMSO0-ds) §8.51 (s, 1H),
s & 5 um 8.23(d,J =0.9 Hz, 1H),
on %OH particle ESI-MS | 7.88 - 7.84 (m, 1H), 7.58
N@i;" N size, 25 cm | m/zcale. | (d,J = 7.5 Hz, 1H), 7.52
x20mm | 490.152, | (dd,J =17.8, 1.5Hz, 1H),
18 Q;/ S1 from found | 7.41-7.31(m,2H), 7.10
rel-4-(1-(2- Daicel 491.1 | (d,J = 7.4 Hz, 1H), 6.96
chlorobenzy])-4-ox0- Corporatio (M+l)+ (d,J=7.6Hz, 1H), 6.63
1.4-dihydro-5H- n (Mobile (s, 1H), 5.68 (s, 2H), 4.84
pyrazolo[4’3-c]pyridjn- phase: 30% (Ill, lH), 4.20 (Ill, IH),
1:1 3.80 (t,J = 8.1 Hz, 1H),

5-y1)-6-(((1R)-2-
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hydroxy-1- MeOH:Me 3.74 - 3.67 (m, 1H), 3.60
(tetrahydrofuran-3- CN (q,J =7.8Hz, 1H), 3.53
yl)ethyl)amino)nicotino (supplemen -3.37 (m, 4H), 2.01 -
nitrile ted with 20 1.88 (m, 1H), 1.68 - 1.57
mM (m, 1H) ppm.
ammonia),
70% COz;
Flow rate
100
mL/min); rt
=11.33
min
Lux™
Cellulose-2
column, 5
wm particle 'H NMR (500 MHz,
Peak 1 51263’015 om DMSO-ds) 8 8.51 (s, 1H),
" X frozm 8.23 (d,J = 0.8 Hz, 1H),
oSN Phenomene 773 (s, IH), 7.56 (4. J =
NN N OH 7.5Hz, 1H), 7.52 (dd, J =
N xlInc. | ESIMS | 0 o o s b 1), 7.41 -
QJ (Mobile | mzcale. | 2 =o0s o T
o phase: 30% | 464.136, | - (m, 2H). 7.09 (d,
119 rel-(R)-4-(1-(2- Sl Moot | found | 74 Hz. 1H), 6.96 (dd. J =
chlorobenzyl)-4-oxo- (supplemen | 4652 76,09 Hz, TH). 6.61 (s,
1.4-dihydro-5H- ted with 20 | (v+1)", | D). .68 (5. 2H). 4.81 -
pyrazolo[4,3-c]pyridin- mM 4.78 (m, 1H), 4.48 - 4.45
5-yD)-6-((1.4- ammonia), (m, 1H), 4.25 - 4.21 (m,
dihydroxybutan-2- 70% COy; 1H), 3.50 - 3.43 (m, 4H),
yl)amino)nicotinonitrile Flow rate 1.83 - 1.80 (m, 1H). 1.66
100 - 1.60 (m, 1H) ppm.
mL/min); rt
=12.42
min
Lux™ H NMR (500 MHz,
Peak 2 Cczlllsrlr‘l’je;z DMSO-ds) 3 8.50 (s, 1H).
NS oH um parti’cle 8.23(d,J =038 Hz, 1H),
on s Coe 15 om 773 (s, IH), 756 (d,J =
@ﬁj N o | i | 76 He 1H), 752 (dd. J =
QJ“ from 'z cale. 7.8, 1.5Hz, 1H), 7.41 -
m Phenomene | 464 136, | 730 (n- 2H). 7.00 d..J =
120 el-(S)-4-(1-(2- S1 5 tong | 76 Hz, 1H). 6.96 (dd, J =
x Inc. oun
chlorobenzyl)-4-oxo- (Mobile 4652 71'5’ 0'5961;;12’ 1151)’ 6f él(s’
1,4—dihydro—5H- phase; 30% (l\/['i'l)Jr I_D’ ) (S’ I_D’ ' -
pyrazolo[4.3-c|pyridin- McOH 478 (m, 1H), 448 -4 .45
5-yD)-6-((1.4- (supplemen (m, 1H), 4.25 - 4.21 (m,
dlhydroxybutan—Z— ted with 20 IH)7 351-344 (m, 4H),
yl)amino)nicotinonitrile mM 1.83 - 1.80 (m, 1H), 1.66
ammonia). - 1.59 (m, 1H) ppm.
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70% COz;
Flow rate
100
mL/min); rt
=14.86
min
"H NMR (500 MHz,
DMSO-ds) 68.17 (d, J =
o o 1.0Hz, 1H), 8.13(d,J =
T ¢ 1.3 Hz, 1H), 7.50 - 7.44
N T P N (m, 1H), 7.43 -7.37 (m,
QA 1H), 7.31 - 7.18 (m, 3H),
. ESI-MS | 6.92(d,J =7.6 Hz, 1H),
rel-5-(5-chloro-2- m/z cale. | 6.81 (t,J =7.9 Hz, 1H),
121 (28" ,45)-1,4- S 485.163, | 6.61 (s, 1H),5.64(d,J =
dihydroxyhexan-2- found 3.9Hz, 2H), 4.68 (dt,J =
yl)amino)pyridin-4-yl)- 486.3 13.9, 5.4 Hz, 1H), 4.39
1-(2-fluorobenzyl)-1,5- (M+1)". (dd,J =10.7, 5.5 Hz,
dihydro-4H- 1H), 4.04 (s, 1H), 3.55 -
pyrazolo[4,3-c]pyridin- 3.37 (m, 3H), 1.77 - 1.69
4-one (m, 1H), 1.60 - 1.41 (m,
2H), 1.36 - 1.28 (m, 1H),
0.86 (tt,J =17.5,2.1 Hz,
3H) ppm.
Cle_ HO,
o ESI-MS
rel-5-(5-chloro-2 mz cale.
122 (((2S"4R)-1 4- S2 4?;116(13’
dihydroxyhexan-2- 4863
yl)amino)pyridin-4-yl)- (M+1)"
1-(2-fluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Lo
”@i; i ESI-MS
QJ m/z calc.
-
123 rel-5-(5-chloro-2- S2 4%(5)1‘1116(13’
(QR"AS)-1.4- 4862
dihydroxyhexan-2- (M+1)".

yl)amino)pyridin-4-yl)-
1-(2-fluorobenzyl)-1,5-
dihydro-4H-
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pyrazolo[4,3-c]pyridin-
4-one
N~
ESI-MS
Fl 5-(5-chloro-2 m/z calc.
Fec)3-ch 010 2 485.163,
124 ((QR"4R)-1 4- S2 -
dihydroxyhexan-2- 4363
yl)amino)pyridin-4-yl)- (M+1)"
1-(2-fluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
O~ Oy
A
: ZF ESI-MS
rel-5-(5-chloro-2- m/z calc.
125 (25" 4R)-1 4- S2 471.147,
dihydroxypentan-2- found
yl)amino)pyridin-4-yl)- 472.2+
1-(2-fluorobenzyl)-1,5- (M+1)".
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
o~y A%
A
: (,: ESI-MS
rel-5-(5-chloro-2- m/z calc.
126 (25 .49)-1.4- S 471.147,
dihydroxypentan-2- found
yl)amino)pyridin-4-y1)- 472.3+
1-(2-fluorobenzyl)-1,5- M+1)".
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
oy O
| : OH
Nﬁj\ﬁ’ku’\*
o ESI-MS
& m/z calc.
: 485.163
127 | ($)-5-(5-chloro-2-((1,4- S2 found
dihydroxy-4- 4863
methylpentan-2- M+ ] ¥,

yl)amino)pyridin-4-yl)-
1-(2-fluorobenzyl)-1,5-
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dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
"H NMR (500 MHz,
DMSO-dy) §8.17 (d,J =
Peak 1 0.9 Hz, 1H), 8.14 (s, 1H),
OGIjCNL 7.46 (d,J =75Hz, 1H),
7 NS Oon 7.40 (dddd, J = 8.3, 7.3,
”‘Nég fho ESLMS | 34 1.9Hz 1H), 732
Qj s 'Calc 7.17 (m, 3H), 6.95 - 6.91
. | (m, 1H), 687 (t.J =58
128 3-(5-chlor?-§-((((1r,3r)- 2 4?‘(9)1.11;2, Hz. 1H), 6.72 (s. 1H).
dihydroxycyclobutyl)me 4702 5('691i1§'5‘188(;n ( dZIj),:45.948
thyl)amino)pyridin-4- (M+1)". Ifl - 481 80, S = 2.4
z, 1H), 4.28 (ddt, J =
yl)-1-(2-fluorobenzyl)- 13.1,73.5.9 Hz, 1H),
1.5-dihydro-4H- 340 (t,.J = 4.5 Hz, 2H),
pyrazolo[4,3-c]pyridin- 218 -2.11 (m. 2H), 1.90
4-one (ddd, .- 128, 6.0, 1.8
Hz, 2H) ppm.
'H NMR (500 MHz,
Peak 2 Methanol-d.) & 8.20 (d, J
. = 0.8 Hz, 1H), 8.13 (d,J
i m . =0.5Hz, 1H), 7.42 -
»@@ i O=on 7.36 (m, 1H), 7.35 (s,
Q/-/ ESI-MS | 1H), 7.27 (td,J =76, 1.8
- m/z calc. | Hz, 1H), 7.22 - 7.14 (m,
129 | 3-(5-chloro-2-((((1s.3s)- S 469.132, | 2H), 6.88 (dt.J = 7.6, 0.8
1,3- found Hz, 1H), 6.71 (d,J =0.5
dihydroxycyclobutyl)me 4703 Hz, 1H),5.65(d,J =34
thyl)amino)pyridin-4- (M+1)". | Hz,2H),3.94 (p,J =172
yl)-1-(2-fluorobenzyl)- Hz, 1H), 3.43 (s, 2H),
1,5-dihydro-4H- 2.60 - 2.54 (m, 2H), 1.99
pyrazolo[4,3-c]pyridin- (dd,J =123, 7.2 Hz, 2H)
4-one ppm; exchangeable H not
observed.
F "H NMR (500 MHz,
PP YVQH DMSO-ds) §7.89 (d, J =
] N@ﬁ;“ N 0.8 Hz, 1H), 7.80 (d, J =
QJ“ 1.8 Hz, 1H), 7.36 (d,J =
. ESI-MS | 7.7Hz, 1H), 7.25 (tt,J =
(5)-5-2~((1- m/zcale. | 8.4.6.6Hz, 1H), 6.97 -
130 eyclopropyl-2- <7 455.157, | 6.87 (m, 2H), 6.76 - 6.71
hydroxyethyl)amino)-5- found (m, 1_H)’ 6.38 - 6.30 (m,
Fluoropyridin-d-yl)-1- 456.1 | 2H), 539 (s. 2H), 443 (t
(M+1)*. | J=54Hz, 1H),335-

(2,6-difluorobenzyl)-
1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one

3.25 (m,J = 5.2 Hz, 2H),
322 (tt,J = 8.2, 5.0 Hz,
1H), 0.76 (qt, J = 8.2, 5.0
Hz, 1H), 0.24 - 0.04 (m,
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3H), -0.01 (dtd, J = 9.1,
5.3, 3.8 Hz, IH) ppm.
'H NMR (400 MHz,
S DMSO-ds) & 8.47 (s, 1H),
%ﬁ YVOH 8.15(d,J = 0.8 Hz, 1H),
7.85 (s, 1H), 7.60 (d.J =
QA E/SZICZIE 7.5Hz, 1H), 7.55 - 7.43
. 162 167, | (. 1H), 7.21-7.11 (m,
131 | (8)-6-((1-cyclopropyl-2- S7 foﬁn d > | 2H),7.00 (d,J = 7.6 Hz,
hydroxyethyl)amino)-4- 463 4 1H), 6.62 (s, 1H), 5.63 (s,
(1-(2,6-difluorobenzyl)- (M+i)+ 2H), 4.80 (s, 1H), 3.71 -
4-0x0-1,4-dihydro-5H- " | 3.50 (m, 3H), 1.06 - 1.00
pyrazolo[4,3-c]pyridin- (m, 1H), 0.50 - 0.37 (m,
5-yDnicotinonitrile 2H), 0.36 - 0.18 (m, 2H)
ppm.
NS 'H NMR (500 MHz,
\Q M _ow DMSO0-ds) §8.51 (s, 1H),
% 8.15(d,J = 0.8 Hz, 1H),
QJ ESI-MS | 7.59 (d,J = 7.5 Hz, 1H),
F m/z cale. | 7.54 -7.44 (m, 1H), 7.40
132 4-(1-(2.6- 7 450.162, | (s, 1H), 7.20 - 7.12 (m,
difluorobenzyl)-4-oxo- found 2H), 7.00 (dd, J =17.5,
1.4-dihydro-3H- 4510 | 0.8 Hz, 1H),6.68 (d,J =
pyrazolo[4,3-c]pyridin- (M+1)". | 0.5Hz, 1H), 5.63 (s, 2H),
5-y1)-6-((1-hydroxy-2- 493 (t,J = 5.6 Hz, 1H),
methylpropan-2- 3.58 (s, 2H), 1.35 (s, 6H)
yl)amino)nicotinonitrile ppm.
CA}I‘:;L/;” 'H NMR (500 MHz,
A DMSO-ds) §8.13 (d, J =
Poak 1 column. 5 0.8 Hz, 1H), 8.08 (d, J =
N 1.8 Hz, 1H), 7.61 (dd, J =
0 km p"zuf“"le 7.6, 0.6 Hz, 1H), 7.49 (tt.
0 FI:N\ i Sz > cm J=85.67Hz 1H). 721
@ﬁj Ay O X 20 mm -7.12 (m, 2H), 6.98 (d, J
P from YMC ~7.5Hz, 1H), 6.67 (d,J
Cz) Europe | ESI-MS | o'¢ 1" 1H). 6.62 (d.J
. GmbH m/z calc. ~ 5.0 Hz, 1H), 5.63 (s
133  rel-1-(2,6- S7 (Mobile | 435.167, | 51"y 70 7= 5.4 Ha,
d1ﬂuorobenzyl)-5-(5- phase: 35 found IH) 401-390 (Ill 1H)
fluoro-2-(((15)-2- to50% 1: | 4863 | 3¢ ¢ 780 Hz, IH),
hydroxy-1- PrOH:Me | (M) | 3500 (4" %5 43 Hz
(tetrahydrofuran-3- CN 1H), 3.60 (td, J - 8.1, 7.1
yl)ethyl)amino)pyridin- (supplemen HZ: 1H). 3. 46 -339 ’(m’
4-yD-1.5-dihydro-4H- ted with 3H), 1.99 - 1.90 (m, 1H),
pyrazolo[4,3-c|pyridin- 0.2% 1.67 (dq, J = 123,82
J-one DMIPA), " Hz 1H) ppn'T’ '
65 to 30% exchangeable H not
CO;; Flow observed
rate 100 '
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mL/min); rt
=4.38 min
Chiral Art
Amylose-
SA
column, 3 "H NMR (500 MHz
Peak 2 wm particle DMSO-ds) 5 8.13 (d, J =
o 513’02; om 0.8 Hz, 1H), 8.08 (d.J -
0 PNy % ’ 1.8 Hz, 1H). 7.61 (d, J =
i Nﬁnﬁ on f“gzrz;\gc 7.7 Hz, 1H), 7.49 (tt, J —
N~ GmbH ESI-MS 781.421, 6.6 Hz, 1H), 7.21 -
Q (Mobile | m calc. | /12 (m. 2H), 6.98 (d. J =
F 7.5 Hz, 1H), 6.67 (s, 1H),
134 rel-1-2.6- g7 | Phase:35 1 4851674 ¢ 63q =50 Hz, 1H)
difluorobenzyl)-5-(5- to 50% 1: found 5.63 (s ’ZH) 304 (; ZH)’
fluoro-2-(((1R)-2- PrOH:Me | 4873 1 569 "3 71 (m, 2H), 3.63
hydroxy-1- CN 1 (MFD "7 82, 7.0 Hz, TH)
(tetrahydrofuran-3- (Supplemen 3 5’6 -3 40 ’(m 3H)’ 2 03’
yDethyl)amino)pyridin- ted with -1.93 (m, 1H), 1.64 (dq,
4-yl)-l,5-d1hydro-4H— 0.2% J= 121’ 83 HZ, 1H)
pyrazolo[4,3-c]pyridin- D_MIPA)’ ppm; exchangeable H not
4-one 65 to 30% observed
CO,; Flow ’
rate 100
mL/min); rt
=35.07 min
Chiral Art
Amylose-
SA "H NMR (500 MHz,
column, 5 DMSO-ds) 68.13 (d, J =
Peak 3 um particle 0.8 Hz, 1H), 8.08 (d.J =
o size, 25 cm 1.8 Hz, 1H), 7.61 (dd, J =
rw L x 20 mm 7.6, 0.6 Hz, 1H), 7.49 (tt,
R im from YMC J=84,66Hz, 1H), 721
. N@j N Europe -7.12 (m, 2H), 6.98 (d, J
QA GmbH | ESI-MS | =7.5Hz, 1H), 6.67 (d,J
- (Mobile | m/Zzcalc. | =8.8Hz, 1H), 6.62 (d,J
135 rel-1-(2,6- S7 phase: 35 | 485.167, =35.0Hz, 1H), 5.63 (s,
difluorobenzyl)-5-(5- _tO 50% 1: found 2H),4.71 (t,J =54 Hz,
fluoro-2-(((1R)-2- PrOH:Me | 4863 | 1H),3.96 (s, IH), 3.81 (t,
hydroxy-1- CN (M+1)". | J=8.0Hz, 1H), 3.71 (td,
(tetrahydrofuran-3- (supplemen J=182,43Hz 1H), 3.60
ylethyl)amino)pyridin- ted with (td, J = 8.1, 7.0 Hz, 1H),
4-y1)-1,5-dihydro-4H- 02% 342 (dt,J =108, 7.5 Hz,
pyrazolo[4,3-c]pyridin- DMIPA), 3H), 2.50 - 2.43 (m, 1H),
4-one 65 to 50% 2.00-1.90 (m, 1H), 1.67
CO;; Flow (dq,J =12.1, 82 Hz, 1H)
rate 100 ppm.
mL/min); rt
=5.61 min
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Chiral Art
Amylose-
SA 'H NMR (500 MHz,
column, 5 DMSO-ds) 68.13 (d, J =
Peak 4 um particle 0.8 Hz, 1H), 8.08 (d,J =
o size, 25 cm 1.8 Hz, 1H), 7.61 (dd, J =
o G x 20 mm 7.6, 0.6 Hz, 1H), 7.49 (tt,
: im from YMC J =84, 66 Hz, 1H), 721
F @é)‘ N Europe -7.12 (m, 2H), 6.98 (d. J
QA GmbH | ESI-MS | =7.5Hz, 1H), 6.67 -
. (Mobile m/z calc. 6.59 (m, 2H), 5.63 (s,
136 rel-1-(2,6- 7 phase: 35 | 485.167, | 2H),4.69 (t,J = 5.3 Hz,
difluorobenzyl)-5-(3- to 50% 1: found | 1H), 3.98-3.92 (m, 1H),
fluoro-2-(((15)-2- 'PrOH:Me 486.3 3.79 (t,J = 8.1 Hz, 1H),
hydroxy-1- CN (M+1)". | 3.75 (dt.J =8.2. 4.1 Hz,
(tetrahydrofuran-3- (supplemen 1H), 3.63 (td,J = 8.2, 7.1
yl)ethyl)amino)pyridin- ted with Hz, 1H), 3.56 - 3.41 (m,
4-y1)-1,5-dihydro-4H- 0.2% 3H), 1.97 (dtd, J = 12.1,
pyrazolo[4,3-c]pyridin- DMIPA), 7.7,4.1 Hz, 1H), 1.64
4-one 65 to 50% (dq,J = 122,83 Hz,
CO,; Flow 1H), 1.04 (d,J = 6.1 He,
rate 100 1H) ppm.
mL/min); rt
= 8.39 min
"H NMR (500 MHz,
DMSO-ds) 58.12 - 8.10
Sl (m, 1H), 8.10 (s, 1H),
T‘S‘UNZ/OH 747 (dd.J = 18.0,7.5
FNAS R Hz, 1H), 730 (td,J = 7.9,
6.0Hz, 1H), 7.13-7.02
Q ESI-MS - oH). 6.93(d.J =75
()-5-(5-chloro-2-((1- m6/z cale. | 11 H). 6.65 (d.J = 1.5
137 cyclopropyl-2- SB1 4 f7.15dz, Hz, 1H), 5.63 - 5.53 (m,
hydroxyethyl)amino)pyr OUNE 1 9H), 3.60 - 3.41 (m, 3H),
idin-4-y1)-1-(2-fluoro-6- 468% 2.43 (s, 3H), 1.00 (qt, J =
methylbenzyl)-1,5- (M+1)" 8.2,5.0 Hz, 1H), 0.44
dihydro-4H- (qd,J =5.5,2.7Hz, 1H),
pyrazolo[4,3-c]pyridin- 0.41 - 0.26 (m, 2H), 0.26
4-one - 0.18 (m, 1H) ppm;
exchangeable H not
observed.
Feonp L F
F N‘N ‘ P H ESI-MS
@) m/z calc.
138 | rac-5-(2-((1,1-difluoro- S2 4?‘;{11;17’
3-hydroxy-2- 4622
methylpropan-2- (M+1)".

yl)amino)-5-
fluoropyridin-4-y1)-1-(2-
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fluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Atropisomer 1 1H NMR (400 MHZ,
o Methanol-dy) 6 8.18 (s,
9 j@ I/OH 1H), 7.99 (s, 1H), 7.38-
N\//\/)Lj N 7.33 (m, 1H), 7.28-7.25
N ESI-MS | (m, 1H), 7.21-7.11 (m,
Qj m/z cale. | 3H), 6.90 (d,J =7.8 Hz,
139 5-(5-chloro-2-(((S)-1- S 467.152, | 1H),5.69(d,J = 7.} Hz,
eyclopropyl-2- found | 1H),5.63 (s, 2H), 3.80-
hydroxyethyl)amino)-3- 468.1+ 3.70 (m, 2H), 3.66-3.60
methylpyrldln-4-yl)-l- (M+1) . (m, 1H), 1.87 (S, 3H),
(2-fluorobenzyl)-1,5- 1.14-1.05 (m, 1H), 0.58-
dihydro-4H- 0.28 (m, 4H) ppm;
pyrazolo[4,3-c|pyridin- exchangeable H not
4-one observed.
. 'HNMR (400 MHz,
Atropisomer 2 Methanol-d,) 6 8.18 (d, J
u = 0.9 Hz, 1H), 7.99 (s,
9 jf(’t va 1H), 7.39-7.33 (m, 1H),
N@/N h 7.29-7.23 (m, 2H), 7.18-
N ESI-MS | 7.12 (m, 2H), 6.90 (d, J =
Qj m/z cale. | 7.3 Hz, 1H), 5.69 (d,J =
140 | 5-(5-chloro-2-(($)-1- 9 467.152, | 7.8 Hz, 0.5H), 5.63 (s,
1 1-2- found 2H), 3.78 (dd.J = 11.0,
cyclopropy
hydroxyethyl)amino)-3- 468.1+ 4.6 Hz, 1H), 3.72 (dd, J =
methylpyrldln—4—yl)—l— (M+1) . 1087 48 HZ7 11‘1), 365-
(2-fluorobenzyl)-1,5- 3.58 (m, 1H), 1.88 s,
dihydro-4H- 3H), 1.15-1.06 (m, 1H),
pyrazolo[4,3-c]pyridin- 0.58-0.27 (m, 4H) ppm;
J-one exchangeable H not
observed.
0CI | N
F N{;ﬁ d N sf,(,'N
Q’ ESI-MS
£ m/z calc.
5-(2-(((1,2,3-thiadiazol- 485.064,
141 5-yDmethyl)amino)-5- 87 found
chloropyridin-4-yl)-1- 486 0
(2,6-difluorobenzyl)- (M+1)".

1.5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
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o~y OF
F N\N | P H
QJ ESI-MS
F m/z calc.
142 5-(5-chloro-2-((1- 7 471.127,
(hydroxymethyl)cyclobu found
tyl)amino)pyridin-4-yl)- 472.0
1-(2,6-difluorobenzyl)- (M+1)".
1.5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Syn
OH
o™ N o)
Y
F N‘; | /N N
Q// ESI-MS
. m/z calc.
143 rac-1-(2,6- g7 485.167,
difluorobenzyl)-5-(5- found
fluoro-2-(((3S.4R)-3- 486.3
(hydroxymethyl)tetrahy (M+1)"
dro-2H-pyran-4-
yl)amino)pyridin-4-yl)-
1.5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
o N2
7 N I N NH
SRR RS«
Q’ ESI-MS
F m/z calc.
}‘CIC-6-(((4-(1-(2,6- 484. 1477
144 difluorobenzyl)-4-oxo- S7 found
1,4-dihydr0-5H— 4853
pyrazolo[4,3-c]pyridin- (M+1)".
5-y1)-5-fluoropyridin-2-
yl)amino)methyl)morph
olin-3-one
OC'm Z/ 'H NMR (400 MHz,
) N/,ji‘j N OH DMSO-ds) 6 8.15 (s, 1H),
NN ESI-MS | 8.09 (s, 1H), 7.86 - 7.78
éJ m/z calc. (m, 1H), 7.66 (dd, J =
145 F SBI 478.132, 8.2,4.0Hz 2H), 7.52
($)-2-((5-(5-chloro-2- found (dd,J =14.6,7.5 Hz,
((1-cyclopropyl-2- 47932 | 1H),7.00 (d,J = 7.6 Hz,
hydroxyethyl)amino)pyr M+1)". | 1H), 6.90 (t,J = 6.5 Hz,

idin-4-yl)-4-ox0-4,5-
dihydro-1H-

1H), 6.63 (s, 1H), 5.74 (s,
2H), 4.72 (s, 1H), 3.51 (d,
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pyrazolo[4,3-c]pyridin- J=11.6Hz, 3H), 1.01 (d,
I-yDmethyl)-3- J=94Hz, IH), 0.48 -
fluorobenzonitrile 0.27 (m, 3H), 0.24 (s, 1H)
ppm.
Ne on 'HNMR (500 MHz,
Oja 5o DMSO-dy) 5 8.48 (d, J =
. N@@« N 0.4 Hz, 1H), 8.15(d,J =
NN Esims | -8 Hz. 1H), 7.99 (s, 1H),
CZJ e cale, | 1-39(d.J = 7.5 Hz, 1H),
F | 7.54-7.44 (m, 1H),7.21
146 | - 40-Q6 S7 4621621 '3 15 (m. 2H). 7.00 (dd.
d1ﬂuorobenzyl)-4-oxo- f01ind J=1.6,09Hz, 1H), 6.56
1.4-dihydro-5H- 4634 | 1H). 5.63 (s. 2H). 4.91
pyrazolo[4,3-c]pyridin- (M+1)". (t,J = 5.5 Hz, 1H), 3.70
5-yl)-6-((1- (s, 2H), 2.25 - 2.10 (m,
(hydroxymethyl)cyclobu 4H), 191 - 1.71 (m, 2H)
tyl)amino)nicotinonitrile ppm.
Peak 1 'H NMR (500 MHz,
DMSO-ds) & 11.40 (s,
NP 1H), 8.17 (t,J = 1.2 Hz,
] Nﬁj&ﬁk@g 2H), 7.50 (dt,J = 9.5,2.9
N ~No Hz, 1H), 7.46 (dd. J =
Cf ESI-MS |5 4, 7.5)Hz, 1}(1), 7.44 -
rel-(S)-5-(5-chloro-2- mzeale. | 3¢ 0 11, 7.36 (d.J =
147 ((1-(6-0x0-1.6- S2 4?0‘ 13dz’ 7.9Hz, 1H), 7.31-7.18
dihydropyridin-3- 409“1“3 (m, 4H), 6.92 (d,J = 7.5
yl)ethyl)amino)pyridin- (M+i)+ Hz, 1H), 6.61 (d,J =423
4-y1)-1-(2- | Hz, 1H),6.32(d,J =95
fluorobenzyl)-1,5- Hz, 1H), 5.64 (d,J =3.9
dihydro-4H- Hz, 2H), 4.83 (d,J = 9.7
pyrazolo[4,3-c]pyridin- Hz, 1H), 1.39 (dd, J =
4-one 6.9, 4.6 Hz, 3H) ppm.
Peak 2 'H NMR (500 MHz,
DMSO-ds) & 11.40 (s,
NN 1H), 8.17 (t,J = 1.2 Hz,
s NTNSNNA N 2H), 7.50 (dt,J =9.5,2.9
Cj}j AR ¢ esins | H2 1H), 746 (dd.J =
12.4, 7.5 Hz, 1H), 7.40
rel-(R)-5-(3-chloro-2- mzeale. | wqq 7-75.52.18 Hz,
148 ((1-(6-0x0-1.6- S2 4?0‘ 13dz’ 1H). 7.36 (d..J = 7.9 Hz.
dihydropyridin-3- 409“1“3 1H), 7.31 - 7.18 (m, 4H),
yl)ethyl)amino)pyridin- M+i L | 6.92(d,J=175Hz 1H),
4-y1)-1-(2- MHD™ 61 (d,J = 43 Hz, 1H),
fluorobenzyl)-1,5- 6.32 (d,J = 9.4 Hz, 1H),
dihydro-4H- 5.64 (d,J = 3.8 Hz, 2H),
pyrazolo[4,3-c]pyridin- 4.83 (s, IH), 1.39 (dd, J
4-one =6.9,4.6 Hz, 3H) ppm.
Peak 1 Chiralpak® | ESI-MS 'HNMR (500 MHz,
149 S7 IB column, | m/z calc. | DMSO-ds) 8 8.13 (d,J =
5 um 501.138, | 1.6 Hz, 2H), 7.55 - 7.45
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o 9 particle found (m, 2H), 7.21 - 7.13 (m,
o m i(’” size, 25 cm 502.3 2H), 6.96 (d, J = 7.6 Hz,
. N@ﬁj N x20mm | (M+1)". | 2H), 6.65(d,J = 1.4 Hz,
Cz) from 1H), 5.63 (s, 2H), 4.74
] Daicel (dt,J =20.9, 5.4 Hz, 1H),
Corporatio 4.01 (s, 1H), 3.81 (td, J =
rel-3 gSh"V}gf;‘zyzl((“S) n (Mobile 83,19 Hz, 1H),3.71
(tetrahdydrofuran—3- phase: 30% (ddt,J =8.1,4.3, 1.9 Hz,
sl)ethylamino)pyridin- L1 1H), 3.64 - 3.56 (m, 1H),
231)-1-(2.6- MeOH:'Pr 3.51-3.37 (m, 3H), 2.47
diffuorobenzyl)-1.5- OH (d,J = 8.0 Hz, 1H), 1.95
dihydro-4H- (supplgmen (dtt,J =12.0,8.1, 4.1 Hz,
pyrazolo]4 3-c|pyridin- ted with 20 1H), 1.65 (dq, J = 12.3,
d-one mMA 7.9 Hz, 1H) ppm.
ammonia),
70% COy;
Flow rate
100
mL/min); rt
=578 min
Chiralpak®
IB column,
Peak 2 psa o MlH NMR (500 MHz,
. ethanol-dy) 6 8.14 (d, J
0 5123’025 cm =0.8 Hz, 1H), 8.13 (s,
oc‘m CC xeomm 1H), 7.45 (tt, /= 8.5, 6.5
i N%N Ao D$$1 Hz, 1H), 7.37 (dd, J =
N c | Espms | 14:2.7.5 Hz, 1H). 7.10 -
Q’ otporatio 7.02 (m, 2H), 6.97 (d, J =
. n (Mobile | m/z calc. 7.5 Hz. 1H). 6.66 (d.J =
. 0, I~ N bl > . 2
150 | rel-5-(5-chloro2-((1R)- | g7 | Phase: 30% | SOLI38, |y g i "1y’ 66 (s, 2m),
2-hydroxy-1- 11 MeOH: | found | =7 "1 '3 06 - 3 88
(tetrahydrofuran-3- 'PrOH 502~3+ (fn 2I-f) 382-371 (m
yDethyl)amino)pyridin- (supplemen | (MH1)™ | 5pp '3 66”3 58 (m. 2H)
AyD-1-2,6- ted with 20 2.67-2.57 (m, 1H), 2.12
dlﬂ?lrlolzlenzzg-lﬁ- amtllrlloMnia) (dd,J=7.2, 2.8 Hz 1H),
thydro-44- ? 1.83 - 1.72 (m, 1H) ppm;
pyrazolo[4,3-clpyridin- 70% COx: o chinatio H
4-one Flow rate
observed.
100
mL/min); rt
=7.95 min
Peak 3 Chiralpak® 'HNMR (500 MHz,
IB column, | ESI-MS Methanol-d,) 6 8.14 (s,
0 5 pm m/z cale. | 1H), 8.13 (s, 1H), 7.45 (tt,
151 NS i 7 particle | 501.138, | J = 8.4, 6.5 Hz, 1H). 7.37
i Nﬁ: Ao size,25cm | found | (dd,J - 143,75 Hz,
NN x20mm | 5023 | 1H),7.10 - 7.02 (m, 2H),
& from (M+1)". | 6.97 (d,J =175 Hz, 1H),
F Daicel 6.66 (d,J = 1.9 Hz, 1H),

179




WO 2025/096453 PCT/US2024/053437
SFC
Cmpd | Compound Structure/ Startin, Conditions o
N£ Coglpound Name Materifl if LC/MS NMR (shifts in ppm)
applicable
rel-5-(5-chloro-2-(((1.5)- Corporatio 5.66 (s, 2H), 4.07 (s, 1H),
2-hydroxy-1- n (Mobile 3.96 - 3.88 (m, 2H), 3.82
(tetrahydrofuran-3- phase: 30% -3.71 (m, 2H), 3.68 -
yl)ethyl)amino)pyridin- 1:1 MeOH: 3.58 (m, 2H), 2.62 (qd. J
4-y)-1-(2,6- PrOH =8.1,4.4 Hz, 1H),2.13
difluorobenzyl)-1,5- (supplemen (ddt,J =12.0,7.8,4.0
dihydro-4H- ted with 20 Hz, 1H), 1.83 - 1.72 (m,
pyrazolo[4,3-c]pyridin- mM 1H) ppm; exchangeable
4-one ammonia), H not observed.
70% COq;
Flow rate
100
mL/min); rt
=10.06
min
Chiralpak®
IB column,
5 pm
Peak 4 particle 'H NMR (500 MHz,
size, 25 cm DMSO-dy) 5 8.13 (d. J =
x 20 mm ‘ ; ’
. 3 p 13 Hz, 2H), 7.55 - 745
% miw D“?ml (m, 2H), 7.21 - 7.13 (m,
. N;\/ﬂ i c a“’et‘ 2H), 6.96 (t,J = 8.8 Hz,
Cf oy | ESI-MS | 2H), 6,65 (d.J = 1.4 Hz,
. 1111( O, | mzcale. | 1H). 563 (5. 2H). 474 @,
15y | rel-5-(5-chloro-2-((1R)- <7 1; lasl\‘j[e oL | 501:138. | J =204 Hz, 1H). 401 (s,
2-hydroxy-1- ’ PrOH “| found | IH),3.81(td,J=28.0,19
(tetrahydrofuran-3- 5023 Hz, 1H), 3.75 - 3.67 (m,
yDethyl)amino)pyridin- (supplemen |y yy e 1) 3 64— 3.56 (m. 1H).
Ay1)-1-2,6- ted with 20 3.50 - 337 (m, 3H). 2.47
difluorobenzyl)-1,5- mM (d.J = 8.1Hz, 1H). 1.94
dihydro-4H- *;Igg‘ocng)j (ddd..J=12.1,8.5.48
pyrazolo[4,3-c]pyridin- oM Hz, 1H), 1.72 - 1.60 (m,
4-one Flow rate 1H) ppm.
100
mL/min); rt
=12.67
min
OCI ~N
F N
Qj Z ESI-MS
] m/z calc.
133 rac-5-(5-chloro-2-((2- S7 485.143,
cyclopropyl-1- found
hydroxypropan-2- 486‘O+
yl)amino)pyridin-4-y1)- (M+1)".

1-(2,6-difluorobenzyl)-
1,5-dihydro-4H-
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pyrazolo[4,3-c]pyridin-
4-one
S~y OF
F ”//ﬁji;kugco
A
g Esivis
5-(5-chloro-2-((4- m'z calc.
154 (hydroxymethyl)tetrahy S7 S0L.138,
dro-2H-pyran-4- found
yl)amino)pyridin-4-yl)- 5024
1-(2,6-difluorobenzyl)- (M+1)",
1.5-dihydro-4H-
pyrazolo[4,3-c|pyridin-
4-one
F “
F N.N L H
Qj ESI-MS
rac-5-(2-((2- m/z calc.
< cyclopropyl-1- 469.173,
155 hydroxypropan-2- S7 found
yl)amino)-5- 470.0
fluoropyridin-4-yl)-1- M+1)".
(2,6-difluorobenzyl)-
1.5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
o P |Non-u
Y
Q/ ESI-MS
F m/z calc.
156 1-(2,6-difluorobenzyl)- S7 455.157,
5-(5-fluoro-2-((1- found
(hydroxymethyl)cyclobu 456.3
tyl)amino)pyridin-4-yl)- (M+1)".
1.5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
S 'H NMR (500 MHz,
i NﬁQHD“”‘ ESIMg | DMSO-d) 38.19-8.15
NN > calo (m, 2H), 7.47 (dd, J =
@J (0 Z’69 135 | 7:5.4.1Hz, 1H),744-
157 rac-5-(5-chloro-2- S2 foﬁnd >| 7.36 (m, 1H), 7.32 - 7.17
((IR2RAR)-2.4- 03 | m3H),702(d, =66
dihydroxycyclopentyl)a M +1‘)+ Hz, 1H), 693 (d,J =175

mino)pyridin-4-y1)-1-(2-
fluorobenzyl)-1,5-

Hz, 1H), 6.60 (d,J = 2.1
Hz, 1H), 5.70 - 5.59 (m,
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dihydro-4H- 2H), 4.95 (dd, J = 9.5,
pyrazolo[4,3-c]pyridin- 49Hz, 1H),4.62 (dd,J =
4-one 4.5,2.6 Hz, 1H), 4.12 (s,
1H), 4.02 (s, 1H), 3.83 (q,
J =5.0 Hz, 1H), 2.25 (dt,
J=13.8,7.1 Hz, 1H),
1.99 (tdd, J = 12.0, 7.5,
4.0 Hz, 1H), 1.63 (dq, J =
13.8, 7.0 Hz, 1H), 1.43
(dt,J =129, 6.2 Hz, 1H)
ppm.
'H NMR (500 MHz,
NN oH DMSO-dy) §8.12 (d, J =
ﬁ]@\ﬂ' 0.8 Hz, 1H), 8.09 (d,J —
F Al : 1.8 Hz, 1H), 7.59 (dd, J =
Q’ ESI-MS | 7.6, 0.6 Hz, 1H), 7.49 (it
P m/z cale. | J = 8.4, 6.6 Hz, 1H), 7.20
158 1-(2,6-difluorobenzyl)- 57 441.141, | -7.11 (m, 2H), 7.00 -
2% | 5-(5-fluoro-2-(((1s.3s)- found | 6.93 (m, 2H), 6.48 (d. J =
3-hydroxycyclobutyl) 4431 | 5.0 Hz, 1H), 5.62 (s, 2H),
amino)pyridin-4-yl)-1,5- (M+1)". | 5.04(d,J=6.0 Hz, 1H),
dihydro-4H- 3.89 -3.78 (m, 1H), 3.75
pyrazolo[4,3-c]pyridin- -3.64 (m, 1H), 2.67 -
4-one 2.58 (m, 2H), 1.76 - 1.65
(m, 2H) ppm.
'H NMR (500 MHz,
NSy O DMSO-dy) & 8.56 (s, 1H),
, °;@NLJE<§ 8.15 (d.J — 0.8 Hz, 1H),
F N-;@ H 7.96 (d,J = 7.8 Hz, 1H),
QJ ESI-MS | 7.61(d,J =75 Hz, 1H),
F m/z calc. | 7.54 -7.44 (m, 1H), 7.21
159 (5)-4-(1-(2.6- S7 504.133, | -7.12 (m, 2H), 7.01 (dd,
difluorobenzyl)-4-oxo- found | J=75,0.8 Hz, 1H), 6.63
1.4-dihydro-5H- 505.1 | (s, 1H), 5.63 (s, 2H), 5.14
pyrazolo[4,3-c]pyridin- (M+1)". | (s, 1H), 4.54 (s, 1H), 3.54
5-y1)-6-((4.4.4-trifluoro- (s, 1H), 3.46 - 3.37 (m,
1-hydroxybutan-2- 1H), 2.72 - 2.64 (m, 1H)
yl)amino)nicotinonitrile ppm; exchangeable H not
observed.
o Mo "H NMR (500 MHz,
%"NQN /QL DMSO-ds) & 8.14 (s, 1H),
PN I H EsiMs | 812 (d.J =08 Hz, 1H),
QJ ol | 754-744 (m, 2H), 721
. 501138 | (@ =7.0Hz 1H), 721
160 5-(2-((3,3- S7 found | | =712 (m, 2H), 6.94 (dd,
bis(hydroxymethyl) 5001 J=176,08 Hz, 1H), 6.52
cyclobutyl)amino)-5- (M+i)+ (s, IH), 5.62 (s, 2H), 4.54

chloropyridin-4-yl)-1-
(2,6-difluorobenzyl)-
1,5-dihydro-4H-

(t,J = 5.5 Hz, 1H), 4.49
(t.J = 5.3 Hz, 1H), 4.19
(s. 1H). 343 (d,J =55
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pyrazolo[4,3-c]pyridin- Hz, 2H),3.32(d,J =53
4-one Hz, 2H), 2.15-2.05 (m,
2H), 1.76 - 1.68 (m, 2H)
ppm.
Chiralpak®
IC column,
5 pm
Peak 1 particle 'H NMR (500 MHz,
_ o size, 25 cm DMSO-ds) 8 8.11 (dd, J
o] SN x 20 mm =10.9, 1.3 Hz, 2H), 7.59
é@f/xw from (dd, J=17.6, 0.6 Hz, 1H),
F Ny - H Daicel ESI-MS 7.53 -7.44 (m, 1H), 7.20
QJ Corporatio | " > | -7.11 (m, 2H), 7.05 (d,J
- n (Mobile 441 141' =17.5Hz, 1H), 7.00 -
161 rel-1-(2.6- S7 phase: 33% foﬁnd > | 6.95 (m, 1H), 6.55 (d, J =
difluorobenzyl)-5-(5- MeOH 4479 | 49 Hz, 1H),5.62 (s, 2H),
fluoro-2-(((1R,2R)-2- (supplemen (M+1’)+ 528 (s, 1H), 394 (q.J =
hydroxycyclobutyl)amin ted with 20 | 8.0Hz, 1H),3.85(q,J =
o)pyridin-4-yl)-1,5- mM 7.7Hz, 1H), 2.04 - 1.92
dihydro-4H- ammonia), (m, 2H), 1.47 - 1.36 (m,
pyrazolo[4,3-c]pyridin- 67% COx; 1H), 1.23 - 1.14 (m, 1H)
4-one Flow rate ppm.
100
mL/min); rt
=5.00 min
Chiralpak®
IC column,
5 pm
Peak 2 particle 'HNMR (500 MHz,
Ho size, 25 cm DMSO-ds) 68.12 (d, J =
0 Fm b x 20 mm 0.8 Hz, 1H), 8.10 (d, J =
; N7 NN from 1.8 Hz, 1H), 7.59 (dd, J =
F ”‘Nj; H Daicel | popagg | 76 06 Hz, 1H), 7.53 -
QA Corporatio | .~ ;alc 7.44 (m, 1H), 7.20 - 7.11
- n (Mobile 441 141' (m, 2H), 7.05(d,J = 7.4
162 rel-1-(2,6- S7 phase: 33% foﬁnd > | Hz, 1H), 7.00 - 6.95 (m,
diﬂuorobenzyl)-S-(5- MeOH 4422 1H), 6.55 (d’ J=49 HZe
fluoro-2-(((15,25)-2- (supplemen (M+i)* 1H), 5.62 (s, 2H), 5.27 (s,
hydroxycyclobutyl)amin ted with 20 | 1H),3.98-3.90 (m, 1H),
o)pyridin-4-yl)-1,5- mM 3.89-3.81 (m, 1H), 2.03
dihydro-4H- ammonia), -1.92 (m, 2H), 1.47 -
pyrazolo[4’3_c]pyridin- 67% COz, 1.36 (m, II‘D7 127-1.14
4-one Flow rate (m, 1H) ppm.
100
mL/min); rt
= 6.02 min
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'H NMR (500 MHz,
N DMSO-ds) 5 8.49 (s, 1H),
\:/L LOH 8.16 (d,J = 0.8 Hz, 1H),
/\/i: 7.60 (d,J =75 Hz, 1H),
QA ESI-MS | 7.54 - 7.44 (m, 1H), 7.32
F m/zcalc. | (s, IH), 7.21-7.12 (m,
163 rac-6-((2-cyclopropyl-1- 7 476.177, | 2H), 7.03 - 6.98 (m, 1H),
hydroxypropan-2- found | 6.74 (s, 1H), 5.63 (s, 2H),
yl)amino)-4-(1-(2,6- 477.1 491 (s, IH), 3.80-3.76
difluorobenzyl)-4-oxo- (M+D". | (m, 1H), 3.69 - 3.66 (m,
1,4-dihydro-5H- 1H), 1.54 - 1.48 (m, 1H),
pyrazolo[4,3-c]pyridin- 1.04 (s, 3H), 0.47 - 0.38
5-yD)nicotinonitrile (m, 1H), 0.41 - 0.32 (m,
3H) ppm.
'H NMR (500 MHz,
DMSO-dy) & 8.14 (dd, J
o =20, 0.8 Hz, 1H), 8.09
i j@'\ iOH (s, 1H), 7.56 (dd, J = 9.6,
F N.;\ﬁ‘ i 5.1Hz, 1H), 7.54 - 7.48
(m, 1H), 7.22 (dddt, J =
?Zj ESI-MS | 9.3,5.7,3.6,2.0 Hz, 1H),
m/z calc. | 696 (d,J =7.6 Hz, 1H),
60 | xclopromia- | s 450118, | 691 (s~ 82,5.20
. oun , 6. ,J=12Hz,
hyf;fﬁf;}f)ﬂial(glg"gpyr 4902 | 1H).5.69 - 5.63 (m. 2H),
trifluorobenzyl)-1.,5- M+1)". | 4.73(s, 1H),3.59-3.46
pyrazolo[4,3-c]pyridin- = 9 227 0)2 9.Hz,( 1%)7
4-one 0.40 - 0.27 (m, 2H), 0.23
(dtdd, J=9.0,7.0,4.38,
2.1 Hz, 1H) ppm.
Lux™
Cellulose-2 "H NMR (500 MHz,
Peak 1 column, 5 DMSO-ds) 58.14 - 8.12
um particle (m, 2H), 7.54 - 7.45 (m,
°c'm ;of’i size, 15 cm 2H). 7.21 - 7.13 (m, 2H),
. Nﬁi;" N x 30 mm 6.95 (d,J = 7.5 Hz, 1H),
Q//N from ESI-MS | 6.80 (t,J = 8.8 Hz, 1H),
. Phenomene | m/z calc. | 6.62(d,J = 1.0 Hz, 1H),
165 rel-5-(5-chloro-2- <7 xInc. | 489.138, | 5.63 (s,2H), 470 (d.J =
((2S"4R)-1,4- (Mobile | found | 12.9 Hz, 1H),4.54 - 4.46
dihydroxypentan-2- phase: 33% 490.2+ (m, 1H), 4.04 (s, 1H),
yl)amino)pyridin-4-yl)- McOH M+1)". | 3.72(s, 1H),3.50-3.44
1-(2,6-difluorobenzyl)- (Supplpmen (m, 1H), 3.43 -3.33 (m,
1.5-dihydro-4H- ted with 20 1H), 1.68 - 1.58 (m, 1H),
pyrazolo[4:3—c]pyridin— mM‘ 1.48 (ddd, J = 135,938,
4-one ammonia), 33 Hz, 1H), 1.09(d,J =
67% COz; 6.2 Hz, 3H) ppm.
Flow rate
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100
mL/min); rt
=5.27 min
Lux™
Cellulose-2
column, 5
Peak 2 um particle "H NMR (500 MHz,
size, 15 cm DMSO-ds) 88.13 (d, J =
OCII\\/NL Oty x 30 mm 1.2 Hz, 2H), 7.54 - 7.45
N%N Ay~ from (m, 2H), 7.21 - 7.13 (m,
[ vz Phenomene | porvg | 2HD. 6.95(d,J =75 He,
Q‘ xine. |27 | 1H).681(tJ=77Hz,
F (Mobile | yoo 3¢ | 1H). 6.62 (s, 1H), 5.63 (s,
166 rel-5~(5-chloro-2- S7 phase: 33% | "¢ 7 | 2H). 4.70 (d.J = 12.6 Hz,
(28" 48)-1,4- McoH | found | En 445 (dd,J = 104,
dihydroxypentan-2- (supplemen | 42931 4.8 Hz, 1H), 4.02 (s, 1H),
ylhamino)pyridin-4-yl)- ted with 20 | MV | 374d. 7= 93 Hz, 1H),
1-(2,6-difluorobenzyl)- mM 3.50 (d,J = 10.5 Hz, 1H),
1,5-dihydro-4H- ammonia), 3.45-334 (m, 1H), 1.71
pyrazolo[4,3-c]pyridin- 67% CO; - 1.53 (m, 2H), 1.08 (dd,
4-one Flow rate J =6.1, 4.0 Hz, 3H) ppm.
100
mL/min); rt
=742 min
Lux™ 'H NMR (500 MHz,
Cellulose-2 DMSO-ds) 68.13 (d,J =
column, 3 0.8 Hz, 1H), 8.08 (d,J =
Peak 1 wm particle 1.9 Hz, 1H), 7.60 (d, J =
F o size, 15 cm 7.6 Hz, 1H), 7.49 (tt, J =
I j\}’i x 30 mm 8.4,6.6Hz, 1H),7.21 -
F N@‘ N from 7.12 (m, 2H), 6.98 (d, J =
Q; Phenomene | poy npg | 76 Hz, 1H), 6.59 (d,J =
] x Inc. o cale. | 50 Hz 1H). 6.52(d.J =
rel-1-(2.6- (Mobile | ;2 e~ | 8.0 Hz, 1H), 5.63 (s, 2H),
167 diﬂuorobenzyl)—S-(Z— S7 phase: 30% fO]:ll’ld ’ 4.67 (t, J=54 HZ, 1H)j
et MeOH 452 (d,J = 4.8 Hz, 1H),
(25 4R)-1.4 4743
dihydroxypentan-2- (suppl.emen M+1)". 3.99 (s, 1H), 3.80 - 3.66
yI)amino)-5- ted with 20 (m, 1H), 3.47 (dt,J = 9.9,
fluoropyridin-4-yl)-1,3- mM. 4.7Hz, 1H), 3.38 (dt, J =
dihydro-4H- am;nonla), 10.9, 5.7 Hz, 1H), 1.62
pyrazolo[4,3—c]pyr1d1n— 70% COz, (ddd, J= 135, 94, 38
d-one Flow rate Hz, 1H), 1.46 (ddd, J =
100 13.5,9.7, 3.2 Hz, 1H),
mL/min); rt 1.09 (d,J = 6.2 Hz, 3H)
=4.69 min ppm.
Lux™ "H NMR (500 MHz,
peak 2 Cellulose-2 }E/SZICXS DMSO-ds) 58.13 (d. J =
168 S7 column, 5| 237 | 0.9 Hz, 1H), 8.08 (d, J -
pum particle foﬁnd >| 1.9Hz, 1H),7.60(d,J =
size, 15 cm 7.5 Hz, 1H), 7.49 (tt, J =
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o NSn x30mm | 4742 | 84,6.6Hz IH),7.21-
i Nﬁl/;\u/\)\ from | (M+1)". | 7.12 (m, 2H), 6.98 (d,J =
NN Phenomene 7.6 Hz, 1H), 6.59(d,J =
CZJ x Inc. 5.0Hz, 1H),6.52 (d.J =
F (Mobile 8.2 Hz, 1H), 5.63 (s, 2H),
_ rel-1-(2.6- phase: 30% 467 (t.J = 5.5 Hz, 1H),
difluorobenzyl)-5-(2- MeOH 444 (d,J - 4.8 Hz, 1H),
(@5 A49)-1.4- (supplemen 3.97 (d,J - 7.7 Hz, 1H),
dihydroxypentan-2- ted with 20 3.75(dt,J = 12.0, 6.1 Hz,
yhamino)-5- mM 1H), 3.50 (dt,J = 9.8, 4.7
fluoropyridin-4-y1)-1,5- ammonia), Hz, 1H), 3.39 (dt,J =
dihydro-4H- 70% CO»: 10.7. 5.5 Hz, 1H). 1.66
pyrazolo[4,3-c]pyridin- Flow rate (dt,J =127, 6.2 Hz, 1H),
4-one 100 1.57 (dt,J = 13.5, 7.4 Hz,
mL/min); rt 1H), 1.08 (d,J = 6.1 Hz,
= 5.84 min 3H) ppm.
H NMR (500 MHz,
Lux™ DMSO-ds) $8.12 (d, J =
Cellulose-2 0.8 Hz, 1H), 8.08 (d,J =
column, 5 1.9Hz, 1H), 7.59 (dd, J =
Peak 1 um particle 7.5, 0.6 Hz, 1H), 7.49 (td,
Fe o, size, 15 cm J=282,61Hz 1H), 741
i m i x 30 mm (dt,J = 8.0, 1.0 Hz, 1H),
o "@f) N from 731 (ddd,J = 9.3, 8.3,
Q; Phenomene | pop vig | 12 Hz, 1H), 7.01 (dd, J =
] xInc. | 2" "7 | 7.6,0.8 Hz, 1H), 6.60 (d,
rel-1-(2-chloro-6- (Mobile 489‘138' J=5.0Hz, 1H), 651 (d,
169 fluorobenzyl)-3-(2- S9 phase: 33% found > | J=28.1Hz, IH), 5.67 (d,
* ARV 4. McOH J=15Hz, 2H), 4.67 (t.J
(S AR)-1.4 490.2
dihydroxypentan-2- (suppl.emen (M+1)". =55Hz 1H),4.52 (., J
y1)amino)-3- ted with 20 =4.7Hz, 1H), 3.99 (s,
ﬂuoropyridin—4—yl)—1,5- mM. II‘D7 3.77-3.68 (Il‘l7 1H),
dihydro-4H- ammonia), 3.47(dt,J =10.1,4 9 Hz,
pyrazolo[4,3-c]pyridin- 67% COq; 1H), 3.38 (dt,J = 10.5,
4-one Flow rate 5.9Hz, 1H), 1.62 (ddd, J
100 =13.5,9.4, 3.8 Hz, 1H),
mL/min); rt 1.46 (ddd,J =134,9.7,
=6.16 min 32Hz 1H),1.09(d,J =
6.2 Hz, 3H) ppm.
Peak 2 Lux™ 'H NMR (500 MHz,
Cellulose-2 DMSO-ds) 68.12 (d, J =
o F Sy Oy column, 5 0.8 Hz, 1H), 8.08 (d, J =
ﬁl\%w/\)\ um particle E/SI'Z[S 1.9 Hz, 1H), 7.60 (d, J =
oA P size, 15 cm | e S50 | 7.6 Hz, 1H), 749 (1d. J =
170 Q’ S9 x30mm | e 7| 8.2, 6.1 Hz, 1H), 741 (dt.
F from 1007 | =80, L0Hz 1H), 731
rel-1-(2-chloro-6- Phenomene | eV | (ddd.J=9.6,8.3, 12 Hz,
fluorobenzyl)-5-(2- x Inc. (M+1)". 1H), 7.01 (d, J = 7.6 Hz,
(((25.49)-1,4- (Mobile 1H), 6.59 (d, J = 5.0 Hz,

dihydroxypentan-2-

phase: 33%

1H), 6.51 (d,J = 8.2 Hz,
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yl)amino)-5- McOH 1H), 5.67 (d,J = 1.6 Hz,
fluoropyridin-4-yl)-1,5- (supplemen 2H), 4.67 (t,J = 5.5 Hz,
dihydro-4H- ted with 20 1H), 4.44 (d,J =4.9 Hz,
pyrazolo[4,3-c]pyridin- mM 1H), 3.96 (d,J = 9.5 Hz,
4-one ammonia), 1H), 3.75 (dt,J = 11.9,
67% COy; 6.1 Hz, 1H), 3.54 -3.46
Flow rate (m, 1H), 3.39 (dt, J =
100 10.9, 5.6 Hz, 1H), 1.66
mL/min); rt (dt,J =13.6, 6.2 Hz, 1H),
=7.83 min 1.57 (dt,J = 13.6, 7.4 Hz,
1H), 1.08 (d, J = 6.1 Hz,
3H) ppm.
[o] F Z N OH
|
] N/;ﬁj;\/kﬂ/\}ﬁfi
Qj ESI-MS
rac-1-(2,6- m/z calc.
171 dlﬂuorobenzyl)-S-(5- S7 S1L 144’
fluoro-2-((4,4,4- found
trifluoro-3-hydroxy-3- 5123
methylbutyl)amino)pyri M+1)".
din-4-y1)-1,5-dihydro-
4H-pyrazolo[4,3-
c|pyridin-4-one
Chiralpak®
1G column,
5 pm
Peak 1 particle
© Slfez’ozfn om 'HNMR (400 MHz.
. HO : DMSO-dy) $8.13 (d,J =
0 D‘\ Pa, Df“.’ml 0.8 Hz, 1H), 8.09 (d,J —
. Nqi;” N c aicet 1.9 Hz, 1H), 7.57 (d,J =
NF OIPOralio | pey \g | 7.6 Hy, 1H), 7.53 - 7.43
Q// ‘L(Mf’glol(‘f/ m/z cale. | (m, 1H), 7.21 - 7.10 (m,
17 F <7 p aslejl °| 441.141, | 2H), 6.98 (d,J = 7.5 Hz,
rel-1-(2.6- : found | 1H),6.68(d,J = 5.0 Hz,
difluorobenzyl)-5-(5- MeOH:Me | 453 | 1H) 6.62(d.J~ 6.9 Hz.
fluoro-2-(((1R,25)-2- CN (M+1)". | 1H), 5.63 (s, 2H), 5.19 -
hydroxycyclobutyl)amin (supplpmen 5.14 (m, 1H), 4.36 - 432
o)pyridin-4-yl)-1,5- ted with 20 (m, H), 427 - 423 (m,
diIthgO-“H- ” mﬁoMma) 1H), 2.09 - 2.00 (m, 2H),
I -C ridaimn- > o]
pyrazo 0[4_,0 ne]1oy 70% CO: 1.90 - 1.73 (m, 2H) ppm.
Flow rate
100
mL/min); rt
=9.65 min
Peak 2 Chiralpak® | ESI-MS 'HNMR (400 MHz,
173 S7 IG column, | m/z calc. | DMSO-ds) 6 8.13 (d, J =
5 um 441.141, | 0.8 Hz, 1H),8.10(d,J =
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0 sy M2 particle found 1.9 Hz, 1H), 7.61 - 7.55
; N | P ND size, 25 cm 442 3 (m, 1H), 7.55-7.43 (m,
PN I H x20mm | (M+1)". | 1H),7.17 (t.J = 8.0 Hz.
from 2H), 6.98 (d,J = 7.5 Hz,
Qj Daicel 1H), 6.69 (d, J = 5.0 Hz,
rel-1-(2.6- Corporaﬁio 1H), 6.63 (d, J = 6.9 Hz,
difluorobenzyl)-5-(3- n (Mobllg 1H), 5.63 (s, 2H), 5.16 (d,
fluoro-2-(((15.2R)-2- phase: 30% J=4.7Hz, 1H), 437 -
hydroxycyclobutyl)amin 1:1 MeOH: 433 (m, 1H), 4.28 - 4.24
oypyridin-d-y1)-1.5- MeCN (m, 1H), 2.10 - 1.99 (m,
dihydro-4H- (supplpmen 2H), 1.91 - 1.73 (m, 2H)
pyrazolo[4,3-c]pyridin- ted with 20 ppm.
4-one mM.
ammonia),
70% COz;
Flow rate
100
mL/min); rt
=13.22
min
'H NMR (500 MHz,
DMSO-ds) 58.17 (d. J =
0.8 Hz, 1H), 8.16 (s, 1H),
. 7.54 - 7.46 (m, 2H), 7.40
YN s (dddd, J=83,73,54,
‘S hE e 1.9 Hz, 1H), 731 -7.24
Qj‘ (m, 2H), 7.24 - 7.18 (m,
i ESI-MS | 1H),7.01(d,J = 8.4 Hz,
5-(5-chloro-2-(((R)-1- m/z calc. | 1H),6.92 (d,J =7.6 Hz,
174 ((R)-5-oxopyrrolidin-3- 2 480.148, | 1H), 6.59(d,J =1.5Hz,
yl)ethyl)amino)pyridin- found 1H), 5.64 (d,J =2.6 Hz,
4eyl)-1-(2- 4813 | 2H),4.05 (s, 1H), 3.33 -
fluorobenzyl)-1,5- (M+1)". | 3.26 (m, 1H), 3.03 (dt, J
dihydro-4H- =9.7,63 Hz, 1H), 2.58
pyrazolo[4,3-c]pyridin- (dt,J =14.9,7.7 Hz, 1H),
4-one 2.21(ddd,J = 16.9, 9.1,
7.9Hz, 1H), 2.04 (dd, J =
16.7, 8.3 Hz, 1H), 1.10
(dd,J = 9.6, 6.5 Hz, 3H)
o H NMIEP(TOO MH
o) SN OH Z,
%‘QNH DMSO-dz) 5 8.14 (s, 1H),
F A . ESI-MS | 8.12(d,J = 0.8 Hz, 1H),
Q’ m/z cale. | 749 (dd, J = 7.1, 5.6 Hz,
175 F 7 457.112, | 2H),7.24 (d,J =7.0Hz,
5~(5-chloro-2-(((1s,3s)- found | 1H), 7.20 - 7.12 (m, 2H),
3- 4580 | 6.94(d,J =75 Hz, 1H),
hydroxycyclobutyl)amin (M+1)". | 6.51 (s, 1H), 5.62 (s, 2H),

o)pyridin-4-yl)-1-(2,6-

difluorobenzyl)-1,5-

5.06 (d,J =6.0 Hz, 1H),
3.91 -3.64 (m, 2H), 2.66
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dihydro-4H- -2.59 (m, 2H), 1.73 (s,
pyrazolo[4,3-c]pyridin- 2H) ppm.
4-one
"H NMR (500 MHz,
DMSO-ds) 6 8.16 - 8.11
(m, 2H), 7.54 - 7.46 (m,
. o 2H), 7.17 (t,J = 8.0 Hz,
B %ﬁ 2H). 6.96 (d,J = 7.5 Hz,
r Nﬁj Ny oH 1H), 6.73 (t,J = 10.1 Hz,
Qg 1H), 6.69 (d,J = 1.1 Hz,
. ESI-MS | 1H), 5.63 (s, 2H), 4.74 -
rac-5-(5-chloro-2-((1.,4- m/z calc. | 4.64 (m, 1H), 4.57 (dt, J
176 dihydroxy-3- <7 489.138, | =9.3,5.5 Hz, 1H), 4.08
methylbutan-2- found | (s, 1H), 3.52 (tt,J = 10.7,
yI)amino)pyridin-d-yl)- 4903 | 5.6Hz, 1H), 345 (td, J =
1-(2,6-difluorobenzyl)- (M+1)". | 11.0,5.7 Hz, 0.5H), 3.37
1,5-dihydro-4H- (dgq,J = 104,54 Hz,
pyrazolo[4,3-c]pyridin- 0.5H), 1.94 (dt,J = 12.2,
done 6.2 Hz, 1H), 0.94 (d,J =
7.3Hz, 1H), 0.87 (dd, J =
6.9, 1.2 Hz, 2H) ppm;
exchangeable H not
observed.
Chiral Art
Amylose-
SA
column, 5 'H NMR (400 MHz,
Peak 1 um particle DMSO-ds) 5 8.13 (q, J =
o o size, 25 cm 1.0 Hz, 2H), 7.56 - 7.44
Sy x 20 mm (m, 2H), 7.17 (t, J - 8.0
F ”L'ﬁ' N from YMC Hz, 2H), 6.95 (d,J = 7.5
CZ; Europe | ESI-MS | Hz, 1H), 6.81 (t,J = 7.7
- GmbH m/z cale. Hz, 1H), 6.62 (s, 1H),
177 rel-5-(5-chloro-2- S7 (Mobile 503.154, | 5.63 (s, 2H), 4.68 (dt, J =
(((25".45)-1,4- phase: 20% | found 10.8, 5.4 Hz, 1H), 4.39
dihydroxyhexan-2- MeOH 5042 (dd, J = 8.2, 5.5 Hz, 1H),
yl)amino)pyridin-4-y1)- (supplemen | (M+1)*. | 4.04 (s, 1H), 3.56 - 3.38
1-(2,6-difluorobenzyl)- ted with 20 (m, 3H), 1.78 - 1.70 (m,
1,5-dihydro-4H- mM 1H), 1.56 - 1.39 (m, 2H),
pyrazolo[4,3-c]pyridin- ammonia), 1.31(dt,J =13.7,7.1 Hz,
4-one 80% COq; 1H), 0.86 (t,J = 7.3 Hz,
Flow rate 3H) ppm.
100
mL/min); rt
=6.31 min
a 'HNMR (500 MHz,
S SO EOIVS | DMSO-ds) 38.18 -8.16
178 . N@ MIL| s2 To6 1as | (. 1H).8.15(d.J =2.1
@J 72| Hz, 1H), 7.96 (d.J = 2.9
found

Hz, 1H), 7.49 (dd, J =

189




WO 2025/096453 PCT/US2024/053437
SFC
Cmpd | Compound Structure/ Startin, Conditions o
N(? Coglpound Name Materifl if LC/MS NMR (shifts in ppm)
applicable
rel-(RN-6-((R)-1-((5- 4973 14.4, 7.5 Hz, 1H), 7.40
chloro-4-(1-(2- (M+1)". | (dddd,J =83,73,54,
fluorobenzyl)-4-oxo- 1.9 Hz, 1H), 7.31-7.18
1.4-dihydro-5H- (m, 3H), 7.01 - 6.97 (m,
pyrazolo[4,3-c]pyridin- 1H), 6.93 (d,J = 7.4 Hz,
5-yl)pyridin-2- 1H), 6.66 (d,J = 3.6 Hz,
yl)amino)ethyl)morpholi 1H), 5.64 (d,J =2.7 Hz,
n-3-one 2H), 4.28 (s, 1H), 4.10
(dd,J = 16.4,2.0 Hz,
1H), 4.02 (d, J = 16.4 Hz,
1H), 3.76 (dq. J = 9.1,
45Hz, 1H),3.23-3.15
(m, 2H), 1.18 (dd, J =
9.5, 6.8 Hz, 3H) ppm.
0O~y OH )
\ o H NMR (400 MHz,
] NﬁQN\Q ¢ DMSO-de) 5 8.14 - 8.09
CZJ' (m, 2H), 7.55 - 7.43 (m,
] ESI-MS | 2H),7.17 (dd,J = 16.2,
5-(5-chloro-2-(((1s.,3s)- m/zcale. | 8.2Hz 3H),6.95(d,J =
179 | 1-(hydroxymethyl)-3- g7 501.138, | 7.5 Hz, 1H), 6.53 (s, 1H),
methoxycyclobutyl) found 5.62(s,2H), 491 (t,J =
amino)pyridin-4-yl)-1- 502.1 5.6 Hz, 1H), 3.77 - 3.69
(2,6-difluorobenzyl)- (M+1)". | (m, 1H), 3.64 - 3.49 (m,
1,5-dihydro-4H- 2H), 3.12 (s, 3H), 2.66 -
pyrazolo[4,3-c]pyridin- 2.57 (m, 2H), 1.97 - 1.88
4-one (m, 2H) ppm.
Chiralpak®
ID column,
Peak 1 S pm
Syn or anti .partlcle ,
size, 25 cm H NMR (500 MHz,
NN, OHOH x 20 mm DMSO-ds) 6 8.16 (s, 1H),
ﬁ Ay from 8.11(d,J = 0.8 Hz, 1H),
F Al Daicel | popgg | 7-54- 744 (m, 2H), 7.21
Cﬁ Corporatio | %> | (d.J =65 Hz, 1H), 721
F n (Mobile 487 122, -7.12 (m, 2H), 6.97 -
180 5-(5-chloro-2-((3- S7 | phase: 30% | "¢ | 6.92(m, 1H). 6,52,
hydroxy-3- McOH 4‘;“8“3 1H). 5.62 (s, 2H), 4.80 (s.
(hydroxymethyl) (supplemen < | 1H), 4.68 - 4.64 (m, 1H),
cyclobutyl)amino) ted with 20 | MV | 436-432 (m, 1H), 3.26
pyridin-4-y1)-1-(2,6- mM (s, 2H), 2.20 - 2.11 (m,
difluorobenzyl)-1,5- ammonia), 2H), 2.07 - 1.98 (m, 2H)
dihydro-4H- o 70% CO»; ppm.
pyrazolo[4,3-c]pyridin- Flow rate
4-one 100
mL/min); rt
=7.42 min
181 Peak 2 S7 Chiralpak® | ESI-MS "H NMR (500 MHz,
Anti or syn ID column, | m/z calc. | Methanol-d,) 6 8.12 (dd,
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5 pm 487.122, | J=13.1,0.6 Hz, 2H), 7.48
0% SN pHoH particle found | -7.39(m, IH),7.35(d,J
] ”ﬁ«'):" Ay size,25cm | 4882 — 7.6 Hz, 1H), 7.09 -
NS x20mm | (M+1)". | 7.00 (m, 2H), 6.95 (dd, .J
QA from =17.6,0.8 Hz, 1H), 6.56
) Daicel (d.J = 0.5 Hz, 1H), 5.64
5-(511-;322:_23-_((3- Corpora_tio (s, 2H), 3.91 - 3.81 (m,
(hydroxymethylcyclobu n (Moblls 1H), 3.52 (s, 2H), 2.71 -
tyl)amino)pyridin-d-y1)- phase: 30% 2.61 (m, 2H), 1.97'- 1.89
1-(2,6-difluorobenzyl)- MecOH (m, 2H) ppm:
1.5-dihydro-4H- (supplgmen exchangeable H not
’ g ted with 20 observed.
pyrazolo[4,3-c]pyridin-
4-one mMA
ammonia),
70% COq;
Flow rate
100
mL/min); rt
= 9.06 min
Syn 'H NMR (500 MHz,
DMSO0-ds) §8.15 (s, 1H),
Gy O 8.12 (d,J = 0.7 Hz, 1H),
ﬁg@"@“ > 7.54-744 (m, 2H), 721
PN F -7.12 (m, 2H), 7.08 (d, J
Q’ ESI-MS | = 7.3 Hz 1H), 6.95 (d,.J
F m/z cale. | =7.5Hz, 1H), 6.77 (d,J
w | “aseye | s LIS, | 241 11,562
? oun , 4. q,Js =2J. Z,
(hy‘jirr‘c’)xggethigegmhy 502.1 | 1H),3.95-3.91 (m, 1H),
et ) (41 | 391355 m. 1D, 351
1-(2,6-difluorobenzyl)- 3 3‘9V(m 1111) 3 38- 397
L.5-dihydro-4H- (m, 2H), 1.94 - 1.84 (m
pyrazolo[4,3-c]pyridin- 1H): 1.81 _'1'70 (ﬁ, 1H)’,
4-one 1,59 - 1.4 (m, 2H) ppm.
Peak 1
Syn or anti
"H NMR (500 MHz,
O n oHF DMSO-d) 5 8.20 (s, 1H),
%J@LNB <FF ESI-MS | 8.12(d,J = 0.8 Hz, 1H),
PR m/zcale. | 7.54-7.43 (m, 3H), 7.21
183 Q’ S7 525.099, | -7.12 (m, 2H), 6.95 (d, J
F found | =7.5Hz, 1H), 6.56 (s,
5~(5-chloro-2-((3- 526.1 | 1H), 6.47 (s, 1H), 5.62 (s,
hydroxy-3- (M+1)". | 2H), 4.54(q,J = 7.8 Hz,

(trifluoromethyl)cyclobu
tyl)amino)pyridin-4-yl)-
1-(2,6-difluorobenzyl)-
1,5-dihydro-4H-

1H), 2.47 - 2.38 (m, 2H),
2.28 -2.19 (m, 2H) ppm.
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pyrazolo[4,3-c]pyridin-
4-one
Pcak 2
Anti or syn
Gl OHF '"H NMR (500 MHz,
%ONQN/D - DMSO-dy) § 8.19 (s, 1H),
Pl ESI-MS | 8.12 (s, 1H), 7.54 - 7.44
Q’ m/z cale. | (m, 3H), 7.20 - 7.12 (m,
184 F <7 525.099, | 2H), 6.95 (d,J = 7.6 Hz,
5-(5-chloro-2-((3- found | 1H), 6.62 (s, 1H), 6.58 (s,
~ hydroxy-3- 526.1 | 1H),5.62(d,J =19 Hz,
(trifluoromethyl)cyclobu (M+1)". | 2H), 4.04 - 3.98 (m, 1H),
tyl)amino)pyridin-4-yl)- 2.90 - 2.80 (m, 2H), 2.20
1-(2,6-difluorobenzyl)- -2.11 (m, 2H) ppm.
1.5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Chiralcel™ "H NMR (500 MHz
0 ;"’lumm“’ DMSO-d;) 58.13 (d, J -
Peak 1 pargcle 0.8 Hz, 1H), 8.08 (d,J =
o sze, 25 em S o 1HD, 740 € T~
~ HO . Z, L 7. ,J =
ﬁﬁN«ﬂ/ X 20 mm 8.4.6.6Hz. 1H), 7.16 (.
PN R Dfr‘.’ml J = 8.0 Hz, 2H), 6.98 (d,
Cﬁ c acet | ESI-MS | J = 7.6 Hz, 1H), 6.59 (d,
F OfpOratio |, cale. | J = 5.0 Hz, 1H), 6.51 (d,
 rel-1-2.6- n (Mobile | 437183 | J=8.1 Hz, 1H), 5.63 (s,
185 | difluorobenzyl)-5-(2- §7 | phase: 10% | "o 47| 2H). 4.66 (t.J - 5.4 Hz,
(25" 48)-1.4- MeOH | yee 3 | 1H). 439 (d..J = 5.4 Hz.
dihydroxyhexan-2- (supplemen | \pjve | 1Ry 308 (s, 1H), 3.51
yl)amino)-5- ted with 20 (dt.J = 10.3, 4.8 Hz, 2H).
fluoropyridin-4-yl)-1,5- mM 3.42(dt,J = 10.6, 5.4 Hz,
dihydro-4H- ammonia), 1H), 1.74 (dt,J — 137,
pyrazolo[4,3-c]pyridin- 90% COx; 6.0 fiz 1H) 1 54 -1 3§
4-one Flow rate ('m’ ZI:D, 1.73>2.(dq, J':
L/IQO ‘ 13.9, 7.3 Hz, 1H), 0.86 (t,
mL/min); rt J = 7.4 Hz, 3H) ppm.
=553 min
. H NMR (500 MHz,
Peak 2 PR DMSO-ds) 3 8.13 (q.] -
T o A 1.2 Hz, 2H), 7.54 - 7.45
7@‘ LA A o s | ESEMS | (m, 2H), 717 (¢, J = 8.0
PN AT T columa, L | mzcale. | Hz 2H), 6.95(d,J =75
186 Cﬁ <7 ;;I;‘ep;?;s 503.154, | Hz, 1H).6.81 (t.J = 8.1
P , found | Hz, 1H), 6.62 (s, 1H),
rel-5~(5-chloro-2- X20mm 5045 | 563 (s, 2H), 4.70 (s, 1H),
(25" 4R)-1.4- from YMC |\ p 1y | 430 (s, 1H), 4.04 (s, 1H),
dihydroxyhexan-2- Europe 3.50 (s, 3H), 1.79 - 1.70
yl)amino)pyridin-4-yl)- GmbH (m IH’) 155-139 (m
1-(2,6-difluorobenzyl)- (Mobile T 1 | 4 ’

2H), 1.32 (dt, J = 14.0,
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1,5-dihydro-4H- phase: 20% 72 Hz, 1H),0.86 (t,J =
pyrazolo[4,3-c]pyridin- MeOH 7.3 Hz, 3H) ppm.
4-one (supplemen
ted with 20
mM
ammonia),
80% COg;
Flow rate
100
mL/min); rt
=9.71 min
e o= 'HNMR (500 MHz.
. N@) N DMSO-ds) § 8.15 (s, 1H),
QJ‘ 8.12 (d,J = 0.8 Hz, 1H),
. ESI-MS | 7.54 -7.44 (m, 2H), 7.23
5—(5-chloro—2—(((1s,3s)— m/z calc. (d J=67 HZ7 IH)7 7.20
187 3-hydroxy-3- <7 471.127, | -7.12 (m, 2H), 6.94 (d,J
methylcyclobutyl)amino found = 7.5 Hz, 1H), 6.54 (s,
Ypyridin-d-y1)-1 {2.6- 4721 | 1H).5.62(d.J 25 He,
difluorobenzyl)-1,5- (M+1)". | 2H), 4.96 (s, 1H), 3.80
dihydro-4H— (m, lH), 242-232 (Ill,
pyrazolo[4,3-c]pyridin- 2H), 1.96 - 1.88 (m, 2H),
4-one 1.25 (s, 3H) ppm.
"H NMR (500 MHz,
DMSO-ds) & 8.17 (s, 2H),
7.97(d,J=154,38
%f» J\»NH Hz, 1H), 7.48 (dd. J
7.5.6.2 Hz, 1H), 7.44 -
ESI-MS | 7.35 (m, 1H), 7.30-7.19
rel- (S’) 6-((5)-1-((5- m/z cale. | (m, 3H),7.05 (t,J = 7.6
88 chloro-4-(1-(2- o 496.143, | Hz, 1H), 6.93 (d,J = 7.6
fluorobenzyl)-4-oxo- found Hz, 1H), 6.63(d,J=12
1.4-dihydro-5H- 4971 | Hz 1H),5.64(d,J =32
pyrazolo[4,3-c]pyridin- M+1)". Hz, 2H), 4.15 (s, 1H),
5-yl)pyridin-2- 4.13 - 4.00 (m, 2H), 3.66
ylamino)ethyl)morpholi (dddd,J = 13.2,9.9, 6.3,
n-3-one 3.7Hz, 1H), 3.27 -3.16
(m, 2H), 1.19 (t, J = 6.8
Hz, 3H) ppm.
Peak 1 Chiralpak® "H NMR (500 MHz,
o o IB column, DMSO-ds) 68.15-8.11
i m Lﬁ 5 um ESI-MS | (m, 2H), 7.55 - 7.45 (m,
F N{ﬁf) N particle | m/zcale. | 2H), 7.21 - 7.13 (m, 2H),
189 Qg 7 size, 25 cm | 489.138, | 6.96 (d,J = 7.6 Hz, 1H),
. x 20 mm found | 6.73 (t,J = 10.0 Hz, 1H),
rel-5-(5-chloro-2-(((2R)- from 490.2 6.69(d,J =1.1 Hz, 1H),
1,4-dihydroxy-3- Daicel (M+1)". | 5.63 (s, 2H), 4.68 (dt,J =
methylbutan-2- Corporatio 16.4, 5.4 Hz, 1H), 4.57
yDamino)pyridin-4-y1)- n (Mobile (ddd,J =9.2,6.0,5.0 Hz,
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1-(2,6-difluorobenzyl)- phase: 20% 1H), 4.07 (s, 1H), 3.51 -
1,5-dihydro-4H- MeOH 3.48 (m, 2H), 3.36 (td, J
pyrazolo[4,3-c]pyridin- (supplemen =10.8, 4.8 Hz, 1H), 3.30
4-one ted with 20 -3.26 (m, 1H), 1.95 (dq,
mM J =13.0, 6.7 Hz, 1H),
ammonia), 0.87(dd,J=6.9,1.2 Hz,
80% COq; 3H) ppm.
Flow rate
100
mL/min); rt
=7.13 min
Chiralpak®
IB column,
5 pm
particle
Peak 2 & 3 size, 25 cm
oCI N OH X %O mm
| rom
. N;lﬁmﬂj\'@” Daicel
QJ Corporatio | ESI-MS
. n (Mobile | m/z calc.
190 | rac-5-(5-chloro-2-((1,4- S7 phase: 20% | 489.138,
dihydroxy-3- MeOH found
methylbutan-2- (supplemen | 4902
yl)amino)pyridin-4-y1)- ted with 20 (M+1)+
1-(2,6-difluorobenzyl)- mM
1,5-dihydro-4H- ammonia),
pyrazolo[4,3-c]pyridin- 80% CO;;
4-one Flow rate
100
mL/min); rt
=10.12
min
: ®
ICBh ggfﬁ;ﬁ "H NMR (500 MHz,
Peak 4 o DMSO-d) 5 8.15 - 8.09
. o . lﬁde (m, 2H), 7.55 - 7.45 (m,
Y)Y ¢ P 2H), 7.17 (t,J = 8.0 Hz,
e N NN Y o size, 25 cm 2H). 6.96 (d,.J = 7.5 Hz,
QJ‘ X %0 MM pgIMS | 1H), 6.74 (t,J = 9.4 Hz,
. D:i’cnzl m/z cale. | 1H), 6.69 (d,J = 1.1 Hz,
191 reZ—S—(5—9h10r0—2-(((ZS)- q7 Corporatio 489.138, | 1H), 5.63 (s, 2H), 4.69 (s,
1,4-dihydroxy-3- n (Mobile found | 1H), 4.58 (s, 1H), 4.07 (s,
methylbutan-2- shase: 20% | 4903 | 1H).3.55-3.42 (m, 2H),
yl)amino)pyridin-4-yl)- McOH M+1)". | 3.36 (dt,J = 10.8, 5.6 Hz,
1-(2,6-difluorobenzyl)- (suppl 1H), 1.94 (dt,J = 13.0,
. pplemen -
1,5-dihydro-4H- ted with 20 6.5 Hz, 1H), 0.87 (dd, J =
pyrazolo[4,3-c]pyridin- mM 6.9, 1.2 Hz, 3H) ppm;
4-one ammonia) exchangeable H not
80% COQ;’ observed.
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Flow rate
100
mL/min); rt
=12.01
min
'"H NMR (500 MHz,
Atropisomer 1 DMSO-ds) 58.17 (d, J =
0.8 Hz, 1H), 8.07 (d, J =
O on 0.7 Hz, 1H), 7.44 - 7.35
- qu/»uz\)\/ (m, 2H), 7.33 - 7.18 (m,
s 3H), 6.98 - 6.93 (m, 1H),
oy ESI-MS | 5.97 (d,J=7.2 Hz, 1H),
Fo m/z cale. | 5.69-5.59 (m, 2H), 4.64
192 rel-5-(3-chloro-2- = 499.179, | (t.J =5.7Hz, 1H), 4.50
(@25 49)-1.4- found | (d.J =53 Hz 1H), 425
dihydroxyhexan-2- 5002 | -4.15(m, 1H), 3.63 -
ylamino)-3- (M+1)". | 3.55 (m, 1H), 3.55 - 3.46
methylpyridin-4-yl)-1- (m, TH), 3.44 - 336 (m,
(2-fluorobenzyl)-1,5- 1H). 1.86 - 1.76 (m. 4H),
dihydro-4H- 1.64 - 155 (m, 1H). 1.51
pyrazolo[4,3-c]pyridin- -1.40 (m, 1H), 1.40 -
4-one 128 (m, 1H), 0.86 (t, J =
7.4 Hz, 3H) ppm.
'H NMR (500 MHz,
Atropisomer 2 DMSO-ds) §8.17 (d, J =
o e 0.8 Hz, 1H), 8.07 (d, J =
YNy ¢ 0.7Hz, 1H), 7.44 -7.36
'@ )‘QHW (m, 2H), 7.33 - 7.17 (m,
3H), 6.98 - 6.93 (m, 1H),
Qj 5/52101;/{5 5.94(d,J =7.5Hz 1H),
rel-5-(5-chloro-2- 499 179' 5.64 (s,2H), 4.68 (t,J =
193 (25" 49)-1.4- S2 found | 37 Hz. 1H). 4.44 (d.J =
dihydroxyhexan-2- 5002 53Hz, 1H), 426 -4.16
yl)amino)-3- (M+1)" (m, I1H), 3.61-3.51 (m,
methylpyridin-4-yl)-1- " | 1H), 3.54 - 339 (m, 2H),
(2-fluorobenzyl)-1,5- 1.85-1.76 (m, 4H), 1.63
dihydro-4H- -1.53 (m, 1H), 1.50 -
pyrazolo[4,3-c]pyridin- 1.39 (m, 1H), 1.39 - 1.27
4-one (m, 1H), 0.86 (t,J =7.4
Hz, 3H) ppm.
'"H NMR (500 MHz,
YVQH DMSO-ds)  8.47 (s, 1H),
% ESI-MS | 8.14 (d,J = 0.8 Hz, 1H),
QA m/z cale. | 785 (s. 1H). 7.60 (d.J
194 E 39 478.132, | 7.6Hz, 1H), 7.52 -7.44
(8)-4-(1-(2-chloro-6- found (m, 1H), 7.43 - 7.38 (m,
fluorobenzyl)-4-oxo- 4792 | 1H),7.35-7.27 (m, 1H),
1,4-dihydro-5H- (M+1)". | 7.03(d,J=7.6 Hz, 1H),

pyrazolo[4,3-c]pyridin-
5-yD)-6-((1-cyclopropyl-

6.63 (s, 1H), 5.68 (s, 2H),
4.81-478 (m, 1H), 3.73
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2- -3.51 (m, 3H), 1.06 -
hydroxyethyl)amino)nic 1.01 (m, 1H), 0.52 - 0.36
otinonitrile (m, 2H), 0.35 - 0.13 (m,
2H) ppm.
'H NMR (500 MHz,
DMSO-ds) §8.16 (d, J =
Cln 2.1 Hz, 1H), 8.08 (d,J =
%‘UNKOH 4.7Hz, 1H), 7.50 - 7.38
FlAS  F (m, 2H), 7.13 (td, J = 8.6,
{ %‘\ 1.9 Hz, 2H), 6.95 (s, 1H),
F ESEMS | 07 668 (m, 1H), 6.62
rac-5-(5-chloro-2-(((S)- mzalc. | J =22 Hz, 1H), 629
195 1-cyclopropyl-2- SBI 485143, | (7~ 70Hz, 1H). 353
hydroxyethyl)amino)pyr found -3.46 (m, 3H), 2.00 (t,J
1din-4-yl)-1-(1-(2,6- 4864 159 Hz, 3H), 0.99 (qt, J
difluorophenyl)ethyl)- (MED™ g9 43 Hy, 1H), 0.44
1.5-dihydro-4H- (dt,J =9.3,3.9 Hz, IH),
pyrazolo[4,3-c|pyridin- 0.41 - 0.29 (m, 2H), 0.22
4-one (dq,J = 9.5, 3.8 Hz, 1H)
ppm; exchangeable H not
observed.
Lux™
i-Amilose- 'H NMR (500 MHz,
1 column, DMSO-ds) §8.17 (d.J =
5 um 0.8 Hz, 1H), 8.11 (s, 1H),
Peak 1 particle 7.47(dd,J="75,14Hz,
size, 25 cm 1H), 7.44 - 7.36 (m, 1H),
QSN o X212 mm 7.32-7.17 (m, 3H), 6.92
i N’f‘j@ug from (d,J — 7.6 Hz, 1H), 6.84
@J“ 7 Phenomene | ESI-MS | (s, 1H), 6.69(d,J =2.7
x Inc. m/z calc. | Hz, 1H), 564 (d,J=1.8
196 rel-5-(5-chloro-2-(((1R)- $ (Mobile | 483.147, | Hz, 2H), 491 (td, J = 5.6,
3-hydroxy-1- phase: 35% | found | 2.5Hz, 1H),4.80(d,J =
(hydroxymethyl)cyclope MeOH 4844 | 49Hz 1H),4.09(q.J =
ntyl)amino)pyridin-4- (supplemen | (M+1)". | 5.5Hz, 1H), 3.63 -3.44
y1)-1-(2-fluorobenzyl)- ted with (m, 2H), 2.10 (dt, J =
1.5-dihydro-4H- 0.2% 13.6, 6.6 Hz, 1H), 2.06 -
pyrazolo[4,3-c]pyridin- ammonia), 1.94 (m, 1H), 1.79 (d, J =
4-one 65% CO»; 14.0 Hz, 2H), 1.72 (dt, J
Flow rate =124,6.0Hz, 1H), 1.61
50 (dt,J =12.7. 6.3 Hz, 1H)
mL/min); rt ppm.
=7.30 min
Lux™ 'H NMR (500 MHz,
Peak 2 i-Amilose- E/S“\fs DMSO-ds) 58.17 (d. J =
Cle_ry OH 1 column, | 7ZC4C| 08 Hz 1H), 8.11 (s, 1H),
0NN oH 483.147
197 A NKC( S2 5 um found | 7:47(dd.J = 7.6, 1.4 Hz,
FNA H particle 4844 | 1H).7.40(dddd,J = 9.1,
@4 size, 25 cm (M+i)* 7.3,54, 1.9 Hz, 1H), 7.32
x21.2 mm | -7.19 (m, 3H), 6.92 (d, J
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rel-5-(5-chloro-2-(((1.5)- from =7.6Hz, 1H), 6.84 (d,J
3-hydroxy-1- Phenomene =2.0Hz, 1H), 6.69 (d,J
(hydroxymethyl)cyclope x Inc. =27Hz, 1H),5.64 (d,J
ntyl)amino)pyridin-4- (Mobile = 1.9 Hz, 2H), 491 (td, J
yl)-1-(2-fluorobenzyl)- phase: 35% =35.6,2.5 Hz, 1H), 4.80
1,5-dihydro-4H- MeOH (d,J = 4.8 Hz, 1H), 4.09
pyrazolo[4,3-c]pyridin- (supplemen (q,J =5.4Hz, 1H), 3.64
4-one ted with -3.45 (m, 2H), 2.10 (dt, J
0.2% =13.6, 6.6 Hz, 1H), 2.00
ammonia), (td, /=127, 6.3 Hz, 1H),
65% CO»; 1.85 - 1.76 (m, 2H), 1.72
Flow rate (dq,J =133, 6.6 Hz,
50 1H), 1.61 (dt,J =12.7,
mL/min); rt 6.4 Hz, 1H) ppm.
= 8.70 min
'HNMR (500 MHz,
DMSO-ds) 68.14 (d, J =
o™~y M 0.8 Hz, 1H), 8.07 (d,J =
ﬁj'\ﬂ%rqg/ 1.9 Hz, 1H), 7.61 (d.J =
F Nl H 7.6 Hz, 1H), 7.50 (tt, J =
{ % 8.4,6.7Hz, 1H), 7.17 (t,
F 5/52161:35 J =8.0 Hz, 2H), 6.98 (d,
(S)-1-(2.6- W7 173 | J =75 Hz, 1H), 665 (d,
198 | difluorobenzyl)-5-(3- S7 tound | | = 3:0Hz, 1H). 6.45 (.
fluoro-2-((1-hydroxy-3- 458 5 J=8.7Hz, 1H), 5.63 (s,
methylbutan-2- Mely, | 245753 He
yl)amino)pyridin-4-yl)- ’ 1H), 3.80 (dd, J = 8.7,
1,5-dihydro-4H- 5.7Hz, 1H), 3.55-3.40
pyrazolo[4,3-c]pyridin- (m,J =52 Hz, 2H), 1.98
4-one (dq,J =13.6,6.9Hz,
1H), 0.93 (dd,J = 6.8,
1.9 Hz, 6H) ppm.
'"H NMR (400 MHz,
DMSO-dy) 68.14 (d, J =
Fn 0.8 Hz, 1H), 8.07 (d, J =
%‘ﬂNim 1.9 Hz, 1H), 7.65 - 7.58
F N A (m, 1H), 7.50 (tt,J = 8.5,
QA ESI-MS | 6.7 Hz, 1H), 7.17 (t.J =
F m/z cale. | 8.0 Hz, 2H), 6.98 (d,J =
199 rac-5-(2-((1-cyclobutyl- 7 469.173, | 7.6 Hz, 1H),6.63 (d,J =
2-hydroxyethyl)amino)- found 5.1Hz, 1H),6.44 (d,J =
5-fluoropyridin-4-yl)-1- 470.5 | 8.6 Hz, 1H), 5.63 (s, 2H),
(2,6-difluorobenzyl)- (M+1)". | 4.54(t,J =5.4Hz, 1H),
1,5-dihydro-4H- 3.94 (dt,J = 8.6, 4.1 Hz,
pyrazolo[4,3-c]pyridin- 1H), 3.38 (q,J = 4.1 Hz,
4-one 2H), 2.57 (q, J = 8.4 Hz,
1H), 1.98 - 1.90 (m, 2H),
1.89 - 1.70 (m, 4H) ppm.
200 Peak 1 g7 Lux™ ESI-MS 'HNMR (500 MHz,
Cellulose-4 | m/z calc. | DMSO-dy) 68.14 (d, J =
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A column, 5 | 487.122, | 29 Hz, 1H),8.13(d,J =
Nﬁj@;@o um particle | found | 0.8 Hz, 1H), 7.49 (ddd, J
[N size, 25 cm 488.2 =94,79,6.1 Hz, 2H),
Cﬁ x212mm | (M+1)". | 7.21-7.11 (m, 3H), 6.96
F from (d,J =76 Hz, 1H), 6.66
rel-(R)-5-(5-chloro-2- Phenomene (s, 1H), 5.63 (s, 2H), 4.99
((3- x Inc. (s, 1H), 3.91 - 3.63 (m,
(hydroxymethyl)tetrahy (Mobile 6H), 2.18 - 2.05 (m, 2H)
drofuran-3- phase: 339%, ppm.
yl)amino)pyridin-4-y1)- McOH
1 -(2,6-diﬂuorobenzyl)- (supplemen
1.5-dihydro-4H- ted with 20
pyrazolo[4,3-c]pyridin- mM
4-one ammonia),
67% COq;
Flow rate
100
mL/min); rt
= 7.40 min
Lux™
Cellulose-4
Peak 2 columg, 35
pum particle
NN ?H size, 25 cm
Nﬁmuﬁ x 2] 2 mm 'H NMR (500 MHz,
F N Phenomenc DMSO-ds) 68.14 (d, J =
QJ T ESI-MS | 2.9 Hz, 1H),8.13(d,J =
F (Mobiie m/zcalc. | 0.8 Hz, 1H), 7.54 - 7.45
201 rel-(S)-3-(5-chloro-2- g7 hase: 33% 487.122, | (m,2H), 7.21-7.11 (m,
((3- P MeOH °| found | 3H),6.96(d,J=7.6Hz,
(hydroxymethyl)tetrahy el 488.2 1H), 6.66 (s, 1H), 5.63 (s,
drofuran-3- ii‘ép&fﬁnzeg (M+1)". | 2H), 5.00 (s, 1H), 3.90 -
yl)amino)pyridin-4-yl)- M 3.63 (m, 6H), 2.19-2.04
1-(2,6-difluorobenzyl)- mAvL (m, 2H) ppm.
1 5-dihydro-4H- %I;lg‘oé’g)j
pyrazolo[4,3-c]pyridin- Flozv rat:
4-one 100
mL/min); rt
= 8.73 min
%~
I
Nﬁd‘mﬁiﬁ"”z ESI-MS
N"\F P 1
m/z calc.
202 . $2 440.116,
rac-2-((5-chloro-4-(1- found
(2-fluorobenzyl)-4-oxo- 441.3 .
M+1)".

1.4-dihydro-5H-
pyrazolo[4,3-c]pyridin-
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5-yl)pyridin-2-
yl)amino)propanamide
0CI SN o
7 ESI-MS
. m/z calc.
-3-((5- 4-(1- 454,132
203 rac-3-((5-chloro-4-(1 5 132,
(2-fluorobenzyl)-4-oxo- 5 found
1,4-dihydro-5H- 4553
pyrazolo[4,3-c]pyridin- (M+1)".
5-yl)pyridin-2-
yl)amino)butanamide
D D
NN D
‘ & OH
@J ESI-MS
rac-5-(5-chloro-2-((1- Zgg cla;Z
204 (cyclopropyl-2,2,3,3- S2 P ' d ’
ds)-2-hydroxyethyl-2,2- 4"6‘6“2
d>)amino)pyridin-4-yl)- M+i L
1-(2-fluorobenzyl)-1,5- ( )
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
il
F OH
N‘N | /N H
o ESIMS
rac-5-(5-chloro-2-((1- m/z calc.
205 2.2- 9 481.168,
dimethylcyclopropyl)-2- found
hydroxyethyl)amino)pyr 482~3+
idin-4-y1)-1-(2- M+1)".
fluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
oGy Oy "H NMR (500 MHz,
Nﬁj@ubﬁ DMSO-dy) 5 12 (dd, J
F N 2.8, 0.8 Hz, 2H), 7.54 -
QA EZI;IZ{S 7.45 (m, 2H), 7.21 - 7.13
Fo 15154 | (m.2FD.695(d,J=75
206 rel-5-(5-chloro-2- 7 oo Hz 1H), 677 (6.J = 8.8
((1(25 ,4R{-‘11-4 si64 | Hz 1H),661 (s, 1H),
cyclopropyl-1,3- v | 5.63(s,2H), 4.68 (s, 1
dihydroxybutan-2- (M+1)". (s, 2F1). 4.68 (s, 1H),

yl)amino)pyridin-4-yl)-
1-(2,6-difluorobenzyl)-

4.54 - 445 (m, 1H), 4.07
(s, 1H), 3.51 - 3.36 (m,
2H), 2.99 (d,J = 12.6 Hz,
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1,5-dihydro-4H- 1H), 1.73 (ddt, J = 13.9,
pyrazolo[4,3-c]pyridin- 94,4.1Hz 1H), 1.65 (1d,
4-one J =103, 3.2 Hz, 1H),
0.81 (p,J =5.1 Hz, 1H),
0.34 (ddt,J = 8.8, 6.2,
3.6 Hz, 2H), 0.25 (t,J =
49Hz, 1H), 0.20-0.14
(m, 1H) ppm.
F N.//ﬁ H
o
F ESI-MS
rel-S-(S;chloro-Z- m/z cale.
(25" 45)-4-
207 cyclopropyl-1,4- S7 15154,
yclopropyl-1. found
dihydroxybutan-2- 516.4
ylDamino)pyridin-4-yl)- (M+1)"
1-(2,6-difluorobenzyl)-
1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
"H NMR (400 MHz,
u Methanol-d,) & 8.26 (s,
0 NN 1H), 8.08 (s, 1H), 7.41 -
] Nﬁﬁﬁz’m 7.34 (m, 1H), 7.23 - 7.07
NN (m, 3H), 6.85 - 6.79 (m,
@J ESI-MS | 1H), 6.64 (s, 1H), 5.87 (d,
(8)-5-(5-chloro-2-((1- m/z cale. | J=15.4Hz 2H), 3.77 (s,
208 cyclopropyl-2- S12 467.152, | 1H),3.71 - 3.65 (m, 1H),
hydroxyethyl)amino)pyr found 3.49-339 (m, 1H), 2.38
idin-4-y1)-1-(2- 4682 | -2.34 (m, 3H), 1.05 (brd,
fluorobenzyl)-7-methyl- (M+1)". | J=4.6Hz, 1H), 0.56 (br
1,5-dihydro-4H- d,J=3.8Hz, 1H), 0.49
pyrazolo[4,3-c]pyridin- (brd,J =4.4Hz, 1H),
4-one 0.43 -0.29 (m, 2H) ppm;
exchangeable H not
observed.
OO 'H NMR (500 MHz,
I~ N PN NH DMSO-ds) 68.17 (d, J =
C:Zjn L “A(o:) 1.1 Hz, 1H),8.12 (d,J =
0.8 Hz, 1H), 7.54 - 7.45
F ESI-MS (m, 2H), 7.27 - 7.07 (m,
rac-5-(2-(((1,4- mzeale. | s "6 05 (d..J = 7.6 Hz,
209 oxazepan-6- S7 300.154, 1H). 6.60 (s, 1H). 5.63 (s,
yDmethyl)amino)-5- found M), 3.80 (dd, J ~ 12.3
chloropyridin-4-yl)-1- S01.0 | <0, 1H) 360 d T
(2,6-difluorobenzyl)- (M+1)". : ° o i

1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one

5.0 Hz, 2H), 3.52 (ddd, J
=123, 6.8,3.0 Hz, 1H),
3.16 (t,J = 6.3 Hz, 2H),
3.05 - 2.95 (m, 1H), 2.89
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-2.75 (m, 2H), 2.64 (p, J
=19Hz 1H),2.15(d,J
= 6.5 Hz, 1H) ppm;
exchangeable H not
observed.
H
oONsyos
F N.N | _ H
O// ESI-MS
m/z calc.
rac-5-(5-chloro-2-((2- 480.148,
210 oxoazepan-3- 82 found
yl)amino)pyridin-4-yl)- 481.3
1-(2-fluorobenzyl)-1,5- M+1)".
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Peak 1
Syn or anti
oy
{
ijr%uif” " ESI-MS
Q// m/z calc.
Il . S 480.148,
rac-5-(5-chloro-2-((4- found
methyl-2-oxopiperidin- 481 "3+
3-yl)amino)pyridin-4- (M+1)".
yl)-1-(2-fluorobenzyl)-
1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Peak 2
Anti or syn
OCI SN
l
@f)‘nﬁ?ﬁ ESI-MS
Q// m/z calc.
212 F S2 480.148,
rac-5-(5-chloro-2-((4- found
methyl-2-oxopiperidin- 481 '3+
3-yl)amino)pyridin-4- (M+1)".
yl)-1-(2-fluorobenzyl)-
1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
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'HNMR (500 MHz,
RN Methanol-dy) 6 8.20 (s,
Q ioH 1H), 8.12 (s, 1H), 7.41 -
”@«');N N 7.25 (m, 6H), 7.02 (d, J =
D 3.6 Hz, 1H), 6.86 (d,J =
Db ESI-MS | 7.5 Hz, 1H), 3.85(dd, J =
m/z cale. | 11.2,3.8 Hz, 1H), 3.69
213 (5)-5-(5-chloro-2~((1- SBI 437.159, | (ddd,J=11.1,6.7,2.1
cyclopropyl-2- found | Hz, 1H),3.33(d,J=8.7
hydroxyethyl)amino) 4383 | Hz, 1H), 1.11-1.00 (m,
pyridin-4-yl)-1- (M+1)". | 1H), 0.66 - 0.60 (m, 1H),
(phenylmethyl-d>)-1,5- 0.57 (qd,J =9.4,5.2 Hz,
dihydro-4H- 1H), 0.38 (dq, J = 9.0,
pyrazolo[4,3-c]pyridin- 5.7 Hz, 2H) ppm;
4-one exchangeable H not
observed.
Atropisomer 1
'H NMR (400 MHz,
SN Methanol-d,) 6 8.17 (d, J
Nﬁ};/'kuk/w = 0.6 Hz, 1H), 8.08 (s,
NP ESL-MS 1H), 7.49 - 7.45 (m, 1H),
QJ oy cale, | 736726 (m, 2H), 7.02
o 171123 | - 698 (m, 1H). 678 (s,
214 5-(5-chloro-2-(((S)-1- S4 f ’ d > | 1H), 5.66 (s, 2H), 4.34 -
hydroxypropan-2- 407112n2 4.25 (m, 1H), 3.64 (s,
yl)amino)-3- M+i + | 2H), 2.05-2.01 (m, 3H),
methylpyridin-d-yl)-1- (MFD™ 1 g6 (s, 3H). 127 (d.J =
(2-chlorobenzyl)-6- 6.6 Hz, 3H) ppm;
methyl-l,S-dihydro-4H - exchangeable H not
pyrazolo[4,3-c]pyridin- observed.
4-one
oSS 'H NMR (500 MHz,
T N&NHZ DMSO-ds) 68.17 (d,J =
NN ESI-MS | 0.8 Hz, 1H), 8.10 (s, 1H),
@J m/z cale. | 7.46 (d,J =75 Hz, 1H),
215 5-(2-amino-5- 2 369.079, | 7.40 (dddd,J=383,7.3,
chloropyridin-4-yl)-1- found 54,19Hz, 1H), 7.30 -
(2-fluorobenzyl)-1,5- 370.1 7.18 (m, 3H), 6.95 - 6.90
dihydro-4H- (M+1)*. | (m, 1H), 6.53 (s, 1H),
pyrazolo[4,3-c]pyridin- 645 (s,2H),5.64 (d,J =
4-one 3.2 Hz, 2H) ppm.
'HNMR (500 MHz,
ESI-MS | DMSO-dy) 68.12(d, J =
m/z calc. | 0.8 Hz, 1H), 8.10 (s, 1H),
216 g7 387.070, | 7.54 -7.44 (m, 2H), 7.21
found | -7.12 (m,2H), 6.95(d,J
3879 =7.4Hz, 1H), 6.53 (s,
5-(2-amino-5- (M+1)". | 1H), 6.45 (s, 2H), 5.62 (s,

chloropyridin-4-yl)-1-
(2,6-difluorobenzyl)-

2H) ppm.
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1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
"H NMR (500 MHz,
o% N DMSO-ds) §8.14 (s, 1H),
NT@ Ay 8.12 (d,J = 0.8 Hz, 1H),
F iAo " oow 7.53 -7.45 (m, 2H), 7.16
QA ESI-MS | (t,J = 8.0 Hz, 2H), 7.03 -
F m/z cale. | 6.97 (m, 1H), 6.95 (d,J =
517 | (®)-5-(5-chloro-2-((2- 7 455112, | 7.5 Hz, 1H), 6.66 (s, 1H),
hydroxypropyl)amino)p found 5.62 (s,2H),4.73 (dd, J
yridin-4-y1)-1-(2,6- 446.1 | =13.0,4.7Hz, 1H), 3.79
difluorobenzyl)-1,5- M+1)". | (dtd,J =6.3,3.3, 1.7 Hz,
dihydro-4H- 1H), 3.26 (ddd, J = 13.3,
razolo[4,3-c|pyridin- 7.6,5.7Hz, 1H), 3.21 -
py py
4-one 3.10 (m, 1H), 1.09 (dd, J
=6.3, 1.2 Hz, 3H) ppm.
Chiralcel®
OJ column, .
s H NMR (500 MHz,
Pcak 2 rﬁ“} DMSO-dy) 58.18 (d, J =
Sif: 2;’ :m 0.8 Hz, 1H), 8.12 (d,J =
. o 20 1.9 Hz, 1H), 7.59 (dd, J =
XYY S X . mm 7.6, 0.6 Hz, 1H), 7.40
N T NN rom (dddd, J =82.72,5.4,
N—~F Daicel
@; Corporatio ESI-MS | 2.0Hz 1H), 7.29-7.17
rel-5-(5-fluoro-2-((3- n (Mobile | 4995 | i{Hz)’ng)S 6(d7t’9J(d:} ”
218 S2 phase: 18% B deieg sl el sl
(hydroxymethyl)tetrahy McOH found 7.7 Hz, 1H), 6.66 (d,J =
dro-2H-pyran-4- 61 468.4 | 5.0 Hz, 1H), 5.65 (s, 2H),
yl)amino)pyridin-4-yl)- Es‘épp enn | (M) | 449 (¢ = 5.1 Hz, TH).
1-(2-fluorobenzyl)-1,5- ¢ mv[ 4.18 (p,J = 6.5 Hz, 1H),
dihydro-4H- N ammonia), 3.79 (dt,J = 11.5, 5.8 Hz,
pyrazolo[4,3-c]pyridin- 2% CO.- 2H), 3.54 - 3.46 (m, 4H),
4-one Tl ° o 2.01(q,J = 7.9 Hz, 1H),
01“(“)(1)'3 ¢ 1.63 (q,J = 6.0 Hz, 2H)
mL/min); rt ppm.
=4.92 min
'H NMR (400 MHz,
DMSO-ds) & 8.05 (s, 1H),
P ESI-MS | 7.51-7.33 (m, 2H), 7.12
Nl m/z cale. | (t,J=8.0 Hz, 2H), 6.88 -
485.143, | 6.78 (m, 2H). 6.57 (d,J =
-5-(5-Chloro-2-((1- >
219 g‘;)doéropyl_z_ (« Sl4 found | 0.9 Hz, 1H), 5.48 (s, 2H),
hydroxyethyl)amino)pyr 4862? 4.70 (br S, IH), 3.48 (br S,
(M+1)". | 3H), 2.36 (s, 3H), 1.03 -

idin-4-y1)-1-(2,6-
difluorobenzyl)-3-
methyl-1,5-dihydro-4H-

0.90 (m, 1H), 0.46 - 0.14
(m, 4H) ppm.
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pyrazolo[4,3-c]pyridin-
4-one
'H NMR (500 MHz,
DMSO-ds) 6 8.24 (s, 1H),
8.14 (d,J= 0.9 Hz, 1H),
7.54 (d,J=75Hz, 1H),
) E/SZI;Z{CS 7.53-745(m, 1H), 7.17
5-(5-Chloro-2-((1,1,1- 529.094, (t, /= 8.0 Hz, 2H), 7.01 -
220 | trifluoro-3-hydroxy-2- S7 found 1H6'92 g: 11—{)1316'266(;’
(hydroxymethyl)propan- 530.4 21% 5 48(S’ J2’6 0 H(S’
Ziyl)amino)pyridin—4- (M+1) 2H)) 402(((1&d P
yI)-1-(2,6- > 2V T I
difluorobenzyl)-1,5- 6.3 Hz, 1H), 3.96 (dd, J =
dlhydr0—4H- 116, 6.1 HZj IH)7 391 (Sj
pyrazolo[4,3-c|pyridin- 2H) ppm.
4-one
N Cl_~
F N«N |
ag ESL.MS
(S)-5-(5-chloro-2-((1- m/z calc.
221 | eyclopropyl-2- S15 496.123,
hydroxyethyl)amino) found
pyridin-4-yl)-1-(2,6- 497.4
difluorobenzyl)-4-oxo- (M+1)".
4.5-dihydro-1H-
pyrazolo[4,3-c]pyridine-
3-carbonitrile
oCI AN
N NQN%
aN I H N
\/j ESI-MS
rac-5-(5-chloro-2-(((2- T9/2 clallg
222 oxopiperidin-3- S1 foﬁn d ’
ylmethyl)amino)pyridin 497 3
-4-y1)-1-(2- M +1')+
chlorobenzyl)-1,5- :
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Oy ESI-MS 'H NMR (500 MHz,
A A N/\ﬁN'N— m/z calc. | DMSO-ds) & 8.20 (s, 1H),
23 NI R s1 480.098, | 8.19 (d.J = 0.8 Hz, 1H),
o found | 7.62 (s, 1H). 7.51 (dd, J
o 4811 | =78, 15Hz 1H), 7.49
M+1)". | (t,J =5.8Hz, 1H), 7.45
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5-(5-chloro-2-(((2- (d,J =7.5Hz, 1H), 7.41
methyl-2H-1,2,3-triazol- -7.30 (m, 2H), 7.08 (dd,
4- J=175,19Hz, 1H), 6.90
yl)methyl)amino)pyridin (dd,J=17.6,09Hz, 1H),
-4-y1)-1-(2- 6.66 (s, 1H), 6.02 - 5.33
chlorobenzyl)-1,5- (m, 2H), 453 (d,J =58
dihydro-4H- Hz, 2H), 4.10 (s, 3H)
pyrazolo[4,3-c]pyridin- ppm.
4-one
Z N,
Qj; GRSt
“ ESI-MS
5-(5-chloro-2-(((2.5- e cale.
224 dimethyloxazol-4- S1 foﬁn d ’
yDmethyl)amino)pyridin 495 5
-4-y1)-1-(2- ™ +1')+
chlorobenzyl)-1,5- :
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
JENGEN OYNH
//ﬁ‘lj@LN/\/N\)
F N‘N { P H
OJ ESI-MS
5-(5-chloro-2-((2-(2- Z’S/Zl ‘ﬁlg '
225 oxoimidazolidin-1- S2 foﬁn d ’
yl)ethyl)amino)pyridin- 482 7
4-y1)-1-(2- ™ +1')+
fluorobenzyl)-1,5- ’
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Diastercomer 1 Chiralpak® 'H NMR (500 MHz,
Peak 2 IB column, DMSO-ds) & 8.16 (d. J =
5 um 0.9 Hz, 1H), 8.15 (d, J =
OH particle 0.9Hz, 1H), 747 (dd, J =
0”NSN size, 25 cm | poq e | 75.32Hz, 1H), 7.44 -
NN 0 x 20 mm m/z;alc 7.35 (m, 1H), 7.31 - 7.16
NN from 483 147, (m, 3H), 6.96 - 6.88 (m,
226 & 2 Daicel | "o * | 2H), 6,59 (s, TH), 5.63 (d.
F Corporatio 484 3 J =3.2Hz, 2H), 4.49 (d,
) n (Mobile (M+i)* J =206 Hz, 1H), 3.97 -
rel-5-(5-chloro-2-(((3R)- phase: 30% | 3.83 (m, 2H), 3.79-3.75
4- MeOH (m, 1H), 3.57 - 3.51 (m,
(hydroxymethyl)tetrahy (supplemen 1H), 3.41 - 3.32 (m, 1H),
dro-2H-pyran-3- ted with 20 3.34-3.30 (m, 1H), 2.98
yl)amino)pyridin-4-yl)- mM -2.89 (m, 1H), 1.82 -
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1-(2-fluorobenzyl)-1,5- ammonia), 1.76 (m, 1H), 1.65 - 1.61
dihydro-4H- 70% COz; (m, 1H), 1.53 - 1.39 (m,
pyrazolo[4,3-c]pyridin- Flow rate 1H) ppm.
4-one 100
mL/min); rt
= 6.88 min
ey
N N
N =
F ESI-MS
5-(5-chloro-2-((6 m/z calc.
rac-=>-(J>-chloro-2-((6- 506‘163,
227 ~ ox0-5- 52 found
azaspiro|3.5|nonan-9- 5073
yl)amino)pyridin-4-yl)- (M+1)",
1-(2-fluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
oCl /ng
xn
Cﬁ ESI-MS
m/z calc.
228 5-(5-chloro-2-((1-(2- 2 467.152,
hydroxyethyl)cyclobutyl found
yamino)pyridin-4-yl)-1- 468.3
(2-fluorobenzyl)-1,5- (M+1)".
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
R=N
Cl\ ~ N~
Beshel MR (500 M
FNA DMSO-ds) 5 8.44 (s, 1H),
Q’ 8.17 (d,J = 0.8 Hz, 1H),
ESI-MS | 7.66 (d,J =4.3 Hz, 1H),
rac-5-(5-chloro-2-((2- m/z calc. | 7.48 (dd, J=76,14Hz,
229 hydroxy-1-(1-methyl- S2 494.138, | 1H), 7.44 - 735 (m, 1H),
1H-12 3-triazol-5- found 7.30-7.17 (m, 4H), 6.96
yl)ethyl)amino)pyridin- 495.3+ (dd,J=17.7,23 Hz, 1H),
4y1)-1-(2- (M+1)*. | 5.70-5.58 (m, 2H), 4.52
fluorobenzyl)-1,5- -4.36 (m, 3H), 4.05 (s,
dihydro-4H- 3H) ppm; exchangeable
pyrazolo[4,3-c]pyridin- H not observed.
4-one
3:1 mixture of ESI-MS | 'HNMR (500 MHz,
230 | cnantiomers S2 m/z calc. | DMSO-ds) 6 8.18 (dd, J
467.116, | =3.5,0.8 Hz, 1H), 8.12
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oc'm Z( found | (d,J=13Hz 1H), 7.48
] NT@' SO 4682 | (dd.J =7.5,0.8 Hz, 1H),
N © (M+1)*. | 7.44-737 (m, 1H), 7.31
@J -7.18 (m, 3H), 6.93 (d, J
=7.6Hz, 1H), 6.72 (s,
(8)-2-((5-chloro-4-(1-(2- 1H), 5.64 (d, J = 3.3 Hz,
fluorobenzyl)-4-oxo- 2H), 3.79 (q,J = 8.5 Hz,
1.4-dihydro-5H- 1H), 1.16 (dtt, J = 8.0,
pyrazolo[4,3-c]pyridin- 5.7,2.8 Hz, 1H), 0.56 -
5-yl)pyridin-2- 0.33 (m, 5H) ppm;
yl)amino)-2- exchangeable H not
cyclopropylacetic acid observed.
Cl~
i NUN N 'H NMR (500 MHz,
L8 NG DMSO-ds) & 13.82 (s,
@4 1H), 8.17 (s, 1H), 8.17 (d,
}]:;‘/Szlcﬁf J=09Hz 1H), 7.53 (s,
b31 | FQAH 24zl | o) aso.11z, | JER T PO 2
5-yDmethyl)amino)-5- found (d J— 7 6 H27 iH)7 6.72
chloropyridin-4-yl)-1- 451.1 (S’ 1H) ‘5 69 . 5 5§ (I'n
(2-fluorobenzyl)-1,5- (M+1)". 2H’ 4 5’9 '_4 55 ' 5 ’
dihydro-4H- )f N 33 (m, 2H)
pyrazolo[4 3-c|pyridin- ppm; exchangeable H not
doonc observed.
(R.R)-
Whelk-0®1
column, 5
Peak 1 pm particle
size, 25 cm
Oy Y x21.1 mm 'HNMR (500 MHz,
”ﬁ‘ g N/E\H’OH from Regis DMSO-ds) 6 8.18 (dd, J
FN | H § Technologi ESIMS | © 3.5,0.8 Hz, 1H), 8.12
@J es.nc. | 0> | (d.J=17Hz, 1H), 748
(Mobile 467 116' (dd,ﬂJ =175,14Hz 1H),
232 rel-(R)-2~((5-chloro-4- S2 phase: 32% found 7.4.; -2;.37 (rzn, 11;),27.30
(1-(2-fluorobenzyl)-4- MeOH e | =725 (m 2. 7.25-
oxo-1.4-dihydro-SH- (supplemen |\ g,y | 718 (m. 1H). 693 (d. /=
razolo[4.3-c|pyridin- ted with 20 7.5 Hz), 0.58 - 0.31 (m,
by 51 - & p}é mM 4H) ppm; exchangeable
;317)2)1131:;20;1-12_- ) ammonia), H not observed.
cyclopropylacetic acid 68% CO,;
Flow rate
100
mL/min); rt
=4.00 min
F. =
133 NN 7 m/z calc.
QA 471.188,
F found
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rac-1-(2,6- 4722
difluorobenzyl)-5-(5- M+1)*.
fluoro-2-((4-hydroxy-4-
methylpentan-2-
yl)amino)pyridin-4-y1)-
1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
'HNMR (500 MHz,
NN DMSO-ds) & 8.42 (s, 1H),
N%Nj;;ko/kw 822 (d,J = 0.8 Hz, 1H),
s 7.54 - 747 (m, 2H), 7.41
¢ Z’ -7.32 (m, 2H), 7.13 -
o }E/SZI%S 7.08 (m, 2H), 6.94 (dq, J
| =175,09Hz 1H), 5.69
265 | rac-5-(5-chloro-2-((1- |  si MA076, 1 4 T2 45z 2H), 5.17
hydroxypropan-2- fou_nd (ddd,J =109,62,4.38
yl)oxy)pyridin-4-yl)-1- 4432 1, TH), 4.88 (dtJ -
(2-chlorobenzyl)-1,5- (M+1)". 11.5, 5.7 Hz, 1H), 3.60
dihydro-4H- (dt,J =114, 5.7 Hz, 1H),
pyrazolo[4,3-c]pyridin- 3.53 (tt, J =10.9, 5.2 Hz,
4-one 1H), 1.28 (t.J = 6.5 Hz,
'H N1\3/I}11{) (%%ISMH
PN Z,
ﬁDN son DMSO-ds) 5825 (d,J =
Nl . 1.4 Hz, 1H), 8.16 (s, 1H),
7.46 - 7.35 (m, 2H), 7.29
Qj E/SZI(X(? -7.16 (m. 3H). 6.92 (dd.,
439 121' J=175,22Hz, 1H), 6.75
266 ($)-5-(5-chloro-2-(2- S2 =% (d,J=3.5Hz 1H), 5.70
(hydroxymethyl)azetidin found 1 754 (m. 2H). 4.95 (q.J
~1-yl)pyridin-4-yl)-1-(2- 4405 1705 0 Hz, 1H)., 429 -
fluorobenzyl)-1,5- (MFED™ 4 25 (m, 1H), 3.92 - 3.76
dihydro-4H- (m, 2H), 3.74 - 3.61 (m,
pyrazolo[4,3-c]pyridin- 2H), 2.32 - 2.28 (m, 1H),
4-one 2.22 -2.15 (m, 1H) ppm.
# 'H NMR (500 MHz,
DMSO0-ds) & 8.22 (s, 1H),
ESI-MS | 8.18-8.13 (m, 1H), 7.48
m/z calc. -7.43 (m, 1H), 7.42 -
. < 457132, | 7.36 (m, 1H), 7.30 - 7.16
5-(2-(bis(2- found (m, 3H), 6.91 (dd, J =
hydroxyethyl)amino)-5- 4585 7.6, 0.7 Hz, 1H), 6.85 (s,
chloropyridin-4-yl1)-1- M+1)*. | 1H), 5.71 - 5.57 (m, 2H),

(2-fluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one

4.75 - 4.68 (m, 2H), 3.62
- 3.49 (m, 8H) ppm.
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0CI N
W N "~ N\ oH
N | & HO\)D‘
:Zm ESI-MS
5-(5-chloro-2-((25.4S) e
-(5-chloro-2-((25,45)- 485.102,
268 4-hydroxy-2- S1 found
(hydroxymethyl)pyrroli 486.1
din-1-y1)pyridin-4-yl)-1- (M+1)",
(2-chlorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
'H NMR (500 MHz,
Acetonitrile-ds) 6 8.21 (s,
oc.m 1H), 8.11 (d,J = 0.8 Hz,
~ A AL Ao 1H), 7.48 (dd, J = 7.9,
”Nﬁ Db 1.4 Hz, 1H), 7.32 (s, 2H),
Q’ 719 (d,J = 7.5 Hz, 1H),
o ESI-MS | 7.08 - 7.02 (m, 1H), 6.65
m/z cale. | (dd,J =175, 0.9 Hz, 1H),
260 rac-5-(5-chloro-2-(3- 81 485.102, | 6.51(d,J = 3.0 Hz, 1H),
hydroxy-3- found | 5.61 (s, 2H), 3.57-3.50
(hydroxymethyl)pyrroli 486.1 (m, 3H), 3.49 - 3.42 (m,
din-1-yl)pyridin-4-yl)-1- (M+1)". | 1H), 3.40 - 3.36 (m, 1H),
(2-chlorobenzyl)-1.5- 3.17-3.13 (m, 1H), 3.06
dihydro-4H- -3.02 (m, 1H), 2.10 -
pyrazolo[4,3-c|pyridin- 2.01 (m, 1H), 1.93 - 1.87
4-one (m, 1H) ppm;
exchangeable H not
observed.
'H NMR (500 MHz,
NN DMSO-ds) & 8.26 (s, 1H),
~ I A~ o 8.19 (d, J= 0.8 Hz, 1H),
Nl O 7.52(dd,J=178, 1.5 Hz,
oH 1H), 7.45 (d,J=17.5Hz,
a E/SZICZI(? 1H), 7.41 - 7.30 (m, 2H),
485102, | 7:09-7.03 (m. 2H), 6.90
270 5-(5-chloro-2-((3R,5S5)- S1 U7 (dd, J=17.6,09 Hz, 1H),
3 5-dihydroxypiperidin- found 1 5" (e (q. 7= 15.9 Hz, 2H).
1-yl)pyridin-4-yl)-1-(2- 4862 14 04 (d,J = 5.0 Hz, 2H),
chlorobenzyl)-1,5- (MHD 420 (t.7= 117 Hz, 2H),
dihydro-4H- 3.50 - 3.40 (m, 2H), 2.58
pyrazolo[4,3-c]pyridin- -2.50 (m, 2H), 2.21 -
4-one 2.15 (m, 1H), 1.28 (q, J =
11.0 Hz, 1H) ppm.
S ESI-MS 'H NMR (500 MHz,
271 | " S1 m/z cale. | DMSO-d) 3 8.47 (d,J =
473.082, | 2.4Hz 1H), 8.24-8.19
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oy P found (m, 1H), 7.56 - 7.47 (m,
N//ﬁn@’c’w 4741 | 2H).7.42-731 (m, 2H),
N (M+1)". | 7.26 (d,J = 1.3 Hz, 1H),
Q’ 711(dd,J = 7.5, 1.9 Hz,
cl 1H), 6.95 (dd, J = 7.6,
1.1 Hz, 1H), 5.69 (d,J =
rac-5-(5-chloro-2- 4.7Hz, 2H), 536 -5.14
(((35.4R)-4- (m, 2H), 3.30 - 3.21 (m,
fluoropyrrolidin-3- 2H, overlapped with
yhoxy)pyridin-4-yl)-1- water), 3.03 - 2.90 (m,
(2-chlorobenzyl)-1.5- 1H), 2.87 - 2.78 (m, 1H),
dihydro-4H- 2.60 -2.40 (m, 1H,
pyrazolo[4,3-c|pyridin- overlapped with solvent)
4-one ppm.
'H NMR (500 MHz,
DMSO-d) & 8.44 (d,J =
0.3 Hz, 1H), 8.22 (d,J =
o° = 0.8 Hz, 1H), 7.55-7.48
P (m, 2H), 7.41 - 7.33 (m,
IS 2H), 7.19 (s, 1H), 7.12 -
@4 7.07 (m, 1H), 6.95 (dd, J
Ezlcﬁf =7.6,09Hz, 1H), 5.74 -
) rac-5-(5-chloro-2- Sl 485.102, 3 (613 (;;i)zgné 8‘ '(zdfi j:l 3
(morpholin-3- found 10 8 3 0 H'Z 1H) ’3 66
ylmethoxy)pyridin-4- 486.3 (dt J’: iO 9 ’2 3 H’Z 'lH)
yl)-1-(2-chlorobenzyl)- M+1)*. 3 213 33 6 C 1 ’3 23’
1,5-dihydro-4H- 43 -3.36 (m. 1H). 3.
.. (dd, J =10.8, 9.3 Hz,
pyrazolo[4,3-c]pyridin- 1H). 3.07 (d.J - 8.2 Hz
4-one 1H), 2.76 (dt, J = 22.2,
12.0 Hz, 2H) ppm;
exchangeable H not
observed.
"H NMR (500 MHz,
ey DMSO-ds) 5 8.45 (s, 1H),
@ 8.22 (d,J = 0.8 Hz, 1H),
TS hAAS: 7.58 (s, 1H), 7.54 - 7.51
(m, 1H), 7.50 (d,J = 7.6
’];‘/Szlcﬁf Hz, 1H), 7.41 - 7.33 (m,
rac-5-(5-chloro-2-((5- 483.086, 2H),7.21 (s, 1H), 7.12 -
273 " S1 7.08 (m, 1H), 6.95 (dd, J
oxopyrrolidin-3- found | 7.6.009 Hz, 1H), 5.73 -
yl)methoxy)pyridin-4- 484.1 5 64 > H ’ 43 6’ 4 %
yI)-1-(2-chlorobenzyl)- (M+1)*. 64 (m, 2H). 4.36 - 4.
1,5-dihydro-4H- (m, 2H), 3.41 (m, 1H),
pyrazolo[4,3-c]pyridin- 13H1)12(I§3 1(53 3 'igl(6m7’
4-one 9.1 Hz, 1H), 2.05 (dd, J =
16.7, 6.7 Hz, 1H) ppm
274 Peak 1 S1 Chiralcel® | ESI-MS "H NMR (500 MHz,
0J-H m/z calc. | DMSO-ds) & 8.45 (s, 1H),

210



WO 2025/096453

PCT/US2024/053437

SFC
Cmpd | Compound Structure/ Startin, Conditions o
N£ Coglpound Name Materifl if LC/MS NMR (shifts in ppm)
applicable
oc'm column, 5 | 483.086, | 8.22 (d,J = 0.8 Hz, 1H),
. ”{.'ﬁ' Ao o wm particle | found | 7.58 (s, 1H), 7.53 (dd, J
O// size, 25 cm 484.2 =738, 1.5 Hz, 1H), 7.50
x 20 mm M+1)*. | (d,J=75Hz 1H), 741
from -7.33 (m, 2H), 7.21 (s,
rel-(R)-5-(5-chloro-2- Daicel 1H), 7.12 - 7.08 (m, 1H),
((5-oxopyrrolidin-3- Corporatio 6.95(dd,J =7.6,0.9 Hz,
yl)methoxy)pyridin-4- n (Mobile 1H), 5.73 - 5.64 (m, 2H),
y1)-1-(2-chlorobenzyl)- phase: 20% 4.35-4.27 (m, 2H), 3.41
1.5-dihydro-4H- MeOH (ddd, J =9.7,7.9, 0.9 Hz,
pyrazolo[4,3-c|pyridin- (supplemen 1H), 3.11 (dd, J = 9.7,
4-one ted with 20 5.6 Hz, 1H), 2.88 (p, J =
mM 7.3Hz, 1H), 2.33 (dd, J =
ammonia), 16.7,9.0 Hz, 1H), 2.09 -
80% COx; 2.02 (m, 1H) ppm.
Flow rate 2
mL/min); rt
= 5.32 min
Chiralcel®
OJ-H 'H NMR (500 MHz,
column, 5 DMSO-ds) 6 8.45 (s, 1H),
Peak 2 pum particle 822 (d,J =0.8 Hz, 1H),
size, 25 cm 7.58 (s, 1H), 7.53 (dd, J
o® SN x 20 mm =738, 1.5 Hz, 1H), 7.50
N o o from (d,J =75Hz 1H), 7.37
N Daicel | ESI-MS | (dtd, J — 18.6, 74, 1.7
Corporatio | m/z calc. Hz, 2H), 7.21 (s, 1H),
275 S1 n (Mobile | 483.086, | 7.10(dd,J =7.5,1.9 Hz,
rel-(S)-5-(5-chloro-2- phase: 20% | found 1H), 6.95 (dd, J = 7.6,
((5-oxopyrrolidin-3- MeOH 4842 | 0.9Hz 1H),5.74 - 5.64
yl)methoxy)pyridin-4- (supplemen | (M+1)". | (m, 2H), 4.35-4.26 (m,
y1)-1-(2-chlorobenzyl)- ted with 20 2H), 3.41(dd,J =9.7,
1,5-dihydro-4H- mM 8.1Hz 1H),3.11 (dd, J =
pyrazolo[4,3-c]pyridin- ammonia), 9.8,5.6 Hz, 1H), 2.88 (p,
4-one 80% CO»; J =173 Hz, 1H), 2.33 (dd,
Flow rate 2 J=16.7,9.0 Hz, IH),
mL/min); rt 2.09 -2.01 (m, 1H) ppm.
= 6.14 min
OCI SN
I~ N "~ NN..OH
N‘N | Z Ho\)3
QJ ESI-MS
F m/z calc.
469.132,
276 | 5.(5-chloro-2-((2S4R)- | S2 found
4-hydroxy-2- 4703
(hydroxymethyl)pyrroli M+1)".

din-1-yl)pyridin-4-y1)-1-
(2-fluorobenzyl)-1,5-
dihydro-4H-
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pyrazolo[4,3-c]pyridin-
4-one
o° o 'H NMR (500 MHz,
AN g DMSO-ds) 8.48 (d, J =
N AL m" 2.4 Hz, 1H), 8.18 (dd, J =
{ 2’ 4.0, 0.8 Hz, 1H), 7.85 (d,
F E/SZI;Z[E J=5.1Hz, 1H), 7.51 (dd,
479 127' J=175,47Hz, 1H), 7.43
277 | (R)-5-(5-chloro-2-(1-(1- S2 eond | =736 (m, 1), 7.31 -
methyl-1H-1,2,3-triazol- oun 7.18 (m, 4H). 6.97 (dd, J
5-yl)ethoxy)pyridin-4- (liﬁ)ﬁ* =17.6,4.0 Hz, 1H), 6.39
yl)—l-(Z—ﬂuorobenzyl)- " | (p,J =64Hz, 1H),5.70
1,5-d1hydro-4H— . -5.58 (m, 2H), 4.08 (d, J
pyrazolo[4,3-c]pyridin- =3.7Hz 3H), 1.72 (dd,J
4-one = 6.6, 4.3 Hz, 3H) ppm.
Cle~
i I;NL /\{‘\OH
fF ”@@" NK,/°
F ESI-MS
5-(5-chloro-2-(2 my/z calc.
rac-5-(5-chloro-2-(2- 501.138,
278 (hydroxymethyl)-1,4- 87 found
oxazepan-4-yl)pyridin- 502.0
. 4-y1)-1-(2,6- (M+1)".
difluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Cl OH
) °N 4 |”N Lo 'H NMR (500 MHz,
an | H DMSO0-ds) & 8.03 (s, 1H),
7.86 (s, 1H), 7.54 - 7.48
5/52101:{5 (m, 1H), 7.42 - 7.32 (m,
| 2H), 7.14 - 7.08 (m, 1H),
279 | 3:(5-chloro-2-((1.3- S3 4?“02’ 6.62 (s. 1H), 6.52 (d, J —
dihydroxypropan-2- ound | 7 0 1, 1H), 5.45 (s, 2H),
yl)amino)pyridin-4-yl)- 462% 4.63 (t,J = 5.5 Hz, 2H)
1-(2-chlorobenzyl)- MH+D™ | 394375 (m 3H)7 355
1.5.6.7-tetrahydro-4H- -3.43 (m, 4H), 3.14 (¢, J
pyrazolo[4,3-c]pyridin- = 6.7 Hz, 2H) ppm |
4-one ' ) ‘
Syn
o& 5, ESI-MS
Z H ,
an w m/z calce.
N“NF o 492.148
r 148,
280 @ $2 found
4933
rac-5-(5-chloro-2- (M+1)".

((4aR,7aR)-2-
oxooctahydro-6H-
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pyrrolo[3,4-b]pyridin-6-
yDpyridin-4-y1)-1-(2-
fluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
. "H NMR (500 MHz,
o7 on DMSO-ds) 5 8.41 (s, 1H),
Nﬁ]@"@rq 8.19 (d,J = 0.8 Hz, 1H),
Qj‘ N 7.51(d,J = 7.5 Hz, 1H),
- 7.41(dddd,J =8.2,72,
5.5,2.0 Hz, 1H), 7.35 (s,
5-(5-chloro-2-(3- 2/52161;145 1H), 7.29 - 7.16 (m. 3H).
(hydroxymethyl)—6,7— 506.138. 6.96 (dt, J = 7.?, 0.7 Hz,
281 dihydro- S2 found 1H), 5.70 (d, J = 15.5 Hz,
[1,2,3]triazolo[1,5- 507.0 1H), 5.63 (d,J = 155 Hz,
a]pyrqz1n-5(4H)— (M+1Y'. 1H), 5.14 (t, J: 5.7 Hz,
yl)pyridin-4-yl)-1-(2- 1H), 4.95 (d,J = 168 Hz,
fluorobenzyl)-1,5- 1H), 4.87 (d,J = 16.8 Hz,
dihydro-4H- 1H), 4.57 (d,J = 5.5 Hz,
pyrazolo[4,3-c]pyridin- 2H), 4.47 - 4.42 (m, 2H),
4-one 4.14 (t, J = 5.5 Hz, 2H)
ppm.
'H NMR (500 MHz,
DMSO-ds) 57.94 (d, J =
o Fny M 2.7 Hz, 1H), 7.86 (s, 1H),
, NQN;\/ 7.41(dddd, J = 8.2, 7.3,
F "-Nﬁ H 5.4,2.0Hz, 1H), 7.35 -
7.15 (m, 3H), 6.56 (d,J =
Cﬁ 5/82102/5 5.2 Hz, 1H), 543 (s, 2H),
427 182' 397 (t,J = 6.6 Hz, 2H),
282 | (8)-5-(5-fluoro-2-((1- S5 %% 373 (d.J = 8.1 Hz, 1H),
hydroxybutan-2- found | " ¢ @d. 7= 10,6, 4.8
yl)amino)pyridin-4-yl)- 428~3+ Hz, 1H). 3.35 (dd, J —
l-(2-ﬂuor0benzyl)- (M+l) . 106, 59 HZ, ZI_D, 316
1,5,6,7-tetrahydr0-.4H- (d, J=132 HZ, 3H), 1.74
pyrazolo[4,3-c]pyridin- - 1.59 (m, 1H), 1.41 (dg,
4-one J=13.6,7.5 Hz, 1H),
0.89 (t, /= 7.4 Hz, 3H)
ppm.
oO A 1 'H NMR (500 MHz,
ﬁj@” oH DMSO-ds) §7.97 (s, 1H),
M " ESI-MS | 7.83 (s, 1H), 7.45 - 7.36
Q’ m/z cale. | (m, 1H), 7.31 - 7.18 (m,
283 F S5 455.152, | 3H),6.65(d,J =8.0Hz,
found | 1H), 6.55 (s, 1H), 5.42 (s,
(8)-5-(5-chloro-2-((1- 456.1 | 2H), 4.65(t,J=54Hz,
cyclopropyl-2- (M+1)". | 1H), 3.96 - 3.79 (m, 2H),

hydroxyethyl)amino)pyr
idin-4-y1)-1-(2-

3.57-3.41 (m, 3H), 3.19
-3.13 (m, 2H), 1.03 -
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fluorobenzyl)-1,5,6,7- 0.93 (m, 1H), 0.46 - 0.25
tetrahydro-4H- (m, 3H), 0.23 - 0.10 (m,
pyrazolo[4,3-c]pyridin- IH) ppm.
4-one
OCIU\ OH
N‘//\/Id“ \ 'HNMR (500 MHz,
Qj Ho DMSO-ds) & 8.15 (s, 1H),
7.84 (s, 1H), 7.45-7.36
F }E/SZICﬁS (m, 1H), 7.30 - 7.18 (m,
5-2-(Q2R.58)-2.5- . 485.163. 3H), 6.72 (s, 1H), 5.43 (s,
284 | .. ) S5 2H), 4.82 - 4.75 (m, 2H),
bis(hydroxymethyl)pyrr found
L 4.02 - 3.79 (m, 4H), 3.58
olidin-1-yl)-5- 486.0
o . -3.50 (m, 2H), 3.42 -
chloropyridin-4-y1)-1- (M+1)".
(2-fluorobenzy1)- 3.34 (m, 2H), 3.20 - 3.15
1,5.6,7-tetrahydro-4H- (m, QH)A:&% - 1.86 (m,
pyrazolo[4,3-c]pyridin- ) ppm.
4-one
Atropisomer 1 '"H NMR (500 MHz,
o DMSO-ds) §7.93 (d,J =
Sy Z/OH 0.7 Hz, 1H), 7.83 (s, 1H),
@é‘ N 7.45-7.36 (m, 1H), 7.33
N =
& ESI-MS | - Z,ZI (m, 3H),5.78 (d, J
] oy oal | = 81Hz 1H). 542,
1o 165, | 2H). 459 (6. =57 Hz,
285 (S)—S—(S—chloro—Z—((l— S5 found ’ IH), 3.84-3.67 (Il'l, ZH),
3.68 - 3.59 (m, 1H), 3.56
cyclopropyl-2- 469.9 J = 5.6 Hz, 2H), 3.20
hydroxyethyl)amino)-3- (M+1)". (t, Ay ) 3.
methylpyrldln—4—vl)—1— (t, J=638 HZ, ZH), 1.96
° (s, 3H), 1.10 - 0.99 (m,
(2-fluorobenzyl)-
1,5.6,7-tetrahydro-4H- IH), 0.43 (s, 1H), 0.39 -
pyrazolo[4,3-c]pyridin- 0.32 (m, 2H), 0.27 - 0.18
J-one (m, 1H) ppm.
Atropisomer 2 'HNMR (500 MHz,
DMSO-ds) 8793 (d,J =
oSN I/ 0.7 Hz, 1H), 7.83 (s, 1H),
ﬁ@,, oH 7.45 -7.36 (m, 1H), 7.33
Mo H ~7.18 (m, 3H), 5.76 (d, J
QJ ESI-MS | =8.1Hz, 1H), 5.42 (s,
F m/z calc. | 2H), 4.64 (t,J =5.7 Hz,
586 S 469.168, | 1H), 3.86 - 3.69 (m, 2H),
(5)-5-(5-chloro-2-((1- found 3.68 -3.59 (m, 1H), 3.57
cyclopropyl-?- 470.0 (t,J =5.6 Hz, 2H), 3.20
hydroxyethyl)amino)-3- M+1)". | (t,J=6.8Hz, 2H), 1.96

methylpyridin-4-yl)-1-
(2-fluorobenzyl)-
1,5,6,7-tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one

(d,J=0.6Hz, 3H), 1.10
- 1.00 (m, 1H), 0.47 -
0.38 (m, 1H), 0.36 - 0.28
(m, 2H), 0.26 - 0.18 (m,
1H) ppm.
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a - 'H NMR (500 MHz,
o m I/OH Methanol-d,) & 8.00 (s,
. mij‘ N 1H), 7.84 (s, 1H), 7.46 (it,
Qj‘ J =84, 65Hz 1H), 7.15
-6.92 (m, 2H), 6.61 (s,
i ’];‘Zlcﬁf 1H), 5.46 (d,J = 0.9 Hz,
(Sv)_s_(s_chloro_z_((l_ 4731437 2H), 3.99 (t, J=67 HZ,
287 1 12 S8 2H), 3.79 - 3.64 (m, 2H),
cyeopropy e found | 5T 0337 (m. 1H). 3.30
hydroxycthyDamino)pyr aja3 | AT A
idin-4-y1)-1-(2,6- (M+1)". ’t S 8 5 5’0 H > 1i—D
difluorobenzyl)-1,5,6,7- (qﬁ’ - 0.4, 0.V 1z, 1),
tetrahydro-4//- 0.-90-2%Ltfn (HZIi{Z)H)’n.i:“
pyrazolo[4,3-c]pyridin- ex;:hange’able I-FIJI;O';
4-
one observed.
o "H NMR (500 MHz,
PICH Z:/OH DMSO0-ds) 5 8.01 (s, 1H),
. Nw i 7.80 (s, 1H), 7.50 (tt, J =
Czj 8.4, 6.6 Hz, 1H), 7.30 -
7.11 (m, 2H), 6.71 (s,
g ’]:;‘/SZICZ{S 1H), 629 (s, 1H), 5.40 s,
rac-5-(5-chloro-2-((2- 487.159, 2H),5.12(t,J :_ 3.8 H,
288 1 1 S8 1H), 4.09 (q,J = 5.3 Hz,
cyclopropyl-1- found 1511 389 (5. 2H), 3.70
hydroxypropan-2- 4883 1 4d = 107,57 Hz
yl)anllnq)pyndln—4-y1)- (M+1)". 1H) 3 59 ( da 7107
1-(2,6-difluorobenzyl)- 538 H : H 1’40 ddci J
1,5,6,7-tetrahydro-4H- R 1)’6 ; H( 0
pyrazolo[4,3-c]pyridin- 0 99'(5’ 3.H’) O SOZ’ 0 12’
4_ . - - . - .
one (m, 4H) ppm.
n M_oH 'H NMR (400 MHz,
DMSO-ds) 5 8.34 (s, 1H),
( ’2/ 7.82 (s, 1H), 7.55-7.43
. ;5/82“:115 (m, 1H), 7.22 - 7.11 (m,
452"177' 3H), 6.61 - 6.57 (m, 1H),
289 4-(1-(2,6- S8 g | 540 (s, 2H), 4.93 (1) =
difluorobenzyl)-4-oxo- 451 1 5.7Hz, 1H),3.98 (t,J =
1,4,6,7-tetrahydr0-.5H- (M-1. 6.6 Hz, 2H), 3.55 (d, Jj
pyrazolo[4,3-c]pyridin- 5.7Hz, 2H),3.22 (t,J =
5-y1)-6-((1-hydroxy-2- 6.5 Hz, 2H), 1.32 (s, 6H)
methylpropan-2- ppm.
yl)amino)nicotinonitrile
"H NMR (500 MHz
cl OH _ s
0 5/52101:5 DMSO-ds)  8.00 (s, 1H),
. Nﬁ N 475 150, | 779 (s, 1H), 7.50 (tt. J =
290 N S8 foﬁnd *| 8.5,6.7Hz, 1H), 7.25 -
] 1763 7.10 (m, 2H), 6.65 (s,
My, | . 626 6. 1H). 540,

2H), 4.99 (t,J = 5.7 Hz,
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rac-5-(5-chloro-2-((1- 1H), 4.09 (q,J = 5.3 Hz,
hydroxy-2-methylbutan- 1H), 3.88 (s, 2H), 3.67 -
2-yl)amino)pyridin-4- 3.46 (m, 2H), 3.27-3.12
yl)-1-(2,6- (m, 3H), 1.90 (dq, J =
difluorobenzyl)-1,5.6,7- 14.7, 7.4 Hz, 2H), 1.75 -
tetrahydro-4H- 1.52 (m, 1H), 0.79 (t, J =
pyrazolo[4,3-c]pyridin- 7.4 Hz, 3H) ppm.
4-one
Syn
OH
o "N N o
G N
F N«;ﬁ
Q” ESI-MS
F m/z calc.
291 rae-1-(2.6- S8 RTIE
difluorobenzyl)-5-(5- 489 5
fluoro-2-(((3R,45)-3- (M+1)".
(hydroxymethyl)tetrahy
dro-2H-pyran-4-
yl)amino)pyridin-4-yl)-
1,5,6,7-tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Sy oM 'HNMR (500 MHz,
%NmN{VOH DMSO-ds)  8.33 (s, 1H).
F N A 7.83 (s, IH), 7.54 - 7.44
(m, IH), 7.21-7.12 (m,
Qj E/SZIclﬁf 2H), 6.97 (s, 1H), 6.67 (d,
468 172' J=0.5Hz, 1H), 5.40 (s,
292 4-(1-(2,6- S8 foﬁnd > | 2H),4.85(t,J=5.7Hz,
difluorobenzyl)-4-oxo- 469 4 2H), 3.98 (t,J = 6.5 Hz,
1,4,6,7-tetrahydro-5H- ™ +1‘)+ 2H), 3.64 (dd,J = 10.7,
pyrazolo[4,3-c]pyridin- " | 5.7Hz, 2H),3.58 (dd, J =
5-y1)-6-((1,3-dihydroxy- 10.7, 5.8 Hz, 2H), 3.22 (t,
2-methylpropan-2- J=6.6 Hz, 2H), 1.27 (s,
yl)amino)nicotinonitrile 3H) ppm.
Cl Z OH
/,t{j,mw"%/
F N\N | H
QJ ESI-MS
- m/z calc.
475.159,
293 | ()-5-(5-chloro-2-((1- 58 found
hydroxy-3-methylbutan- 4741
2-yl)amino)pyridin-4- (M-1).

yl)-1-(2,6-
difluorobenzyl)-1,5.6,7-

tetrahydro-4H-
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pyrazolo[4,3-c]pyridin-
4-one
o Fuoy OF
|
% Y
o’ Esivs
F m/z calc.
294 1-(2,6-difluorobenzyl)- S8 427‘ 17(13’
5-(5-fluoro-2-((1- 4051;113
(hydroxymethyl)cyclobu M +1")+
tyl)amino)pyridin-4-yl)- '
1,5,6,7-tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
O NN Z/ 'H NMR (500 MHz,
) N];\/H o DMSO-dy) 5 7.97 (s, 1H),
N \ H 7.87 (s, 1H), 738 (q, J =
6.9 Hz, 2H), 7.22 (dd, J =
12.0, 7.8 Hz, 2H), 6.65
:b ;E/SZICZIS (d,J =79Hz 1H), 6.54
160 165, | (5 1H). 594 (., =69
295 | rac-5-(5-chloro-2-(((S)- S17 found | FZ 1HD, 4.66 (s, 1H),
1-cyclopropyl-2- 4071313 3.97 - 3.63 (m, 2H), 3.60
hydroxyethyl)amino)pyr M+i + | -3.42 (m, 3H), 3.26 (dt,J
idin-d-y1)-1-(1-(2- MHD™ 1 7168 63 Hz, 1H), 2.90
fluorophenyl)ethyl)- (dt,J = 15.7, 7.3 Hz, 1H),
1,5,6,7-tetrahydro-4H- 1.85 (d,J = 6.9 Hz, 3H),
pyrazolo[4,3-c]pyridin- 1.06 - 0.84 (m, 1H), 0.51
4-one -0.10 (m, 4H) ppm.
Cl Z
N H
N
CZF// ESI-MS
m/z calc.
rac-5-(5-chloro-2-((2- 501.174,
296 cyclobutyl-1- S8 found
hydroxypropan-2- 502.2
yl)amino)pyridin-4-yl)- (M+1)".
1-(2,6-difluorobenzyl)-
1,5,6,7-tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Ny PH ESI-MS
A it /z calc.
oo o
N . s
297 CZJ S8 found
. 490.2
(M+1)".

217




WO 2025/096453

PCT/US2024/053437

SFC
Cmpd | Compound Structure/ Startin, Conditions o
N(? Coglpound Name Materifl if LCMS NMR (shifts in ppm)
applicable
rac-5-(5-chloro-2-((3-
(hydroxymethyl)tetrahy
drofuran-3-
yl)amino)pyridin-4-yl)-
1-(2,6-difluorobenzyl)-
1,5,6,7-tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Chiralpak®
IB column,
Peak 1 3 pm
o particle
F . size, 25 cm
[¢] Z N
U Sf/OH x 20 mm
F Ni‘ﬁ H from
Q’ Daicel 1 gy Mg
F Corporapo m/z calc.
n (Mobile 487 183
298 rel-1-(2,6- S8 phase: 35% | Tp -
difluorobenzyl)-5-(5- 'PrOH 488 3
fluoro-2-(((15)-2- (supplemen ™ +1')+
hydroxy-1- ted with 20 :
(tetrahydrofuran-3- mM
yl)ethyl)amino)pyridin- ammonia),
4-y1)-1,5,6,7-tetrahydro- 65% COq;
4H-pyrazolo[4,3- Flow rate
c]pyridin-4-one 100
mL/min); rt
= 7.34 min
Chiralpak®
Peak 3 IB column,
5 pm
Q particle
oF 72N i size, 25 cm
”ﬁ SO x 20 mm
F N H
N from
Q// Daicel ESI-MS
F Corporatio | m/z calc.
n (Mobile | 487.183,
299 . rel-1-(2.6- S8 phase: 35% | found
difluorobenzyl)-5-(5- PrOH 488 3
fluoro-2-(((LS)-2- (supplemen | (M+1)",
hydroxy-1- ted with 20
(tetrahydrofuran-3- nM
yl)ethyl)amino)pyridin- ammonia),
4-y1)-1,5,6,7-tetrahydro- 65% COx:
4H-pyrazolo[4,3- Flow rate’
c]pyridin-4-one 100
mL/min); rt
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=13.07
min
Chiralpak®
Peak 1 1B gdﬁfm’ 'H NMR (500 MHz,
K DMSO-ds) § 8.02 (s, 1H),
o _particle 779 (s, 1H), 7.50 (tt, J =
OC'U\ S)V S‘}feiozfn on 8.4, 6.7 Hz, 1H), 7.22 -
i ”@ S Ao o 7.13 (m, 2H), 6.75 (d.J =
N Doy 8.8 Hz, 1H), 6.59 (s, 1H),
Q’ Comonatio | ESMS | 5:40 (s, 2H). 471 (s. 1K),
503.154, | 3.80 (t,J =8.0Hz, X
300 rel-5-(S-chloro 24((1 3% | phase 35 | Cpound | 370 T 82 43Ty
-hydroxy-1- _
i || | S | IS
yl)ethyl)amino)pyridin- ted witl 3H), 3.22 (s, 1H), 2.46 (p,
. 4'{)1)'1'%?'5 o mgoMma) J = 8.1 Hz, 2H), 1.98 -
ifluorobenzyl)-1,5,6,7- ,
tetrahydryo—4H— 67% CO;; i?g (2m8 121?121 '16}51)(dq’ J
.. £, 0. s ppm;
pyrazolol.3-<pyridin- Flow rate exchangeable H not
-one
mL/min): rt observed.
=4.84 min
Chiralpak®
IB column,
Peak 3 5 um
o particle '"H NMR (500 MHz,
a . size, 25 cm DMSO-ds) 6 8.02 (s, 1H),
i ﬂiw x 20 mm 7.79 (s. 1H), 7.50 (it, J =
: N@i;” N from 8.5.6.7Hz, 1H),7.22 -
QA Daicel | pop g | 713 (m. 2H), 671 (d,J =
- Corporatio m/z cale 8.9 Hz, 1H), 6.59 (s, 1H),
n (Mobile | 502 955" | 5.40 (s, 2H), 470 (s, IH),
301 | rel-5-(5-chloro-2-(((LS)- S8 phase: 33% foﬁnd | 3.95 (s, 1H), 3.89 (s, 1H),
2-hydroxy-1- MeOH soa3 | 381-370(m, 3H).362
(tetrahydrofuran-3- (supplemen (M+i)+ (td,J = 8.2, 7.0 Hz, 1H),
yl)ethyl)amino)pyridin- ted with 20 " | 3.53-3.40(m, 2H), 3.22
4-y1)-1-(2,6- mM (s, 1H),2.48(d,J =82
difluorobenzyl)-1,5,6,7- ammonia), Hz, 1H), 2.01 - 1.92 (m,
tetrahydro-4H- 67% CO»; 2H). 1.63 (dq,J = 12.2,
pyrazolo[4,3-c]pyridin- Flow rate 8.3 Hz, 2H) ppm.
4-one 100
mL/min); rt
= 9.06 min
N E?I-N{S
~ m/z calc.
i "L'ﬁ e 478204
302 Q// S10 found
4793
(M+1)".
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(R)-5-(5-fluoro-2-((1-(1-
methyl-1H-1,2,3-triazol-
5-
yl)ethyl)amino)pyridin-
4-y1)-1-(2-fluoro-6-
methylbenzyl)-1,5,6,7-
tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Anti
[o] F Z "N
|
AR,
ESI-MS
F m/z calc.
439.182,
303 rac-5-(5-fluoro-2- S10 found
(((18.25)-2- 4403
hydroxycyclobutyl)amin (M+1)".
o)pyridin-4-yl)-1-(2-
fluoro-6-methylbenzyl)-
1,5,6,7-tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
oclm
| =
. ESI-MS
m/z calc.
304 5—(5—chloro—2j(4—(2—. g7 514.170,
methoxyethyl)piperazin- found
1-yl)pyridin-4-y1)-1- 515.0
(2,6-difluorobenzyl)- (M+1)".
1.5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
0PN N
- N NI;\’O\ o
NN HJK
jF ESI-MS
m/z calc.
305 N—(l-(S-ChlorO-4-(1- S7 512154’
(2,6-difluorobenzyl)-4- found
oxo-1.4-dihydro-5H- 513.3+
pyrazolo[4,3-c]pyridin- (M+1)".

5-yDpyridin-2-
yl)piperidin-4-
yDacetamide

220



WO 2025/096453 PCT/US2024/053437
SFC
Cmpd | Compound Structure/ Starting | Conditions o
No. Compound Name Material if LC/MS NMR (shifts in ppm)
applicable
o on - 'HNMR (400 MHz,
QYN (/ Methanol-dy) 6 8.30 (s,
. N@Ejv "o 1H), 8.17 (s, 1H), 7.38 -
NNF 7.32 (m, 2H), 7.26 - 7.22
@” ESI-MS | (m, 1H), 7.17 - 7.10 (m,
m/z cale. | 2H), 6.96 (d,J = 4.6 Hz,
306 (S)-5-(5-chloro-2-((1- S 442121, | 1H), 6.88-6.86 (m, 1H),
hydroxybutan-2- found | 5.62 (s, 2H), 5.16 (sixt, J
yl)oxy)pyridin-4-yl)-1- 441.1 =5.6Hz, 1H), 3.78 -
(2-fluorobenzyl)-1,5- (M-1). (3.651—(11)1130 29}?’( t1d‘7§-1$94
dihydro-4H- m, > U. ,J =14,
pyrazolo[4,3-c]pyridin- 2. ile, 31131) pHpm; .
4-one exchangeable H no
observed.
oCI N
| Z
7 N N
F ESI-MS
m/z calc.
307 rac-5-(5-chloro-2- 7 496.159,
(hexahydropyrrolo[1,2- found
alpyrazin-2(1H)- 497.0
yDpyridin-4-yl)-1-(2.6- (M+1)".
difluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
OCI N
A
g Esivis
m/z calce.
308 rac-5-(2-(3-amino-3- S7 484.159,
methylpiperidin-1-y1)-3- found
chloropyridin-4-yl)-1- 485 '0+
(2.6-difluorobenzyl)- (M+1)".
1,5-dihydro-4H-
pyrazolo[4,3-c|pyridin-
4-one
Cle~
li)]@” N
N TN NK/N
N v ESI-MS
Q/’ o m/z calc.
w | o s
5-(5-chloro-2-(4- 5132
propionylpiperazin-1- (M+1)",

y)pyridin-4-y1)-1-(2,6-
difluorobenzyl)-1,5-
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dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Atropisomer 1
cl 'H NMR (500 MHz,
19) N OH
| DMSO-ds) 68.27 (d,J =
N‘; | /N N 0.7Hz, 1H), 8.18 (d,J =
0.8 Hz, 1H), 7.45 -7.36
& on }E/SH\TS (m, 2H), 7.33 - 7.18 (m,
F 49§ "1"‘6§ 3H), 7.00 (d, J = 7.6 Hz,
310 5-O((R.55)2.5- S2 coud” | 1H), 5.65 (s, 2H), 4.69 -
: 4.65 (m, 2H), 420 - 4.11
bis(hydroxymethyl)pyrr 496.1
o . (m, 1H), 4.06 - 3.98 (m,
olidin-1-yl)-5-chloro-3- M-1).
- 1H), 3.59 - 3.48 (m, 2H),
methylpyridin-4-yl)-1-
3.28 (m, 2H), 2.02 (s,
(2-fluorobenzyl)-1,5- 3. 192 - 1.73 AT
dihydro-4H- ). 1.92 - 1.73 (m, 4H)
pyrazolo[4,3-c]pyridin- ppm.
4-one
Atropisomer 2
"H NMR (500 MHz,
o SN OH DMSO-dy) 6827 (d,J =
I~ NN 0.7Hz, 1H), 8.18 (d,J =
Nl
NNF 0.8 Hz, 1H), 7.45 -7.36
QJ OH ESI-MS | (m, 2H), 7.33 - 7.18 (m,
F m/z cale. | 3H), 7.00 (d,J =7.5Hz,
311 S 497.163, | 1H), 5.65 (s, 2H), 4.70 -
5-(2-((2R,55)-2.5- found | 4.64 (m, 2H), 4.20 -4.11
bis(hydroxymethyl)pyrr 496.2 (m, 1H), 4.06 - 3.98 (m,
olidin-1-yl)-5-chloro-3- (M-1). | 1H), 3.58 - 3.48 (m, 2H),
methylpyridin-4-yl)-1- 3.30-3.16 (m, 2H), 2.02
(2-fluorobenzyl)-1,5- (s, 3H), 1.92 - 1.85 (m,
dihydro-4H- 3H), 1.87 - 1.77 (m, 1H)
pyrazolo[4,3-c]pyridin- ppm.
4-one
RN
|
s N PN
AL
@J o ESI-MS
F m/z calc.
497.143,
312 5—(5—chloro—2-(7—oxa—l- 87 found
azaspiro[3.5|nonan-1- 498 0
yDpyridin-4-yl)-1-(2,6- (M+1)".

difluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c|pyridin-
4-one
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Cl~
'S@ ){
Qj) “ o
F ESI-MS
m/z calc.
. 5-(2-((2R.45)-2 4~ 487.122,
313 bis(hydroxymethyl)azeti S7 found
din-1-yl)-5- 488.0
chloropyridin-4-yl)-1- (M+1)".
(2,6-difluorobenzyl)-
1,5-dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
0O~y OF
S
N
ve
m/z calce.
114 5-(5-chloro-2-((1- 310 469.168,
(hydroxymethyl)cyclobu found
tyl)amino)pyridin-4-yl)- 470.3
1-(2-fluoro-6- M+D)".
methylbenzyl)-1,5,6,7-
tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
OC\ AN OH
. N{lﬁjg\uﬂi/\o'*
N
: ESI-MS
rac-5-(5-chloro-2-((1,4- Z?7/§ cla6l§
315 dihydroxybutan-2- S10 found
yl)amino)pyridin-4-yl)- 4743
1-(2-fluoro-6- (M+1y"
methylbenzyl)-1,5,6,7- )
tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
- ";'ﬁ“ h e ESI-MS
QJ m/z calc.
316 S10 4;(3)1'1116(13’
(R)'S'(5'CthI'O'2'((1,4' 474 3
dihydroxybutan-2- M +i)+.

yl)amino)pyridin-4-yl)-
1-(2-fluoro-6-
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methylbenzyl)-1,5,6,7-
tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
Peak 1 .
Syn or anti H NMR (500 MHz,
Acetonitrile-ds) 6 8.22 (s,
KENGENY oH 1H), 8.03 (d, J = 0.9 Hz,
ﬁ,ﬁk"ﬂ 1H), 7.48 - 738 (m, 1H),
F A ! ESI-MS | 7.21(d,J = 7.6 Hz, 1H),
Q’ m/z cale. | 7.09 - 7.00 (m, 2H), 6.79
317 F 7 471127, | -6.74 (m, 1H), 6.67 (s,
found | 1H).5.54(d,J =1.2Hz,
5~(5-chloro-2-((3- 4722 | 2H), 4.26 - 4.16 (m, 1H),
hydroxycyclobutyl)(met (M+1)". | 3.97-3.87 (m, 1H), 3.14
hyl)amino)pyridin-4-yl)- (d,J = 6.5 Hz, 1H), 2.99
1-(2,6-difluorobenzyl)- (s, 3H), 2.66 - 2.55 (m,
1.5-dihydro-4H- 2H), 2.05 - 1.97 (m, 2H)
pyrazolo[4,3-c]pyridin- ppm.
4-one
Peak 2
Anti or syn
'H NMR (500 MHz,
QO oH DMSO-ds) & 8.27 (s. 1H),
ﬁ A AT 8.11(d,.J = 0.8 Hz, 1H),
F Ao : ESI-MS | 7.54 - 7.44 (m, 2H), 7.21
Cf m/z cale. | -7.12 (m, 2H), 6.95 (d, J
318 F 7 471.127,| =7.5Hz, 1H), 6.81 (s,
found | 1H), 5.68 - 5.57 (m, 2H),
5-(5-chloro-2-((3- 4724 | 5.16-5.06 (m, 1H), 5.03
hydroxycyclobutyl)(met (M+1)". -5.00 (m, 1H), 4.26 -
hyl)amino)pyridin-4-yl)- 4.20 (m, 1H), 2.96 (s,
1-(2,6-difluorobenzyl)- 3H), 2.43 - 2.32 (m, 2H),
1.5-dihydro-4H- 2.16 - 2.05 (m, 2H) ppm.
pyrazolo[4,3-c]pyridin-
4-one
o | SN
Fow 'H NMR (500 MHz,
QA ESI-MS | DMSO-d,) 8 7.99 (s, 1H),
. m/z cale. | 7.79 (s, 1H), 7.50 (tt, J =
319 <8 389.085, | 8.4.6.7Hz, 1H), 7.25 -
5-(2-amino-5- found 7.08 (m, 2H), 6.49 (S,
chloropyrldln-4-yl)—l- 3902+ 1H), 6.24 (S, 2H), 5.40 (S,
(M+1)". | 2H), 3.89 (s, 2H), 3.27 -

(2,6-difluorobenzyl)-
1,5,6,7-tetrahydro-4H-
pyrazolo[4,3-c]pyridin-
4-one

3.14 (m, 2H) ppm.
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H NMR (500 MHz,
DMSO-d) 57.91 (d,J =
2.6 Hz, 1H), 7.79 (s, 1H),
7.48 (td,J =8.2,6.1 Hz,

[o] F ~ N :/OI—bH N
ﬁj:/'kv\/\ 1H), 7.40 (dt, J = 8.0, 1.0
H
N

- Hz, 2H), 7.31 (ddd, J =
Q} 9.5,8.3,12Hz, 2H), 6.52
(d,J=52Hz, 1H), 6.27
cl ESI-MS
rel-1-(2-chloro-6- m/z calc. (d,J=8.0Hz, 1H). 5.44
fluorobenzyl)-5-(2- 491154 (d,J = 1.4 Hz, 2H), 4.65
320 g 14 S11 ) *| (t,J=5.5Hz 1H), 458
(25" 4R)-1.4 found B
dihydroxypentan-2- 492 3 (d,J =4.6Hz, 1H), 3.98
yl)amino)-5- (M+1)" (t,J = 6.6 Hz, 2H), 3.71

fluoropyridin-4-yl)- (d,J =4.7Hz, 1H), 345
1,5,6,7-tetrahydro-4H- (dt,J =102, 5.0 Hz, 1H),
pyrazolo[4,3-c]pyridin- 3.24 (t,J = 6.6 Hz, 2H),
4-one 1.60 (ddd, J = 13.4, 94,
3.7Hz, 1H), 1.43 (ddd, J
=13.3,9.7,3.2 Hz, 1H),
1.08 (d..J = 6.2 Hz, 3H)
ppm.

Atropisomer 1

1
. H NMR (400 MHz,
I o Methanol-d,) 3 8.03 (s.

e ] \ 1H), 7.85 (s, 1H), 7.39 -
@4 ESI-MS | 734 (m, 1H), 7.23 - 7.11

m/z calc. (m, 3H), 6.54 (s, 1H),
457.168, | 5.47-5.38 (m, 2H), 4.03

321 | (8)-5-(5-chloro-2-((1- | SB3 found | -3.95 (m, 1H).3.60 -
| hydroxyprpcllqan-Z-l 4583 3.51 (m, 2H), 3.18 (s,
yhamino)pyridin-4-y1)- (M+1)". | 2H), 1.41 (s, 3H), 1.27 (s,
1-(2-fluorobenzyl)-6,6- 3H), 1.19(d,J = 6.9 Hz

dimethyl-1,5,6,7-

3H) ppm; exchangeable
tetrahydro-4H-
H not ob d.
pyrazolo[4,3-c]pyridin- fiot observe
4-one
'H NMR (400 MHz,

1H), 7.39 - 7.30 (m, 2H),
ESI-MS | 7.27-721 (m, 1H), 7.17
F m/z cale. | -7.10 (m, 2H), 6.97 (d, J
456.136, | = 6.0 Hz, 1H), 6.87 (dd, J
322 (8)-5-(5-chloro-2-((1- S2 . i ’ ’
hydrony.-3-mothylbutan- found | =7.8,2.3 Hz, 1H), 5.62

L 4572 (s, 2H), 5.13 - 5.07 (m,
2-yhoxy)pyridin-4-yl)- L
1-(2-fluorobenzyl)-1.5- M+1)". | 1H),3.80-3.71 (m, 2H)

Cl OH
P (( Methanol-dy) 8 8.29 (d, J
r@ij ° = 1.4 Hz, 1H), 8.17 (s,

>

2.17-2.08 (m, 1H), 1.00

dihydro-4H- :
pyrazolo[4,3-c]pyridin- - 0.97 (m, 6H) ppm;
4-0ne exchangeable H not

observed.
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N Cl_
F N‘N \ P H
iF ESI-MS
m/z calc.
($)-5-(5-chloro-2-((1- 496.123,
323 cyclopropyl-2- S15 found
hydroxyethyl)amino)pyr 497 4
idin-4-y1)-1-(2,6- (M+1)",
difluorobenzyl)-4-oxo-
4.5-dihydro-1H-
pyrazolo[4,3-c]pyridine-
3-carbonitrile
Gl
F N‘)\Jﬁj‘ N
o
] ESI-MS
($8)-3-chloro-5-(5- m/z calc.
. i 505.088,
324 chloro-2-((1 S18
cyclopropyl-2- found
hydroxyethyl)amino)pyr S06. 1+
idin-4-y1)-1-(2.6- (M+1)"
difluorobenzyl)-1,5-
dihydro-4H-
pyrazolo[4,3-c]pyridin-
4-one
. ®
%‘gj}ﬁfnkn "H NMR (500 MHz,
Peak 1 5 um ’ DMSO-ds) 68.17 (d, J=
rﬁcle 2.8 Hz, 1H), 7.47 (dd, J =
°mﬁ o o 7.5, 1.4 Hz, 1H), 7.40
ﬁ ~ N/:.,,ES 2’0 (tdd,J=75,54,19Hz,
R P L o 1H). 7.31 - 7.24 (m, 2H),
Q’ D;‘i’g;l 7.24-7.17 (m, 2H), 6.93
F . ESI-MS | (d,J=7.6 Hz, 1H), 6.60
rel-5-(5-chloro-2- Coﬁofﬁlo m/zcale. | (s, 1H). 5.69 - 5.60 (m,
325 ((((3S,4R)-4- S Illlg(lsef’ 41)(‘?/ 469.132, | 2H), 5.00 (s, 1H), 4.06
hydroxytetrahydrofura p MoOH ®| found | (dq,/=5.1,2.5Hz, 1H),
n-3- (supplemen | 4703, | 387(ddd, /=83 64,
yl)methyl)amino)pyri ted with 20 (M+1)". | 1.6 Hz, 1H),3.83 (dd,J=
d1n-4-yl)-1-(2- mM 93, 49 HZ, IH), 3.51
fluorobenzyl)-1,5- moni (dd,./=8.6, 3.9 Hz, 1H),
yl)-1, ammonia), 7
dihydro-4H- 60% COx; 3.48(dd,J=93,27 Hz,
y 2 1H), 3.26 (q.J=7.1 Hz,
pyrazolo[4,3- Flow rate 1H), 3.16 (tt,J = 13.4, 6.1
c]pyridin-4-one 100 Hz, 1H), 232 (d.J=8.1
mL/min); 1t Hz, 1H) ppm:
= 5.08 min ’ ’
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exchangeable H not
observed.
Chiralpak® 'HNMR (500 MHz,
IC column, DMSO-ds) 68.18 - 8.16
Peak 2 5 um (m, 1H), 7.47 (dd, J=
AN on particle 7.5, 1.4 Hz, 1H), 7.40
S ) ”m size, 25 cm (dddd, J=9.0,7.3,5.4,
NN o x 20 mm 1.9Hz, 1H), 730 -7.24
(:zJ from (m, 2H), 7.24 - 7.15 (m,
F Daicel ESL-MS 2H), 6.93 (d,J= 7.6 Hz,
rel-5-(5-chloro-2- Corporatio | -~ > | 1H), 6.60 (s, 1H), 5.69 -
((BR,4S)-4- n (Mobile | 835 | 5.58 (m, 2H), 5.00 G,
326 | hydroxytetrahydrofura S2 phase: 40% | "o* - 1H), 4.06 (dg, J=5.2,2.6
n-3- MeOH 4703 | Hz 1H),387(ddd,J =
yl)methyl)amino)pyri (supplemen M +1')+. 8.3,6.4, 1.6 Hz, 1H), 3.83
i1 i | (0" | 0d s e
m 54 -3.49 (m, 1H), 3.
ﬂuzgﬁszrrfﬁi’s ) ammonia), (dd,J=92,2.7 Hz, 1H),
60% CO»; 3.26(q.J=17.1Hz, 1H),
pyrazolo[4,3- Flow rate 3.15 (dq,J= 134,62
c]pyridin-4-one 100 Hz, 1H), 2.36 - 2.28 (m,
mL/min); rt 1H) ppm; exchangeable
= 6.59 min H not observed.

Biological Activity Data

[00311]

The compounds of Formulae I, Ia, Ib, I, ITa, and IIb, having activity as detected in

the assay described below using the combined ECso/Emax evaluation described below, are

useful as PC1 correctors that increase functional cell-surface PC1. A compound of Formulae

I, Ia, Ib, I, a, or IIb that demonstrates detectable activity exhibits an Emax value > 3.0. Emax

can be calculated by any method known in the art.

[00312]

In some embodiments, the compounds of Formulae I, Ia, Ib, II, 1la, and IIb are

compounds having an activity as detected in the assay described below, such compounds

having an ECso which is < 1.0 uM or having a detectable activity based on an ECso value >

1.0 uM combined with an Emax score of > 3.0. In some embodiments, the compounds of
Formulae 1, Ia, Ib, II, ITa, and IIb are compounds having an ECso value which is <0.05 uM, >

0.05 uM but £0.2 uM, > 0.2 uM but < 1.0 uM, or having a detectable activity based on an

ECso value > 1.0 uM combined with an Emax score of > 3.0, as detected in the assay described

below. In some embodiments, the compounds of Formulae 1, Ia, Ib, II, IIa, and IIb are

compounds having an ECso value which is < 1.0 uM as detected in the assay described below.

In some embodiments, the compounds of Formulae I, Ia, Ib, II, Ila, and IIb that do not have
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activity in the assay described below using the combined ECso/Emax evaluation described

above are excluded from the invention.

L. Assay

Measurement of cell surface PC1 in HEK?293 cell lines overexpressing mutant PC1

Assay overview

[00313] For routine assessment of compound impact on trafficking of mutant PC1, an assay
was developed based on whole-well luminescence from HEK293 cells. A cell line was
established with stable overexpression of L2816P PKD modified at the N-terminus with the
11-amino acid HiBiT™ epitope tag and overexpression of WT PKD2 from a random
genomic locus via lentiviral integration. Expression of both polycystins were verified via
western blots and cell surface assays. At baseline, L2816P is predominantly misfolded and
not trafficked to the cell surface, resulting in a low luminescence signal from cells probed
with the Nano-Glo HiBiT extracellular detection system. Acute incubation at reduced
temperatures results in elevated cell-surface PC1 levels as revealed by an increase in
luminescence.

Reagents
[00314] DMEM, HEPES, NEAA, G418, Puromycin, Blasticidin, TryplE, PBS and
Doxycycline were obtained from Thermo Fisher (Loughborough, UK). FBS was obtained
from Life Technologies (Paisley, UK). Nano-Glo® HiBiT assay kits (N2422, lot
0000523864) were obtained from Promega (Southampton, UK). Jump-In™ T-Rex™
HEK?293 kit (A15008) was obtained from Thermo Fisher (Loughborough, UK). BioTek
washer/dispenser (EL406) was obtained from Agilent (Wokingham, UK). PHERAstar reader
was obtained from BMG LABTECH (Aylesbury, UK).
Assay protocol
[00315] HEK293 cells expressing HiBiT-tagged L2816P PKD1 were maintained in
Dulbecco’s Modified Eagle Medium (DMEM) supplemented with 10% fetal bovine serum
(FBS), 1X Non-Essential Amino Acid (NEAA), 1X (4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid) (HEPES), 500ug/mL G418, 10ug/mL puromycin, Spug/mL
blasticidin and 1pug/mL doxycycline. 24 hours prior to running the assay, cells were
dissociated with TryplE solution after 1X Dulbecco’s Phosphate Buffered Saline (DPBS)
wash. The cells were harvested and seeded at a density of 5000 cells / well in 25ulL volume

into Corning 384 well plates containing 125nL of pre-dispensed compound. Concentration
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response data was generated in duplicate over 10 points at final assay concentrations from
0.00320puM to 50.0uM. Assay plates were incubated at 37°C/5% COxz for 24 hours then
washed 7x with DPBS before the addition of detection reagent. The LgBiT™ peptide
contained within the detection reagent binds with high affinity to any HiBiT tagged PC1
L2816P at the cell surface, generating a luminescent signal. After addition of detection
reagent, plates were read on a luminescence reader. Raw data were converted to fold
difference over baseline by dividing the signal by the mean of the neutral control (Emax,
DMSO-treated cells). Normalized data were fitted with a 3-parameter Hill model (ECso, Hill
slope, Sinf). Modifications and variations of the embodiments described herein may be made
without departing from the scope, as is apparent to those skilled in the art. The specific
embodiments described herein are offered by way of example only.

II. Activity Data

[00316] The following table represents ADPKD/PCI1 activity for representative compounds
of the invention generated using the assay disclosed above, wherein “++++" indicates that
ECso value is <0.05 uM; “+++” indicates that ECso value is > 0.05 uM but < 0.2 uM; “++”
indicates that ECso value is > 0.2 uM but < 1.0 uM; and “+” indicates that the compound
demonstrates detectable activity based on an ECso value > 1.0 pM combined with an Emax
score of > 3.0. “ND” indicates that Compound 327 was not tested for ADPKD/PC1 activity
as of the filing date of this application but is expected to have detectable activity in the assay

described above.

229



WO 2025/096453 PCT/US2024/053437

Table 15. Biological Activity Data for Compounds 1 to 233 and 248 to 327

Compound No. Detectable Activity Compound No. Detectable Activity
1 -+ 50 ++
2 ++ 51 ++
3 4+ 52 ++
4 ++ 53 ++
5 + 54 +++
6 +++ 55 ++
7 ++++ 56 +++
8 -+ 57 ++
9 ++++ 58 ++
10 ++ 59 +++
11 + 60 ++
12 +++ 61 +++
13 ++ 62 ++
14 +++ 63 +++
15 +++ 64 ++
16 ++++ 65 ++
17 ++ 66 ++
18 +++ 67 ++++
19 ++ 68 +++

20 ++ 69 +
21 ++ 70 ++
22 + 71 ++
23 +++ 72 ++
24 ++ 73 ++
25 +++ 74 +
26 +++ 75 +++
27 +++ 76 ++
28 ++ 77 ++
29 ++ 78 ++
30 +++ 79 ++
31 ++ 30 ++
32 +++ 81 ++
33 ++ 82 +++
34 ++ 83 +++
35 + 34 -+
36 + 85 +++
37 ++ 86 +++
38 ++ 87 ++
39 ++ 88 +++
40 ++ 89 ++
41 ++ 90 +
42 ++ 91 ++
43 ++ 92 +++
44 ++ 93 ++
45 ++++ 94 +++
46 ++ 95 ++
47 +++ 96 +++
48 ++ 97 ++
49 ++ 98 +++
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Compound No. Detectable Activity Compound No. Detectable Activity

99 ++++ 150 4t
100 ++++ 151 s
101 ++ 152 ++
102 +++ 153 ——
103 + 154 4+
104 + 155 +++
105 ++ 156 ——
106 +++ 157 +
107 ++ 158 o+
108 +++ 159 i
109 +++ 160 +++
110 +++ 161 4+
111 ++ 162 ++
112 ++ 163 -+
113 + 164 +++
114 ++ 165 +++
115 ++ 166 -+
116 + 167 4+
117 + 168 4+
118 ++ 169 +++
119 ++ 170 4+
120 + 171 +++
121 +++ 172 +++
122 ++ 173 +
123 ++ 174 ++
124 + 175 +++
125 ++ 176 +++
126 +++ 177 +++
127 +++ 178 ++
128 ++ 179 +++
129 ++ 180 ++
130 +++ 181 +++
131 ++++ 182 ++
132 +++ 183 ++
133 +++ 184 ++++
134 ++ 185 ++
135 ++ 186 ++
136 +++ 187 -+
137 A+ 188 ++
138 ++ 189 +++
139 -+ 190 +++
140 + 191 ++
141 +++ 192 ++
142 ++++ 193 +
143 +++ 194 +++
144 ++ 195 +++
145 ++ 196 +++
146 -+ 197 +++
147 ++ 198 +++
148 ++ 199 ++
149 ++++ 200 -+
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Compound No. Detectable Activity Compound No. Detectable Activity

201 ++ 266 +
202 +++ 267 S+
203 ++ 268 4+
204 -+ 269 —+
205 +++ 270 +
206 +++ 271 +
207 4+ 272 +
208 + 273 +
209 +++ 274 +
210 ++ 275 +
211 +++ 276 —+
212 +++ 277 4t
213 ++ 278 ++
214 4+ 279 S+
215 +++ 280 +
216 +++ 281 +
217 ++++ 282 4t
218 +++ 283 T+
219 +++ 284 -+
220 +++ 285 -+
221 +++ 286 +
222 +H+ 287 o
223 +++ 288 I
224 + 289 ++
225 ++ 290 4+
226 +++ 291 +++
227 +++ 202 —+
228 ++++ 293 +4+
229 ++ 294 ++
230 +++ 295 +
231 ++ 296 ot
232 +H+ 297 -+
233 ++ 298 +++
248 + 299 +++
249 + 300 4+
250 + 301 +++
251 +++ 302 +
252 ++ 303 ++
253 + 304 +
254 + 305 ++
255 ++ 306 ++
256 ++ 307 ++
257 ++ 308 ++
258 ++ 309 ++
259 ++ 310 ++
260 ++ 311 +
261 + 312 ++
262 ++ 313 ++
263 ++ 314 4+
264 + 315 +++
265 + 316 ++
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Compound No. Detectable Activity Compound No. Detectable Activity

317 ++ 323 ++

318 ++ 324 +

319 ++ 325 ++

320 ++ 326 4t

321 + 327 ND

322 ++

Other Embodiments

[00317] All publications and patents referred to in this disclosure are incorporated herein
by reference in their entirety to the same extent as if each individual publication or patent
application were specifically and individually indicated to be incorporated by reference in
their entirety. Should the meaning of the terms in any of the patents or publications
incorporated by reference conflict with the meaning of the terms used in this disclosure, the
meaning of the terms defined in this disclosure is intended to be controlling.

[00318] The foregoing discussion discloses and describes merely exemplary embodiments
of this disclosure. One skilled in the art will readily recognize, from such discussion and
from the accompanying claims, that various changes, modifications, and variations can be
made therein without departing from the spirit and scope of this disclosure as defined in the

following claims.
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CLAIMS

1. A compound of Formula I:

R9
RG
RZ O |\N
N ] \ 7Y
Rz N2 R
1M N—tr2
—/ R?
(Formula I)

a tautomer or atropisomer thereof, a deuterated derivative of the compound, tautomer, or
atropisomer, or pharmaceutically acceptable salt or prodrug of the compound, tautomer,
atropisomer, or deuterated derivative, wherein:

- X X2 isa single bond or a double bond, wherein when a single bond is present, xi

D

~

/ \R4 R®
is R and xis  R° and when a double bond is present, xi is
, WA
/}"u |
- —C\ ?(C\Rt—)
R* and x2 is :

- each R'is independently selected from hydrogen, C1-Cs alkyl (substituted with 0-2
groups selected from oxo, hydroxyl, and amino), C1-C3 alkoxy, halogen, and cyano;

- each R?is independently selected from hydrogen and C1-Cs alkyl,

- R3isselected from hydrogen, C1-Cs alkyl, halogen, and cyano;

- each R*and RS are independently selected from hydrogen, C1-Cs alkyl, and halogen;

- R®and R’ are independently selected from hydrogen, C1-Cs alkyl, C1-C3 alkoxy,
halogen, and cyano;

- R’is selected from hydrogen, Ci-Cs alkyl, and halogen; and

- R®is selected from:

o hydrogen,
o Ci-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl,
" 0XO,
"  amino,
" cyano,
* halogen,

»  (Ci1-Cs alkoxy (substituted with 0-1 oxo group),
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»  (3-Cs cycloalkyl (substituted with 0-2 groups independently selected
from hydroxyl, halogen, C1-Cs alkyl),

* 3-to 7-membered heterocyclyl (substituted with 0-3 groups
independently selected from halogen, hydroxyl, oxo, and C1-C3 alkyl
(substituted with 0-1 hydroxyl group)), and

®  5-to 6-membered heteroaryl (substituted with 0-3 groups
independently selected from oxo, Ci1-Cs alkyl, and C3-Cs cycloalkyl);

o (C3-C7 cycloalkyl substituted with 0-3 groups independently selected from:

* hydroxyl,

* halogen,

»  (C1-Cs alkyl (substituted with 0-3 groups independently selected from
hydroxyl and halogen), and

* Ci-Cs alkoxy; and

o 5-to9-membered heterocyclyl substituted with 0-3 groups independently
selected from:

" 0XO,

* halogen

* hydroxyl, and

»  (Ci1-Cs alkyl (substituted with 0-1 hydroxyl group); and

- Y is selected from
o ORS,
o N(R¥)y, and
o 3-to 10-membered heterocyclyl or 3- to 10-membered heteroaryl, each of
which is substituted with 0-2 groups independently selected from:

" NR),

*  hydroxyl,

" 0XO,

* (1-Cs alkoxy, and

C1-Cs alkyl (substituted with 0-2 groups selected from amino,
hydroxyl, C3-C4 alkyl, oxo, and C1-C3 alkoxy).

2. A compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt according to claim 1, selected from a compound of Formula Ia:

(Formula Ia),

or a tautomer or atropisomer thereof, a deuterated derivative of the tautomer or atropisomer,
or a pharmaceutically acceptable salt or prodrug of any of the foregoing, wherein:

- each R'is independently selected from hydrogen, C1-Cs alkyl, C1-Cs alkoxy, halogen,
and cyano;
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- each R?is independently selected from hydrogen and C1-Cs alkyl,
- R3is selected from hydrogen, C1-Cs alkyl, halogen, and cyano;
- R*and R® are independently selected from hydrogen, C1-Cs alkyl, and halogen,;

- R®and R’ are independently selected from hydrogen, C1-Cs alkyl, halogen, and
cyano;

- Ris selected from hydrogen, C1-Cs alkyl, and halogen; and

- R3is selected from:

o hydrogen,
o Ci-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl,
" 0XO,
" amino,
" cyano,
* halogen,
»  (C1-Cs alkoxy (substituted with 0-1 oxo group),

C3-Cs cycloalkyl (substituted with 0-2 groups independently selected
from hydroxyl, halogen, C1-Cs alkyl),

*  3-to 6-membered heterocyclyl (substituted with 0-3 groups
independently selected from halogen, hydroxyl, oxo, and C1-Cs alkyl
(substituted with 0-1 hydroxyl group)), and

* 5-to 6-membered heteroaryl (substituted with 0-3 groups
independently selected from oxo, C1-C3 alkyl, and C3-Cs cycloalkyl);

o C3-C7 cycloalkyl substituted with 0-3 groups independently selected from:

* hydroxyl,

* halogen,

»  (C1-Cs alkyl (substituted with 0-3 groups independently selected from
hydroxyl and halogen), and

* (Ci1-Cs alkoxy; and

o 5-to 9-membered heterocyclyl substituted with 0-2 groups independently
selected from:

" 0XO,

* hydroxyl, and

»  (C1-Cs alkyl (substituted with 0-1 hydroxyl group).
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3.

A compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt according to claim 1, selected from a compound of Formula Ib:

(Formula Ib)

a tautomer or atropisomer thereof, a deuterated derivative of the compound, tautomer, or

atropisomer, or pharmaceutically acceptable salt or prodrug of the compound, tautomer,

atropisomer, or deuterated derivative, wherein:

each R! is independently selected from hydrogen, C1-Cs alkyl (substituted with 0-2
groups selected from oxo, hydroxyl, and amino), C1-Cs alkoxy, halogen, and cyano;
each R? is independently selected from hydrogen and C1-Cs alkyl,

R3 is selected from hydrogen, C1-Cs alkyl, halogen, and cyano;

each R* and RS are independently selected from hydrogen, C1-Cs alkyl, and halogen;
R and R are independently selected from hydrogen, C1-Cs alkyl, C1-Cs alkoxy,
halogen, and cyano;

R’ is selected from hydrogen, C1-Cs alkyl, and halogen; and

R8s selected from:

o hydrogen,
o Ci-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl,
" 0XO,
" amino,
* cyano,
* halogen,

» (C1-Cs alkoxy (substituted with 0-1 oxo group),

»  (3-Cs cycloalkyl (substituted with 0-2 groups independently selected
from hydroxyl, halogen, C1-Cs alkyl),

* 3-to 6-membered heterocyclyl (substituted with 0-3 groups
independently selected from halogen, hydroxyl, oxo, and C1-C3 alkyl
(substituted with 0-1 hydroxyl group)), and

»  5-to 6-membered heteroaryl (substituted with 0-3 groups
independently selected from oxo, C1-Cs alkyl, and C3-Cs cycloalkyl);

o C3-C7 cycloalkyl substituted with 0-3 groups independently selected from:

* hydroxyl,

* halogen,
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»  (C1-Cs alkyl (substituted with 0-3 groups independently selected from
hydroxyl and halogen), and
*  Ci-Cs alkoxy; and
o 5-to9-membered heterocyclyl substituted with 0-2 groups independently
selected from:
" 0OXO,
* hydroxyl, and
»  (Ci1-Cs alkyl (substituted with 0-1 hydroxyl group); and

- Y is selected from
o N(R¥)y, and
o 3-to 10-membered heterocyclyl or 3- to 10-membered heteroaryl, each of
which is substituted with 0-2 groups independently selected from:
* hydroxyl,
" 0XO,
* Ci-Cs alkoxy, and
»  C1-Cs alkyl (substituted with 0-2 groups selected from amino,
hydroxyl, C3-C4 alkyl, oxo, and C1-Cs alkoxy).

4. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug of any one of claims 1 to 3, wherein each R! is independently
selected from hydrogen, methyl, methoxy, fluoro, chloro, and cyano.

5. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug of any one of claims 1 to 4, wherein R? is independently selected
from hydrogen and methyl.

6.  The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug of any one of claims 1 to 5, wherein R is selected from hydrogen,
methyl, and cyano.

7. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug of any one of claims 1 to 6, wherein R* and RS are independently
selected from hydrogen and methyl.

8. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug of any one of claims 1 to 7, wherein R® is selected from hydrogen,
methyl, ethyl, fluoro, chloro, bromo, and cyano.

9.  The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug of any one of claims 1 to 8, wherein R is selected from hydrogen

and fluoro.
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10. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of claim 1, selected from compounds of Formula II:

6
(0] R | SN
N, -R®
R! N\/ | ) 7 H
R1
(Formula II),

tautomers or atropisomers of those compounds, deuterated derivatives of the compounds,
tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs of those
compounds, tautomers, atropisomers, and deuterated derivatives, wherein:
- each R'is independently selected from hydrogen, C1-Cs alkyl, C1-Cs alkoxy, halogen,
and cyano;
- Réisselected from C1-Cs alkyl, halogen, and cyano;
- R’is selected from hydrogen, C1-Cs alkyl, and halogen; and

- R3is selected from:

o hydrogen,
o Ci-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl,
" 0XO,
" amino,
" cyano,
* halogen,

»  (C1-C; alkoxy (substituted with 0-1 oxo group),

»  (3-Cs cycloalkyl (substituted with 0-2 groups independently selected
from hydroxyl, halogen, Ci-Cs alkyl),

* 3-to 6-membered heterocyclyl (substituted with 0-3 groups
independently selected from halogen, hydroxyl, oxo, and C1-C3 alkyl
(substituted with 0-1 hydroxyl group)), and

*  5-to 6-membered heteroaryl (substituted with 0-3 groups
independently selected from oxo, Ci1-Cs alkyl, and C3-Cs cycloalkyl);

o (C3-C7 cycloalkyl substituted with 0-3 groups independently selected from:

* hydroxyl,

* halogen,

»  (C1-Cs alkyl (substituted with 0-3 groups independently selected from
hydroxyl and halogen), and

* Ci-Cs alkoxy; and

o 5-to9-membered heterocyclyl substituted with 0-2 groups independently
selected from:

" 0XO,

* hydroxyl, and

»  C1-Cs alkyl (substituted with 0-1 hydroxyl group).
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11.

The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of claim 1, selected from compounds of Formula Ila:

6
(0] R | SN
N, -R®
N N
R1 N/ I 7 H
\N > R
(Formula I1a),

tautomers or atropisomers of those compounds, deuterated derivatives of the compounds,

tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs of those

compounds, tautomers, atropisomers, and deuterated derivatives, wherein:

R!is selected from hydrogen, C1-Cs alkyl, C1-Cs alkoxy, halogen, and cyano;

RS is selected from C1-Cs alkyl, halogen, and cyano;

R’ is selected from hydrogen, C1-Cs alkyl, and halogen; and

R is selected from:

o hydrogen,
o Ci-Cs alkyl substituted with 0-5 groups independently selected from:

hydroxyl,

0XO0,

amino,

cyano,

halogen,

C1-Cs alkoxy (substituted with 0-1 oxo group),

C3-Cs cycloalkyl (substituted with 0-2 groups independently selected
from hydroxyl, halogen, C1-Cs alkyl),

3- to 6-membered heterocyclyl (substituted with 0-3 groups
independently selected from halogen, hydroxyl, oxo, and C1-Cs alkyl
(substituted with 0-1 hydroxyl group)), and

5-to 6-membered heteroaryl (substituted with 0-3 groups
independently selected from oxo, C1-Cs alkyl, and C3-Cs cycloalkyl);

o C3-C7 cycloalkyl substituted with 0-3 groups independently selected from:

hydroxyl,

halogen,

C1-Cs alkyl (substituted with 0-3 groups independently selected from
hydroxyl and halogen), and

C1-Cs alkoxy; and

o 5-to 9-membered heterocyclyl substituted with 0-2 groups independently
selected from:

0Xo0,
hydroxyl, and

C1-Cs alkyl (substituted with 0-1 hydroxyl group).
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12.  The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of any one of claims 1 to 11, wherein R®is selected from:

(0] (0]
%/ %/ A ?H Z/
hydrogen, }‘L OH’ 5 OH’ }LLJ\/OH) &LKO—OH; 3‘1"<>—OH) 2 OH’

OH %

GRS NG CLm
o o j{[;/OH 3 OH_ ,’\V/OH o N=K
HO

”a
S o (Lo M 0 XX,

>

L O om0
/\Q %{IIE% ,EW b y{C ﬁ{\}\/OH Eb

HO OH OH
'[K S )
}{Dfi OH;}‘:\/\OHy\ OH , % “iC B 0H731/\/\0H’
z/ ‘%{\COH HO i OH
& ~\OH HO OH ,&?\/\ N OH, m’
=N \
N }f\rA\ 4%itf éiitﬁ b XNy
0
\/& ,’D/\ of ;oj:\, HO“Q,
i o
- =
}{\)\ :% OH EE/OH \ lo/’g)\ﬂj%/\/w’ \E,:,NH’
OH oH OH OH
) bIN - i
OH ox N
ji/o"' 5y :@M[syn/anti mixture] g<> }{é/\ @OH [syn]

u,o

||||\
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HO_ HO

/

% o % :a«j\ P }‘O\<>‘OH }1/<>"OH
F::fél:OH’ t:g:;o[Syn] /J\Clti }L‘/\Cll' %C }S.Q.,,OH [rac]
X OH,\\EKXF aDL }“\kﬁ b }&\/5: ,

~NH

OHOH OHOH

}f\{\ }{\)\/ o o, \§<> 1! a{@Lsy/n ’,Bt:til
\_

UHJ;yn] £ ; [syn] /C [a”t'] - i‘a D—-

}'?-J\./\NH | OH
(:) AN 0H 2N oH [2 diastereomers] 2N OH "@
’ia
\ }"%rNHZ
) }Li/OH 512 3{@ NH2

i G e
?H[Synl ?:I;;H[ant[’ I ;O » }J;/éH ] ”

BN IS K@ % 7
\N’N ’ /;Of—’ - /\/N\)
5 Loy b
YN sl on AN g
T wi L,
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OH
O, H
2NN 2y 2 AJ\(N
}{\/b’ /er\/)> ;\K /\Nr‘N: j;( ’\LN/>/, and
NS

13. The coﬁlpound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug of any one of claims 1 to 12, wherein R¥ is selected from C1-Cg
alkyl substituted with 0-5 groups.

14. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of any one of claims 1 to 13, wherein R®is selected from:

OH
}LJ\/OH &LE/ :J\/OH SONOH z;]/\/k ;J\)\ a‘(/iﬂ

OH

%ﬁr
E’\)\/OH OH 371/\/\OH OH, L "0H

%
HO /\EO\HOH) Ho:g\/\ 3’{\)\;: ?%/k ”J\/OH

hu e o f& NG |
L Sy
/\/\/ & 27

OH
E:\/\ /EN)\ \)< )
H

HO
;&OH ﬁzL(/kF i{\kﬁ /L(\ H RS
20N OH 5’&%/\ OH [2 diastereomers] }LL%/\OH &LE( NH,

}{g\/mNHz OH /J;/éH’ ’J\/|<OH %H, Iﬁ)H, and MH

"N

?

>

|||O
|||O

-II/
Nle)

>
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15. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of any one of claims 1 to 13, wherein R® is selected from:

s Ll
/Z/OH 'Z/OH * b ] Z/OH ANOH &

,EOH j§OH HQQ—OH om0 i AY‘V
S 8, L g o

16. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of any one of claims 1 to 13, wherein R®is selected from:

b NH 2 L‘{”‘».]/\ .
i/o"' L‘a% w NH °

i{\[% x5 (\NH }L;\/\ %:\)i/\ C ;LL

) _/OH
Z‘:EY\NH }LJ\/\ }al NH X NH “L,{E\/\NH
oX, o T /I”j N \) 6\/&0’ -

0

A
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17. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of any one of claims 1 to 13, wherein R® is selected from:

\N\
% X
,S; Y e

> >

\
2N o Tt F NH AN NH /TN\N’ X /N>’ A~
=N N0 X =N =0 O

O

SN AN, SN, ;,IJ\(H
W0 T

N‘NH, and

, and

18.  The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug of any one of claims 1 to 12, wherein R¥is selected from C3-C7
cycloalkyl substituted with 0-3 groups.

19. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of claim 18, wherein R¥ is selected from:

OH "o,
\<>‘OH 'z{<>—OH E‘D fonti] b s{D %<><> ;,{D/\
OH OH OH OH
L‘«,<>‘W [syn/anti mixture] §<> §@7OH [syn]

’ HO,

OH
@OH fanti W }aQ"'OH roc D’ DL

OHOH

g OHOH
‘z,zD K<> {le] '7,1 [syn] ,/@Lal:tl] E [syn] /G [antl]

OH OH

3 OH OH
D— X k@
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20. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug of any one of claims 1 to 12, wherein R®is selected from 5- to 9-
membered heterocyclyl substituted with 0-2 groups.

21. The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of claim 20, wherein R¥ is selected from:

%O[SV“ %[3‘“‘ g@ ab %LE bs zC

™ OH
o' Nor- %1% ;@
‘QH [syn] '\QH [anti] ﬁi\) K@ 0]
and .

22. A compound selected from Compounds 1-233 of Table 1 and Compounds 248-327 of
Table 2, tautomers or atropisomers thereof, deuterated derivatives of the tautomers or
atropisomers, and pharmaceutically acceptable salts and prodrugs of any of the foregoing.
23.  The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of claim 1, selected from compound of Formula IIb:

Z~,,-R®
7 N N
R1 N\ | H
o ’
R1
(Formula IIb),

tautomers or atropisomers of those compounds, deuterated derivatives of the compounds,
tautomers, and atropisomers, and pharmaceutically acceptable salts and prodrugs of those
compounds, tautomers, atropisomers, and deuterated derivatives, wherein:

- each R'is independently selected from hydrogen and halogen;

- Réis selected from halogen; and

- R3is selected from:
o Ci-Cs alkyl substituted with 0-5 groups independently selected from:
* hydroxyl, and
*  (3-Cs cycloalkyl,
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o (C3-Cs cycloalkyl, substituted with 0-2 groups selected from hydroxyl and
halogen; and

o 5-to 6-membered heterocyclyl unsubstituted or substituted with C1-Cs alkyl,
wherein the C1-Cs alkyl is substituted with 0-2 substituents selected from
hydroxyl and halogen.

24.  The compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically

acceptable salt or prodrug of claim 23, wherein R3 is selected from:

OH OH HO,
}ALJ\/OHJ i/OHy ‘1&[/ - J/\/OH’ .Z/Oﬂ },{\/OH) -:‘{Q [anti])
e X O 53 @ Fad

OH

HO, OH OH

;'ILD’ " OH . }i/\/\OH, OH & KC ’E OH, .’7’1/\/\OH’

Y/ i‘f\(\OH i OH _OH

&AM Ho NN HNAOH ‘&E/OH, }‘A/\/OH, }g\ﬂ/’
: 9 Pt syn '

}{%/\OH FOY }1\)\ k@[y] %C };O“OH [rac]

HO HO, OH
‘ELL(\OH EO [syn] - v OH ',D/

_OH

E%/\OH [2 diastereomers] :‘&%/\OH \L&LL( i/OH ”71 '<;
OH
i L/'W % " ;Q K@

}1 OH

||||\

247



WO 2025/096453 PCT/US2024/053437
25. A compound selected from:
Compound 7 Compound 8 Compound 23
Tl 0 Y 200
F s H F A H
& g o
F
Compound 27 Compound 30 Compound 99
Cl i Cl 0 Cla
CIOYIWO YT e
NNF NN NN RN :
& s iy
Compound 130 Compound 146 Compound 149
F. x N
QSN I o~ OH
S Aa ad ~ )
F N‘N | P H /ti:

Peak 1

Compound 163

Compound 192

Compound 201

%\Q” Lo

o0 ~ 0L on
Vi N Z N/\)\/
Nl P H

Atropisomer 1

Cl OH
z

N7 AN

H

Compound 213 Compound 217 Compound 218
o° | N ] OH
OH oY SN : (o}
| NN
% | H
D =
Db Peak 2

Compound 220
cl N OH
. NG | N H OH

or a tautomer or atropisomer thereof, or a deuterated derivative of the tautomer or

atropisomer, or a pharmaceutically acceptable salt or prodrug of any of the foregoing.
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26. A compound having the following formula:
= N
ﬁi: ,<>—0H

F
(Compound 7).

27. A compound having the following formula:

(Compound 8).

28. A compound having the following formula:

(Compound 23).

29. A compound having the following formula:

o° I
N’ | N Z H/\(\N
\N P /N~’\]'
F
(Compound 27).

30. A compound having the following formula:
o}
Sy
Z NN
Q// Peak 1

F
(Compound 149).
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31. A compound having the following formula:

(Compound 201).

32. A pharmaceutical composition comprising a compound, tautomer, atropisomer,
deuterated derivative, or pharmaceutically acceptable salt or prodrug according to any one of
claims 1 to 31 and a pharmaceutical carrier.

33. A method of treating autosomal dominant polycystic kidney disease (ADPKD) in a
patient using a compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug according to any one of claims 1 to 31 or a pharmaceutical
composition according to claim 32.

34. Use of a compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug according to any one of claims 1 to 31 in the manufacture of a
medicament for treating autosomal dominant polycystic kidney disease (ADPKD) in a patient
in need thereof.

35. A compound, tautomer, atropisomer, deuterated derivative, or pharmaceutically
acceptable salt or prodrug according to any one of claims 1 to 31 or a pharmaceutical
composition according to claim 32 for use in treating autosomal dominant polycystic kidney

disease (ADPKD) in a patient in need thereof.
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