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HDACS6 INHIBITORS FOR USE IN THE TREATMENT OF DILATED
CARDIOMYOPATHY

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of and priority to U.S. Provisional Patent
Application No. 63/178,901, filed April 23, 2021, which is incorporated herein by reference in

its entirety.

FIELD

[0002] The present disclosure relates to treatment of dilated cardiomyopathy (DCM).

BACKGROUND

[0003] Dilated cardiomyopathy (DCM) is a form of heart muscle weakness characterized by
reduced cardiac output, as well as thinning and enlargement of left ventricular chambers
(McNally et al., 2013; Villard et al., 2011). DCM affects approximately 1/2500 adults (Villard
et al., 2011), accounts for 30% to 40% of all heart failure cases in clinical trials, and is a major

cause of heart transplants (Everly, 2008; Haas et al., 2015).

[0004] Current treatments for heart failure include angiotensin-converting enzyme inhibitors,
angiotensin receptor blockers, beta-blockers, aldosterone antagonists, vasodilators, angiotensin
receptor-neprilysin inhibitors, and sodium-glucose cotransporter 2 inhibitors. These treatments
mainly ameliorate symptoms and do not target the underlying molecular mechanisms

associated with genetic forms of heart failure (Cleland et al., 2020).

[0005] Approximately one-third of individuals with DCM have an inherited form of the
disease. Familial DCM accounts for 30% to 50% of all DCM cases and has an autosomal-
dominant mode of inheritance (Haas et al., 2015). Genetic forms of DCM have been associated
with more than 50 genes, and over 50% of patients with DCM have at least one mutation in
one of these genes (Haas et al., 2015; McNally et al., 2013). Several of these DCM-associated
genes code for central regulators of protein quality control, and mutations in these genes lead
to protein aggregation and accumulation of misfolded proteins (Fang et al., 2017; Stiirner and

Behl, 2017).

[0006] There is an unmet need for treatments for DCM.
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SUMMARY

[0007] The present disclosure relates generally to methods of treating dilated cardiomyopathy
by administering an HDAC6 inhibitor, such as TY A-018 or an analogue thereof.

[0008] In one aspect, the disclosure provides method of treating or preventing dilated
cardiomyopathy in a subject in need thereof, comprising administering a therapeutically

effective amount of a HDACG6 inhibitor.

[0009] In some embodiments, the disclosure provides methods of treating or preventing dilated
cardiomyopathy associated with a decreased ejection fraction in a subject in need thereof,

comprising administering a therapeutically effective amount of a HDACG inhibitor.

[0010] In some embodiments, the disclosure provides methods of treating dilated
cardiomyopathy in a subject in need thereof, comprising administering an HDAC6 inhibitor,
wherein the HDACS6 inhibitor is fluoroalkyl-oxadiazole derivative. In some embodiments, the

HDACSG inhibitor is fluoroalkyl-oxadiazole derivative according to the following Formula:

[0011] In some embodiments, the disclosure provides methods of preventing dilated
cardiomyopathy in a subject in need thereof, comprising administering an HDAC6 inhibitor,
wherein the HDACG6 inhibitor is fluoroalkyl-oxadiazole derivative. In some embodiments, the

HDACS® inhibitor is fluoroalkyl-oxadiazole derivative according to the following Formula:
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R? is selected from the group consisting of H, halo, C1.; alkyl, cycloalkyl, haloalkyl,

and alkoxy;

R? and R? are independently selected from the group consisting of H, halogen, alkoxy,

haloalkyl, aryl, heteroaryl, alkyl, and cycloalkyl each of which is optionally

substituted, or R? and R? together with the atom to which they are attached form a

cycloalkyl or heterocyclyl;

R* and R® are independently selected from the group consisting of H, —-(SO2)R?, —
(SO2)NRZR? | -(CO)R?, -(CONRZR?), aryl, arylheteroaryl, alkylenearyl, heteroaryl,
cycloalkyl, heterocyclyl, alkyl, haloalkyl, and alkoxy, each of which is optionally

substituted, or R* and R3 together with the atom to which they are attached form a

cycloalkyl or heterocyclyl, each of which is optionally substituted;

R’ is selected from the group consisting of H, C1-Cs alkyl, haloalkyl, cycloalkyl and

heterocyclyl,
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X! is selected from the group consisting of S, O, NH and NR®, wherein R® is selected
from the group consisting of C1-Cs alkyl, alkoxy, haloalkyl, cycloalkyl and
heterocyclyl,

Y is selected from the group consisting of CR?, O, N, S, SO, and SOz, wherein when
Yis O, S, SO, or SOz, R’ is not present and when R* and R’ together with the atom to
which they are attached form a cycloalkyl or heterocyclyl, Y is CR? or N; and

nis selected from 0, 1, and 2.

[0013] In some embodiments, the HDAC6 inhibitor is a compound according to Formula (Ik):
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or a pharmaceutically acceptable salt thereof,

wherein:

R® is H, halogen, alkyl, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and
R*is alkyl, alkoxy, haloalkyl, or cycloalkyl, each of which is optionally substituted.

[0014] In some embodiments of Formula (Ik), R? is H, halogen, haloalkyl, or haloalkoxy.
[0015] In some embodiments of Formula (Ik), R* is optionally substituted alkyl or cycloalkyl.

[0016] In some embodiments, the HDAC6 inhibitor is a compound according to Formula (Tk-
1):

=
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or a pharmaceutically acceptable salt thereof,
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wherein:

R® is H, halogen, alkyl, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and

R*is alkyl, alkoxy, haloalkyl, or cycloalkyl, each of which is optionally substituted.
[0017] In some embodiments of Formula (Ik-1), R® is H, halogen, haloalkyl, or haloalkoxy.
[0018] In some embodiments of Formula (Ik-1), R* is optionally substituted alkyl or
cycloalkyl.
[0019] In some embodiments of Formula (Ik-1), R* is alkyl.

[0020] In some embodiments, the HDAC6 inhibitor is a compound according to Formula (Tk-
2):

N N
rR: N > )
KT 0Ty
F k2

or a pharmaceutically acceptable salt thereof,

wherein:
R is H, halogen, alkyl, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and
R*is alkyl, alkoxy, haloalkyl, or cycloalkyl, each of which is optionally substituted.

[0021] In some embodiments of Formula (Ik-2), R® is H, halogen, haloalkyl, or haloalkoxy.
[0022] In some embodiments of Formula (Ik-2), R* is optionally substituted alkyl.

[0023] In some embodiments, the HDACG6 inhibitor is a compound is a compound according

to Formula I(y):
Ra
N
39
X1 R1

R® I(y), or a pharmaceutically acceptable salt thereof,

wherein:

Xlis S;
R?1s selected from the group consisting of H, halogen, and C1- alkyl;
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Rlis

N—N N—N
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O O F
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R? is selected from the group consisting of alkyl, alkoxy, and cycloalkyl, each of which is
optionally substituted;

R*is H or alkyl;
R*is selected from the group consisting of alkyl, —-(SO2)R2, ~(SO2)NR’R?, and -(CO)R?; and
R’ is aryl or heteroaryl; or R* and R” together with the atom to which they are attached form a
heterocyclyl, each of which is optionally substituted.
[0024] In some embodiments of Formula I(y), R* is H.

N—N

Dy

[0026] In some embodiments of Formula I(y), R* is —(SO2)R?.

[0025] In some embodiments of Formula I(y), R! is

[0027] In some embodiments of Formula I(y), —-(SO2)R> is —(SO2)alkyl,
(SO2)alkyleneheterocyclyl, —(SO2)haloalkyl, —(SO2)haloalkoxy, or —(SOz2)cycloalkyl.

[0028] In some embodiments of Formula I(y), R’ is heteroaryl.
[0029] In some embodiments of Formula I(y), the heteroaryl is a 5- to 6-membered heteroaryl.

[0030] In some embodiments of Formula I(y), the 5- to 6-membered heteroaryl is selected from

N
N N N \N
X A b /
F@—(R% H }(Rb)m Y"\/NB‘ ®n X :\—r'b
the group consisting of N , N , , and (R)m |

wherein R is halogen, alkyl, alkoxy, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and m is O or
L.

[0031] In some embodiments of Formula I(y), R is F, Cl, -CHs, -CH2CH3, -CFs, -CHF>, -
CF2CHs, -CN, -OCHs, -OCH:2CHs, -OCH(CHs)2, -OCFs, -OCHF2, -OCH:CF:H, and

cyclopropyl.
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[0032] In some embodiments of Formula I(y), the aryl is selected from the group consisting of
phenyl,  3-chlorophenyl,  3-chloro-4-fluorophenyl,  3-trifluoromethylphenyl,  3,4-
difluorophenyl, and 2,6-difluorophenyl.

[0033] In some embodiments of Formula I(y), the compound is:

e F
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N
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F, or a pharmaceutically acceptable salt thereof.

[0034] In some embodiments of Formula I(y), the compound is:
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N
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[0035] In some embodiments of Formula I(y), the compound is:
g JF»
JfT A~
F F , or a pharmaceutically acceptable salt thereof.

[0036] In some embodiments of Formula I(y), the compound is:

F, or a pharmaceutically acceptable salt thereof.

[0037] In some embodiments of Formula I(y), the compound is:
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[0038] In some embodiments of Formula I(y), the compound is:
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[0039] In some embodiments of Formula I(y), the compound is:
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[0040] In some embodiments of Formula I(y), the compound is:
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[0041] In some embodiments of Formula I(y), the compound is:

F, or a pharmaceutically acceptable salt thereof.
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[0042] In some embodiments of Formula I(y), the compound is:
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[0043] In some embodiments, the HDACG6 inhibitor is selected from the group consisting of:
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[0044] In some embodiments, the HDACS6 inhibitor is
L~
(ES O#F
cl : N T“i o /
(TYA-018) or an analog thereof.

[0045] In some embodiments, the HDACS6 inhibitor is TY A-018.

[0046] In some embodiments, the HDACG6 inhibitor is a compound of Formula (II):

(IT); wherein

nisOorl;
X is O, NR*, or CR*R*;
Y is a bond, CR?R? or S(O)2;

R!is selected from the group consisting of H, amido, carbocyclyl, heterocyclyl, aryl,

and heteroaryl;

R? and R? are independently selected from the group consisting of H, halogen, alkyl,
carbocyclyl, heterocyclyl, aryl, heteroaryl, —(CHz)—carbocyclyl, —(CHz2)-heterocyclyl,
—(CHz)-aryl, and —(CH2)-heteroaryl; or

R! and R? taken together with the carbon atom to which they are attached form a
carbocyclyl or heterocyclyl; or
R? and R? taken together with the carbon atom to which they are attached form a

carbocyclyl or heterocyclyl; and

R* and R* are each independently selected from the group consisting of H, alkyl, —
COz—alkyl, carbocyclyl, heterocyclyl, aryl, heteroaryl, —(CHz)—carbocyclyl, —(CH2)—
heterocyclyl, —-(CHz)-aryl, and —(CHz2)-heteroaryl; or

11



WO 2022/226388 PCT/US2022/026065

R* and R* taken together with the carbon atom to which they are attached form a

carbocyclyl or heterocyclyl;

wherein each alkyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl is independently
optionally substituted with one or more substituents selected from the group
consisting of halogen, haloalkyl, oxo, hydroxy, alkoxy, -OCH3s, -CO2CHj3, —
C(O)NH(OH),—CH3, morpholine, and —C(O)N-cyclopropyl.

[0047] In some embodiments, the HDACG6 inhibitor is CAY 10603, tubacin, rocilinostat (ACY -
1215), citarinostat (ACY-241), ACY-738, QTX-125, CKD-506, nexturastat A, tubastatin A, or
HPOB.

[0048] In some embodiments, the HDACG6 inhibitor is tubastatin A.
[0049] In some embodiments, the HDAC6 inhibitor is ricolinostat.
[0050] In some embodiments, the HDAC6 inhibitor is CAY 10603.
[0051] In some embodiments, the HDACS6 inhibitor is nexturastat A.

[0052] In some embodiments, the HDAC6 inhibitor is at least 100-fold selective against
HDACG6 compared to all other isozymes of HDAC.

[0053] In some embodiments, the HDAC6 inhibitor reduces HDAC6 activity by at least 30%,
at least 40%, at least 50%, at least 60%, at least 70%, at least 75%, at least 80%, at least 90%,
at least 95%, or at least 98%. In some embodiments, the HDACG6 inhibitor substantially
eliminates HDAC®6 activity.

[0054] In one aspect, the disclosure provides methods of treating or preventing dilated
cardiomyopathy in a subject in need thereof, comprising administering a gene silencing agent,

such as an RNA silencing agent (e.g., siIRNA).
[0055] In some embodiments, the dilated cardiomyopathy is familial dilated cardiomyopathy.

[0056] In some embodiments, the dilated cardiomyopathy is dilated cardiomyopathy due to
one or more BLC2-Associated Athanogene 3 (BAG3) mutations.

[0057] In some embodiments, the subject has a deleterious mutation in the BAG3 gene. In

some embodiments, the subject has BAG3E+*) mutation.

12
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[0058] In some embodiments, the dilated cardiomyopathy is dilated cardiomyopathy due to

one or more muscle LIM protein (MLP) mutations.

[0059] In some embodiments, the subject has a deleterious mutation in the CSPR3 gene

encoding MLP.
[0060] In some embodiments, the subject is a human.
[0061] In some embodiments, the administering to the subject is oral.

[0062] In some embodiments, the method restores the ejection fraction of the subject to at least

about the ejection fraction of a subject without dilated cardiomyopathy.

[0063] In some embodiments, the method increases the ejection fraction of the subject

compared to the subject’s ejection fraction before treatment.

[0064] In some embodiments, the method restores the ejection fraction of the subject to at least

about 20%, at least about 20%, at least about 30%, at least about 40%, or at least about 50%.

[0065] In some embodiments, the method increase the ejection fraction of the subject to by at
least about 5%, at least about 10%, at least about 20%, at least about 30%, or at least about

40%.

[0066] In some embodiments, the method reduces HDAC6 activity in the heart of the subject.
In some embodiments, the method substantially eliminates HDACG6 activity in the heart of the

subject.
[0067] In some embodiments, the method prevents heart failure in the subject.

[0068] In some embodiments, the method reduces left ventricular internal diameter at diastole

(LVIDd) in the subject.

[0069] In some embodiments, the method reduces left ventricular internal diameter at systole

(LVIDs) in the subject.
[0070] In some embodiments, the method reduces left ventricular mass in the subject.

[0071] In some embodiments, the method comprises selecting the HDACG6 inhibitor by
performing in vitro testing for selective inhibition of HDAC6 on each member of the plurality
of candidate compounds, thereby identifying a selected compound for use as the HDAC6
inhibitor.

13
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[0072] In another aspect, the disclosure provides an HDACS6 inhibitor for use in a method for
treating dilated cardiomyopathy.

[0073] In another aspect, the disclosure provides a pharmaceutical composition for use in a

method for treating dilated cardiomyopathy, comprising an HDAC6 inhibitor.

[0074] In another aspect, the disclosure provides a kit, comprising an HDAC6 inhibitor and

instructions for use in a method for treating dilated cardiomyopathy.

[0075] In another aspect, the disclosure provides use of an HDAC6 inhibitor in treating dilated

cardiomyopathy.

[0076] In another aspect, the disclosure provides a method of identifying a compound for
treatment of dilated cardiomyopathy, comprising contacting a cell culture comprising cells
having an inactivating mutation in BAG3 with each member of a plurality of candidate

compounds; and selecting a compound that reduces sarcomere damage in the cells.

[0077] In another aspect, the disclosure provides method of treating dilated cardiomyopathy in
a subject in need thereof, comprising: (a) identifying a compound by contacting a cell culture
comprising cells having an inactivating mutation in BAG3 with each member of a plurality of
candidate compounds; and selecting a compound which reduces sarcomere damage; and (b)

administering a therapeutically effective amount of the selected compound to the subject.
BRIEF DESCRIPTION OF DRAWINGS

[0078] FIG. 1 shows a graphic abstract of the experimental method used herein.

[0079] FIG. 2A shows protein quantification using immunostaining of iPSC-CMs treated with
SCR and BAG3 siRNA. BAG3 protein levels were reduced by approximately 75%. Also,
protein levels of MYBPC3 and p62 were reduced, suggesting defects in sarcomere and

autophagic flux. Error bars = SD. ****P < (0.0001.
[0080] FIG. 2B shows a graphic abstract of the experimental method used herein.

[0081] FIG. 2C shows quantification of sarcomere damage in iPSC-CMs treated with SCR or
BAGS3 siRNA. The number of damaged iPSC-CMs increased as a function of time in BAG3
knockdown (KD) cells. Error bars = SD. ****P < 0.0001.

[0082] FIG. 3A shows a schematic of the high-content screening approach using iPSC-CMs.

14
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[0083] FIG. 3B shows an unbiased screen was performed using a library of 5500 bioactive
compounds. iPSC-CMs were treated with BAG3 siRNA and compounds at a concentration of
1uM. Hits were first identified using deep learming on control iPSC-CMs treated with either
SCR or BAG3 siRNA. The hit threshold was set at a cardiomyocyte score of 0.3.

[0084] FIG. 3C shows the top 24 compounds consisted of histone deacetylase (HDAC) and
microtubule inhibitors. In addition, three known heart failure agents were identified: sotalol
(beta-blocker and K-channel blocker), omecamtiv mecarbil (cardiac myosin activator), and

anagrelide (PDE3 inhibitor).

[0085] FIG. 4A shows iPSC-CMs were treated with a panel of pan- and isozyme-specific
HDAC inhibitors, and protein levels were quantified 4 days after treatment using
immunochemistry at 5 doses ranging from 10nM to 1000nM. BAG3 protein levels did not
increase in cells treated with HDAC inhibitors. Bortezomib (known to increase BAG3

expression) was used as a positive control.

[0086] FIG. 4B shows the same panel of HDAC inhibitors were used at 100nM concentration,
and RNA expression was quantified using qPCR 2 days after drug treatment. HDAC inhibitors
did not activate BAG3 expression at the transcription level. Bortezomib (known to increase

BAGS3 expression) was used as a positive control. Error bars = SD.

[0087] FIGs. SA-5C show target validation studies show inhibiting HDACG is sufficient to
protect against sarcomere damage in BAG3-deficient iPSC-CMs

[0088] (FIG. 5A) Top compound classes (HDAC inhibitors, microtubule inhibitors) from the
library screen and two cardiovascular standard-of-care agents [omecamtiv mecarbil
(Omecamtiv) and sotalol] identified from the screen were validated at a 1uM dose using the
cardiomyocyte score. Data from 1-2 independent biological replicates. n = 4 — 16 technical

replicates per condition. Error bars = SD.

[0089] (FIG. 5B) Further validation using siRNAs showed that knockdown of HDAC6
protected against sarcomere damage in BAG3KD iPSC-CMs using the cardiomyocyte score
with the deep learning algorithm. Data from 2-7 independent biological replicates. n =4 - 16

technical replicates per condition. Error bars = SD. ****P < 0.0001.

[0090] (FIG. 5C) Representative immunostaining of anti-MYBPC3 in iPSC-CMs treated with
scramble (SCR), BAG3, or BAG3+HDAC6 siRNA. Arrows indicate sarcomere damage. Scale

bar =50 um.
15
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[0091] FIGs. 6A-6C show siRNA knockdown of HDACSG is essential and sufficient to protect

against cardiomyocyte damage induced by BAG3 loss-of-function

[0092] (FIG. 6A) Cardiomyocyte score of iPSC-CMS treated with four siRNAs targeting
HDACI through HDACI11, individually and pooled (p), along with BAG3 siRNA. Two
independent siRNAs targeting HDAC6 and as a pool showed an improved cardiomyocyte

score. n = 4-16 technical replicates per condition. Error bars = SD. ***P < 0.001.

[0093] (FIG. 6B) Immunocytochemistry showing that BAG3 protein levels were ~60% after
knockdown. Co-knockdown of HDAC1 through HDAC11 with BAG3 did not increase BAG3
levels. n = 5-16 technical replicates. Error bars = SD. ***P < (0.001.

[0094] (FIG. 6C) Immunocytochemistry showing knockdown of HDAC3 and HDAC6
increased tubulin acetylation (Ac-Tubulin) in iPSC-CMs. n = 5-16 technical replicates. Error
bars = SD.

[0095] FIGs. 7A-7D show TY A-018 is a highly selective HDACS6 inhibitor.

[0096] (FIG. 7A) Biochemical assays using recombinant human HDAC6 and HDACI1
deacetylase activity show HDAC6 (on-target) and HDAC1 (off-target) inhibition curves
following treatment with givinostat (pan-HDAC inhibitor), tubastatin A (HDAC6-selective
inhibitor), and TY A-018 (HDACG6-selective inhibitor). Error bars = SD.

[0097] (FIG. 7B) Cell-based assay in iPSC-CMs shows dose-response curve of tubulin
acetylation (Ac-Tubulin) as a function of drug concentration. Based on the calculated ECso,
givinostat, tubastatin A, and TYA-018 have similar ranges of cellular potencies for HDAC6
(ranging from 0.1uM to 0.3uM), with TY A-018 being the most potent. Error bars = SD. ECso,

half maximal effective concentration.

[0098] (FIG. 7C) Immunostaining of iPSC-CMs treated with 5.5uM of each drug stained with
anti-Ac-Tubulin antibody. Scale bar = 200 pm.

[0099] (FIG. 7D) Western blot of iPSC-CMs treated with TYA-018 (HDAC6-specific
inhibitor) stained with monoclonal anti-Ac-Lysine. Givinostat (Giv; pan-HDAC inhibitor
control) showed both on-target (Ac-Tubulin stain) and off-target (Ac-Histone H3 and H4 stain)
activity. TY A-018 only shows specific on-target activity with no detectable off-target activity,
even at 33uM.
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[0100] FIGs. 8A-8C show TY A-018 is an exquisitely selective HDAC6 inhibitor as measured

in biochemical and cell-based assays.

[0101] (FIG. 8A) Biochemical assay measuring deacetylase activity of HDAC1 through
HDACI11 in the presence givinostat (pan-HDAC inhibitor), tubastatin A (HDAC6-selective
inhibitor), and TY A-018 (HDAC6-selective inhibitor).

[0102] (FIG. 8B) Selectivity over HDAC6 activity showed TYA-018 has greater than 2500-
fold selectivity for HDAC6 over other HDACs.

[0103] (FIG. 8C) Pro-BNP in iPSC-CMs after 4 days of incubation with drugs shows TY A-

018 does not induce cellular stress. Error bars = SD.

[0104] FIGs. 9A-9M show givinostat and tubastatin A protect heart function in BAG3°K©

mouse

[0105] (FIG. 9A) Schematic of drug treatments in BAG3“0 mouse model. Daily dosing began
at 1 month of age. Givinostat (pan-HDAC inhibitor) was administered daily by oral gavage
(PO) at 30 mg/kg. Tubastatin A (HDAC6-selective inhibitor) was administered daily by
intraperitoneal injection (IP) at 50 mg/kg.

[0106] (FIG. 9B) Ejection fraction indicated that daily dosing of givinostat (Giv) protected
heart function during the 10-week dosing period. Error bars = SEM. ***P < 0.001, ****P <
0.0001.

[0107] (FIG. 9C) Ejection fraction was tracked from the first day of dosing, and the delta
gjection fraction was measured. During the 10-week period, heart function declined by 0.6%
in the givinostat-treated arm (not significant), whereas it dropped by an average of 23.9% in

the vehicle-treated arm (****P < 0.0001). Error bars = SEM.

[0108] Ejection fraction (FIG. 9D) and delta ejection fraction (FIG. 9E) (compared to the pre-
dose baseline) at 3.5 months of age and 10 weeks of dosing shows givinostat protects against

declining heart function in BAG3%%© mice. Error bars = SEM. ****P < (.0001.

[0109] Left ventricular internal diameter at diastole (LVIDd) (FIG. 9F) and systole (LVIDs)
(FIG. 9G) were significantly reduced in BAG3°C mice treated with givinostat, bringing them
closer to the levels seen in their WT littermates. Error bars = SEM. *P < 0.05, ***P < (0.001.
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[0110] (FIG. 9H) Ejection fraction indicated that daily dosing of tubastatin A (TubA)
protected heart function during the 10-week dosing period. Error bars = SEM. *P < 0.05, **P
<0.01, ***P < 0.001.

[0111] (FIG. 91) Ejection fraction was tracked from the first day of dosing, and delta ejection
fraction was measured. During the 10-week period, heart function declined by 1.7% in
BAG30 mice treated with tubastatin A (not significant), whereas it dropped by 21.5% in mice
treated with vehicle (¥**P < 0.01). Error bars = SEM.

[0112] Ejection fraction (FIG. 9J) and delta ejection fraction (FIG. 9K) (compared to the pre-
dose baseline) at 3.5 months of age and 10 weeks of dosing shows tubastatin A protected

against declining heart function in BAG3%© mice. **P < 0.01, ***P < 0.001.

[0113] Tubastatin A significantly reduced LVIDd (FIG. 9L) and LVIDs (FIG. 9M) in
BAG3° mice to levels seen in their WT littermates. Error bars = SEM. **P < 0.01.

[0114] FIGs. 10A-10I show BAG3®*%% mice develop heart failure and are protected by

administration of tubastatin A.

[0115] (FIG. 10A) Schematic of the BAG3%*** mouse model in which the WT BAGS3 allele
is floxed with LoxP sites and removed after tMHC-cre driven excision, leaving the E455K
mutated form of BAG3 (BAG3p) expressed in the heart. BAG3 (WT and E445K) is expressed

in other tissues.

[0116] (FIG. 10B) Treatment with tubastatin A (TubA; an HDAC6-selective inhibitor) began
at 3 months of age. Daily dosing at 50 mg/kg significantly protected mice against declines in

heart function compared to the vehicle-treated group. Error bars = SEM. *P < 0.05.

[0117] (FIG. 10C) Ejection fraction was tracked from the first day of dosing, and delta ejection
fraction was measured. Data show 10.1% decline in tubastatin A—treated mice during the 6-
week period, whereas the vehicle-treated arm dropped by 29.0%. Error bars = SEM. *P < 0.05,
**P < (.01.

[0118] (FIG. 10D & FIG. 10E) Ejection fraction and delta ejection fraction (compared to the
pre-dose baseline) at 4.5 months of age and 6 weeks of dosing shows tubastatin A (TubA)
protects against declining heart function in the BAG3°K© mice. Error bars = SEM. *P < 0.05.

[0119] Tubastatin A reduced left ventricular internal diameter at diastole (LVIDd) (FIG. 10F)
and systole (LVIDs) (FIG. 10G) in BAG3E4¥ mice.
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[0120] Kaplan-Meier plots show tubastatin A reduced mortality in BAG3®*% mice during the
6-week treatment (FIG. 10H). This effect was more pronounced in male mice (FIG. 101).

[0121] FIGs. 11A-11K show inhibiting HDAC6 with TYA-018 protects heart function in
BAG3%O mice.

[0122] (FIG. 11A) Schematic of drug treatment in BAG3°X® mouse model. TYA-018 (highly
selective HDACG6 inhibitor) was administered daily by oral gavage at 15 mg/kg starting when

mice were 2 months of age.

[0123] (FIG. 11B) Daily dosing of TYA-018 protected heart function during the 8-week

dosing period as measured by ejection faction. Error bars = SEM. *P < 0.05, **P <0.01.

[0124] (FIG. 11C) Ejection fraction was tracked from the first day of dosing, and delta ejection
fraction was measured. During the 8-week period, heart function did not decline in the TY A-
018-treated arm, whereas it dropped by 19.1% in the vehicle-treated arm. Error bars = SEM.
*P <0.05, **P <0.01.

[0125] Ejection fraction (FIG. 11D) and delta ejection fraction (FIG. 11E) (compared to the
pre-dose baseline) at 4 months of age and 8 weeks of dosing shows TY A-018 protects against

declining heart function in BAG3°° mice. Error bars = SEM. **P < 0.01.

[0126] Left ventricular internal diameter at diastole (LVIDd) (FIG. 11F) and systole (LVIDs)
(FIG. 11G) were reduced by TY A-018 in BAG3%© mice, bringing the levels closer to that of
their WT littermates. Error bars = SEM. *P < 0.05.

[0127] (FIG. 11H) Hearts from all three arms of the study were analyzed using RNA-Seq.
Principal component analysis of all coding genes showed a global correction of

BAG3*9+TYA-018 colding genes toward WT mice. Veh, vehicle.

[0128] (FIG. 11I) RNA-Seq analysis shows NPPB expression increased by approximately
fourfold in BAG3%0 mice compared to WT mice at 4 months of age. TYA-018 treatment
reduced NPPB levels by twofold in BAG3°%C mice. The level of NPPB in BAG3°KO+TYA-

018 mice was anticorrelated with heart function.

[0129] (FIG. 11J) Heatmap of RNA-Seq analysis from a selected number of genes. The data
shows correction of key sarcomere genes (MYH7, TNNI3, and MYL3) and genes regulating
mitochondrial function and metabolism (CYCI, NDUFSS8, NDUFBS, PPKARG?2) in
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BAG3°¥0+TYA-018 mice. Inflammatory (/L-18, NLRP3) and apoptosis (CASP1, CAPS8)

markers were also reduced.

[0130] (FIG. 11K) qPCR analysis shows ~3-fold increase in NPPB expression levels in
BAG3%0 mouse hearts. In BAG3°0 mice treated with TY A-018, NPPB expression levels are
significantly reduced close to WT levels. Error bars = SEM. ***P < 0.001.

[0131] FIGs. 12A-12B show cardiovascular standard-of-care drugs do not impact Ac-Tubulin
and HDAC6 expression

[0132] (FIG. 12A) Ac-Tubulin levels were measured in iPSC-CMs treated with five classes of
cardiovascular drugs used as standards of care (SOC) in the clinic. ARNi, angiotensin receptor
neprilysin; ARB, angiotensin II receptor blocker; ACEi, angiotensin-converting enzyme
inhibitor; SGLT2, sodium glucose co-transporter 2. Data shows no impact of SOC agents on
Ac-Tubulin levels.

[0133] (FIG. 12B) SOC agents did not significantly impact HDAC6 expression in iPSC-CMs
as measured using qPCR. N = 2 biological replicates with 4 technical replicates in each

experiment per condition. Error bars = SD.

[0134] FIG. 13A shows that HDAC6 levels were higher in ischemic human hearts vs healthy
human hearts. Error bars = SEM. *P < (.05, **P < (.01, ****P < 0.0001.

[0135] FIG. 13B shows increased levels of HDACG6 in BAG3%° mice and heart failure mouse

models.

[0136] FIGs. 14A-14J show inhibiting HDAC6 with TYA-631 protects heart function in

MLPXO mice

[0137] (FIGs. 14A) Schematic of drug treatment in MLPX® mouse model. TY A-631 (selective
HDACS®6 inhibitor) was administered daily by oral gavage at 30 mg/kg starting when mice were

1.5 months of age.

[0138] (FIGs. 14B) Immunostaining of iPSC-CMs treated with TY A-631 (5.5uM) results in
hyper-Ac-Tubulin. Scale bar =200 um.

[0139] (FIGs. 14C) Biochemical selectivity of TYA-631 shows 3500-fold selectivity for
HDACS6 over other HDAC:s.

[0140] (FIGs. 14D) Western blot of iPSC-CMs treated with TYA-631 stained with

monoclonal anti-Ac-Lysine. Givinostat (Giv;, pan-HDAC inhibitor control) showed both on-
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target (Ac-Tubulin stain) and off-target (Ac-Histone H3 and H4 stain) activity. TYA-631 only

shows specific on-target activity with no detectable off-target activity.

[0141] (FIGs. 14E) Daily dosing of TYA-631 protected heart function during the 9-week

dosing period as measured by ejection faction. Error bars = SEM. *P < 0.05, **P <0.01.

[0142] (FIGs. 14F) Ejection fraction was tracked from the first day of dosing, and delta
gjection fraction was measured. Mice treated with TY A-631 during the 9-week period show a
4.0% decline, whereas it dropped by 14.8% in the vehicle-treated arm. Error bars = SEM. *P
<0.05,**P <0.01.

[0143] Ejection fraction (FIGs. 14G) and delta ejection fraction (FIGs. 14H) (compared to the
pre-dose baseline) at 15 weeks of age and 9 weeks of dosing shows TYA-631 protects against
declining heart function in MLPX? mice. Error bars = SEM. **P < 0.01.

[0144] Left ventricular internal diameter at diastole (LVIDd) (FIGs. 14I) and systole (LVIDs)
(FIGs. 14J) were reduced by TYA-631 in MLPX® mice. Error bars = SEM.

DETAILED DESCRIPTION

Overview

[0145] The present disclosure relates generally to the demonstration, both in vitro and in vivo,
of the efficacy of various HDAC6 inhibitors in dilated cardiomyopathy (DCM). For example,
as disclosed herein, both tubastatin A (>100-fold selectivity over other HDACs) and TY A-018
(>2500-fold selectivity over other HDACs) are efficacious in a BAG3%KC and BAG3F+*K
mouse models of DCM. In addition, as disclosed herein, TYA-631 is efficacious in a MLPX?
mouse model of DCM. Further, the potency of a large number of various HDAC6 inhibitors

against HDACS is disclosed herein.

[0146] Accordingly, the disclosure provides support for use of HDACG6 inhibitors for the
treatment of DCM.

[0147] In some embodiments, provided herein are methods of treating or preventing dilated
cardiomyopathy in a subject in need thereof, comprising administering (e.g., orally) to a subject
(e.g., a human) a HDACS inhibitor. In some embodiments, provided herein are methods of
treating or preventing dilated cardiomyopathy associated with a decreased ejection fraction in
a subject in need thereof, comprising administering (e.g., orally) to the subject (e.g., a human)
a HDACS inhibitor.

21



WO 2022/226388 PCT/US2022/026065

[0148] Advantageously, administration of a selective HDACS6 inhibitor may be less toxic than
a pan-HDAC inhibitor. With being bound by theory, an HDACG6 inhibitor may 1) directly act
at the sarcomere level by protecting microtubules against mechanical damage, 2) improve
myocyte compliance, and/or 3) promote autophagic flux and clearance of misfolded and
damaged proteins. HDACS6 inhibition may directly stabilize and protect microtubules against
damage and protect the Z-disk. Because sarcomere damage and my ofibril disarray is a hallmark
of DCM (Dominguez et al., 2018), inhibition of HDAC6 may provide protection at the

sarcomere level in DCM.

Definitions

[0149] Unless the context indicates otherwise, it is specifically intended that the various
features of the invention described herein can be used in any combination. Moreover, the
disclosure also contemplates that in some embodiments, any feature or combination of features
set forth herein can be excluded or omitted. To illustrate, if the specification states that a
complex comprises components A, B and C, it is specifically intended that any of A, B or C,

or a combination thereof, can be omitted and disclaimed singularly or in any combination.

[0150] All numerical designations, e.g., pH, temperature, time, concentration, and molecular
weight, including ranges, are approximations which are varied (+) or (-) by increments of 1.0
or 0.1, as appropriate, or alternatively by a variation of +/- 15 %, or alternatively 10%, or
alternatively 5%, or alternatively 2%. It is to be understood, although not always explicitly
stated, that all numerical designations are preceded by the term “about™. It is to be understood
that such range format is used for convenience and brevity and should be understood flexibly
to include numerical values explicitly specified as limits of a range, but also to include all
individual numerical values or sub-ranges encompassed within that range as if each numerical
value and sub-range is explicitly specified. For example, a ratio in the range of about 1 to about
200 should be understood to include the explicitly recited limits of about 1 and about 200, but
also to include individual ratios such as about 2, about 3, and about 4, and sub-ranges such as
about 10 to about 50, about 20 to about 100, and so forth. It also is to be understood, although
not always explicitly stated, that the reagents described herein are merely exemplary and that

equivalents of such are known in the art.

[0151] Also as used herein, “and/or” refers to and encompasses any and all possible
combinations of one or more of the associated listed items, as well as the lack of combinations
when interpreted in the alternative (“or”).
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[0152] The term “a” or “an” refers to one or more of that entity, i.e. can refer to plural referents.
As such, the terms “a,” “an,” “one or more,” and “at least one™ are used interchangeably herein.
In addition, reference to “an element” by the indefinite article “a” or “an” does not exclude the
possibility that more than one of the elements is present, unless the context clearly requires that

there is one and only one of the elements.

[0153] Throughout this application, the term “about” is used to indicate that a value includes
the inherent variation of error for the device or the method being employed to determine the
value, or the variation that exists among the samples being measured. Unless otherwise stated
or otherwise evident from the context, the term “about” means within 10% above or below the
reported numerical value (except where such number would exceed 100% of a possible value
or go below 0%). When used in conjunction with a range or series of values, the term “about”
applies to the endpoints of the range or each of the values enumerated in the series, unless
otherwise indicated. As used in this application, the terms “about™ and “approximately” are

used as equivalents.

[0154] As used herein, the term “HDAC6” refers to the enzyme that in humans is encoded by
the HDACG6 gene.

[0155] As used herein, the term “HDACS6 inhibitor” refers to a compound that inhibits at least
one enzymatic activity of HDAC6.

[0156] An HDACSG inhibitor may be a “selective” HDACG6 inhibitor. The term “selective™ as
used herein refers to selectivity against other HDACs, known in the art as “isozymes.” In some
embodiments, the selectivity ratio of HDAC6 over HDACT is from about 5 to about 30,0000,
e.g., about 5, about 10, about 20, about 30, about 40, about 50, about 60, about 70, about 80,
about 90, about 100, about 1000, about 2000, about 3000, about 4000, about 5000, about 6000,
about 7000, about 8000, about 9000, about 10,000, about 15,000, about 20,000, about 25,000,

or about 30,000, including all values and ranges therebetween.

[0157] For example, a HDAC6 inhibitor may be at least 100-fold selective against HDAC6
compared to all other isozymes of HDAC. In some cases, selectivity may be determined by
reference of another HDAC inhibitor, such as a pan-HDAC inhibitor—that is an inhibitor that
inhibits HDACs other than HDAC6 in addition to HDAC6. Givinostat is an example of a pan-
HDACSG6 inhibitor. In some embodiments, a selective HDACG6 inhibitor inhibits HDACs other
than HDACS6 at least 100-fold less effectively than givinostat.
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[0158] As used herein, the term “treating™ refers to acting upon a disease, disorder, or condition
with an agent to reduce or ameliorate harmful or any other undesired effects of the disease,

disorder, condition and/or their symptoms.

[0159] As used herein, the term “preventing” refers to reducing the incidence or risk of
developing, or delaying the development of, harmful or any other undesired effects of the

disease, disorder, condition and/or symptoms

[0160] “Administration,” “administering” and the like, refer to administration to a subject by
a medical professional or by self-administration by the subject, as well as to indirect
administration, which may be the act of prescribing a composition of the invention. Typically,
an effective amount is administered, which amount can be determined by one of skill in the art.
Any method of administration may be used. Administration to a subject can be achieved by,
for example, oral administration, in liquid or solid form, e.g. in capsule or tablet form;

intravascular injection; intramyocardial delivery; or other suitable forms of administration.

[0161] As used herein, the term “effective amount™ and the like refers to an amount that is
sufficient to induce a desired physiologic outcome (e.g., increased cardiac function, decreased
mortality, or decreased risk/incidence of hospitalization, increased exercise capacity, or
reduced expression of one or more biomarkers associated with heart failure—such as BNP).
An effective amount can be administered in one or more administrations, applications or
dosages. Such delivery is dependent on a number of variables including the time period which
the individual dosage unit is to be used, the bioavailability of the composition, the route of
administration, etc. It is understood, however, that specific amounts of the compositions for
any particular subject depends upon a variety of factors including the activity of the specific
agent employed, the age, body weight, general health, sex, and diet of the subject, the time of
administration, the rate of excretion, the composition combination, severity of the particular

disease being treated and form of administration.

[0162] As used herein, the terms “subject” or “patient” refers to any animal, such as a
domesticated animal, a zoo animal, or a human. The “subject” or “patient” can be a mammal
like a dog, cat, horse, livestock, a zoo animal, or a human. The subject or patient can also be
any domesticated animal such as a bird, a pet, or a farm animal. Specific examples of “subjects”
and “patients” include, but are not limited to, individuals with a cardiac disease or disorder,

and individuals with cardiac disorder-related characteristics or symptoms.
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[0163] The phrase “pharmaceutically acceptable” is employed herein to refer to those
compounds, materials, compositions, and/or dosage forms which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of human beings and animals
without excessive toxicity, irritation, allergic response, or other problem or complication,

commensurate with a reasonable benefit/risk ratio.

[0164] The term “pharmaceutically acceptable salts” include those obtained by reacting the
active compound functioning as a base, with an inorganic or organic acid to form a salt, for
example, salts of hydrochloric acid, sulfuric acid, phosphoric acid, methanesulfonic acid,
camphorsulfonic acid, oxalic acid, maleic acid, succinic acid, citric acid, formic acid,
hydrobromic acid, benzoic acid, tartaric acid, fumaric acid, salicylic acid, mandelic acid,
carbonic acid, etc. Those skilled in the art will further recognize that acid addition salts may be
prepared by reaction of the compounds with the appropriate inorganic or organic acid via any

of a number of known methods.

[0165] “Alkyl” or “alkyl group” refers to a fully saturated, straight or branched hydrocarbon
chain having from one to twelve carbon atoms, and which is attached to the rest of the molecule
by a single bond. Alkyls comprising any number of carbon atoms from 1 to 12 are included.
An alkyl comprising up to 12 carbon atoms is a C1-Ci2 alkyl, an alkyl comprising up to 10
carbon atoms is a C1-Cio alkyl, an alkyl comprising up to 6 carbon atoms is a C1-Cs alkyl and
an alkyl comprising up to 5 carbon atoms is a C1-Cs alkyl. A C1-Cs alkyl includes Cs alkyls,
Cs alkyls, Cs alkyls, C2 alkyls and C1 alkyl (i.e., methyl). A C1-Cs alkyl includes all moieties
described above for Ci1-Cs alkyls but also includes Ce alkyls. A Ci-Cio alkyl includes all
moieties described above for C1-Cs alkyls and C1-Cs alkyls, but also includes C7, Cs, Co and
Cio alkyls. Similarly, a C1-Ci2 alkyl includes all the foregoing moieties, but also includes C11
and C12 alkyls. Non-limiting examples of C1-Ci2 alkyl include methyl, ethyl, n-propyl, i-propyl,
sec-propyl, n-butyl, i-butyl, sec-butyl, t-butyl, n-pentyl, t-amyl, n-hexyl, n-heptyl, n-octyl, n-
nonyl, n-decyl, n-undecyl, and n-dodecyl. Unless stated otherwise specifically in the

specification, an alkyl group can be optionally substituted.

[0166] “Alkylene™ or “alkylene chain” refers to a fully saturated, straight or branched divalent

hydrocarbon chain radical, and having from one to twelve carbon atoms. Non-limiting

examples of C1-C12 alkylene include methylene, ethylene, propylene, n-butylene, and the like.

The alkylene chain is attached to the rest of the molecule through a single bond and to a radical

group (e.g., those described herein) through a single bond. The points of attachment of the
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alkylene chain to the rest of the molecule and to the radical group can be through one carbon
or any two carbons within the chain. Unless stated otherwise specifically in the specification,

an alkylene chain can be optionally substituted.

[0167] “Alkenyl” or “alkenyl group™ refers to a straight or branched hydrocarbon chain having
from two to twelve carbon atoms, and having one or more carbon-carbon double bonds. Each
alkenyl group is attached to the rest of the molecule by a single bond. Alkenyl group comprising
any number of carbon atoms from 2 to 12 are included. An alkenyl group comprising up to 12
carbon atoms is a C2-C12 alkenyl, an alkenyl comprising up to 10 carbon atoms is a C2-Cio
alkenyl, an alkenyl group comprising up to 6 carbon atoms is a C2-Cs alkenyl and an alkenyl
comprising up to 5 carbon atoms is a C2-Cs alkenyl. A C2-Cs alkenyl includes Cs alkenyls, C4
alkenyls, Cs alkenyls, and Cz alkenyls. A C2-Cs alkenyl includes all moieties described above
for C2-Cs alkenyls but also includes Cs alkenyls. A C2-Cio alkenyl includes all moieties
described above for C2-Cs alkenyls and C2-Cs alkenyls, but also includes C7, Cs, Co and Cio
alkenyls. Similarly, a C2-C12 alkenyl includes all the foregoing moieties, but also includes C11
and Ci2 alkenyls. Non-limiting examples of C2-C12 alkenyl include ethenyl (vinyl), 1-propenyl,
2-propenyl (allyl), iso-propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 1-
pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-
hexenyl, 1-heptenyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl, 6-heptenyl, 1-octenyl, 2-
octenyl, 3-octenyl, 4-octenyl, S-octenyl, 6-octenyl, 7-octenyl, 1-nonenyl, 2-nonenyl, 3-
nonenyl, 4-nonenyl, 5-nonenyl, 6-nonenyl, 7-nonenyl, 8-nonenyl, 1-decenyl, 2-decenyl, 3-
decenyl, 4-decenyl, 5-decenyl, 6-decenyl, 7-decenyl, 8-decenyl, 9-decenyl, 1-undecenyl, 2-
undecenyl, 3-undecenyl, 4-undecenyl, 5-undecenyl, 6-undecenyl, 7-undecenyl, 8-undecenyl,
9-undecenyl, 10-undecenyl, 1-dodecenyl, 2-dodecenyl, 3-dodecenyl, 4-dodecenyl, 5-
dodecenyl, 6-dodecenyl, 7-dodecenyl, 8-dodecenyl, 9-dodecenyl, 10-dodecenyl, and 11-
dodecenyl. Unless stated otherwise specifically in the specification, an alkyl group can be

optionally substituted.

[0168] “Alkenylene” or “alkenylene chain™ refers to an unsaturated, straight or branched
divalent hydrocarbon chain radical having one or more olefins and from two to twelve carbon
atoms. Non-limiting examples of C2-C12 alkenylene include ethenylene, propenylene,
n-butenylene, and the like. The alkenylene chain is attached to the rest of the molecule through
a single bond and to a radical group (e.g., those described herein) through a single bond. The

points of attachment of the alkenylene chain to the rest of the molecule and to the radical group
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can be through one carbon or any two carbons within the chain. Unless stated otherwise

specifically in the specification, an alkenylene chain can be optionally substituted.

[0169] “Alkynyl” or “alkynyl group” refers to a straight or branched hydrocarbon chain
having from two to twelve carbon atoms, and having one or more carbon-carbon triple bonds.
Each alkynyl group is attached to the rest of the molecule by a single bond. Alkynyl group
comprising any number of carbon atoms from 2 to 12 are included. An alkynyl group
comprising up to 12 carbon atoms is a C2-C12 alkynyl, an alkynyl comprising up to 10 carbon
atoms is a C2-Cio alkynyl, an alkynyl group comprising up to 6 carbon atoms is a C2-Cs alkynyl
and an alkynyl comprising up to 5 carbon atoms is a C2-Cs alkynyl. A C2-Cs alkynyl includes
Cs alkynyls, Cs alkynyls, Cs alkynyls, and Cz alkynyls. A C2-Ce alkynyl includes all moieties
described above for C2-Cs alkynyls but also includes Cs alkynyls. A C2-Cio alkynyl includes
all moieties described above for C2-Cs alkynyls and C2-Cs alkynyls, but also includes C7, Cs,
Co and Cio alkynyls. Similarly, a C2-C12 alkynyl includes all the foregoing moieties, but also
includes C11 and Ci2 alkynyls. Non-limiting examples of C»-Ci2 alkenyl include ethynyl,
propynyl, butynyl, pentynyl and the like. Unless stated otherwise specifically in the

specification, an alkyl group can be optionally substituted.

[0170] “Alkynylene” or “alkynylene chain™ refers to an unsaturated, straight or branched
divalent hydrocarbon chain radical having one or more alkynes and from two to twelve carbon
atoms. Non-limiting examples of C2-Ci2 alkynylene include ethynylene, propynylene,
n-butynylene, and the like. The alkynylene chain is attached to the rest of the molecule through
a single bond and to a radical group (e.g., those described herein) through a single bond. The
points of attachment of the alkynylene chain to the rest of the molecule and to the radical group
can be through any two carbons within the chain having a suitable valency. Unless stated

otherwise specifically in the specification, an alkynylene chain can be optionally substituted.

[0171] “Alkoxy” refers to a group of the formula -ORa where Ra is an alkyl, alkenyl or alknyl
as defined above containing one to twelve carbon atoms. Unless stated otherwise specifically

in the specification, an alkoxy group can be optionally substituted.

[0172] “Aryl” refers to a hydrocarbon ring system comprising hydrogen, 6 to 18 carbon atoms
and at least one aromatic ring, and which is attached to the rest of the molecule by a single
bond. For purposes of this disclosure, the aryl can be a monocyclic, bicyclic, tricyclic or
tetracyclic ring system, which can include fused or bridged ring systems. Aryls include, but are

not limited to, aryls derived from aceanthrylene, acenaphthylene, acephenanthrylene,
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anthracene, azulene, benzene, chrysene, fluoranthene, fluorene, as-indacene, s-indacene,
indane, indene, naphthalene, phenalene, phenanthrene, pleiadene, pyrene, and triphenylene.
Unless stated otherwise specifically in the specification, the “aryl” can be optionally

substituted.

[0173] “Carbocyclyl,” “carbocyclic ring” or “carbocycle” refers to a rings structure, wherein
the atoms which form the ring are each carbon, and which is attached to the rest of the molecule
by a single bond. Carbocyclic rings can comprise from 3 to 20 carbon atoms in the ring.
Carbocyclic rings include aryls and cycloalkyl, cycloalkenyl, and cycloalkynyl as defined
herein. Unless stated otherwise specifically in the specification, a carbocyclyl group can be

optionally substituted.

[0174] “Carbocyclylalkyl” refers to a radical of the formula -Rp-Ra where Ry is an alkylene,
alkenylene, or alkynylene group as defined above and Rad is a carbocyclyl radical as defined
above. Unless stated otherwise specifically in the specification, a carbocyclylalkyl group can

be optionally substituted.

[0175] “Cycloalkyl” refers to a stable non-aromatic monocyclic or polycyclic fully saturated
hydrocarbon consisting solely of carbon and hydrogen atoms, which can include fused or
bridged ring systems, having from three to twenty carbon atoms (e.g., having from three to ten
carbon atoms) and which is attached to the rest of the molecule by a single bond. Monocyclic
cycloalkyls include, for example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, and cyclooctyl. Polycyclic cycloalkyls include, for example, adamantyl,
norbornyl, decalinyl, 7,7-dimethyl-bicyclo[2.2.1]heptanyl, and the like. Unless otherwise

stated specifically in the specification, a cycloalkyl group can be optionally substituted.

[0176] “Cycloalkenyl” refers to a stable non-aromatic monocyclic or polycyclic hydrocarbon
consisting solely of carbon and hydrogen atoms, having one or more carbon-carbon double
bonds, which can include fused or bridged ring systems, having from three to twenty carbon
atoms, preferably having from three to ten carbon atoms, and which is attached to the rest of
the molecule by a single bond. Monocyclic cycloalkenyls include, for example, cyclopentenyl,
cyclohexenyl, cycloheptenyl, cycloctenyl, and the like. Polycyclic cycloalkenyls include, for
example, bicyclo[2.2.1]hept-2-enyl and the like. Unless otherwise stated specifically in the

specification, a cycloalkenyl group can be optionally substituted.
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[0177] “Cycloalkynyl” refers to a stable non-aromatic monocyclic or polycyclic hydrocarbon
consisting solely of carbon and hydrogen atoms, having one or more carbon-carbon triple
bonds, which can include fused or bridged ring systems, having from three to twenty carbon
atoms, preferably having from three to ten carbon atoms, and which is attached to the rest of
the molecule by a single bond. Monocyclic cycloalkynyl include, for example, cycloheptynyl,
cyclooctynyl, and the like. Unless otherwise stated specifically in the specification, a

cycloalkynyl group can be optionally substituted.

[0178] “Haloalkyl™ refers to an alkyl, as defined above, that is substituted by one or more halo
radicals, e.g, trifluoromethyl, difluoromethyl, trichloromethyl, 2,2,2-trifluoroethyl,
1,2-difluoroethyl, 3-bromo-2-fluoropropyl, 1,2-dibromoethyl, and the like. Unless stated

otherwise specifically in the specification, a haloalkyl group can be optionally substituted.

[0179] “Heterocyclyl,” “heterocyclic ring” or “heterocycle” refers to a stable saturated,
unsaturated, or aromatic 3- to 20-membered ring which consists of two to nineteen carbon
atoms and from one to six heteroatoms selected from the group consisting of nitrogen, oxygen
and sulfur, and which is attached to the rest of the molecule by a single bond. Heterocyclycl or
heterocyclic rings include heteroaryls, heterocyclylalkyls, heterocyclylalkenyls, and
hetercyclylalkynyls. Unless stated otherwise specifically in the specification, the heterocyclyl
can be a monocyclic, bicyclic, tricyclic or tetracyclic ring system, which can include fused or
bridged ring systems; and the nitrogen, carbon or sulfur atoms in the heterocyclyl can be
optionally oxidized; the nitrogen atom can be optionally quaternized; and the heterocyclyl can
be partially or fully saturated. Examples of such heterocyclyl include, but are not limited to,
dioxolanyl, thienyl[1,3]dithianyl, decahydroisoquinolyl, imidazolinyl, imidazolidinyl,
isothiazolidinyl, isoxazolidinyl, morpholinyl, octahydroindolyl, octahydroisoindolyl,
2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolidinyl, oxazolidinyl, piperidinyl, piperazinyl,
4-piperidonyl, pyrrolidinyl, pyrazolidinyl, quinuclidinyl, thiazolidinyl, tetrahydrofuryl,
trithianyl, tetrahydropyranyl, thiomorpholinyl, thiamorpholinyl, 1-oxo-thiomorpholinyl, and
1,1-dioxo-thiomorpholinyl. Unless stated otherwise specifically in the specification, a

heterocyclyl group can be optionally substituted.

[0180] “Heteroaryl” refers to a 5- to 20-membered ring system comprising hydrogen atoms,
one to nineteen carbon atoms, one to six heteroatoms selected from the group consisting of
nitrogen, oxygen and sulfur, at least one aromatic ring, and which is attached to the rest of the
molecule by a single bond. For purposes of this disclosure, the heteroaryl can be a monocyclic,
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bicyclic, tricyclic or tetracyclic ring system, which can include fused or bridged ring systems;
and the nitrogen, carbon or sulfur atoms in the heteroaryl can be optionally oxidized; the
nitrogen atom can be optionally quaternized. Examples include, but are not limited to, azepinyl,
acridinyl, benzimidazolyl, benzothiazolyl, benzindolyl, benzodioxolyl, benzofuranyl,
benzooxazolyl, benzothiazolyl, benzothiadiazolyl, benzo[b][1,4]dioxepinyl,
1,4-benzodioxanyl, benzonaphthofuranyl, benzoxazolyl, benzodioxolyl, benzodioxinyl,
benzopyranyl, benzopyranonyl, benzofuranyl, benzofuranonyl, benzothienyl
(benzothiophenyl), benzotriazolyl, benzo[4,6]imidazo[1,2-a]pyridinyl, carbazolyl, cinnolinyl,
dibenzofuranyl, dibenzothiophenyl, furanyl, furanonyl, isothiazolyl, imidazolyl, indazolyl,
indolyl, indazolyl, isoindolyl, indolinyl, isoindolinyl, isoquinolyl, indolizinyl, isoxazolyl,
naphthyridinyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl, 1-oxidopyridinyl,
1-oxidopyrimidinyl, 1-oxidopyrazinyl, 1-oxidopyridazinyl, 1-phenyl-1H-pyrrolyl, phenazinyl,
phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolyl, pyrazolyl, pyridinyl,
pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl, quinoxalinyl, quinolinyl, quinuclidinyl,
isoquinolinyl, tetrahydroquinolinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, triazinyl, and
thiophenyl (i.e. thienyl). Unless stated otherwise specifically in the specification, a heteroaryl
group can be optionally substituted.

[0181] “Heterocyclylalkyl” refers to a radical of the formula -Ru-Re where Ry is an alkylene,
alkenylene, or alkynylene group as defined above and Re is a heterocyclyl radical as defined
above. Unless stated otherwise specifically in the specification, a heterocycloalkylalkyl group

can be optionally substituted.

[0182] The term “substituted” used herein means any of the groups described herein (e.g,
alkyl, alkenyl, alkynyl, alkoxy, aryl, aralkyl, carbocyclyl, cycloalkyl, cycloalkenyl,
cycloalkynyl, haloalkyl, heterocyclyl, and/or heteroaryl) wherein at least one hydrogen atom is
replaced by a bond to a non-hydrogen atoms such as, but not limited to: a halogen atom such
as F, Cl, Br, and [; an oxygen atom in groups such as hydroxyl groups, alkoxy groups, and ester
groups; a sulfur atom in groups such as thiol groups, thioalkyl groups, sulfone groups, sulfonyl
groups, and sulfoxide groups; a nitrogen atom in groups such as amines, amides, alkylamines,
dialkylamines, arylamines, alkylarylamines, diarylamines, N-oxides, imides, and enamines; a
silicon atom in groups such as trialkylsilyl groups, dialkylarylsilyl groups, alkyldiarylsilyl
groups, and triarylsilyl groups; and other heteroatoms in various other groups. “Substituted”

also means any of the above groups in which one or more hydrogen atoms are replaced by a
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higher-order bond (e.g., a double- or triple-bond) to a heteroatom such as oxygen in oxo,
carbonyl, carboxyl, and ester groups; and nitrogen in groups such as imines, oximes,
hydrazones, and nitriles. For example, “substituted” includes any of the above groups in which
one or more hydrogen atoms are replaced
with -NRgRh, -NRgC(=0)Rn, -NRgC(=0)NRgRn, -NRC(=0)ORn, -NRgSO2Rn, -OC(=0O)NR,
Rup, -ORg, -SRg, -SORg, -SO2Rg, -OSO2Rg, -SO20Rg, =NSO2Rg, and -SO2NRgRn. “Substituted”
also means any of the above groups in which one or more hydrogen atoms are replaced
with -C(=0)Rg, -C(=0)ORg, -C(=0)NRgRn, -CH2SO02Rg, -CH2SO2NRgR:. In the foregoing, R
and Rn are the same or different and independently hydrogen, alkyl, alkenyl, alkynyl, alkoxy,
alkylamino, thioalkyl, aryl, aralkyl, cycloalkyl, cycloalkenyl, cycloalkynyl, cycloalkylalkyl,
haloalkyl, haloalkenyl, haloalkynyl, heterocyclyl, N-heterocyclyl, heterocyclylalkyl,
heteroaryl, N-heteroaryl and/or heteroarylalkyl. “Substituted” further means any of the above
groups in which one or more hydrogen atoms are replaced by a bond to an amino, cyano,
hydroxyl, imino, nitro, oxo, thioxo, halo, alkyl, alkenyl, alkynyl, alkoxy, alkylamino, thioalkyl,
aryl, aralkyl, cycloalkyl, cycloalkenyl, cycloalkynyl, cycloalkylalkyl, haloalkyl, haloalkenyl,
haloalkynyl, heterocyclyl, N-heterocyclyl, heterocyclylalkyl, heteroaryl, N-heteroaryl and/or
heteroarylalkyl group. In addition, each of the foregoing substituents can also be optionally

substituted with one or more of the above substituents.

[0183] As used herein, the symbol % ” (hereinafter can be referred to as “a point of

attachment bond™) denotes a bond that is a point of attachment between two chemical entities,

one of which is depicted as being attached to the point of attachment bond and the other of

which is not depicted as being attached to the point of attachment bond. For example, XY_%_

” indicates that the chemical entity “XY” is bonded to another chemical entity via the point of
attachment bond. Furthermore, the specific point of attachment to the non-depicted chemical

entity can be specified by inference. For example, the compound CH3-R?, wherein R* is H or

XY . . . .
-g_ > infers that when R? is “XY™, the point of attachment bond is the same bond as the

bond by which R? is depicted as being bonded to CH3.
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[0184] As used herein, the term “restores™ refers to increasing the level of biochemical or
physiological parameter to a level observed in the subject prior to development of disease or

condition, or to the level observed in a subject not having the disease or condition.

[0185] As used herein, the term “reduces™ refers to decreasing the level of biochemical or

physiological parameter.

[0186] As used herein, the term “cardiomyopathy™ refers to any disease or dysfunction of the
myocardium (heart muscle) in which the heart is abnormally enlarged, thickened and/or
stiffened. As a result, the heart muscle’s ability to pump blood is usually weakened. The
etiology of the disease or disorder may be, for example, inflammatory, metabolic, toxic,
infiltrative, fibroplastic, hematological, genetic, or unknown in origin. There are two general

types of cardiomyopathies: ischemic (resulting from a lack of oxygen) and non-ischemic.

[0187] As used herein, the term “dilated cardiomyopathy” or “DCM” refers to condition in
which the heart muscle becomes weakened and enlarged. As a result, the heart cannot pump
enough blood to the rest of the body. The most common causes of dilated cardiomyopathy are
heart disease caused by a narrowing or blockage in the coronary arteries; poorly controlled
high blood pressure; alcohol or drug abuse; diabetes, thyroid disease, or hepatitis; drug side
effects; abnormal heart thythm; autoimmune illnesses; genetic causes; infection; heart valves
that are either too narrow or too leaky; pregnancy; exposure to heavy metals such as lead,
arsenic, cobalt, or mercury. DCM can affect anyone at any age. However, it is most common
in adult men. DCM includes idiopathic DCM. In some embodiments, the DCM is familial
DCM.

[0188] As used herein, the term “heart failure™ refers to a condition in which the heart cannot

pump enough blood to meet the body’s need.

[0189] Heart failure is a complex clinical syndrome that can result from any structural or
functional cardiovascular disorder causing systemic perfusion inadequate to meet the body’s
metabolic demands without excessively increasing left ventricular filling pressures. It is
characterized by specific symptoms, such as dyspnea and fatigue, and signs, such as fluid

retention.

[0190] As used herein, “chronic heart failure” or “congestive heart failure” or “CHF” refer,
interchangeably, to an ongoing or persistent forms of heart failure. Common risk factors for

CHF include old age, diabetes, high blood pressure and being overweight. CHF is broadly
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classified according to the systolic function of the left ventricle as HF with reduced or preserved
gjection fraction (HFrEF and HFpEF). The term “heart failure” does not mean that the heart
has stopped or is failing completely, but that it is weaker than is normal in a healthy person. In
some cases, the condition can be mild, causing symptoms that may only be noticeable when
exercising, in others, the condition may be more severe, causing symptoms that may be life-
threatening, even while at rest. The most common symptoms of chronic heart failure include
shortness of breath, tiredness, swelling of the legs and ankles, chest pain and a cough. In some
embodiments, the methods of the disclosure decrease, prevent, or ameliorate one or more
symptoms of heart failure in a subject suffering from or at risk for heart failure associated with
DCM.

[0191] As used herein, the term “deleterious mutation™ refers to a mutation that decreases the
function of a gene. Deleterious mutations may include missense mutations, deletions or
insertions in coding regions, non-coding mutations that influence gene expression or gene
splicing, or others. Deleterious mutations include partial or total deletion of a gene. As used
herein, the term may refer to homozygous or heterozygous mutations in a gene, provided the

mutation manifests a phenotypic effect upon the carrier.

[0192] As used herein, the term “left ventricular internal diameter at diastole” or “LVIDd”

refers to left ventricular size at diastole.

[0193] As used herein, the term “left ventricular internal diameter at systole™ or “LVIDs” refers

to left ventricular size at systole.
[0194] As used herein, the term “left ventricular mass™ refers to the weight of the left ventricle.

[0195] As used herein, the term “ejection fraction™ refers to the amount of blood being bumped
out of the left ventricle each time it contracts, expressed as a percentage to the total amount of

blood in left ventricle.

[0196] The detailed description of the disclosure is divided into various sections only for the
reader’s convenience and disclosure found in any section may be combined with that in another
section. Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Although any methods and materials similar or equivalent to those described herein
can also be used in the practice or testing of the present invention, the preferred methods and

materials are now described.
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Treating or Preventing Dilated Cardiomyopathy (DCM)
[0197] Provided are methods of treating or preventing dilated cardiomyopathy with an HDAC6
inhibitor.

Familial DCM
[0198] In some embodiments, the DCM is familial DCM. Familial DCM has various known
cases. Genes involved in familial DCM may include TTN, DSP, MYBPC3, SCN5A, RBM20,
LDB3, LMNA, ANKRD1, MYH7, TNNT2, BAG3, DMD, MYPN, CSRP3 (also known as
MLP), MYH6, TNNI3, ABCC9, TPM1, PSEN2, DES, or MYOZ2.

BAG3
[0199] One gene that is essential to maintaining protein quality control is BCL2-associated
athanogene 3 (BAG3). BAGS3 is a stress-response gene, and it acts as an HSP70 co-chaperone
in a complex with small heat shock proteins (HSPs) to maintain cardiomyocyte function
(Franceschelli et al., 2008; Judge et al., 2017; Rauch et al., 2017). BAG3 is highly expressed
in cardiac and skeletal muscle, and it can localize to the Z-disk (Homma et al., 2006). BAG3
has also been proposed to protect myocytes from mechanical damage and proteotoxic stress

(Dominguez et al., 2018; Judge et al., 2017).

[0200] Mutations in BAG3 have been linked to DCM. In adults over 40 years old, loss-of-
function BAG3 mutations show 80% penetrance of DCM (Dominguez et al., 2018). Familial
BAG3 mutations are autosomal-dominant, suggesting a heterozygous loss-of-function
mechanism (Chami et al., 2014; Judge et al., 2017; Villard et al., 2011). BAG3 mutations that
result in loss-of-function account for approximately 3% of variant distribution in DCM genes
(Haas et al., 2015). While most mutations in BAG3 are deleterious (e.g., E455K), a
cardioprotective variant (C151R) has also been reported (Villard et al., 2011). This finding
suggests that the BAG3 chaperone complex may acquire a gain-of-function phenotype that
protects against proteotoxic stress and mechanical damage in the heart. In addition, mutations
in BAG3 led to cardiac-related phenotypes in both in vivo and in vitro models, including
zebrafish (Norton et al., 2011; Ruparelia et al., 2014), mice (Fang et al., 2017; Homma et al.,
2006), and human induced pluripotent stem cell-derived cardiomyocytes (iPSC-CMs) (Judge
et al., 2017). Also, appropriate BAG3 levels are required to maintain the chaperone function to
maintain protein quality control, as reduced BAG3 was found in patients with idiopathic DCM

(Feldman et al., 2014). Therefore, BAG3 is an attractive target for developing novel small-
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molecule therapeutics for BAG3 myopathies. These efforts could also lead to interventions for

other genetic causes of DCM and non-genetic forms of heart failure (Stiirner and Behl, 2017).

[0201] While most mutations in BAG3 are deleterious (e.g., E455K), a cardioprotective variant
(C151R) has also been reported.

Non-Familial DCM
[0202] In some embodiments, the DCM is non-familial DCM, including but not limited to
idiopathic DCM. In some embodiments, the DCM is drug-induced cardiomyopathy (e.g., from

anticancer or antiretroviral therapies), viral myocarditis, or postpartum cardiomyopathy.

HDACG6 Inhibitors

[0203] Histone deacetylases (“HDAC™) are a class of enzymes with deacetylase activity with
a broad range of genomic and non-genomic substrates. There are eleven Zinc-dependent
HDAC enzymes classified based on sequence identity and catalytic activity (Haberland et al.,
2009).

[0204] Histone deacetylase inhibitors have been described as a therapeutic agents in oncology
(Yoon and Eom, 2016), neurodegeneration (Butler et al., 2010) autoimmune disease (Choi et
al., 2018), chemotherapy-induced peripheral neuropathy (Krukowski et al., 2017) and cardiac
indications (Zhang et al., 2002). Given the role of nuclear HDACs on regulating gene
transcription, inhibition of these class of targets is known to have pleiotropic effects in various
cell types; most notably resulting in cell toxicities. Therefore, limiting the toxicity of pan-
HDAC inhibitors has been a major obstacle in wide-spread utilization for this class of
compounds. In addition, significant adverse effects of pan-HDAC inhibitors (e.g. SAHA and
Panabinostat) has been observed in the clinic including fatigue, nausea, diarrhea and

thrombocytopenia (Subramanian et al., 2010).

[0205] In the cardiac-indication space, most studies have utilized pan-HDAC inhibitors (e.g.
SAHA, TSA and Givinostat) for the treatment of pressure-overload rodent models including
transverse aortic constriction (TAC) (Cao et al., 2011), hypertension in Dahl salt-sensitive rats
(Jeong et al., 2018) and myocardial infarction (Nagata et al., 2019). In addition, HDAC6-
selective inhibitors have been used to ameliorate the effects of pressure overload in rodent
models (Demos-Davies et al., 2014) and provide protection against proteotoxicity in a
transgenic cardiomyopathy mouse model (McLendon et al, 2014). However, these

experiments in pressure overload rodent models are not predictive of treatment for dilated
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cardiomyopathy. Pressure overload in adult mice induces cardiomyocyte hypertrophy through
an increase in cardiomyocyte cell size, enhanced protein synthesis, and new sarcomere
assembly. Mohammadi et al. Nature Protocols 16:775-790 (2021). Pressure overload is a
model of physiological, extrinsic damage to otherwise normal cardiomyocytes. Whereas
dilated cardiomyopathy results from intrinsic defects into heart muscle cells (e.g., mutations in
genes associated with cardiac function). Moreover, pressure overload models hypertrophic

disease, not the heart muscle weakness of dilated cardiomyocyte.

[0206] HDAC6 belongs to the class IIb enzyme and contains two catalytic domains, a ubiquitin
binding domain and a cytoplasmic retention domain (Haberland et al., 2009). HDACS is
predominately a cytoplasmic enzyme and its best-characterized substrates include tubulin,

HSP90 and cortactin (Brindisi et al., 2019).

[0207] Pharmacological inhibition of HDACG6 blocks its deacetylase activity, thus resulting in
hyperacetylation of its substrates, most notably tubulin (Hubbert et al., 2002).

[0208] HDAC6-selective inhibitors are known to have reduced cytotoxicity due to the
cytoplasmic nature of HDAC6 substrates and reduced effects on nuclear targets (including
H3K9 and c-MYC) and on global transcription (Nebbioso et al., 2017).

[0209] Hydroxamic acids are zinc chelators and have been used extensively in the development
of pan- and HDAC-selective inhibitors. However, most hydroxamic-acid based HDAC
inhibitors either lack the desired selectivity or show poor bioavailability with a poor

pharmacokinetic profile (Butler et al., 2010; Santo et al., 2012).

[0210] Various selective HDACG6 are known in the art. In addition, using known methods it is
routine to screen compounds to identify further selective HDACG6 inhibitors. In particular,
given a known HDACS6 inhibitor, a person of skill in the art can identify which analogs of the

compound have selective HDACG6 activity.
[0211] In some embodiments, the HDACS6 inhibitor is a gene silencing agent, such as an RNA
silencing agent (e.g., siRNA).
Known HDAC6 Inhibitors
[0212] In some embodiments, the HDACG6 inhibitor is CAY 10603, tubacin, rocilinostat (ACY -

1215), citarinostat (ACY-241), ACY-738, QTX-125, CKD-506, nexturastat A, tubastatin A, or
HPOB (listed in Table 1), or an analog thereof.
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Table 1

Compound Description ICso

CAY10603 CAY10603 is a potent and selective HDAC6 inhibitor | 2 pM
with IC50 of 2 pM, >200-fold selectivity over other HDACs.

Tubacin Tubacin is a highly potent and selective, reversible, cell- [ 4 nM
permeable HDACG inhibitor with an IC50 of 4 nM, approximately
350-fold selectivity over HDACI.

Rocilinostat Rocilinostat (ACY-1215) is a selective HDACG inhibitor | 4.7 nM

(ACY-1215) with IC50 of 5 nM. It is >10-fold more selective for HDAC6 than
HDAC1/2/3 (class I HDACs) with slight activity against HDACS,
minimal activity against HDAC4/5/7/9/11, Sirtuinl, and Sirtuin2.
Phase 2.

Citarinostat Citarinostat (ACY-241, HDAC-IN-2) is an orally available | 2.6

(ACY-241) selective HDACG6 inhibitor with IC50 of 2.6 nM and 46 nM for | nM
HDAC6 and HDACS3, respectively. It has 13 to 18-fold selectivity
towards HDAC6 in comparison to HDAC1-3.

ACY-738 ACY-738 inhibits HDAC6 with low nanomolar potency (IC50=1.7 | 1.7 nM
nM) and a selectivity of 60- to 1500-fold over class | HDACs.

QTX-125 HDACS6 inhibitor with 11-fold selectivity over HDAC1 0.6nM

CKD-506 HDACS6 inhibitor with an 80-fold selectivity over HDAC1 2.9nM

Nexturastat A Nexturastat A is a potent and selective HDACG inhibitor | 5 nM
with IC50 of 5 nM, >190-fold selectivity over other HDACs.

Tubastatin A Tubastatin A is a potent and selective HDACS6 inhibitor | 15 nM
with IC50 of 15 nM. It is selective against all the other isozymes
(1000-fold) except HDACS (57-fold).

HPOB HPOB is a potent, selective HDACG6 inhibitor with IC50 of 56 nM, | 56 nM

>30-fold selectivity over other HDAC:s.
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[0213] Further illustrative HDAC6 inhibitors are provided in U.S. Patent Publications Nos.
US8227516B2, US20100292169A1, US20070207950A1, US8222423B2,
US20100093824A1, US20100216796A1, US8673911B2, US8217076B2, US8440716B2,
US20110195432A1, US8624040B2, US9096518B2, US8431538B2, US20120258993A1,
US8546588B2, US8513421B2, US20140031368A1, US20120015943A1,
US20120015942A1, US20140243335A1, US20130225543A1, US8471026B2,
US9238028B2, US8765773B2, USRE47009E1, US20140294856A1, US9512083B2,
US9670193B2, US9345905B2, US9409858B2, US9663825B2, US20150119327A1,
US20150250786A1, US10041046B2, US9586973B2, US20160069887A1,
US20140357512A1, US9751832B2, US20160228434A1, US20150105358A1,
US10660890B2, US20160271083A1, US20150176076A1, US20200405716A1,
US9890136B2, US10287255B2, US20170173083A1, US10016421B2, US9987258B2,
US10568854B2, US10106540B2, US10266489B2, US9993459B2, US10183934B2,
US10494354B2, US10494353B2, US10112915B2, US10377726B2, US10829462B2,
US10829461B2, US20210009539A1, US20210009538A1, US10239845B2, US10472337B2,
US10479772B2, US10464911B2, US10584117B2, US10538498B2, US10011611B2,
US10494355B2, US10040769B2, US10858323B2, US10654814B2, US20190209559A1,
US20190185462A1,  US20190192521A1, US20190321361A1,  US20200046698A1,
US20190262337A1, US20190282573A1, US20190282574A1, US20200071288A1,
US10745389B2, US10357493B2, US20200171028A1, US20200054773A1,
US20200308174A1, US20200155549A1, US10435399B2, US20200216563A1,
US20190216751A1,  US20200339569A1,  US20210078963A1,  US20210077487A1,
US20190270733A1, US20190270744A1, US20200022966A1, and US20210094944A1,
which are incorporated herein for purposes of identifying HDAC®6 inhibitors that may be used
in the methods disclosed herein. In some embodiments, the HDAC6 inhibitor is TYA-631 or

an analog thereof.

Fluoroalkyl-Oxadiazole Derivatives
[0214] In some embodiments, the HDAC6 inhibitor is a fluoroalkyl-oxadiazole derivative.
Illustrative fluoroalkyl-oxadiazole derivatives that may be used as HDAC6 inhibitors include
those described herein and those described in Int’l Pat. Appl. No. PCT/US2020/066439,
published as W02021127643A1 the content of which is incorporated by reference herein in its
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entirety. PCT/US2020/066439, published as W02021127643A1, also describes methods of

synthesis of such compounds, which are specifically incorporated by reference herein.

[0215] In some embodiments, the HDACS6 inhibitor is a compound of Formula (I):

(3 3"
3 N
R KL
Y.
N
R* R® (I), wherein

R!is selected from the group consisting of:

N—N N—Q 0—N
\/Q >\( F [, F \((\ »\( i
0 N N
F F F
T_T F 7_0 F O_T F
Vi A N
F F F
0 S 7y
\(KO)\: \(QN/ =\ \/L\N )\:N
Y- - -
\/kw)\g HN)\ﬁF \AN
R® R® R®
N—N
\/Q 3
N
and RY .

Ris selected from the group consisting of H, halo, C1-3 alkyl, cycloalkyl, haloalkyl, and alkoxy;

R? and R® are independently selected from the group consisting of H, halogen, alkoxy,
haloalkyl, aryl, heteroaryl, alkyl, and cycloalkyl each of which is optionally substituted, or R?
and R? together with the atom to which they are attached form a cycloalkyl or heterocyclyl;

R* and R’ are independently selected from the group consisting of H, -(S02)R?, —(SO2)NR?R?
, —«(CO)R?, —(CONRZR®), aryl, arylheteroaryl, alkylenearyl, heteroaryl, cycloalkyl,
heterocyclyl, alkyl, haloalkyl, and alkoxy, each of which is optionally substituted, or R* and R®
together with the atom to which they are attached form a cycloalkyl or heterocyclyl, each of

which is optionally substituted;
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R’ is selected from the group consisting of H, Ci1-Cs alkyl, haloalkyl, cycloalkyl and
heterocyclyl,

X! is selected from the group consisting of S, O, NH and NR®, wherein R® is selected from the

group consisting of C1-Cs alkyl, alkoxy, haloalkyl, cycloalkyl and heterocyclyl,

Y is selected from the group consisting of CR?, O, N, S, SO, and SO2, wherein when Y is O,
S, SO, or SO2, R is not present and when R* and R’ together with the atom to which they are
attached form a cycloalkyl or heterocyclyl, Y is CR? or N; and

nis selected from 0, 1, and 2.

[0216] In some embodiments of Formula (I), n is 0. In some embodiments, n is 1. In some
embodiments n is 2. In some embodiments, n is O or 1. In some embodiments nis 1 or 2. In

some embodiments n is O or 2.

[0217] In some embodiments of Formula (I), X! is O. In some embodiments, X' is S. In some
embodiments, X' is NH. In some embodiments, X! is NR®. In some embodiments, X! is
selected from the group consisting of S, O, and NR®. In some embodiments, X! is selected from
the group consisting of S, O, and NCH3. In some embodiments, X! is S or O. In some

embodiments, X! is S or NR®. In some embodiments, R® is C1-Cs alkyl.
[0218] In some embodiments of Formula (I), R? and R? are H.

[0219] In some embodiments of Formula (I), Y is N, CR?, or O. In some embodiments, Y is
N or O. In some embodiments, Y is N. In some embodiments, Y is CR%. In some

embodiments, Y is O.

[0220] In some embodiments, R* and R’ are independently selected from the group consisting
of H, <(S02)R%, —(SO2)NR’R? | ((CO)R?, -(CONR?R?®), aryl, arylheteroaryl, heteroaryl,
alkylenearyl, cycloalkyl, alkylenecycloalkyl, heterocyclyl, alkyleneheterocyclyl, alkyl,
haloalkyl, and alkoxy, each of which is optionally substituted, or R* and R together with the
atom to which they are attached form a cycloalkyl or heterocyclyl, each of which is optionally

substituted

[0221] In some embodiments of Formula (I), R* is selected from the group consisting of -C(O)-
alkyl, -C(O)-cycloalkyl, -C(O)-aryl, -C(O)-heteroaryl, -(SO2)NR’R?, -SO»-alkyl, and -SO»-
cycloalkyl, each of which is optionally substituted. In some embodiments, R* is selected from

the group consisting of -C(O)-alkyl, -C(O)-cycloalkyl, -SOz-alkyl, -SOz-haloalkyl, -SO:-
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cycloalkyl, and -(SO2)NR?R?, each of which is optionally substituted. In some embodiments,
aryl is optionally substituted with one or more halogens. In some embodiments of Formula (I),
R* is selected from the group consisting of —SOzalkyl, —~SOzhaloalkyl, or —~SOxzcycloalkyl. In
some embodiments of Formula (I), R* is selected from the group consisting of —SO:Me, —
SO:Et, and —SO2-cPr. In some embodiments, R? and R* are each independently ~C1-salkyl. In
some embodiments, R? and R? taken together with the nitrogen atom to which they are attached
form an optionally substituted heterocyclyl. In some embodiments, the optionally substituted

heterocyclyl is morpholine, thiomorpholine, or thiomorpholine 1,1-dioxide.

[0222] In some embodiments of Formula (I), R’ is aryl, heteroaryl, or cycloalkyl, each of which
is optionally substituted.

Rb
[0223] In some embodiments, R is aryl. In some embodiments, aryl is : , wherein

R’ is one or more selected from the group consisting of halogen, haloalkyl, alkyl, Oalkyl,
Ohaloalkyl, alkylene-Ohaloalkyl, cycloalkyl, heterocyclyl aryl, heteroaryl, alkylnitrile, or CN.
In some embodiments, the haloalkyl is selected from CFs, CF2CHs, CHF2, or CH2F. In some
embodiments, the alkyl is a —Cisalkyl. In some embodiments, —Ci-salkyl is methyl, ethyl,
propyl, i-propyl, butyl, or #-butyl. In some embodiments, methyl, ethyl, propyl, i-propyl, butyl,
or t-butyl is optionally substituted with OH. In some embodiments, the cycloalkyl is a
Csscycloalkyl. In some embodiments, the aryl is a phenyl. In some embodiments, the
heteroaryl is 5- or 6-membered heteroaryl having 1, 2, or 3 heteroatoms selected from N, O,
and S. In some embodiments, the heterocyclyl is a 4- to 7-member heterocyclyl with 1 or 2
heteroatoms selected from N, O, and S. In some embodiments, the Ohaloalkyl is selected from
OCF3, OCHF2, or OCH2F. In some embodiments, the Oalkyl is O-methyl, O-ethyl, O-propyl,
O-i-propyl, O-butyl, or O-r-butyl..

[0224] In some embodiments, R’ is heteroaryl. In some embodiments, heteroaryl is an
optionally substituted 5- to 14-membered heteroaryl. In some embodiments, heteroaryl is an
optionally substituted 5- to 14-membered heteroaryl having 1, 2, or 3 heteroatoms selected
from the group consisting of N, O, and S. In some embodiments, the optionally substituted 5-
to 14-membered heteroaryl is selected from the group consisting of pyrazolyl, imidazolyl,
oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, quinolinyl, isoquinolinyl,

quinoxalinyl, cinnolinyl, indolizinyl, azaindolizinyl, indolyl, azaindolyl, benzoxazolyl,
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benzthiazolyl, benzfuranyl, benzthiophenyl, imidazopyridinyl, imidazopyrazinyl, and
benzimidazolyl. In some embodiments, the optionally substituted 5- to 14-membered
heteroaryl is selected from the group consisting of pyrazolyl, pyridinyl, pyrimidinyl, pyrazinyl,

pyridazinyl, benzoxazolyl, imidazopyridinyl, and imidazopyrazinyl. In some embodiments, R®

H
/§4\ o P b Néj—Rb \(g_"\j_;/N
. [\N)l—R ‘—K\N]_R \e%N RO
is \ ) , or

from the group consisting of halogen, haloalkyl, alkyl, Oalkyl, Ohaloalkyl, alkylene-

, wherein R is one or more selected

Ohaloalkyl, cycloalkyl, heterocyclyl aryl, heteroaryl, alkylnitrile, or CN. In some
embodiments, the haloalkyl is selected from CFs;, CF2CHs, CHF2, or CH2F. In some
embodiments, the alkyl is a —Cisalkyl. In some embodiments, —Ci-salkyl is methyl, ethyl,
propyl, i-propyl, butyl, or #-butyl. In some embodiments, methyl, ethyl, propyl, i-propyl, butyl,
or t-butyl is optionally substituted with OH. In some embodiments, the cycloalkyl is a
Csscycloalkyl. In some embodiments, the aryl is a phenyl. In some embodiments, the
heteroaryl is 5- or 6-membered heteroaryl having 1, 2, or 3 heteroatoms selected from N, O,
and S. In some embodiments, the heterocyclyl is a 4- to 7-member heterocyclyl with 1 or 2
heteroatoms selected from N, O, and S. In some embodiments, the Ohaloalkyl is selected from
OCFs, OCHF>, or OCH2F. In some embodiments, the Oalkyl is O-methyl, O-ethyl, O-propyl,
O-i-propyl, O-butyl, or O-r-butyl.

[0225] In some embodiments, R’ is cycloalkyl. In some embodiments, cycloalkyl is a
cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl, each of which is optionally substituted.

Foe MO

In some embodiments, the optionally substituted cycloalkyl is F or F

[0226] In some embodiments, R’ is selected from the group consisting of phenyl, 3-
chlorophenyl, 3-chloro-4-fluorophenyl, 3-trifluoromethylphenyl, 3,4-difluorophenyl, and 2,6-
difluorophenyl. In some embodiments, R® is cyclopropyl. In some embodiments, R3 selected
from the group consisting of pyridin-3-yl and 1-methylindazole-6-yl. In some embodiments,
R’ is selected from the group consisting of H, phenyl, 3-chlorophenyl, 3-chloro-4-
fluorophenyl, 3-trifluoromethylphenyl, 3.4-difluorophenyl, cyclopropyl, pyridin-3-yl, 1-
methylindazole-6-yl,  3,3-difluorocyclobutyl, and 4,4-difluorocyclohexyl. In some

embodiments, R® is 3-chlorophenyl. In some embodiments R is H. In some embodiments, R’
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is , or . In some embodiments, R® is -CH2CH>Ph. In some embodiments,
R’ is selected from the group consisting of H, aryl, heteroaryl, alkylenearyl, cycloalkyl,
heterocyclyl, alkyl, and haloalkyl, each of which is optionally substituted, or R* and R’ together
with the atom to which they are attached form an optionally substituted heterocyclyl.

[0227] In some embodiments of Formula (I), R® is optionally substituted with one or more
halogen, haloalkyl, alkyl, Oalkyl, Ohaloalkyl, cycloalkyl, heterocyclyl aryl, or heteroaryl. In
some embodiments, the haloalkyl is selected from CF3, CHF2, or CH2F. In some embodiments,
the alkyl is a —Ci-salkyl. In some embodiments, —Ci-salkyl is methyl, ethyl, propyl, i-propyl,
butyl, or s-butyl. In some embodiments, the cycloalkyl is a Csscycloalkyl. In some
embodiments, the aryl is a phenyl. In some embodiments, the heteroaryl is 5- or 6-membered
heteroaryl having 1, 2, or 3 heteroatoms selected from N, O, and S. In some embodiments, the
heterocyclyl is a 4- to 7-member heterocyclyl with 1 or 2 heteroatoms selected from N, O, and
S. In some embodiments, the Ohaloalkyl is selected from OCF3, OCHF2, or OCH2F. In some
embodiments, the Oalkyl is O-methyl, O-ethyl, O-propyl, O-i-propyl, O-butyl, or O-t-butyl.

[0228] In some embodiments of Formula (I), R* is H or —C1-salkyl and R is aryl. In some
embodiments, R* is H or —~C1.salkyl and R® is heteroaryl. In some embodiments, R* is H or —
Cisalkyl and R7 is cycloalkyl. In some embodiments, the —C1-salkyl is methyl, ethyl, or propyl.
In some embodiments, the —Ci-salkyl is methyl. In some embodiments, the aryl is optionally
substituted phenyl. In some embodiments, the heteroaryl is a 5- to 14-membered heteroaryl
having 1, 2, or 3 heteroatoms selected from the group consisting of N, O, and S. In some
embodiments, the optionally substituted 5- to 14-membered heteroaryl is selected from the
group consisting of pyrazolyl, imidazolyl, oxazolyl, thiazolyl, pyridinyl, pyrimidinyl,
pyrazinyl, pyridazinyl, quinolinyl, isoquinolinyl, quinoxalinyl, cinnolinyl, indolizinyl,
azaindolizinyl, indolyl, azaindolyl, benzoxazolyl, benzthiazolyl, benzfuranyl, benzthiophenyl,
imidazopyridinyl, imidazopyrazinyl, and benzimidazolyl.In some embodiments, the heteroaryl
is a 5- or 6-membered heteroaryl ring. In some embodiments, the S-membered heteroaryl is
optionally substituted pyrazolyl, imidazolyl, or oxazolyl. In some embodiments, the 6-
membered heteroaryl is optionally substituted pyridinyl, pyrimidinyl, pyrazinyl, or pyridazinyl.
In some embodiments, cycloalkyl is optionally substituted cyclopropyl, cyclobutyl,
cyclopentyl, or cyclohexyl. In some embodiments, aryl is optionally substituted with one or
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more substituents selected from the group consisting of halogen, Ci.shaloalkyl, Ci-salkyl, O-
Ciealkyl, O-Cishaloalkyl, or Cs-scycloalky. In some embodiments, heteroaryl is optionally
substituted with one or more substituents selected from the group consisting of halogen, Ci-

chaloalkyl, Cisalkyl, O-Ci-ealkyl, O-Ci-¢haloalkyl, or Cs-scycloalky.

[0229] In some embodiments of Formula (I), R* is —(CO)R? and R’ is aryl. In some
embodiments, R* is -(CO)R? and R’ is heteroaryl. In some embodiments, R* is —(CO)R? and
R’ is cycloalkyl. In some embodiments, the aryl is optionally substituted phenyl. In some
embodiments, the aryl is optionally substituted phenyl. In some embodiments, the heteroaryl
is a 5- to 14-membered heteroaryl having 1, 2, or 3 heteroatoms selected from the group
consisting of N, O, and S. In some embodiments, the optionally substituted 5- to 14-
membered heteroaryl is selected from the group consisting of pyrazolyl, imidazolyl, oxazolyl,
thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, quinolinyl, isoquinolinyl,
quinoxalinyl, cinnolinyl, indolizinyl, azaindolizinyl, indolyl, azaindolyl, benzoxazolyl,
benzthiazolyl, benzfuranyl, benzthiophenyl, imidazopyridinyl, imidazopyrazinyl, and
benzimidazolyl. In some embodiments, the heteroaryl is a 5- or 6-membered heteroaryl ring.
In some embodiments, the 5-membered heteroaryl is optionally substituted pyrazolyl,
imidazolyl, oxazolyl, In some embodiments, the 6-membered heteroaryl is optionally
substituted pyridinyl, pyrimidinyl, pyrazinyl, or pyridazinyl. In some embodiments, cycloalkyl
is optionally substituted cyclopropyl, cyclobutyl, cyclopentyl, or cyclohexyl. In some
embodiments, aryl is optionally substituted with one or more substituents selected from the
group consisting of halogen, Cichaloalkyl, Cisalkyl, O-Cisalkyl, O-Cishaloalkyl, or
Cs-scycloalky. In some embodiments, heteroaryl is optionally substituted with one or more
substituents selected from the group consisting of halogen, Cishaloalkyl, Cisalkyl, O-Ci-
salkyl, O-Ci.chaloalkyl, or Cs-scycloalky.

[0230] In some embodiments of Formula (I), R* is —(SO2)R? and R’ is aryl. In some
embodiments, R* is —(SO2)R? and R’ is heteroaryl. In some embodiments, R* is ~(SO2)R? and
R’ is cycloalkyl. In some embodiments, the aryl is optionally substituted phenyl. In some
embodiments, the heteroaryl is a 5- to 14-membered heteroaryl having 1, 2, or 3 heteroatoms
selected from the group consisting of N, O, and S. In some embodiments, the optionally
substituted 5- to 14-membered heteroaryl is selected from the group consisting of pyrazolyl,
imidazolyl, oxazolyl, thiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, quinolinyl,

isoquinolinyl, quinoxalinyl, cinnolinyl, indolizinyl, azaindolizinyl, indolyl, azaindolyl,
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benzoxazolyl, benzthiazolyl, benzfuranyl, benzthiophenyl, imidazopyridinyl,
imidazopyrazinyl, and benzimidazolyl. In some embodiments, the heteroaryl is a 5- or 6-
membered heteroaryl ring. In some embodiments, the 5-membered heteroaryl is optionally
substituted pyrazolyl, imidazolyl, or oxazolyl. In some embodiments, the 6-membered
heteroaryl is optionally substituted pyridinyl, pyrimidinyl, pyrazinyl, or pyridazinyl. In some
embodiments, cycloalkyl is optionally substituted cyclopropyl, cycloybutyl, cyclopentyl, or
cyclohexyl. In some embodiments, aryl is optionally substituted with one or more substituents
selected from the group consisting of halogen, Cichaloalkyl, Cisalkyl, O-Cisalkyl, O-
Cishaloalkyl, or Cs-scycloalkyl. In some embodiments, heteroaryl is optionally substituted
with one or more substituents selected from the group consisting of halogen, Cishaloalkyl, Ci-
calkyl, O-Cicalkyl, O-Cishaloalkyl, or Cs-scycloalkyl. In some embodiments, the Ci-
chaloalkyl is CF3, CHF2, or CH2F. In some embodiments, the O-Cichaloalkyl is OCF3,
OCHF2, or OCH:F. In some embodiments, cycloalkyl is optionally substituted with halogen,
Cisalkyl, or O-Cisalkyl.

[0231] In some embodiments of Formula (I), R* and R’ together with the atom to which they
are attached form a cycloalkyl or heterocyclyl. In some embodiments, R* and R’ together with
the atom to which they are attached form a cycloalkyl or heterocyclyl, each of which is
optionally substituted. In some embodiments, the cycloalkyl or heterocyclyl is optionally
substituted with -NS(O2)(alkyl)(aryl). In some embodiments, the alkyl is Ci-salkyl and the aryl
is phenyl optionally substituted with one or more halogen atoms. In some embodiments, the
heterocyclyl is a 4- to 10-membered heterocyclyl. In some embodiments the heterocyclyl is a

saturated 4- to 7-membered heterocyclyl.

[0232] In some embodiments of Formula (I), n is 0 and R* and R’ together with the atom to
which they are attached form an optionally substituted heterocyclyl selected from the group

consisting of:
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gN)\ 2 e
O . . .
(O O, and . In some embodiments, the optionally substituted

NA

heterocyclyl is O . In some embodiments, the optionally substituted heterocyclyl is

>

B o
. . . . O
O . In some embodiments, the optionally substituted heterocyclyl is

[0233] In some embodiments of Formula (I) R! is selected from the group consisting of

B S
\/Ao}\( \/QN//\\‘F
F and F .

[0234] In some embodiments of Formula (I), R! is F In some embodiments,

O0—N N—O

q \ F /i P F
N F N F
R! is F . In some embodiments, R! is F
N—N
I\ F
O F
F .

[0235] In some embodiments of Formula (I), R? is H, halo, Cisalkyl, or haloalkyl. In some

. In some

embodiments, R!

embodiments, R* is H. In some embodiments, R?* is Cisalkyl. In some embodiments, R® is
haloalkyl. In some embodiments, halo is F. In some embodiments, the Ci-salkyl alkyl is
methyl, ethyl or isopropyl. In some embodiments, haloalkyl is CF3, CHF2, or CHF.

In some embodiments of Formula (I), Y is CH and R*and R’ are H.
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[0236] In some embodiments of Formula (I), Y is N, R* is H, and R’ is ethyl optionally
substituted with —-N(S(O2)alkyl)(aryl) or —N(S(O2)cycloalkyl)(aryl). In some embodiments,
alkyl is Cisalkyl, cycloalkyl is Csscycloalkyl, and aryl is phenyl optionally substituted with

one or more halogen atoms.

[0237] In some embodiments of Formula (I), nis 1, X! is O or N, Y is N, R! is

N—N N—N
A~ AP
@) O F
For FR?and R? are H, R* is H, -Cisalkyl, -C(O)alkyl, -

C(O)cycloalkyl,-(SO2)NR’R?, -SO»alkyl, -SOzhaloalkyl and -SOzcycloalkyl, each of which is
optionally substituted, and R is aryl, heteroaryl, or cycloalkyl, each of which is optionally
substituted.

[0238] In some embodiments of Formula (I), n is 1, X' is O or N, Y is O, R! is

N—N N—N
B D
0) (@) F

cycloalkyl, or alkylenecycloalkyl, each of which is optionally substituted.

, R? and R? are H, and R’ is aryl, heteroaryl,
[0239] In some embodiments of Formula (I), nis 0, X'is O or N, Y is N, Rl is
N—N N—N
A~ AP
(o) (o) F
For Fo

and R* and R’ taken together with the atom to which they are attached form a cycloalkyl or
heterocyclyl, each of which is optionally substituted.

[0240] In some embodiments, the present disclosure provides a compound of Formula (Ia) or

a pharmaceutically acceptable salt thereof:
R1
1
(-
\N a
RP7. Xy R

Y-
N

R R® (Ia), wherein:

[0241] R, R%, R3, R*, R® R? X!, n, and Y are as defined above for Formula (I).

47



WO 2022/226388 PCT/US2022/026065

N—N N—N
A~ AP
O O F
[0242] In some embodiments of Formula (Ia), R! is F or F .

nis1;YisN; X'is S or O; and variables R%, R’, R* R’, and R?are as defined above for Formula
.
N—N
A~
O
[0243] In some embodiments of Formula (Ia), nis 1, X'is S, Y is N, R!is F
N—N

|\ F
0) F
or F . R? and R? are H, R* is -SO»alkyl, -SOzhaloalkyl, or -SOacycloalkyl,
each of which is optionally substituted, R?is heteroaryl, each of which is optionally substituted,
and R*is H or F. In some further embodiments, R*is -SO2C1-salkyl, -SOzcyclopropyl, -SO2CF3

or -SO2CHF2, and the heteroaryl is optionally substituted pyridine or pyrazine. In some further

embodiments, the heteroaryl is optionally substituted pyridine.

[0244] In some embodiments of Formula (Ta), nis 1, X}is S, Yis N, R!is
N—N N—N
A~ AP~
0 (o) F
For Fo
R? and R® are H, R* is -SO:2Me, -SO:2Et, or -SOzcyclopropyl, each of which is optionally

substituted, R’ is pyridine or pyrazine, each of which is optionally substituted, and R? is H. In

some embodiments, R’ is optionally substituted pyridine.

[0245] In some embodiments of Formula (Ia), nis 1, X'is S, Y is N, R!is
N—N N—N
A~ AP
O O F
F Or F R
R? and R? are H, R* is -SO2alkyl or -SO:zcycloalkyl, each of which is optionally substituted, R?

T
LN)I—RbOyE\N}R’
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wherein R is selected from the group consisting of halogen, -C1-salkyl, haloalkyl, -OC 1-salkyl,
-Ohaloalkyl, -CH20haloalkyl, cyclopropyl, and CN, and R* is H. In some embodiments, the
halogen is F or Cl. In some embodiments, the haloalkyl is CF3, CHF2, CH2CF3, or CF2CHs.

In some embodiments, the -Ci-salkyl is methyl.

[0246] In some embodiments of Formula (Ta), nis 1, X'is S, Yis N, R!is

N—N
A~
O
F 2
R? and R? are H, R* is -SO2Me, -SO2Et, or -SOxcyclopropyl, each of which is optionally
substituted, and R is

e 2
L OI‘KN]— .

wherein R is selected from the group consisting of halogen, -C1-salkyl, haloalkyl, -OC 1-salkyl,
-Ohaloalkyl, -CH20haloalkyl, cyclopropyl, or CN, and R?® is H. In some embodiments, the
halogen is F or Cl. In some embodiments, the haloalkyl is CF3, CHF2, CH2CF3, or CF2CH3.
In some embodiments, the -Ci-salkyl is methyl.

[0247] In some embodiments of Formula (Ta), nis 1, X'is S, Yis N, R!is

A~
6)
F
R? and R? are H, R* is -SO2Me, -SO2Et, or -SOxcyclopropyl, each of which is optionally
substituted, and R® is

g%
Sy

N

wherein R® is selected from the group consisting of Cl, F, Me, cyclopropyl, CFs, CHF>,
CF2CHj3, OCF3, OCHF2, OCH2CF2H and CN, and R?is H.
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[0248] In some embodiments, the present disclosure provides a compound of Formula (Ib) or

a pharmaceutically acceptable salt thereof:

Ra

RZ X1§\
(Ra_\%N R
n
Y.
7N

R R® (Ib), wherein:

R!, R% R’ R* R3 R? X! n, and Y are as defined above for Formula (I).

[0249] In some embodiments of Formulas (I)-(Ib), each optionally substituted alkyl is
independently an optionally substituted Ci alkyl. In some embodiments, the Ci alkyl is Me

or Et.

[0250] In some embodiments of Formulas (I)-(Ib), each optionally substituted haloalkyl is
independently an optionally substituted Ci haloalkyl. In some embodiments, the Cis
haloalkyl is CFs, CHF2, or CH2F. In some embodiments, the Ci+ haloalkyl is CF3 or CHFa.

[0251] In some embodiments of Formulas (I)-(Ib), each optionally substituted cycloalkyl is
independently an optionally substituted Cs-12 cycloalkyl. In some embodiments, the cycloalkyl
is a Css cycloalkyl. In some embodiments, the cycloalkyl is selected from the group consisting

of cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl.

[0252] In some embodiments of Formulas (I)-(Ib), each optionally substituted heterocyclyl is
independently an optionally substituted 3-12 membered heterocycloalkyl having 1 or 2
heteroatoms independently selected from N, O, and S. In some embodiments, each optionally
substituted heterocyclyl is independently an optionally substituted 3-6 membered
heterocycloalkyl having 1 or 2 heteroatoms independently selected from N, O, and S. In further
embodiments, the heterocycloalkyl is an optionally substituted 5-membered or 6-membered
heterocycle having 1 or 2 heteroatoms independently selected from N, O, and S. In some
embodiments, the heterocyclyl is selected from the group consisting of aziridinyl, azetidinyl,

pyrrolidinyl, piperidinyl, and morpholinyl, and thiomorpholinyl.

[0253] In some embodiments of Formulas (I)-(Ib), each optionally substituted aryl is
independently a Ce-12 aryl. In further embodiments, the Ce-12 aryl is an optionally substituted
phenyl.
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[0254] In some embodiments of Formulas (I)-(Ib), each optionally substituted heteroaryl is
independently a 5-12 membered heteroaryl having 1, 2, or 3 heteroatoms independently
selected from N, O, and S. In some embodiments, each optionally substituted heteroaryl is
independently a 5-12 membered heteroaryl having 3 heteroatoms independently selected from
N, O, and S. In some embodiments, each optionally substituted heteroaryl is independently a
5-12 membered heteroaryl having 2 heteroatoms independently selected from N, O, and S. In
some embodiments, each optionally substituted heteroaryl is independently a 5-12 membered
heteroaryl having 1 heteroatom independently selected from N, O, and S. In further
embodiments, each optionally substituted heteroaryl is an optionally substituted 5-membered
or 6-membered heteroaryl having 1 heteroatom independently from N, O, and S. In some
embodiments, each heteroaryl is independently selected from the group consisting of tetrazole,
oxadiazole, thiadiazole, imidazole, pyrazole, thiazole, or oxazole, each of which is optionally

substituted.

[0255] In some embodiments, the compound of Formula (I) is selected from the group

consisting of:

F
.
@ S |/\>—<\O\'NH\F C'Qs O)\(

F
F
Cl
(k | F\©\ -
S o) S ;A\ F
(o o\ B
~, 1
| o $=0 F \/S\\ZO
P
N
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[0256] In some embodiments, the present disclosure provides a compound of Formula (Ic) or

a pharmaceutically acceptable salt thereof:

Ra

RS N’\S\<N\

| N
AT

F (o),

R

wherein:
R?*is H, Me, or F; and

R* and R’ are as defined above in Formula (I).

[0257] In some embodiments of Formula (Ic), R*is H. In some embodiments, R*is F. In some

embodiments, R? is Me.

[0258] In some embodiments of Formula (Ic), R* is selected from the group consisting of
alkylenealkoxy, alkyleneheterocyclyl, -S(O)qalkyl, -S(O)zcycloalkyl, -
S(O)alkylenecycloalkyl, -S(O).alkyleneheterocyclyl, -S(O):N(H)alkyleneheterocyclyl, -
C(O)alkyl, -C(O)cycloalkyl, -C(O)alkylenecycloalkyl, -C(O)alkyleneheterocyclyl, and -
C(O)N(H)alkyleneheterocyclyl. In some embodiments, R*is selected from the group
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consisting of alkyleneheterocyclyl, -S(O)zalkyl, -S(O)zcycloalkyl, -S(O):2alkyleneheterocyclyl,
-C(O)alkyleneheterocyclyl, and -C(O)N(H)alkyleneheterocyclyl. In some embodiments, R*is
selected from the group consisting of -S(O)alkyl, -S(O)cycloalkyl, and -
S(O)2alkyleneheterocyclyl. In some embodiments, R*is -S(O)2alkyl. In some embodiments,
R*is -S(0)2cycloalkyl. In some embodiments, R* is -S(0):N(H)alkyleneheterocyclyl. In some
embodiments, the alkylene is a C1-s alkylene and the heterocyclyl is an optionally substituted
4- to 10-membered heterocyclyl having 1, 2, or 3 heteroatoms selected from the group
consisting of N, O, and S. In some embodiments, the alkylene is a Ci-s alkylene and the
heterocyclyl is an optionally substituted 4- to 7-membered heterocyclyl having 1, 2, or 3
heteroatoms selected from the group consisting of N, O, and S. In some embodiments, the
alkylene is a Cz4 alkylene and the heterocyclyl is an optionally substituted 6-membered
heterocyclyl having 1, 2, or 3 heteroatoms selected from the group consisting of N, O, and S.
In some embodiments, the heterocyclyl is selected from the group consisting of piperidine,
morpholine, thiomorpholine, thiomorpholine 1-oxide, thiomorpholine 1,1- dioxide, and
piperizine, each of which is optionally substituted. In some embodiments, the optional
substituent is selected from the group consisting of alkyl, haloalkyl, alkoxy, acyl, sulfonyl,

heteroaryl, and heterocyclyl.

[0259] In some embodiments of Formula (Ic), R is selected from the group consisting of:

Yo H{ e S W&
I—[}mb)m | ,}(R*’)m \HI\N/ (ROm '
N R N s , and (R’)m . In some embodiments,
N
S ]
|—©—<Rb)m Hi }(R*’)m
R’ is N . In some embodiments, R’ is N . In some embodiments,
H
NJ
N
|/

N,
\H\}(R )
R’is N .

selected from the group consisting of halogen, haloalkyl, alkyl, Oalkyl, Ohaloalkyl, alkylene-

. . b . .
In some embodiments, R® is (R%m  In some embodiments, R is

Ohaloalkyl, cycloalkyl, heterocyclyl aryl, heteroaryl, alkylnitrile, or CN. In some
embodiments, R is selected from the group consisting of halo, alkyl, haloalkyl, alkoxy,
haloalkoxy, acyl, sulfonyl, cycloalkyl, heteroaryl, and heterocyclyl. In some embodiments, the
haloalkyl is selected from CF3, CF2CHs, CHF2, or CH2F. In some embodiments, the alkyl is a
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—Cisalkyl. In some embodiments, —Ci-salkyl is methyl, ethyl, propyl, i-propyl, butyl, or #-
butyl. In some embodiments, methyl, ethyl, propyl, i-propyl, butyl, or #-butyl is optionally
substituted with OH. In some embodiments, the cycloalkyl is a Csscycloalkyl. In some
embodiments, the aryl is a phenyl. In some embodiments, the heteroaryl is 5- or 6-membered
heteroaryl having 1, 2, or 3 heteroatoms selected from N, O, and S. In some embodiments, the
heterocyclyl is a 4- to 7-member heterocyclyl with 1 or 2 heteroatoms selected from N, O, and
S. In some embodiments, the Ohaloalkyl is selected from OCF3, OCHF2, or OCHoF. In some
embodiments, the Oalkyl is O-methyl, O-ethyl, O-propyl, O-i-propyl, O-butyl, or O-#-butyl. In
some embodiments, R? is selected from the group consisting of F, C1, -CH3, -CH2CH3, -CF3, -
CHF», -CF2CHs, -CN, -OCHs, -OCH:CHs, -OCH(CHs):, -OCHF2, -OCH2CF:H, and
cyclopropyl. In some embodiments, m is 0, 1, or 2. In some embodiments, m is 0 or 1. In

some embodiments, mis 0. In some embodiments, mis 1. In some embodiments, mis 2.

[0260] In some embodiments, the present disclosure provides a compound of Formula (Id) or

a pharmaceutically acceptable salt thereof:

(RO)m

wherein:

Uis NRY, O, S, S(0), S(0)2, CHa, CHF, or CF;

R?is H, Me, or F;

RY is each independently halo, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R®, -C(O)ORS, -
C(ON(R®)(R®), -S(02)R®, cycloalkyl, heteroaryl, or heterocyclyl;

R° is each independently F, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R®, -C(O)OR®, -
C(ON(R®)(R®), -S(02)R®, heteroaryl, or heterocyclyl, and/or two R° groups taken together
with the carbon atoms to which they are attached form a bridged or fused Cs.7 cycloalkyl, a
bridged or fused 4- to 7-membered heterocyclyl; or a 5- or 6-membered heteroaryl, each of
which is optionally substituted;

RYis H, alkyl, acyl, sulfonyl, cycloalkyl, aryl, or heteroaryl;
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R® and R is each independently H, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
CHacycloalkyl, -CHzheterocyclyl, -CHzaryl, or -CHzheteroaryl,

mis 0, 1,2, or3;

pis 0, 1,2, or 3;

qis 0, 1, or 2; and

ris 1,2, 3, or4.

[0261] In some embodiments, the present disclosure provides a compound of Formula (Ie) or

a pharmaceutically acceptable salt thereof:

(R%)m

;e
§ “f’\&(/N‘N
WPNWN \/ks OJS’F
U O )
R (Te),

wherein:

Uis NRY, O, S, S(0), S(0)2, CHa, CHF, or CF>;

R*is H, Me, or F;

RY is each independently halo, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R®, -C(O)ORS, -
C(O)N(R®)(R®), sulfonyl, cycloalkyl, heteroaryl, or heterocyclyl;

R° is each independently F, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R®, -C(O)ORS®, -
C(ON(R®)(R®), -S(02)R®, heteroaryl, or heterocyclyl, and/or two R° groups taken together
with the carbon atoms to which they are attached form a bridged or fused Cs-7 cycloalkyl, a
bridged or fused 4- to 6-membered heterocyclyl; or a 5- or 6-membered heteroaryl, each of
which is optionally substituted;

R%is H, alkyl, acyl, sulfonyl, cycloalkyl, aryl, or heteroaryl;

R® and R is each independently H, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
CHacycloalkyl, -CHzheterocyclyl, -CHzaryl, or -CHzheteroaryl,

mis 0, 1,2 or3;

pis 0, 1,2, or3;

qis 0, 1, or 2; and

ris 1,2, 3, or 4.
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[0262] In some embodiments, the present disclosure provides a compound of Formula (If) or

a pharmaceutically acceptable salt thereof:

N
P " N
AR o
U

wherein:

Uis NRY, O, S, S(0), S(O)2, CHz, CHF, or CF;

R?is H, Me, or F;

RV is each independently halo, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R®, -C(O)ORS, -
C(O)N(R®)(R®), sulfonyl, cycloalkyl, heteroaryl, or heterocyclyl;

R is each independently F, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R®, -C(O)ORS, -
C(ON(R®)(R®), -S(0O2)R®, heteroaryl, or heterocyclyl, and/or two R° groups taken together
with the carbon atoms to which they are attached form a bridged or fused Cs.7 cycloalkyl, a
bridged or fused 4- to 7-membered heterocyclyl; or a 5- or 6-membered heteroaryl, each of
which is optionally substituted;

R%is H, alkyl, acyl, sulfonyl, cycloalkyl, aryl, or heteroaryl;

R® and R is each independently H, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
CHacycloalkyl, -CHzheterocyclyl, -CHzaryl, or -CHzheteroaryl,

mis 0, 1,2, or3;

pis0, 1,2, or3;

qis 0, 1, or 2; and

ris 1,2, 3, or4.

[0263] In some embodiments, the present disclosure provides a compound of Formula (Ig) or

a pharmaceutically acceptable salt thereof:
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G
u @
Ot
F (Ig),
wherein:

Uis NRY, 0, S, S(0), S(O)2, CHz, CHF, or CF»;
R?*is H, Me, or F;

R’ is each independently halo, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R®, -C(O)OR®, -
C(ON(R®)(R®), sulfonyl, cycloalkyl, heteroaryl, or heterocyclyl;

R is each independently F, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R® -C(O)ORS®, -
C(ON(R®)(R®), -S(02)R®, heteroaryl, or heterocyclyl, and/or two R® groups taken together
with the carbon atoms to which they are attached form a bridged or fused Cs-7 cycloalkyl, a
bridged or fused 4- to 7-membered heterocyclyl; or a 5- or 6-membered heteroaryl, each of

which is optionally substituted;
RYis H, alkyl, acyl, sulfonyl, cycloalkyl, aryl, or heteroaryl;

R® and R® is each independently H, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
CHacycloalkyl, -CHzheterocyclyl, -CHzaryl, or -CHzheteroaryl,

mis 0, 1,2 or3;
pisO0, 1,2, or 3;
qis 0,1, or 2; and

ris 1,2, 3, or4.

[0264] In some embodiments, the compound has the formula:
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(R")m (R%)m

ﬁ\ SN o«S/F
\“) F (Id-1), X ° F (e
(R%)m (R)m
N a
U xn I
@ ’&\(N\ @ H @ ,/‘§\</N‘N
/§\ ’H\/ \)\ N\(v)rN\n/N\/ks I .

(Ig-1),wherein:
U, R% R®, m, and r are as defined above in Formulas (Id), (Ie), (If), and (Ig); and
V is O or NRY.

[0265] In some embodiments of Formulas (Id)-(Ig) and (Id-1)-(Ig-1), Uis NRY, O, or S and V
is O. In some embodiments, U is N, O, or S and V is NRY. In some embodiments, U is NRY
and V is NRY. In some embodiments, U is O and V is NRY. In some embodiments, U is S and
V is NRY In some embodiments, U is NR? and V is O. In some embodiments, U is O and V

is O. In some embodiments, U is S and V is O.

[0266] In some embodiments of Formulas (Id)-(Ig) and (Id-1)-(Ig-1), U is O, S, S(O)2, CHz,
or NRY. In some embodiments, U is O, S, CHz, or NRY, In some embodiments, U is O, S, or
NR!. In some embodiments, U is O or CHz. In some embodiments, U is O. In some

embodiments, U is S. In some embodiments, U is NR?. In some embodiments, U is S(O)>.

[0267] In some embodiments of Formulas (Id)-(Ig) and (Id-1)-(Ig-1), R* is H. In some

embodiments, R?is F. In some embodiments, R? is Me.

[0268] In some embodiments of Formulas (Id)-(Ig) and (Id-1)-(Ig-1), R® is halo, alkyl,
haloalkyl, alkyl, haloalkoxy, cycloalkyl, heterocyclyl, heteroaryl, or nitrile. In some
embodiments, R® is halo, alkyl, haloalkyl, alkyl, haloalkoxy, cycloalkyl, or nitrile. In some
embodiments, the haloalkyl is selected from CFs;, CF2CHs, CHF2, or CH2F. In some
embodiments, the alkyl is a —Cisalkyl. In some embodiments, —Ci-salkyl is methyl, ethyl,
propyl, i-propyl, butyl, or #-butyl. In some embodiments, the cycloalkyl is a Cs-scycloalkyl. In
some embodiments, the heteroaryl is 5- or 6-membered heteroaryl having 1, 2, or 3 heteroatoms
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selected from N, O, and S. In some embodiments, the heterocyclyl is a 4- to 7-member
heterocyclyl with 1 or 2 heteroatoms selected from N, O, and S. In some embodiments, the
haloalkoxy is selected from OCFs;, OCHF2, or OCH2F. In some embodiments, the alkoxy is
O-methyl, O-ethyl, O-propyl, O-i-propyl, O-butyl, or O-t-butyl. In some embodiments, R? is
-C(O)R®, -C(0O)OR?, -C(O)N(R®)(R®).

[0269] In some embodiments of Formulas (Id)-(Ig), R®is F, Ci-s alkyl, haloalkyl, Ci.s alkoxy,
haloalkoxy, acyl, sulfonyl, 5- or 6-membered heteroaryl, or Cs.s heterocyclyl. In some
embodiments, R is -C(O)R®, -C(O)OR®, -C(O)N(R®)R®). In some embodiments, two R°
groups taken together with the carbon atoms to which they are attached form a bridged or fused
Cs.7 cycloalkyl, a bridged or fused 5- or 6-membered heterocyclyl, or a 5- or 6-membered
heteroaryl, each of which is optionally substituted. In some embodiments, two R¢ groups taken
together with the carbon atoms to which they are attached form an optionally substituted
bridged or fused Cs.7cycloalkyl. In some embodiments, two R® groups taken together with the
carbon atoms to which they are attached form an optionally substituted bridged or fused 5- or
6-membered heterocyclyl. In some embodiments, two R groups taken together with the carbon
atoms to which they are attached form an alkoxy or aminoalkyl bridge. In some embodiments,
the optional substituent is one or more RP, as defined above. In some embodiments, the
optional subsitutuent is selected from the group consisting of F, Ci-s alkyl, Ci-s alkoxy, CFs,
CF:H, CFH,, -OCF3, -OCF:H, -OCFH>, -C(O)R®, -C(0O)OR®, -C(O)N(R)R®), and -SO2R®. In
some embodiments, the optional subsitutuent is selected from the group consisting of F, Ci.s
alkyl, Ci-s alkoxy, CF3, CF2H, CFHz, -OCF3, -OCF:H, and -OCFHz. In some embodiments,
the optional subsitutuent is F or Ci1-s alkyl. In some embodiments, the optional subsitutuent is
F. In some embodiments, the optional subsitutuent is Ci-s alkyl. In some embodiments, the
Cis alkyl is methyl. In some embodiments, the Ci-s alkyl is ethyl. In some embodiments, the

C1s alkyl is propyl. In some embodiments, the Ci-s alkyl is isopropyl.

[0270] In some embodiments of Formulas (Id)-(Ig) and (Id-1)-(Ig-1), R® and R® is each
independently H, alkyl, cycloalkyl, or -CHzcycloalkyl. In some embodiments, the alkyl is a —
Cisalkyl. In some embodiments, —Ci-salkyl is methyl, ethyl, propyl, i-propyl, butyl, or t-butyl.
In some embodiments, the cycloalkyl is a Cs-scycloalkyl. In some embodiments, the cycloalkyl

is cyclopropyl. In some embodiments, R® and R® are H.
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[0271] In some embodiments of Formulas (Id)-(Ig) and (Id-1)-(Ig-1), mis 0, 1, or 2. In some
embodiments, m is 0 or 1. In some embodiments, m is 0. In some embodiments, mis 1. In

some embodiments, m is 2.

[0272] In some embodiments of Formulas (Id)-(Ig), pis 0, 1, or 2. In some embodiments, p is
0 or 1. In some embodiments, p is 1 or 2. In some embodiments, p is 0. In some embodiments,

pis 1. In some embodiments, pis 2.

[0273] In some embodiments of Formulas (Id)-(Ig) and (Id-1)-(Ig-1), ris 1, 2, or 3. In some
embodiments, ris 1 or 2. In some embodiments, r is 2 or 3. In some embodiments, ris 1. In

some embodiments, r is 2. In some embodiments, ris 3. In some embodiments, ris 4.

[0274] In some embodiments of Formulas (Id)-(Ig), g is 0 or 1. In some embodiments, q is 0.

In some embodiments, q is 1. In some embodiments, q is 2.

[0275] In some embodiments of Formulas (Id)-(Ig), ris 1 and p is 1. In some embodiments, r

is2and pis 1. In some embodiments, ris 3 and pis 1.

[0276] In some embodiments, the present disclosure provides a compound of Formula (Th) or

a pharmaceutically acceptable salt thereof:

'\;/\&‘«N‘,N
H\OS 0=\ F
XN
®n I J° "
S Jutp
C
(R (Th),
wherein:

Uis NRY, O, S, S(0), S(0)2, CHz, CHF, or CF2;

X!, X2, X3, and X* is each independently CH or N;

R?*is H, Mg, or F;

R is each independently halo, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R®, -C(O)OR®, -
C(ON(R®)(R®), -SO2R®, cycloalkyl, heteroaryl, or heterocyclyl;

R®is each independently F, alkyl, haloalkyl, alkoxy, or haloalkoxy, and/or two R® groups
taken together with the atoms to which they are attached form an optionally substituted Cs-
cycloalkyl;

R%is H, alkyl, acyl, sulfonyl, cycloalkyl, aryl, or heteroaryl;
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R® and R® is each independently H, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
CHacycloalkyl, -CHzheterocyclyl, -CHzaryl, or -CHzheteroaryl,

mis0, 1,2 or3;

pis 0, 1,2, or 3; and

qis0, 1, or2.

[0277] In some embodiments, the present disclosure provides a compound of Formula (Ii) or

a pharmaceutically acceptable salt thereof:

G XN N0 !
ROn—%s | ]T
X uTP
C
(R (1i),

wherein:

Uis NRY, O, S, S(0), S(0)2, CHz, CHF, or CF>;

X!, X2, X3, and X* is each independently CH or N;

R%*is H, Me, or F;

R® is each independently halo, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R®, -C(O)OR®, -
C(ON(R®)(R®), -SO2R®, cycloalkyl, heteroaryl, or heterocyclyl;

R®is each independently F, alkyl, haloalkyl, alkoxy, or haloalkoxy, and/or two R® groups
taken together with the atoms to which they are attached form an optionally substituted Cs.7
cycloalkyl;

R%is H, alkyl, -C(O)R®, sulfonyl, cycloalkyl, aryl, or heteroaryl;

R® and R® is each independently H, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
CHacycloalkyl, -CHzheterocyclyl, -CHzaryl, or -CHzheteroaryl,

mis0, 1,2, or3;

pis 0, 1,2, or 3; and

qis0, 1, or2.

[0278] In some embodiments, the present disclosure provides a compound of Formula (Ij) or

a pharmaceutically acceptable salt thereof:
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|
S O)S/F
N X N L
ROm—%: | ])
X up

(R (1),

/7

wherein:

Uis NR¢, O, S, S(0), S(0)2, CHz, CHF, or CF2;

X!, X2, X3, and X* is each independently CH or N;

R?*is H, Me, or F;

R is each independently halo, alkyl, haloalkyl, alkoxy, haloalkoxy, -C(O)R®, -C(O)OR®, -
C(ON(R®)(R®), -SO2R, cycloalkyl, heteroaryl, or heterocyclyl;

R®is each independently F, alkyl, haloalkyl, alkoxy, or haloalkoxy, and/or two R® groups
taken together with the atoms to which they are attached form an optionally substituted Cs-
cycloalkyl;

RYis H, alkyl, -C(O)RS, sulfonyl, cycloalkyl, aryl, or heteroaryl;

R® and R® is each independently H, alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl, -
CHacycloalkyl, -CHzheterocyclyl, -CHzaryl, or -CHzheteroaryl,

mis 0, 1, 2, or 3;

pis0, 1,2, or3; and

qis0, 1, or2.

[0279] In some embodiments of Formulas (Th)-(Ij), NRY, O, S, S(O), or CHz. In some
embodiments, U is NRY, O, S, or CH2. In some embodiments, U is O or CHz. In some
embodiments, U is O. In some embodiments, U is CH2. In some embodiments, U is S. In

some embodiments, U is S(O)2. In some embodiments, U is NRY,

[0280] In some embodiments of Formulas (Ih)-(Ij), each of X!, X2, X, and X*is CH. In some
embodiments, one of X!, X2, X3, and X* is N. In some embodiments, two of X!, X2, X?, and
X* are N. In some embodiments, X' is N and each of X%, X*, and X* is CH. In some
embodiments, X?is N and each of X!, X?, and X* is CH. In some embodiments, X? is N and
each of X!, X2, and X* is CH. In some embodiments, X* is N and each of X!, X?, and X° is
CH.
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[0281] In some embodiments of Formulas (Ih)-(Ij), U is CHz and one of X!, X2, X3, and X* is
N. In some embodiments, U is CHz, X' is N and each of X%, X?, and X* is CH. In some
embodiments, U is CHz, X? is N and each of X!, X?, and X* is CH. In some embodiments, U
is CHz, X? is N and each of X!, X?, and X* is CH. In some embodiments, U is CHz, X* is N
and each of X!, X2, and X? is CH. In some embodiments, p is 0. In some embodiments, p is

1.

[0282] In some embodiments of Formulas (Th)-(Ij), U is O and one of X!, X2, X?, and X* is N.
In some embodiments, U is O, X' is N and each of X2, X?, and X*is CH. In some embodiments,
Uis O, X?is N and each of X!, X?, and X* is CH. In some embodiments, U is O, X° is N and
each of X!, X2, and X* is CH. In some embodiments, U is O, X*is N and each of X!, X?, and
X3 is CH.

[0283] In some embodiments of Formulas (Th)-(Ij), R*is H. In some embodiments, R*is F. In

some embodiments, R? is Me.

[0284] In some embodiments of Formulas (Th)-(Ij), R® is halo, alkyl, haloalkyl, alkyl,
haloalkoxy, cycloalkyl, heterocyclyl, heteroaryl, or nitrile. In some embodiments, RP is halo,
alkyl, haloalkyl, alkyl, haloalkoxy, cycloalkyl, or nitrile. In some embodiments, the haloalkyl
is selected from CF3, CF2CH3, CHF2, or CHoF. In some embodiments, the alkyl is a—Ci-salkyl.
In some embodiments, —C1-salkyl is methyl, ethyl, propyl, i-propyl, butyl, or #-butyl. In some
embodiments, the cycloalkyl is a Csscycloalkyl. In some embodiments, the heteroaryl is 5- or
6-membered heteroaryl having 1, 2, or 3 heteroatoms selected from N, O, and S. In some
embodiments, the heterocyclyl is a 4- to 7-member heterocyclyl with 1 or 2 heteroatoms
selected from N, O, and S. In some embodiments, the haloalkoxy is selected from OCFs,
OCHF2, or OCH2F. In some embodiments, the alkoxy is O-methyl, O-ethyl, O-propyl, O-i-
propyl, O-butyl, or O-t-butyl.

[0285] In some embodiments of Formulas (Ih)-(Ij), R® is F, C1-s alkyl, haloalkyl, Ci-s alkoxy,
haloalkoxy, acyl, sulfonyl, 5- or 6-membered heteroaryl, or Cs.c heterocyclyl. In some
embodiments, R is F, C1.s alkyl, haloalkyl, Ci-s alkoxy, or haloalkoxy. In some embodiments,
R°is F or Ci-s alkyl. In some embodiments, R¢ is F or methyl. In some embodiments, R°is F.
In some embodiments, R is methyl. In some embodiments, the two R groups are attached to
the same carbon atom, which can also be referred to as germinal substitution. In some
embodiments, two R° groups taken together with the atoms to which they are attached form an

optionally substituted Cs.c cycloalkyl. In some embodiments, two R® groups taken together
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with the atoms to which they are attached form an optionally substituted cyclopropyl. In some
embodiments, the optional substituent is one or more RP as defined above. In some
embodiments, the optional subsitutuent is selected from the group consisting of F, C1s alkyl,
Cis alkoxy, CFs, CF:H, CFH, -OCFs, -OCF:H, -OCFH2, -C(O)R®, -C(O)OR®, -
C(O)N(R®)(R®), and -SO2R°®. In some embodiments, the optional subsitutuent is selected from
the group consisting of F, Ci-s alkyl, Ci.s alkoxy, CF3, CF2H, CFH2, -OCF;, -OCF2H, and -
OCFHz. In some embodiments, the optional subsitutuent is F or Cis alkyl. In some
embodiments, the optional subsitutuent is F. In some embodiments, the optional subsitutuent
is C1-s alkyl. In some embodiments, the Ci-s alkyl is methyl. In some embodiments, the Ci-s
alkyl is ethyl. In some embodiments, the Ci-s alkyl is propyl. In some embodiments, the Ci-s
alkyl is isopropyl. In some embodiments, two optional substituents are attached to the same

carbon, which is also referred to as germinal substitution.

[0286] In some embodiments of Formulas (Ih)-(Ij), when U is NRY, an R¢ and R taken together
with the atoms to which they are attached form a 5- to 7-membered heterocyclyl. In some
embodiments, an R¢ and R°taken together with the atoms to which they are attached form a 6-
membered heterocyclyl. In some embodiments, the heterocyclyl comprises 1 or 2 heteroatoms

selected from N, O, and S.

[0287] In some embodiments, the present disclosure provides a compound of Formula (Th-1),

Formula (Ii-1), or Formula (Ij-1):

R (th-1) R (1i-1)

|
S O’S/
F
Xz,’X1 N L
" I ]‘\ i
xSy LR

R {j-1)

wherein R?, R, R¢, X!, X2, X?, X* U, and m are as defined above in Formula (Th), Formula

(1), and Formula (Ij).
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[0288] In some embodiments of Formula (Ih-1), Formula (Ii-1), and Formula (Ij-1), each R is
F. In some embodiments, each R®is Me. In some embodiments, two R® groups taken together
with the carbon atoms to which they are attached form an optionally substituted Cs-s cycloalkyl.
In some embodiments, two R® groups taken together with the carbon atoms to which they are
attached form a cyclopropyl or cyclobutyl, each of which is optionally substituted. In some
embodiments, two R€ groups taken together with the carbon atoms to which they are attached
form an optionally substituted cyclopropyl. In some embodiments, the optional subsitutuent is
F or Cis alkyl. In some embodiments, the optional subsitutuent is F. In some embodiments,
the optional subsitutuent is Ci1-s alkyl. In some embodiments, the Ci-s alkyl is methyl. In some
embodiments, the Ci-s alkyl is ethyl. In some embodiments, the Ci-s alkyl is propyl. In some
embodiments, the Ci-s alkyl is isopropyl. In some embodiments, two optional substituents are

attached to the same carbon, which is also referred to as germinal substitution.

[0289] In some embodiments, R? is H, alkyl, or cycloalkyl. In some embodiments, R%is H. In
some embodiments, R® is alkyl. In some embodiments, R is cycloalkyl.  In some
embodiments, alkyl is methyl, ethyl, propyl, isopropyl, or -butyl. In some embodiments, the
cycloalkyl is cyclopropyl, cyclopentyl, or cyclohexyl.

[0290] In some embodiments, m is 0, 1, or 2. In some embodiments, m is 0 or 1. In some

embodiments, mis 0. In some embodiments, mis 1. In some embodiments, mis 2.

[0291] In some embodiments, p is 0, 1, or 2. In some embodiments, p is 0 or 1. In some
embodiments, p is 1 or 2. In some embodiments, p is 0. In some embodiments, pis 1. In some

embodiments, p is 2.

[0292] In some embodiments, ¢ is 0 or 1. In some embodiments, q is 0. In some embodiments,

qis 1. In some embodiments, q is 2.
[0293] In some embodiments, the HDACS6 inhibitor has the formula:
Ra
N
//4_{\
R‘]

X1

4/N

R4N

R5
or a pharmaceutically acceptable salt thereof,
wherein:
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Xis S;

R?1s selected from the group consisting of H, halogen, and C1- alkyl;

N—N N—N
VA AP

(o) ¢] F

Rlis For F .

R? is selected from the group consisting of alkyl, alkoxy, and cycloalkyl, each of which is

optionally substituted;

R3is H or alkyl;

R*is selected from the group consisting of alkyl, -(SO2)R2, ~(SO2)NR?R?, and ~(CO)R?; and
R’ is aryl or heteroaryl; or R* and R®together with the atom to which they are attached form a
heterocyclyl, each of which is optionally substituted,

[0294] In some embodiments, R*is H.

[0295] In some embodiments, R! is

N—N
A~
0
F .
[0296] In some embodiments,R* is -(SO2)R?.

[0297] In some embodiments, —(SO2)R? is —(SO2)alkyl, —(SO2)alkyleneheterocyclyl, —
(SO2)haloalkyl, —(SO2)haloalkoxy, or —(SO2)cycloalkyl.

[0298] In some embodiments, R’ is heteroaryl.
[0299] In some embodiments, the heteroaryl is a 5- to 6-membered heteroaryl

[0300] In some embodiments, the 5- to 6-membered heteroaryl is selected from the group

N N7 N
O e SO VY
Nig N N and °

consisting of (R®m | wherein R®

is halogen, alkyl, alkoxy, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and mis O or 1.

[0301] In some embodiments, R® is F, Cl, -CH3, -CH2CH3, -CFs, -CHF», -CF.CH3, -CN, -

OCH3, -OCH>CH3s, -OCH(CHs)s, -OCF3, -OCHFz, -OCH2CF2H, and cyclopropyl.
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[0302] In some embodiments, the aryl is selected from the group consisting of phenyl, 3-
chlorophenyl, 3-chloro-4-fluorophenyl, 3-trifluoromethylphenyl, 3.4-difluorophenyl, and 2,6-
difluorophenyl.

[0303] In some embodiments, the HDAC6 inhibitor has the Formula (Ik):

or a pharmaceutically acceptable salt thereof,

wherein:

R® is H, halogen, alkyl, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and
R*is alkyl, alkoxy, haloalkyl, or cycloalkyl, each of which is optionally substituted.
[0304] In some embodiments, R? is H, halogen, haloalkyl, or haloalkoxy.

[0305] In some embodiments, R* is optionally substituted alkyl or cycloalkyl.

[0306] In some embodiments, the HDACG6 inhibitor has the structure:

N N<
RS N\/"\}“(’ ”NH/
Fook-D,

or a pharmaceutically acceptable salt thereof,

wherein:

RP is H, halogen, alkyl, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and

R* is alkyl, alkoxy, haloalkyl, or cycloalkyl, each of which is optionally substituted.
[0307] In some embodiments, R is H, halogen, haloalkyl, or haloalkoxy.
[0308] In some embodiments, R* is optionally substituted alkyl or cycloalkyl.

[0309] In some embodiments, R* is alkyl.
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[0310] In some embodiments, the HDACS6 inhibitor has the structure:
AN
Rb—ﬂ
Y '\:’\>~.</N‘N
4
R A o’lS/F

S

I\

00
F o (1k-2)

or a pharmaceutically acceptable salt thereof,
wherein:
RP is H, halogen, alkyl, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and
R* is alkyl, alkoxy, haloalkyl, or cycloalkyl, each of which is optionally substituted.

[0311] In some embodiments, R is H, halogen, haloalkyl, or haloalkoxy.

[0312] In some embodiments, R* is optionally substituted alkyl.

[0313] In some embodiments, the HDACS6 inhibitor is a compound having the formula;
Ra

P

X'I

’N
RN
R® 1(y)

or a pharmaceutically acceptable salt thereof,
wherein:

X'is S;
R?is selected from the group consisting of H, halogen, and C1.; alkyl;

N—N N—N
A AP
O O F
For F o

R? s selected from the group consisting of alkyl, alkoxy, and cycloalkyl, each of which is

Rlis

optionally substituted;
R%is H or alkyl;

R*is selected from the group consisting of alkyl, —(SO2)R2, —(SO2)NR?R?, and —(CO)R?; and
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R? is aryl or heteroaryl; or R* and R together with the atom to which they are attached form a
heterocyclyl, each of which is optionally substituted.

[0314] In some embodiments of Formula I(y), R* is H.

N—N
A~
O
F .

[0316] In some embodiments of Formula I(y), R* is —(SO2)R?.

[0315] In some embodiments of Formula I(y), R! is

[0317] In some embodiments of Formula I(y), —(SO2)R? is —(SO2)alkyl,
(SO2)alkyleneheterocyclyl, —(SO2)haloalkyl, —(SO2)haloalkoxy, or —(SO2)cycloalkyl.

[0318] In some embodiments of Formula I(y), R® is heteroaryl.
[0319] In some embodiments of Formula I(y), the heteroaryl is a 5- to 6-membered heteroaryl.
[0320] In some embodiments of Formula I(y), the 5- to 6-membered heteroaryl is selected from

N.
N

: N \/&J
X A b |/
}—@—m%m H 3} \8'\;3_ R i
the group consisting of N , N , , and (R)m |

wherein RP is halogen, alkyl, alkoxy, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and m is O or
L.

[0321] In some embodiments of Formula I(y), R? is F, Cl, -CHs, -CH2CHs, -CF3, -CHF>, -
CF:CH3, -CN, -OCHs, -OCH:CHs, -OCH(CHs)2, -OCFs, -OCHF2, -OCH2CF:H, and
cyclopropyl.

[0322] In some embodiments of Formula I(y), the aryl is selected from the group consisting of
phenyl,  3-chlorophenyl,  3-chloro-4-fluorophenyl,  3-trifluoromethylphenyl,  3.4-
difluorophenyl, and 2,6-difluorophenyl.

[0323] In some embodiments, the HDACS6 inhibitor has the structure:

E F
Z "N
|
NS
N N«
o) //\>-</ N
W\ ,N I
/S\\O \/ks O/S/F

F
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[0324] In some embodiments, the HDACS6 inhibitor has the structure:

O
/\g//o N|/\>—</N\|N
|
~ N S OJH/F
- F
N

[0325] In some embodiments, the HDACS6 inhibitor has the structure:

S
O
SN N\S// ¢
o,
P O\l
e

F7OF

[0326] In some embodiments, the HDACS6 inhibitor has the structure:

|
/
N N<
0 I/\>~</ N
v N |
/S\\O \/LS O/S/F

F

[0327] In some embodiments, the HDACS6 inhibitor has the structure:

(

T ey
F N/ ¢ '

[0328] In some embodiments, the HDACS6 inhibitor has the structure:

F

F/S
I
2
N N<
QNN
S\\ S O)S/F
O

.
N
F
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[0329] In some embodiments, the HDACS6 inhibitor has the structure:

/\©|

|

X

N N\ N<

Q \/M N
w_N /
S\\O S O’S/F

\)

~—
F

[0330] In some embodiments, the HDACS6 inhibitor has the structure:

|

N

O\ N\/”\/\>\</N\,N

A\ S o E
(0]

N/\/S\\
O F

[0331] In some embodiments, the HDACG6 inhibitor has the structure:

F
F

“
oD
W\ ,N /
/S\\ S O/S/F
° F

[0332] In some embodiments, the HDAC6 inhibitor has the structure:

Cl
7
0 3 \N/Nl/\>\</N\N
N ,N |
/\/s\b s O/S/F

F

[0333] In some embodiments, the HDAC6 inhibitor is TYA-018 or an analog thereof. The
structure of TYA-018 is:
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[0334] Analogs of TY A-018 include, without limitation, the compounds listed in Table 2.

Table 2

N

N—N
Cl d \, /
U ° :
T .

N_'{ N cl ? \N_N
7 ~\,
Oy -
.
I F
\N—f{ O_,\{ .
N ~
cl N pi cl N . /
N o | N ] o
O = : e :
L N
o—N R
cl N \ N\/N //&>\(N\N
o b a /
D/N\S//¢o AS/F D/N o O—S,F
e "
o—N

0
cl o-N
N ~
o NN~
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5-Fluoronicotinamide Derivatives
[0335] In some embodiments, the HDAC6 inhibitor is a S-fluoronicotinamide derivative.
Ilustrative derivatives that may be used as HDACG6 inhibitors include those described herein
and those described in Int’l Pat. Appl. Pub. No. PCT/US2020/054134, published as
WO02021067859A1, the content of which is incorporated by reference herein in its entirety.
PCT/US2020/054134, published as W02021067859A1, also describes methods of synthesis

of such compounds, which are specifically incorporated by reference herein.

[0336] In some embodiments, the HDACS6 inhibitor is a compound of Formula (II):

(II); wherein
nisOorl;

X is O, NR*, or CR*R*;

Y is a bond, CR?R? or S(O)2;

R! is selected from the group consisting of H, amido, carbocyclyl, heterocyclyl, aryl, and

heteroaryl;

R? and R?® are independently selected from the group consisting of H, halogen, alkyl,
carbocyclyl, heterocyclyl, aryl, heteroaryl, —(CHz2)—carbocyclyl, —(CHz2)-heterocyclyl, —
(CH»)-aryl, and —(CH2)-heteroaryl; or

R! and R? taken together with the carbon atom to which they are attached form a carbocyclyl

or heterocyclyl; or

R? and R? taken together with the carbon atom to which they are attached form a carbocyclyl

or heterocyclyl; and

R* and R* are each independently selected from the group consisting of H, alkyl, -CO»-alkyl,
carbocyclyl, heterocyclyl, aryl, heteroaryl, —(CH2)—carbocyclyl, —(CH2)-heterocyclyl, —
(CH»)-aryl, and —(CH2)-heteroaryl; or

R* and R* taken together with the carbon atom to which they are attached form a carbocyclyl

or heterocyclyl;
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wherein each alkyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl is independently optionally
substituted with one or more substituents selected from the group consisting of halogen,
haloalkyl, oxo, hydroxy, alkoxy, -OCH3, —-CO2CH3, —-C(O)NH(OH),—CH3s, morpholine, and —
C(O)N-cyclopropyl.

Pharmaceutical Compositions and Kits

[0337] In various embodiments of the present disclosure, pharmaceutical compositions
comprising one or more HDACG6 inhibitors disclosed herein, or a pharmaceutically acceptable
salt thereof, or a pharmaceutically acceptable solvate, hydrate, tautomer, N-oxide, or salt
thereof, and a pharmaceutically acceptable excipient or adjuvant is provided. The
pharmaceutically acceptable excipients and adjuvants are added to the composition or
formulation for a variety of purposes. In some embodiments, a pharmaceutical composition
comprising one or more compounds disclosed herein, or a pharmaceutically acceptable solvate,
hydrate, tautomer, N-oxide, or salt thereof, further comprises a pharmaceutically acceptable
carrier. In some embodiments, a pharmaceutically acceptable carrier includes a
pharmaceutically acceptable excipient, binder, and/or diluent. In some embodiments, suitable
pharmaceutically acceptable excipients include, but are not limited to, water, salt solutions,
alcohol, polyethylene glycols, gelatin, lactose, amylase, magnesium stearate, talc, silicic acid,

viscous paraffin, hydroxymethylcellulose and polyvinylpyrrolidone.

[0338] In some embodiments, the HDAC6 inhibitor in the pharmaceutical composition
described herein is one or more compounds of Formula (I), Formula (Ia), Formula (Ib),
Formula (Ic), Formula (Id), Formula (Id-1), Formula (Id-2), Formula (Id-3), Formula (Id-4),
Formula (Ie), Formula (le-1), Formula (If), Formula (If-1), Formula (Ig), Formula (Ig-1),
Formula (Th), Formula (Ih-1), Formula (Ii), Formula (Ii-1), Formula (Ij), Formula (Ij-1),
Formula (Ik), Formula (Ik-1), Formula (Ik-2), Formula (Ik-3), Formula I(y), or Formula (II).
In some embodiments, the HDAC6 inhibitor in the pharmaceutical composition described
herein is a compound of Formula (I). In some embodiments, the HDAC6 inhibitor in the
pharmaceutical composition described herein is a compound of Formula (Ic). In some
embodiments, the HDACG6 inhibitor in the pharmaceutical composition described herein is a
compound of Formula (Ik). In some embodiments, the HDACS6 inhibitor in the pharmaceutical
composition described herein is a compound of Formula I(y) (which may also be referenced

herein as Formula (Iy)).
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[0339] In another aspect, the disclosure provides an HDACS6 inhibitor for use in a method for
treating dilated cardiomyopathy.

[0340] In another aspect, the disclosure provides a kit, comprising an HDAC6 inhibitor, or
pharmaceutical composition thereof, and instructions for use in a method for treating dilated

cardiomyopathy.

[0341] In another aspect, the disclosure provides use of an HDACG6 inhibitor in treating dilated
cardiomyopathy.

Screening Methods

[0342] In another aspect, the disclosure provides method of identifying a compound for
treatment of dilated cardiomyopathy, comprising contacting a cell culture comprising cells
having an inactivating mutation in BAG3 with each member of a plurality of candidate
compounds; and selecting a compound that reduces sarcomere damage in the cells. In another
aspect, the disclosure provides method of identifying a compound for treatment of dilated
cardiomyopathy, comprising contacting a cell culture comprising cells having an inactivating
mutation in MLP (CSRP3) with each member of a plurality of candidate compounds; and

selecting a compound that reduces sarcomere damage in the cells.

[0343] In another aspect, the disclosure provides method of treating dilated cardiomyopathy in
a subject in need thereof, comprising identifying a compound by contacting a cell culture
comprising cells having an inactivating mutation in BAG3 with each member of a plurality of
candidate compounds; and selecting a selected compound as reducing sarcomere damage; and
administering a therapeutically effective amount of the selected compound to the subject. In
another aspect, the disclosure provides method of treating dilated cardiomyopathy in a subject
in need thereof, comprising identifying a compound by contacting a cell culture comprising
cells having an inactivating mutation in MLP (CSRP3) with each member of a plurality of
candidate compounds; and selecting a selected compound as reducing sarcomere damage; and

administering a therapeutically effective amount of the selected compound to the subject.

Methods of Administration and Patient Populations to be Treated

[0344] The HDACSG inhibitors described herein (and pharmaceutical compositions comprising
such HDACG6 inhibitors) can be administered to a subject by any suitable means disclosed

herein or known 1n the art.
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[0345] In some embodiments, the administration of an HDACG6 inhibitor is oral administration.
In some embodiments, the method comprises orally administering to a subject an HDAC6
inhibitor of Formula (T), Formula (Ia), Formula (Ib), Formula (Ic), Formula (Id), Formula (Id-
1), Formula (Id-2), Formula (Id-3), Formula (Id-4), Formula (Ie), Formula (1e-1), Formula (If),
Formula (If-1), Formula (Ig), Formula (Ig-1), Formula (Ih), Formula (Ih-1), Formula (li),
Formula (Ii-1), Formula (Ij), Formula (Ij-1), Formula (Ik), Formula (Ik-1), Formula (Ik-2),
Formula (Ik-3), Formula I(y), or Formula (IT). In some embodiments, the method comprises
orally administering to a subject an HDAC6 inhibitor of Formula (I). In some embodiments,
the method comprises orally administering to a subject an HDAC6 inhibitor of Formula (Ic).
In some embodiments, the method comprises orally administering to a subject an HDAC6
inhibitor of Formula (Ik). In some embodiments, the method comprises orally administering
to a subject an HDACSG inhibitor of Formula I(y). In some embodiments, the method comprises
orally administering to a subject an HDACG6 inhibitor of Formula (II). In some embodiments,
oral administration is by means of a tablet or capsule. In some embodiments, a human is orally

administered an HDACSG6 inhibitor described herein (or a pharmaceutical composition thereof).

[0346] Various dosing schedules of the HDAC6 inhibitors described herein (and
pharmaceutical compositions comprising such HDAC6 inhibitors) are contemplated including

single administration or multiple administrations over a period of time.

[0347] In some embodiments, an HDACG6 inhibitor described herein (or a pharmaceutical
composition comprising the inhibitor) is administered twice a day, once a day, once in two
days, once in three days, once a week, once in two weeks, once in three weeks or once a month.
In some embodiments, an HDACS®6 inhibitor described herein (or a pharmaceutical composition

comprising the inhibitor) is administered once a day.

[0348] In some embodiments, an HDACG6 inhibitor described herein (or a pharmaceutical
composition comprising the inhibitor) is administered a single time. In some embodiments, an
HDACS® inhibitor described herein (or a pharmaceutical composition comprising the inhibitor)
is administered over a period of time, for example, for (or longer than) 1 week, 2 weeks, 3
weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 11 weeks, 3 months,
4 months, 5 months, 6 months, 7 months, 8 months, 9 months, 10 months, 11 months, 1 year.
In some embodiments, the subject being treated is administered an HDAC6 inhibitor described
herein (or a pharmaceutical composition comprising the inhibitor) for at least 1 month, at least
6 weeks, at least 2 months, at least 3 months, or at least 6 months. In some embodiments, the
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subject being treated is administered an HDACG6 inhibitor described herein (or a
pharmaceutical composition comprising the inhibitor) for less than 1 month, 6 weeks, 2

months, 3 months, or 6 months.

[0349] The appropriate dosage of an HDACS inhibitor described herein for use in the methods
described herein will depend on the type of inhibitor used, the condition of the subject (e.g.,
age, body weight, health), the responsiveness of the subject, other medications used by the
subject, and other factors to be considered at the discretion of the medical practitioner

performing the treatment.

[0350] In some embodiments, an HDACG6 inhibitor described herein is administered to the
subject in the amount in the range from 1 mg to 500 mg per day. In some embodiments, an
HDACG6 inhibitor described herein is administered to a human orally in the amount in the range
from 1 mg to 500 mg per day. In some embodiments, an HDACG6 inhibitor described herein is
administered to a human orally in a single dose in the amount in the range from 1 mg to 500
mg. In some embodiments, an HDAC6 inhibitor described herein is administered to a human
orally in the amount in the range from 1 mg to 500 mg once a day, e.g., over a course of
treatment (e.g., for 1 week, 2 weeks, 3 weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, 9
weeks, 10 weeks, 11 weeks, 3 months, 4 months, 5 months, 6 months, 7 months, 8 months, 9

months, 10 months, 11 months, 1 year, or longer).

[0351] In some embodiments, the HDACG6 inhibitors described herein (and pharmaceutical
compositions comprising such HDACG6 inhibitors) can be administered to a subject in
combination with another medication or therapy. In some embodiments, two or three different
HDACS inhibitors (e.g., out of those described herein) can be administered to a subject. In
some embodiments, one or more of the HDACG6 inhibitors described herein (and
pharmaceutical compositions comprising such HDAC6 inhibitors) can be administered to a
subject in combination with one or more therapy different from said one or more HDAC6
inhibitor(s), where the therapy is a cardioprotective therapy, a therapy for a heart condition
(e.g., heart failure) and/or a therapy for DCM. The additional therapy can be any
cardioprotective therapy, heart condition therapy (e.g., heart failure) therapy or anti-DCM
therapy known in the art. In some embodiments, an HDACG6 inhibitor described herein (or a
pharmaceutical composition comprising such HDACG6 inhibitor) is administered to a subject in
combination with another anti-DCM therapy. In some embodiments, an HDAC6 inhibitor
described herein (or a pharmaceutical composition comprising such HDACG6 inhibitor) is
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administered to a subject in combination with a cardioprotective therapy. In some
embodiments, an HDAC6 inhibitor described herein (or a pharmaceutical composition
comprising such HDAC6 inhibitor) is administered to a subject in combination with an ACE
inhibitor. In some embodiments, an HDACG6 inhibitor described herein (or a pharmaceutical
composition comprising such HDAC6 inhibitor) is administered to a subject in combination
with a beta blocker. In some embodiments, an HDACG6 inhibitor described herein (or a
pharmaceutical composition comprising such HDAC6 inhibitor) is administered to a subject
before, at the same time, or after the additional therapy (such as a cardioprotective or anti-DCM
therapy, e.g., an ACE inhibitor or a beta blocker). In some embodiments, the subject being
treated in accordance with the methods described herein has not received an anti-DCM therapy,

a cardioprotective therapy, and/or a heart condition (e.g., heart failure) therapy.

[0352] In some embodiments provided herein are kits comprising an HDACG6 inhibitor
described herein (or a pharmaceutical composition comprising the same) and one or more
additional agents (e.g., an additional agent for the treatment of DCM or a cardioprotective
agent). In some embodiments, provided herein are kits comprising (i) an HDAC6 inhibitor
(e.g., in a therapeutically effective amount), and (ii) one or more additional agents, such as an
ACE inhibitor, a beta blocker, or another agent for the treatment of DCM or cardioprotection

(e.g., in a therapeutically effective amount).

[0353] In some embodiments, the subject is a human. In some embodiments, the human is an
adult human. In some embodiments, the subject is a male. In some embodiments, the subject

is a female.

[0354] In some embodiments, the subject has (e.g., has symptoms of or was diagnosed with)
cardiomyopathy. In some embodiments, the cardiomyopathy is genetic cardiomyopathy. In
some embodiments, the cardiomyopathy is non-genetic cardiomyopathy. In some
embodiments, the subject has (e.g., has symptoms of or was diagnosed with) DCM. In some
embodiments, the subject has (e.g., has symptoms of or was diagnosed with) familial DCM.
In some embodiments, the subject has (e.g., has symptoms of or was diagnosed with) non-
familial DCM. In some embodiments, the subject has (e.g., has symptoms of or was diagnosed
with) idiopathic DCM. In some embodiments, the subject has (e.g., has symptoms of or was

diagnosed with) DCM with reduced ejection fraction.

[0355] In some embodiments, the subject has a deleterious mutation in BAG3 (e.g., a deletion

of BAG3 or a mutation resulting in inactivation of BAG3). In some embodiments, the subject
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has a deleterious mutation in MLP also known as CSRP3 (e.g., a deletion of MLP or a mutation
resulting in inactivation of MLP).
Numbered Embodiments of the Invention

1. A method of treating or preventing dilated cardiomyopathy in a subject in need thereof,

comprising administering to the subject a HDAC®6 inhibitor.

2. The method of embodiment 1, wherein the HDAC6 inhibitor is fluoroalkyl-oxadiazole

derivative.

3. The method of embodiment 2, wherein the HDAC6 inhibitor is fluoroalkyl-oxadiazole

derivative according to the following Formula:

4. The method of embodiment 1, wherein the HDAC6 inhibitor is a compound according to
Formula (I):

R® (I), or pharmaceutically acceptable salt thereof, wherein

R!is selected from the group consisting of*

N—N F N—Q . 0O—N F
VN Y
° F " F § F
'}'—Rj F 7_0 F P\
o Sl I e R R e P
F F F
5 ¥ o
I — v —
\/(O)\\N \/(N/ =\ \(A\N)\\N
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R?is selected from the group consisting of H, halo, C1 alkyl, cycloalkyl, haloalkyl,
and alkoxy;

R? and R? are independently selected from the group consisting of H, halogen, alkoxy,
haloalkyl, aryl, heteroaryl, alkyl, and cycloalkyl each of which is optionally
substituted, or R? and R? together with the atom to which they are attached form a

cycloalkyl or heterocyclyl;

R* and R? are independently selected from the group consisting of H, —(SO2)R?, —
(SO2)NRZR? | ((CO)R?, -(CONRZR?), aryl, arylheteroaryl, alkylenearyl, heteroaryl,
cycloalkyl, heterocyclyl, alkyl, haloalkyl, and alkoxy, each of which is optionally
substituted, or R* and R3 together with the atom to which they are attached form a
cycloalkyl or heterocyclyl, each of which is optionally substituted;

R’ is selected from the group consisting of H, C1-Cs alkyl, haloalkyl, cycloalkyl and
heterocyclyl,

X! is selected from the group consisting of S, O, NH and NR®, wherein R® is selected
from the group consisting of C1-Cs alkyl, alkoxy, haloalkyl, cycloalkyl and
heterocyclyl,

Y is selected from the group consisting of CR?, O, N, S, SO, and SOz, wherein when
Yis O, S, SO, or SOz, R’ is not present and when R* and R’ together with the atom to

which they are attached form a cycloalkyl or heterocyclyl, Y is CR? or N; and

nis selected from 0, 1, and 2.

5. The method of embodiment 4, wherein the HDAC6 inhibitor is selected from the group

consisting of:
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6. The method of embodiment 4, wherein the HDAC6 inhibitor is selected from the group

consisting of:

Structure/Name

Cmpd
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4-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-2,2-
dimethyl-2H-pyrido[3,2-b][1,4]oxazin-3(4H)-one

O
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i

ISPt
ol

F

Cl
N-(3-chlorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yDthiazol-2-yl)methyl)methanesulfonamide
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Cl
N-(3-chlorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yDthiazol-2-yl)methyl)ethanesulfonamide
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N-(3-chlorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl)thiazol-2-yl)methyl)cy clopropanesulfonamide
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F

G

F
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-y])methyl)-N-
(3.4-difluorophenyl)ethanesulfonamide

I-6
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S

QN\)LS OJ\,’:F

N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyridin-3-yl)ethanesulfonamide
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F7OF
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-3-

(trifluoromethyl)aniline
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F F
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-

(3-(trifluoromethyl)phenynicotinamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-

phenylmethanesulfonamide

I-10
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-

phenylethanesulfonamide
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N-(3-chlorophenyl)-N-((5-(5-(trifluoromethyl)-1,2,4-oxadiazol-3-
yDthiazol-2-yl)methyl)cy clopropanesulfonamide
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Me
N-(3-chloro-4- ﬂuorophenyl)-N ((5-(5-(difluoromethyl)-1,3,4-oxadiazol-

-yDthiazol-2-yl)methyl)methanesulfonamide
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N-(3-chloro-4-fluorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2-yl)methyl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(1-methyl-1H-indazol-6-yl)ethanesulfonamide
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[(3-chlorophenyl)({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-

thiazol-2-yl} methyl)sulfamoyl]dimethylamine

Cl
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N-cyclopropyl-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-y1)thiazol-2-
yDmethyl)ethanesulfonamide
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I-18

5-(5-(difluoromethyl)-1,3.4-oxadiazol-2-y1)-N-(1-(2,6-

difluorophenyl)cyclopropyl)thiazol-2-amine
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I-19
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5-(5-(difluoromethyl)-1,3.4-oxadiazol-2-yl)-N-phenethylthiazol-2-amine
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(1-phenylcyclopropyl)ethanesulfonamide
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1-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-3,3-
dimethyl-1-(pyridin-3-yl)urea
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(6-(4-methylpiperazin-1-yl)pyridin-3-yl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(6-morpholinopyridin-3-yl)ethanesulfonamide
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methyl 3- (N-((S (5- (dlﬂuoromethyl) 1,3,4-oxadiazol-2-yl)thiazol-2-
yl)methyl)ethylsulfonamido)benzoate
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tert-butyl 4-(N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-
yD)methyl)ethylsulfonamido)benzoate
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methyl ((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-
yl)methyl)(pyridin-3-yl)carbamate
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyrimidin-5-yl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-
yl)methyl)pyridin-3-amine
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(6-fluoropyridin-3-yl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyridin-3-yl)propane-2-sulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(1-methyl-6-ox0-1,6-dihydropyridin-3-yl)ethanesul fonamide
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2-yD)thiazol-2-y)methyl)morpholine-4-sulfonamide
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N-(3-chlorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl)thiazol-2-yl)methyl)thiomorpholine-4-sulfonamide 1,1-dioxide
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N-(3-chlorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl)thlazol Z—yl)methyl)morpholme 4-sulfonamide
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(5-fluoropyridin-3-yl)ethanesulfonamide
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N-(4-(1H-pyrazol-1-yD)phenyl)-N-((5-(5-(difluoromethyl)-1,3 4-
oxadiazol-2-y)thiazol-2-y)methyl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyridin-3-yl)morpholine-4-sulfonamide
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phenyloxazolidin-2-one
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oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide
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(1-(difluoromethyl)-1H-pyrazol-4-yl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyridin-3-yl)methanesul fonamide
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N-(5-cyanopyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yDthiazol-2-yl)methyl)ethanesulfonamide
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N-(6-(2-cyanopropan-2-y1)pyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol- 2-y1)thiazol-2-yl)methyl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(5-fluorobenzo[d]oxazol-2-yl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(6-fluorobenzo[d]oxazol-2-yl)ethanesulfonamide
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N-(6-(difluoromethoxy)pyridin-3-yl)-N-((5-(5-(difluoromethyl)-1,3,4
oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(1,5-dimethyl-1H-pyrazol-3-yl)ethanesul fonamide
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N-(5-cyclopropylpyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(5-(trifluoromethyl)pyridin-3-yl)ethanesul fonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(5-(difluoromethyl)pyridin-3-yl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(6-isopropylpyridin-3-yl)ethanesulfonamide
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(6-(difluoromethyl)pyridin-2-yl)ethanesulfonamide

I-63

e

Y '/ o) F

N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(1-ethyl-1H-pyrazol-4-yl)ethanesulfonamide
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N-(5-cyanopyridin-2-y1)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yDthiazol-2-yl)methyl)ethanesulfonamide
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N-( (5 (5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
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1-70

=
(Ls /’S/
F © F
N N
F | = //S\\O F
0
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yl)methyl)aniline
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(6-(trifluoromethyl)pyridin-3-yl)ethanesul fonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyrazin-2-yl)methanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyrazin-2-yl)cyclopropanesul fonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(5-fluoropyridin-3-yl)cyclopropanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(5-methylpyridin-3-yl)methanesul fonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(5-fluoropyridin-3-yl)methanesulfonamide

I-95

-8

CI\Q

|

A

N N<

o) I Y N

\\,N ,>_—< |

: \/I\S O/H/F
(0]

F

N-(5-chloropyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3.4-oxadiazol-2-
yDthiazol-2-y)methyl)methanesul fonamide
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N-(5-(difluoromethoxy)pyridin-3-yl)-N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide
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N-(6-cyanopyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yDthiazol-2-yl)methyl)cyclopropanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(2-(trifluoromethyl)pyridin-4-yl)ethanesul fonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(6-(difluoromethyl)pyridin-3-yl)ethanesulfonamide
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1-(5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-y1)thiazol-2-y1)-5-
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(5-(2-hydroxypropan-2-yl)pyridin-2-yl)ethanesulfonamide
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methyl-N-(pyridin-3-yl)cyclopropane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-N-(5-fluoropyridin-2-yl)propane-1-sulfonamide
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N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)propane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-N-(5-fluoropyridin-3-yl)propane-1-sulfonamide
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N-(5-cyanopyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl }methyl)methanesulfonamide
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N-[5-(1,1-difluoroethyl)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)ethane-1-sulfonamide
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N-(5-fluoropyridin-3-y1)-N-({5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-
y1]-1,3-thiazol-2-yl } methyl)ethane-1-sulfonamide
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I-119

|
o I
\/\\S/N\/l\s OJS(F

N-(pyridin-3-yl)-N-({5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-
thiazol-2-yl} methyl)ethane-1-sulfonamide
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yl}methyl)-N-{1-[2-(trifluoromethoxy )ethy1]-1H-pyrazol-4-y1 } ethane-1-
sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl} methyl)-N-(5-fluoropyridin-2-yl)methanesulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-1,1-difluoro-N-(1-propyl-1H-pyrazol-4-
yl)methanesulfonamide
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F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-

yl}methyl)-N-(1-propyl-1H-pyrazol-4-yl)methanesulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
y1} methyl)-N-(1-methyl-1H-pyrazol-4-y1l)cyclopropanesulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-methylpyridin-3-yl)ethane-1-sulfonamide
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N-[5-(2,2-difluoroethoxy)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-1,1-difluoro-N-(5-fluoropyridin-2-yl)methanesul fonamide
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N-[1-(1-cyano-1-methylethyl)-1H-pyrazol-4-y1]-N-({5-[5-

(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)ethane-1-
sulfonamide

I-135

N N~
I/\>——</ N
Cl N ]

F
3-chloro-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-ethylaniline
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N-(5-cyclopropylpyridin-3-y1)-N-({5-[5-(difluoromethyl)-1,3.4-
oxadiazol-2-yl]-1,3-thiazol-2-yl } methyl)methanesulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol -2-
yl} methyl)-N-[6-(difluoromethyl)pyridin-2-ylJmethanesulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-[1-(propan-2-y1)-1H-pyrazol-4-yl]ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-[ 1-(propan-2-yl)-1H-pyrazol-4-ylJmethanesulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
y1} methyl)-N-[6-(trifluoromethyl)pyridin-2-ylJmethanesul fonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1,1-difluoro-N-(pyridin-3-yl)methanesulfonamide
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3-chloro-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-

yl}methyl)-N-(2-methoxyethyl)aniline
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N-(5-cyanopyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
y1]-1,3-thiazol-2-yl }methyl)cy clopropanesulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
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yl}methyl)-N-(1,5-dimethyl-1H-pyrazol-4-yl)ethane-1-sulfonamide
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N-[5-(difluoromethoxy)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)propane-2-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
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N-[5-(difluoromethoxy)pyridin-3-yl]-N-({5-[ 5-(difluoromethyl)-1,3,4-

oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)methanesul fonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
v1} methyl)-N-(5-methoxypyridin-3-yl)ethane-1-sulfonamide
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N-(5-cyanopyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl }methyl)propane-2-sulfonamide
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N-[5-(1,1-difluoroethyl)pyridin-3-yl1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)methanesul fonamide
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N-(5-chloropyridin-2-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)ethane- 1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol -2-
yl}methyl)-N-[5-(propan-2-yloxy)pyridin-3-yl]ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl} methyl)-N-(5-methylpyridin-2-yl)ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-(4-methylpyridin-2-yl)ethane-1-sulfonamide
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N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2-(morpholin-4-yl)ethane- 1 -sulfonamide
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N-[5-(difluoromethoxy)pyridin-3-yl]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-2-methylpropane-1-
sulfonamide
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N-(5-chloropyridin-3-yl)-2-cyano-N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)ethane-1-sulfonamide
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N-[5-(1,1-difluoroethyl)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl } methyl)-2-methoxyethane-1-
sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-methylpyridin-3-yl)propane-1-sulfonamide
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N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-

yl]-1,3-thiazol-2-yl} methyl)-2-methoxyethane- 1-sulfonamide
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N-[5-(difluoromethoxy)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)propane- 1 -sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-2-methyl-N-(pyridin-3-yl)propane- 1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-2-(morpholin-4-y1)-N-(pyridin-3-yl)ethane-1-sulfonamide
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N-[5-(difluoromethoxy)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3.4
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-2-methoxyethane- 1-
sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl} methyl)-2-methoxy-N-(5-methylpyridin-3-yl)ethane-1-sulfonamide
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N-(5-chloropyridin-2-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)propane-1-sulfonamide
2 N
N X
1-168
J\/\\ N\/k/>\-< /S/
F
N-(5-cyanopyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2-methylpropane- 1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl} methyl)-N-(6-methylpyridin-2-yl)propane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-yl)butane-1-sulfonamide
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1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1,2.3,4-tetrahydro-1,7-naphthyridin-2-one

O~
1-172 S O/S/F
Y

N0
4-({5-]5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-2H,3H,4H-pyrido[4,3-b][1,4]oxazin-3-one
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4-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-2,2-
dimethyl-2H-pyrido[3,2-b][1,4]oxazin-3(4H)-one
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyridin-3-yl)-2-(tetrahydro- 1H-furo[ 3,4-c| pyrrol-5(3H)-yl)ethane-1-
sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
y1} methyl)-N-(5-fluoropyridin-3-yl)-3-(morpholin-4-yl)propanamide
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1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1H,2H,3H-pyrido[3,4-b][1,4]oxazin-2-one
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N-[5-(difluoromethoxy)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)butane-2-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-N-[(pyridin-3-yl)methyl]ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-2-{3-oxa-6-azabicyclo[3.1.1]heptan-6-y1}-N-(pyridin-3-
yl)ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)-2- {hexahydro-1H-furo[3,4-c|pyrrol-
5-yl}ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-N-[(5-fluoropyridin-2-yl)methyl]ethane- 1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-

yl} methyl)-N-(5-fluoropyridin-3-yl)-2- {3-oxa-6-
azabicyclo[3.1.1]heptan-6-yl} ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-N-[(pyridin-2-yl)methyl]ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-2-{6-oxa-3-azabicyclo[3.1.1]heptan-3-y1}-N-(pyridin-3-
yl)ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-3-(morpholin-4-y1)-N-(pyridin-3-yl)propanamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-y1)-2-(1,4-oxazepan-4-yl)ethane-1-
sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-2-[(18S,4S)-2-0xa-5-azabicyclo[2.2.1]heptan-5-y1]|-N-
(pyridin-3-yl)ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)-2-[(1R,4R)-2-0xa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide

144




WO 2022/226388

PCT/US2022/026065

I-189

Z "N
o A \I/Nl/\>\</N\N

WU N /
AT
0 F
N-(_{5-[5-(diﬂuor0methy1)-1,3,4-oxadiaz01-2-y1]-1,3-thiazol-2-
yl}methyl)-2-[(2S)-2-methylmorpholin-4-y1]-N-(pyridin-3-yl)ethane-1-
sulfonamide
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N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-

yl]-1,3-thiazol-2-yl} methyl)-2- {3-oxa-6-azabicyclo[3.1.1]heptan-6-

yl}ethane-1-sulfonamide
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N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-

yl]-1,3-thiazol-2-yl} methyl)-2- {6-oxa-3-azabicyclo[3.1.1]heptan-3-
yl}ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-N-(5-fluoropyridin-3-yl)-2-{6-oxa-3-
azabicyclo[3.1.1]heptan-3-yl} ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-2-(1,4-oxazepan-4-y1)-N-(pyridin-3-yl)ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-2-[(2R)-2-methylmorpholin-4-y1]-N-(pyridin-3-yl)ethane-1-
sulfonamide
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N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-3-(morpholin-4-yl)propanamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-2-[(1R,4R)-2-0xa-5-azabicyclo[2.2.1]heptan-5-y1]-N-
(pyridin-3-yl)ethane-1-sulfonamide
Cl AN
|
1-197 \@ N N
O\\ _N ’/S\>\</ IN
(\N/\/S\\O O/S/F
o\‘) F
N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2-[(2R)-2-methy lmorpholin-4-y1]ethane-1-
sulfonamide
Cl A N
I
1-198 A N ’\>~_<N\
I 7N
N S /
O
F
N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)propanamide
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F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-yl)propanamide

\ )\(
1-200 g
N O
9
Na
1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1H,2H,3H,4H,5H-pyrido[4,3-b]azepin-2-one
F\©
1-201 ) N N
N N
Q, | 4
N/\/\S%N\/’\/SHO/'S/F
NN )
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)-2-[(1S,4S)-2-oxa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide
1-202
\\ N />\</ N
O
O F
N-(_S-chloropyridin-3-y1)-N-({5-[5-(diﬂuoromethy1)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2-[(2S)-2-methylmorpholin-4-yl]ethane-1-
sulfonamide
1-203
p % NVO% o+
O F
N-( {5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)-2-[(2S)-2-methylmorpholin-4-
yl]ethane-1-sulfonamide
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1-204

W N

‘/\N/\/S\\

o\ﬁ F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)-2-[(2R)-2-methylmorpholin-4-
yl]ethane-1-sulfonamide

F/N

LS g
AL
0

1-205

N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2-[(1R,4R)-2-0xa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide

1-206

Cl a
e o
o) I 7N
s N /
N/\/\S\\O \/ks O/S/F
0 F
N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-

yl]-1,3-thiazol-2-yl} methyl)-2-[(1S,4S)-2-oxa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide

1-207

/\Q\l
N N
\/II\S\HD/INS/F

N
0,
W _N

\/S\\

O

F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-{5-[(1S)-1-fluoroethyl|pyridin-3-yl } ethane-1-sulfonamide

1-208

F
Z "N

|

N

N N<

0, /M N
“..N J
\/S\\ \/LS O/S/F
e}
F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-{5-[(1R)-1-fluoroethyl]pyridin-3-yl}ethane-1-sulfonamide
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1-209

F\©
N N”\>\<N\
I 7 N
/ﬁrN\/l\S O/,S/F
0O
F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)propanamide

I-210

L~
Kks O/S/F
N.__O
| F
N~
1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
v} methyl)-1,2.3.4-tetrahydro-1.6-naphthyridin-2-one

I-211

Z "N

|

N

N N.

O\\QN\) I/\>\</ [N

% S oJ\,F
0

\!

: F
(2R)-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-yl)butane-2-sulfonamide

I-212

2N\

|

A

N N<

O\\% I/\>\"</ /N

% s OJ»/F
6]

\

F
(28)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-yl)butane-2-sulfonamide

I-213

Na
\\Q/hl
|
N
N N
o} I/\>~</ N
VN I
(\N/\/S\‘ \/ks O/S/F
o) F

N-(5-cyanopyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
y1]-1,3-thiazol-2-y1} methyl)-2-(morpholin-4-yl)ethane- 1 -sulfonamide
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I-214
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)-2-(morpholin-4-yl)ethane-1-
sulfonamide

F

I-215

2N\
|
NS
N <
o | N\ /N N
\\ ,N S I
S\\ O/S/F
o)
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-yl)butane-2-sulfonamide

I-216

£

/\Q\l
|
X
N N<
0 I/\>\</ N
S ,N |
© F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-

I-217

yl}methyl)-N-{5-[(1S)-1-fluoroethyl]pyridin-3-yl} methanesulfonamide
F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-{5-[(1R)-1-fluoroethyl|pyridin-3-yl} methanesulfonamide

I-218

P O/S/F
e}

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-[5-(1-fluoroethyl)pyridin-3-ylJmethanesul fonamide
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2-cyano-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl} methyl)-N-(5-methylpyridin-3-yl)ethane-1-sulfonamide
F_©O
T
1-220 N N
o} I/\>-</ N
N ,N l
(\N/\/S\\o \/I\S O/S/F
O\) F
N-[5-(difluoromethoxy)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3.4
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-2-(morpholin-4-yl)ethane-1-
sulfonamide
1-221 Z N
N
N N<
o) /M N
W _N |
~ \/ks O’S/F
O
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(6-ethylpyridin-3-yl)ethane-1-sulfonamide
F
Z "N
Y
1-222 N’\>\<N~N
o} ! 4
w_N |
/S\\ \/LS O)S/F
e}
F
-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-[5-(2-fluoropropan-2-y1)pyridin-3-yl|methanesulfonamide
1-223 )\/\\ N\/[H /S/
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)-2-methylpropane-1-sulfonamide
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/S\\ \)\S O/S/F
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F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-[5-(2,2-difluoropropoxy)pyridin-3-yl|methanesul fonamide

RF
X/O\Q\j
I
A
1-225 N’\>\<N~N
O\\ ’N\/H\S 4 /
\/S\\ 0] F
6]

F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-[5-(2,2-difluoropropoxy)pyridin-3-yl]ethane-1-
sulfonamide

F
1-226 7N
X
N N<
0 1/\>\</ N
WU N /
\/\S\\ \/I\S O/S/F
o}

F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-[ 5-(2-fluoropropan-2-yl)pyridin-3-yl]ethane-1-sulfonamide

F
_ )
N
- N N<
1-227 o I \/[\>\</ N
~ S O’S/F
O

F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-[5-(1-fluoroethyl)pyridin-3-yl]ethane- 1 -sulfonamide

Z "N
I
1-228 5 A \/N[HNW
2N |
/S\\ S O/S/F
o]
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-(6-ethylpyridin-3-yl)methanesulfonamide
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1-229
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol -2-
yl}methyl)-N-(5-ethylpyridin-3-yl)methanesulfonamide

1-230

\\S,N

O/\/\

~ \
O

/\Q\j
N
? h;/\>‘</N\/N
S O/S/F
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-N-(5-ethylpyridin-3-y1)-2-methoxyethane- 1-sulfonamide

1-231

N
4
‘/\N’N\ N/_<S |

0 —~ \ .0 =\

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-{4H,6H,7H-pyrazolo[3,2-c|[1,4]oxazin-2-yl } ethane-1-
sulfonamide

I-232

P O F
@]

N-[5-(difluoromethoxy)pyridin-3-y1]-N-({5-[ 5-(trifluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-yl } methyl)methanesulfonamide

1-233

F

N-[5-(difluoromethoxy)pyridin-3-y1]-N-({5-[ 5-(trifluoromethyl)-1,3,4-
oxadiazol-2-y1]-1,3-thiazol-2-yl } methyl)propane-1-sulfonamide
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N-(5-cyanopyridin-3-y1)-N-({5-[ 5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)propane-1-sulfonamide
N=
X NH
1-235 k( N N~
0 1/\>——</ N
K A o\
O
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-N-(1H-imidazol-5-yl)ethane-1-sulfonamide
o
N
N N<
o) //\>‘</ N
1-236 %N |
\/S\\ \/LS O/S/F
O
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl} methyl)-N-(6-methylpyridin-2-yl)ethane- 1-sulfonamide
F
1-237 \Q
N N<
0 /M N
N\ ,N [
/S\\ \/LS O/*F
o) I
N-(3-fluorophenyl)-N-({5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-
thiazol-2-yl} methyl)methanesulfonamide
eF
1-238 F" Y IN
N
N N<
QXA
A2 \)\S O/*F
o) I
N-({5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-[5-(trifluoromethy])pyridin-3-yl|methanesulfonamide
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1-239

/N

% N\/K/>‘< AS(

F
F
N-(5-cyclopropylpyridin-3-y1)-N-({5-[5-(trifluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)methanesulfonamide

1-240

CI\©
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N N<
(@) I/\>§_</ N
\ ,N I
© F
F

N-(5-chloropyridin-3-y1)-N-({5-[ 5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)methanesulfonamide

I-241

R

R
F

O
-
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-[5-(2-methoxyethy])pyridin-3-yl]ethane-1-sulfonamide

1-242

\ 0 F
©

N-(3-fluorophenyl)-N-({5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-
thiazol-2-yl} methyl)propane-1-sulfonamide

1-243

Na
/N

F F
N-(5-cyanopyridin-3-y1)-N-({5-[ 5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-y1} methyl)ethane- 1-sulfonamide
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1-244

W\ O F
@)

N-(5-chloropyridin-3-y1)-N-({5-[ 5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-y1} methyl)propane-1-sulfonamide

1-245

N-N

NTN 7\
\/?/<O)\/F
2\ 0 F

N
N/
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X

(3R)-1-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-3-methyl-1H,2H,3H,4H,5H-pyrido[3,4-b]azepin-2-one

I-246

N—-N

N 7\
‘«Ef{o)\ﬁ
8\0 F

N
-
(3S)-1-({5-[5-(difluoromethyl)-1,3 4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-3-methyl-1H,2H,3H,4H, SH-pyrido| 3,4-b]azepin-2-one

1-247

N~
NN\ _»~ N
| |
%%O/H/F
[0) F

N

1'-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1',2'-dihydrospiro| cy clopropane-1,3'-pyrrolo[2,3-c]pyridin]-
2'-one

1-248

4S)-1-( {_5-[5—(diﬂuor0methyl)—1,3,4—0xadiazol—2—yl]—1,3—thiazol-2—
yl}methyl)-4-methyl-1,2,3 4-tetrahydro-1,7-naphthyridin-2-one
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(4R)-1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-4-methyl-1,2,3 4-tetrahydro-1,7-naphthyridin-2-one

1-250 0 F

N7 | N0 F

N
(3R)-1-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-3-methyl-1,2,3,4-tetrahydro-1,7-naphthyridin-2-one

PR

N:/\>\</N\N
1-251 KKS o/'S/F
A
(3S)-1-({5-[5-(difluoromethyl)-1,3.4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-3-methyl-1,2,3,4-tetrahydro-1,7-naphthyridin-2-one

N-N

NNl |
1-252 \/?/<o/\/F
0 F

N
NZ |
-
1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-3-methyl-1H,2H,3H,4H,5H-pyrido[3,4-b]azepin-2-one

N—-N
NN\ |
1-253 \/?/<o)\(F
o F

N
GBS
1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-3,3-dimethyl-1H,2H,3H,4H,5H-pyrido[3,4-b]azepin-2-one
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1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-3,3-dimethyl-1H,2H,3H-pyrrolo[2,3-c]pyridin-2-one

1-2585

I\f/\>\<’N\:N
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1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-3-methyl-1,2,3 4-tetrahydro-1,7-naphthyridin-2-one

N’/\>“</N\;N
1-256 H\S O/S/F
> | N._O !
X
1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-4-methyl-1,2,3,4-tetrahydro-1,7-naphthyridin-2-one

1-257 F Z

o~ /S/
) !
N-[5-(difluoromethoxy)pyridin-3-yl]-N-({2-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-5-yl} methyl)ethane-1-sulfonamide

N
1-258 U ,’\>\</N\N
N S

3-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1H-pyrrolo[2,3-c]pyridin-2-ol
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N-(5-chloropyridin-3-y1)-N-({2-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-5-y1} methyl)ethane- 1-sulfonamide
N
|
1-260 Z N N
fe) l \ v N
W _N S |
O/’S (0] F
F
N-({2-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-5-
yl}methyl)-N-(pyridin-3-yl)ethane- 1-sulfonamide
Cl
1-261 \Q NN
Q N\/[ — lN
O/’S S (0] F
F
N-(3-chlorophenyl)-N-({2-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-
thiazol-5-yl}methyl)ethane-1-sulfonamide
N Cl
|
1-262 =
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F
N-(5-chloropyridin-3-y1)-N-({2-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-5-yl} methyl)methanesulfonamide
e
I
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Q | \ AN
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F
N-({2-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-5-
yl}methyl)-N-(5-fluoropyridin-3-yl)methanesulfonamide
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N-({2-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-5-
yl}methyl)-N-(5-fluoropyridin-3-yl)ethane-1-sulfonamide

1-265

/S\\/ s O/S/F
(0]

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
y1}methyl)-N-[5-(trifluoromethoxy)pyridin-3-yl Jmethanesulfonamide
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2-cyano-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-yl)ethane- 1-sulfonamide

N// F

1-267

~-2 S O/S/F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-[5-(trifluoromethoxy)pyridin-3-yl]ethane-1-sulfonamide

I-268
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3-[({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)(pyridin-3-yl)sulfamoyl|propanamide

160




WO 2022/226388

PCT/US2022/026065

I-269

N-N
N 7\
\Mo)\l/lz
S
2\0 F
N
N/ |
¢

1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1H,2H,3H,4H,5H-pyrido[3,4-b]azepin-2-one

1-270

B,
(ks O/S/F
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9@ F
1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1,2,3,4-tetrahydroquinoline

7. The method of embodiment 6, wherein the HDAC6 inhibitor is selected from the group

consisting of:

Cmpd

Structure/Name
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O
|

A
ol

F

Cl
N-(3-chlorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yDthiazol-2-yl)methyl)methanesul fonamide

I-3

Q0 -
I
: N S O/S/F
F

Cl
N-(3-chlorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl)thiazol-2-yl)methyl)ethanesulfonamide
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Cl
N-(3-chlorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yD)thiazol-2-yl)methyl)cyclopropanesulfonamide
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(@]
AEP N N

'\“\)L}_(/OJNYF
eagle

N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-y])methyl)-N-
(3,4-difluorophenyl)ethanesulfonamide
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78 N\_¢ N
| | |

= N\):S>_<O/KI/F
7 :

N
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyridin-3-yl)ethanesulfonamide

I-10

N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
phenylethanesulfonamide
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F\©\ S ’/\Hil F
N/\«J/(O)\(
\:ON F
\
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Me/s\

N-(3-chloro-4-fluorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2-yl)methyl)methanesulfonamide
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F\©\ se 0\ F
N ) o)\(
L_o N

Me~/ S\\SO F
N-(3-chloro-4-fluorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-

2-yD)thiazol-2-yl)methyl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(1-methyl-1H-indazol-6-yl)ethanesulfonamide
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CIQ'\'/\% o
I-16 %0 F
\ O
[(3-chlorophenyl)({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-
thiazol-2-yl} methyl)sulfamoyl]dimethylamine
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N N O’S/F
F F
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(6-fluoropyridin-3-yl)ethanesulfonamide
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N
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1-34 Q ~ Sj\(’ N
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’ F
N-(3-chlorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yDthiazol-2-yl)methyl)thiomorpholine-4-sulfonamide 1,1-dioxide
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B
1-35 ° N_>‘
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F
N-(4-(1H-imidazol-1-yl)phenyl)-N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide
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I-36
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N-(3-chlorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl)thlazol 2-yl)methvl)morphohne 4-sulfonamide
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O\ /O
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I-38

N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(5-fluoropyridin-3-yl)ethanesulfonamide
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F
/\8/20 N/\>_<o\|H\F
: /N\)LS \N’N
&
=N
N-(4-(1H-pyrazol-1-yl)phenyl)-N-((5-(5-(difluoromethyl)-1,3 4
oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide

1-52

N-(5-cyanopyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yDthiazol-2-yl)methyl)ethanesulfonamide
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F
N-(5-cyclopropylpyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-y)thiazol-2-y)methyl)ethanesulfonamide
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N\

F
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(5- (triﬂuoromethvl)pyridin 3-y1)ethanesulfonamide

I-62

F F
)\Ua'o

N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(6-(difluoromethyl)pyridin-2-yl)ethanesulfonamide
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A
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(4,6-dimethylpyrimidin-2-yl)ethanesul fonamide

I-65

BEws
el =

N-((5-(5- (dlﬂuoromethyl)-l,3,4-0Xadiazol-2-yl)thiazol-2-yl)methyl)-N-
(1-methyl-1H-pyrazol-4-yl)ethanesulfonamide
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1-66

N-(6-cyanopyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
yDthiazol-2-yl)methyl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(6-(trifluoromethyl)pyridin-2-yl)ethanesulfonamide
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SN F
N-(6-cyclopropylpyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyrazin-2-yl)ethanesulfonamide
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o' F
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(5-fluoropyridin-2-yl)ethanesulfonamide
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F
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyrazin-2-yl)cyclopropanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(5-fluoropyridin-3-yl)cyclopropanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-

(5-fluoropyridin-3-yl)methanesulfonamide
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N-(5-chloropyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-

yD)thiazol-2-yl)methyl)methanesul fonamide
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N F

N-(5-(difluoromethoxy)pyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide
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N-(6-cyanopyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-
y)thiazol-2-yl)methyl)cy clopropanesulfonamide
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F
N-(5-chloropyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3.4-oxadiazol-2-
yDthiazol-2-yl)methyl)ethanesulfonamide
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-1-
methyl-N-(pyridin-3-yl)cyclopropane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
y1}methyl)-N-(5-fluoropyridin-2-yl)propane-1-sulfonamide

Z N
|
1-107 N N/\>\<N‘N
o) I %
N ,N |
\O/\/S\b \/I\S O/S/F

F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-2-methoxy-N-(pyridin-3-yl)ethane-1-sulfonamide
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‘or
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol -2-
y1} methyl)-N-(5-ethoxypyridin-3-yl)ethane-1-sul fonamide

\\S,N

Cl \Q\l
1-109 N
N <
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N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-

yl]-1,3-thiazol-2-yl} methyl)propane-1-sulfonamide

|
1-110 X
QA _I~)
A S O/S/F
© F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
y1} methyl)-N-(5-fluoropyridin-3-yl)propane-1-sulfonamide
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F
N-[5-(1,1-difluoroethyl)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)ethane-1-sulfonamide

I-115
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F
N-(5-fluoropyridin-3-y1)-N-({5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl } methyl)ethane-1-sulfonamide
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F F
N-(5-chloropyridin-3-y1)-N-({5-[ 5-(trifluoromethyl)-1,3,4-oxadiazol-2-
y1]-1,3-thiazol-2-yl } methyl)ethane-1-sulfonamide

I-118
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N-(pyrazin-2-y1)-N-({5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-
thiazol-2-yl} methyl)ethane-1-sulfonamide
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F

N-phenyl-N-({5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)ethane-1-sulfonamide

I-127
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-2-yl)methanesulfonamide
o
I
I-131 AN N R
O\\ N l,\>\</ /N
\/S\\ S O/S/F
O
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-(5-methylpyridin-3-yl)ethane-1-sulfonamide
F
FJ\
1-132 O\Q\l
N
N N<
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~ S O’S/F
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F
N-[5-(2,2-difluoroethoxy)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)ethane- 1-sulfonamide
Z
1-136 _ N
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O\\ N I/\>\</ [N
/S\\/ S O/S,F
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F
N-(5-cyclopropylpyridin-3-y1)-N-({5-[5-(difluoromethyl)-1,3.4-
oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)methanesulfonamide
F
1-137 F =
NS | N N
0 //\>\</ °N
N /
O
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
vl}methyl)-N-[6-(difluoromethyl)pyridin-2-ylJmethanesulfonamide
o
1-142 H N N
I/\>~—</ N
Cl N |
o
F
3-chloro-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(2-methoxyethyl)aniline
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N-(5-cyanopyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
y1]-1,3-thiazol-2-yl }methyl)cy clopropanesulfonamide
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N-[5-(difluoromethoxy)pyridin-3-yl]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)propane-2-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
y1} methy1)-N-(5-ethylpyridin-3-yl)ethane-1-sulfonamide
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N-[5-(difluoromethoxy)pyridin-3-yl]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)methanesulfonamide

1-148
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
y1} methyl)-N-(5-methoxypyridin-3-yl)ethane-1-sulfonamide
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N-(5-cyanopyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)propane-2-sulfonamide
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N-[5-(1,1-difluoroethyl)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)methanesulfonamide
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N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2-(morpholin-4-yl)ethane- 1 -sulfonamide
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N-[5-(difluoromethoxy)pyridin-3-yl]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-2-methylpropane-1-
sulfonamide
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N-(5-chloropyridin-3-yl)-2-cyano-N-({5-[ 5-(difluoromethyl)-1,3.4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)ethane-1-sulfonamide
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N-[5-(1,1-difluoroethyl)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl } methyl)-2-methoxyethane-1-
sulfonamide

I-160

O

|

N

N \ N<

o) I 7 N

\\S,N\/ks o I
o

F

F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-methylpyridin-3-yl)propane-1-sulfonamide
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N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-

yl]-1,3-thiazol-2-yl} methyl)-2-methoxyethane- 1-sulfonamide
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N-[5-(difluoromethoxy)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)propane- 1 -sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-2-methyl-N-(pyridin-3-yl)propane- 1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-2-(morpholin-4-y1)-N-(pyridin-3-yl)ethane-1-sulfonamide
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N-[5-(difluoromethoxy)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-2-methoxyethane- 1-
sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl} methyl)-2-methoxy-N-(5-methylpyridin-3-yl)ethane-1-sulfonamide
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N-(5-chloropyridin-2-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)propane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-yl)butane-1-sulfonamide
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A
1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1,2.3,4-tetrahydro-1,7-naphthyridin-2-one
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4-({5-]5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
v1}methyl)-2H.3H.4H-pyrido[4,3-b][1.4]oxazin-3-one
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N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-
(pyridin-3-yl)-2-(tetrahydro-1H-furo[ 3,4-c|pyrrol-5(3H)-y1)ethane-1-
sulfonamide

I-177

F O

\r =z |N
F NN
R N\/N&/\>_‘</N\N
\S, S O
0

F
N-[5-(difluoromethoxy)pyridin-3-y1]-N-({5-[ 5-(difluoromethyl)-1,3.4
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)butane-2-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-

yl}methyl)-2-{3-oxa-6-azabicyclo[3.1.1]heptan-6-y1} -N-(pyridin-3-
yl)ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-N-(5-fluoropyridin-3-yl)-2- {hexahydro- 1H-furo[ 3,4-c]pyrrol-
5-yl}ethane-1-sulfonamide

N/\/\ ,S/
g )
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-

yl} methyl)-N-(5-fluoropyridin-3-yl)-2- {3-oxa-6-
azabicyclo[3.1.1]heptan-6-y1} ethane-1-sulfonamide

1-182 X N N
0 I N N
‘s\\’N\/k/SHol -
@]

Z "N
S |
1-184 N N<
0 ! an
i\ ,N
N \%}%OJS/F
y )
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-

yl}methyl)-2-{6-oxa-3-azabicyclo[3.1.1]heptan-3-y1}-N-(pyridin-3-
yl)ethane-1-sulfonamide

N~

N
|
X
N N
\ ~
O\\S,N\/“\}—( IN
//\N/\/ \\O o F

OQ F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-

yl}methyl)-N-(5-fluoropyridin-3-y1)-2-(1,4-oxazepan-4-yl)ethane-1-
sulfonamide

I-186

\

Q
NS /S/
S )
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol -2-
yl}methyl)-2-[(1S,4S)-2-oxa-5-azabicyclo[2.2.1]heptan-5-y1]-N-

(pyridin-3-yl)ethane-1-sulfonamide

Z "N

1-187 N N N

) ,N\/m}——« IN
\ o F
(e}
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AN

o
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)-2-[(1R,4R)-2-0oxa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide

|
1-190 SN N
QN ’/\>‘<’ N

/\/S/
N \‘O
o} F

N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2- {3-oxa-6-azabicyclo[3.1.1]heptan-6-

yl}ethane-1-sulfonamide

NP2
1-188 X l N
- N\ N
Q I 4
% 'N\/l\/s>_<OJ§/F
o ¢

N
\\S P

NS
o) F

N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2- {6-oxa-3-azabicyclo[3.1.1]heptan-3-

yl}ethane-1-sulfonamide

C|\©
|
1-191 X
S O/S/F

F. A N
|
1-192 N N
O\\ T ,MleN
N/\/S\\, S O F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl} methyl)-N-(5-fluoropyridin-3-yl)-2-{6-oxa-3-
azabicyclo[3.1.1]heptan-3-yl} ethane-1-sulfonamide

2\
x ! N,\>\<N‘N
O\\ ,N\/“\S { I
1-193 NS O/S/F
Og) F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-2-(1,4-oxazepan-4-y1)-N-(pyridin-3-yl)ethane-1-sulfonamide
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I-194
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O\H F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-2-[(2R)-2-methylmorpholin-4-y1]-N-(pyridin-3-yl)ethane-1-
sulfonamide

1-201

F = lN
C:%/E/MN Iy
@(\/\S\é S o F
o} F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-

yl}methyl)-N-(5-fluoropyridin-3-yl)-2-[(1S,4S)-2-oxa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide

1-202

Cl \Q\l
x
N N-
QN }“(’ I
(\ N /\/S\\o O’S/F

o F

N—(_S -chloropyridin-3-yl)-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2-[(2S)-2-methylmorpholin-4-yl|ethane-1-
sulfonamide

1-203

F
o X ! ’\;/\>‘</N‘N
w.N |

V% e N\

o F
N—(_{5—[5—(diﬂuoromethyl)-1,3,4—oxadiazol—2-yl]—1,3-thjazol—2—
yl}methyl)-N-(5-fluoropyridin-3-yl)-2-[(2S)-2-methylmorpholin-4-
yl]ethane-1-sulfonamide

1-205

ﬁN/\/\\S‘\

o2 ¢

N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2-[(1R,4R)-2-0xa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide

C|\©
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X

N N<
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1-206 N N N
O\\ _N I/H IN
0]
NN )
N-(5-chloropyridin-3-y1)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-
yl]-1,3-thiazol-2-yl} methyl)-2-[(1S,4S)-2-oxa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide
£
1-207 /\Q\J
N
N N<
Q //\>\</ N
y. N I
~ \/ks O/K,,F
O
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-{5-[(1S)-1-fluoroethyl|pyridin-3-yl } ethane-1-sulfonamide
F
1-208 Z |N
N
N N<
0 //\>\</ N
LN I
\/\S\\ \/LS O/S/F
O
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-{5-[(1R)-1-fluoroethyl|pyridin-3-yl}ethane-1-sulfonamide
Z N
|
I-211 o X VNLMN\N
\\ ,N I
NS S o F
: F
(2R)-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-yl)butane-2-sulfonamide
J
I
1-212 X~ N N
QLN /M IN
S\\ S O/S/F
6}
F
(28)-N-({5-[ 5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-yl)butane-2-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)-2-(morpholin-4-yl)ethane-1-
sulfonamide
Z "N
I
1-215 X N N
O\\ N ! > { IN
S\\ S O/S/F
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-yl)butane-2-sulfonamide
£
1-216 /\©
X
N N<
QNI I~p
/S\: \)\S O/S/F
O
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-{5-[(1S)-1-fluoroethyl]pyridin-3-yl} methanesulfonamide
F
1-217 Z N
N
NN NN
Q _N ! S /
/S\\ O/S/F
O
F
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-{5-[(1R)-1-fluoroethyl|pyridin-3-yl} methanesulfonamide
Z "N
1-219 N
- N N
e} | A\ 720\ |
//\/\\S\f N\/L}\%/IS/F
NZ 0 L
2-cyano-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl}methyl)-N-(5-methylpyridin-3-yl)ethane- 1-sulfonamide
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I-220
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N-[5-(difluoromethoxy)pyridin-3-yl]-N-({5-[ 5-(difluoromethyl)-1,3,4-

oxadiazol-2-yl]-1,3-thiazol-2-yl } methyl)-2-(morpholin-4-yl)ethane-1-
sulfonamide

1-223
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F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-yl)-2-methylpropane-1-sulfonamide

1-224
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N N<
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\ ,N ,
/S\\ \)\S O/S/F
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F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-[5-(2,2-difluoropropoxy)pyridin-3-yl|methanesul fonamide

I-225
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X/O\Q\j
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\/\S\\ \)\S O/S/F
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F

N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-

yl}methyl)-N-[5-(2,2-difluoropropoxy)pyridin-3-yl]ethane-1-
sulfonamide

1-227
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-[5-(1-fluoroethyl)pyridin-3-yl]ethane-1-sulfonamide
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N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol -2-
yl}methyl)-N-(5-ethylpyridin-3-yl)methanesulfonamide

J
|
N
- N N~
HoN s\\’ S O/S/F
0

F
3-[({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)(pyridin-3-yl)sulfamoyl]propanamide

N—-N
NN |
1-269 \/?/<o)\rF
o F
N
ij

1-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1H,2H,3H,4H,5H-pyrido[3,4-b]azepin-2-one

8. The method of embodiment 4, wherein the HDACG6 inhibitor is a compound having the
formula:
Ra
N
3
X1 R1

~N
RN
R® I(y)

or a pharmaceutically acceptable salt thereof,
wherein:
X'is S;

R?is selected from the group consisting of H, halogen, and Ci-; alkyl;
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Rlis

N—N N—N
A~ AP
O O F
F or F N
R? is selected from the group consisting of alkyl, alkoxy, and cycloalkyl, each of which is
optionally substituted;

R*is H or alkyl;
R*is selected from the group consisting of alkyl, —-(SO2)R2, ~(SO2)NR’R?, and -(CO)R?; and
R’ is aryl or heteroaryl; or R* and R” together with the atom to which they are attached form a
heterocyclyl, each of which is optionally substituted.
9. The method of embodiment 8, wherein R? is H.
N—N
A~
6]
10. The method of embodiment 8 or 9, wherein R! is F .
11. The method of any one of embodiments 8-10, wherein R* is <(SO2)R2.

12. The method of embodiment 11, wherein —(SO2)R? is —(SO2)alkyl,
(SO2)alkyleneheterocyclyl, —(SO2)haloalkyl, —(SO2)haloalkoxy, or —(SOz2)cycloalkyl.

13. The method of any one of embodiments 8-12, wherein R is heteroaryl.
14. The method of embodiment 13, wherein the heteroaryl is a 5- to 6-membered heteroaryl

15. The method of embodiment 14, wherein the 5- to 6-membered heteroaryl is selected from

N
N N N \N
X A b /
F@—(R% H }(Rb)m Y"\/NB‘ ®n X :\—r'b
the group consisting of N , N , , and (R)m |

wherein R is halogen, alkyl, alkoxy, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and m is O or
L.

16. The method of embodiment 15, wherein R? is F, Cl, -CHs, -CH>CHs, -CFs, -CHF>, -
CF2CHs, -CN, -OCHs, -OCH:2CHs, -OCH(CHs)2, -OCFs, -OCHF2, -OCH:CF:H, and

cyclopropyl.
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17. The method of any one of embodiments 8-16, wherein the aryl is selected from the group
consisting of phenyl, 3-chlorophenyl, 3-chloro-4-fluorophenyl, 3-trifluoromethylphenyl, 3,4-
difluorophenyl, and 2,6-difluorophenyl.

18. The method of embodiment 4, wherein the HDACG6 inhibitor is a compound having
Formula (Ik):

or a pharmaceutically acceptable salt thereof,

wherein:

R is H, halogen, alkyl, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and
R*is alkyl, alkoxy, haloalkyl, or cycloalkyl, each of which is optionally substituted.

19. The method of embodiment 18, wherein R® is H, halogen, haloalkyl, or haloalkoxy.
20. The method of embodiment 18 or 19, wherein R* is optionally substituted alkyl or
cycloalkyl.

21. The method of embodiment 18, wherein the HDACS6 inhibitor is a compound having the

structure:

Rb—@
Z
N N<
I’\>—</ N
R:.N
A~

7\

o0

F (Ik-1), or a pharmaceutically acceptable salt thereof,

wherein:

RP is H, halogen, alkyl, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and
R* is alkyl, alkoxy, haloalkyl, or cycloalkyl, each of which is optionally substituted.

22. The method of embodiment 21, wherein R? is H, halogen, haloalkyl, or haloalkoxy.
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23. The method of embodiment 21 or 22, wherein R* is optionally substituted alkyl or
cycloalkyl.

24. The method of embodiment 23, wherein R* is alkyl.

25.The method of embodiment 18, wherein the HDACG6 inhibitor is a compound having the

structure:
S
Rb—ﬂ
Xy
R% N
o)

7\

O
F (Ik-2), or a pharmaceutically acceptable salt thereof,

wherein:

R is H, halogen, alkyl, cycloalkyl, -CN, haloalkyl, or haloalkoxy; and

R*is alkyl, alkoxy, haloalkyl, or cycloalkyl, each of which is optionally substituted.
26. The method of embodiment 25, wherein R® is H, halogen, haloalkyl, or haloalkoxy.

27. The method of embodiment 25 or 26, wherein R* is optionally substituted alkyl.

28. The method of embodiment 8, wherein the HDACG6 inhibitor is a compound of Formula:

F
F
A N
™
N N<

0O | A\ v N
A ]
/S\\O S (@) F

F, or a pharmaceutically acceptable salt thereof.
29. The method of embodiment 8, wherein the HDAC®6 inhibitor is a compound of Formula:

Q0

N , or a pharmaceutically acceptable salt thereof.

30. The method of embodiment 8, wherein the HDACG6 inhibitor is a compound of Formula:
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, or a pharmaceutically acceptable salt thereof.

31. The method of embodiment 8, wherein the HDACG6 inhibitor is a compound of Formula:

S

\

|
=
N i\ N<
N
QA M~
e \O o F

F, or a pharmaceutically acceptable salt thereof.

32. The method of embodiment 8, wherein the HDACG6 inhibitor is a compound of Formula:

(
0=8=0 N\ Ny
FYOWNVQ\%’KKF
F Z
N

F, or a pharmaceutically acceptable salt thereof.

33. The method of embodiment 8, wherein the HDAC®6 inhibitor is a compound of Formula:

Ae;
|

A

N N.

o) I/\>\</ N

A\ ,N\/ks I

\\O o F

\/S

F, or a pharmaceutically acceptable salt thereof.

34. The method of embodiment 8, wherein the HDACG6 inhibitor is a compound of Formula:
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F, or a pharmaceutically acceptable salt thereof.
35. The method of embodiment 8, wherein the HDACG6 inhibitor is a compound of Formula:

I
N
N N
o] 1/\>\</ ,N

woN

NS

, or a pharmaceutically acceptable salt thereof.

36. The method of embodiment 8, wherein the HDACG6 inhibitor is a compound of Formula:

F

F Z |
Ny
N N<
0 l’\>\</ N
2N s /
/s\\ O/S/F
6}
F, or a pharmaceutically acceptable salt thereof.

37. The method of embodiment 8, wherein the HDACG6 inhibitor is a compound of Formula:

Cl

=

I
~ N
O\ N\/l/\>'\</N \[N
/\/S\E/) S O’S/F
F or a pharmaceutically acceptable salt thereof.

38. The method of embodiment 8, wherein the HDACG6 inhibitor is a compound of Formula:
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Nl/\>-</N\N
s /

o © —F
cl N7
oT

or a pharmaceutically acceptable salt thereof.

39. The method of embodiment 7, wherein the HDACG6 inhibitor is N-(3-chlorophenyl)-N-((5-
(5-(difluoromethyl)-1,3.4-oxadiazol-2-yl)thiazol-2-yl)methyl)methanesulfonamide

40. The method of embodiment 7, wherein the HDACG6 inhibitor is N-(3-chlorophenyl)-N-((5-
(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol -2-yl)methyl)ethanesulfonamide

41. The method of embodiment 7, wherein the HDACS6 inhibitor is N-(3-chlorophenyl)-N-((5-
(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)cy clopropanesulfonamide

42. The method of embodiment 7, wherein the HDAC®6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methy1)-N-(3.4-difluorophenyl)ethanesulfonamide

43. The method of embodiment 7, wherein the HDACG6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(pyridin-3-yl)ethanesulfonamide

44. The method of embodiment 7, wherein the HDACG6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-phenylethanesulfonamide

45. The method of embodiment 7, wherein the HDACG6 inhibitor is N-(3-chloro-4-
fluorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-y1)thiazol-2-
yl)methyl)methanesulfonamide

46. The method of embodiment 7, wherein the HDACG6 inhibitor is N-(3-chloro-4-
fluorophenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-
yl)methyl)ethanesulfonamide

47. The method of embodiment 7, wherein the HDAC®6 inhibitor is N-((5-(5-(difluoromethyl)-

1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(1-methyl-1H-indazol-6-yl)ethanesulfonamide

48. The method of embodiment 7, wherein the HDAC6 inhibitor is [(3-chlorophenyl)({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)sulfamoyl]dimethylamine
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49. The method of embodiment 7, wherein the HDACS6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methy1)-N-(6-fluoropyridin-3-yl)ethanesulfonamide

50. The method of embodiment 7, wherein the HDAC®6 inhibitor is N-(3-chlorophenyl)-N-((5-
(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)thiomorpholine-4-sulfonamide
1,1-dioxide

51. The method of embodiment 7, wherein the HDACG6 inhibitor is N-(4-(1H-imidazol-1-
yl)phenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-y1)thiazol-2-
yl)methyl)ethanesulfonamide

52. The method of embodiment 7, wherein the HDAC®6 inhibitor is N-(3-chlorophenyl)-N-((5-
(5-(difluoromethyl)-1,3.4-oxadiazol-2-yl)thiazol-2-yl)methyl)morpholine-4-sulfonamide

53. The method of embodiment 7, wherein the HDACS inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methy1)-N-(5-fluoropyridin-3-yl)ethanesulfonamide

54. The method of embodiment 7, wherein the HDACG6 inhibitor is N-(4-(1H-pyrazol-1-
yl)phenyl)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-y1)thiazol-2-

yl)methyl)ethanesulfonamide

55. The method of embodiment 7, wherein the HDAC®6 inhibitor is N-(5-cyanopyridin-3-y1)-
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide

56. The method of embodiment 7, wherein the HDACS6 inhibitor is N-(5-cyclopropylpyridin-
3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide
57. The method of embodiment 7, wherein the HDACS inhibitor is N-((5-(5-(difluoromethyl)-
1,3.4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(5-(trifluoromethyl)pyridin-3-
yl)ethanesulfonamide

58. The method of embodiment 7, wherein the HDACS6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(6-(difluoromethyl)pyridin-2-
yl)ethanesulfonamide

59. The method of embodiment 7, wherein the HDACSG6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3.4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(4,6-dimethylpyrimidin-2-y1)ethanesulfonamide
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60. The method of embodiment 7, wherein the HDACS6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(1-methyl- 1H-pyrazol-4-y1)ethanesulfonamide

61. The method of embodiment 7, wherein the HDAC®6 inhibitor is N-(6-cyanopyridin-3-yl)-
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide

62. The method of embodiment 7, wherein the HDACS inhibitor is N-((5-(5-(difluoromethyl)-
1,3.4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(6-(trifluoromethyl)pyridin-2-
yl)ethanesulfonamide

63. The method of embodiment 7, wherein the HDACG6 inhibitor is N-(6-cyclopropylpyridin-
3-yD)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide
64. The method of embodiment 7, wherein the HDACS inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(pyrazin-2-yl)ethanesulfonamide

65. The method of embodiment 7, wherein the HDACS inhibitor is N-((5-(5-(difluoromethyl)-
1,3.4-oxadiazol-2-yl)thiazol-2-yl)methy1)-N-(5-fluoropyridin-2-y1)ethanesulfonamide

66. The method of embodiment 7, wherein the HDACG6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(pyrazin-2-yl)cyclopropanesulfonamide

67. The method of embodiment 7, wherein the HDACS6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(5-fluoropyridin-3-yl)cyclopropanesul fonamide.

68. The method of embodiment 7, wherein the HDACSG6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(5-fluoropyridin-3-yl)methanesulfonamide

69. The method of embodiment 7, wherein the HDAC6 inhibitor is N-(5-chloropyridin-3-yl)-
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)methanesulfonamide

70. The method of embodiment 7, wherein the HDAC6 inhibitor is N-(5-
(difluoromethoxy )pyridin-3-y1)-N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-
yl)methyl)ethanesulfonamide

71. The method of embodiment 7, wherein the HDACS6 inhibitor is N-(6-cyanopyridin-3-yl)-
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-
yl)methyl)cyclopropanesulfonamide
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72. The method of embodiment 7, wherein the HDAC6 inhibitor is N-(5-chloropyridin-3-yl)-
N-((5-(5-(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)ethanesulfonamide

73. The method of embodiment 7, wherein the HDACS6 inhibitor is N-((5-(5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-1-methyl-N-(pyridin-3-yl)cyclopropane-1-
sulfonamide

74. The method of embodiment 7, wherein the HDACG6 inhibitor is N-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-N-(5-fluoropyridin-2-yl)propane-1-
sulfonamide

75. The method of embodiment 7, wherein the HDACG6 inhibitor is N-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-2-methoxy-N-(pyridin-3-yl)ethane-1-
sulfonamide

76. The method of embodiment 7, wherein the HDACG6 inhibitor is N-({5-[ 5-(difluoromethyl)-
1,3.4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-N-(5-ethoxy pyridin-3-yl)ethane-1-
sulfonamide

77. The method of embodiment 7, wherein the HDAC6 inhibitor is N-(5-chloropyridin-3-yl)-
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)propane-1-
sulfonamide

78. The method of embodiment 7, wherein the HDACG6 inhibitor is N-({5-[ 5-(difluoromethyl)-
1,3.4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-N-(5-fluoropyridin-3-yl)propane-1-
sulfonamide

79. The method of embodiment 7, wherein the HDACG6 inhibitor is N-[5-(1,1-
difluoroethyl)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl} methyl)ethane-1-sulfonamide

80. The method of embodiment 7, wherein the HDAC6 inhibitor is N-(5-fluoropyridin-3-y1)-
N-({5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-y1 } methyl)ethane-1-
sulfonamide

81. The method of embodiment 7, wherein the HDAC6 inhibitor is N-(5-chloropyridin-3-yl)-
N-({5-[5-(trifluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-y1 } methyl)ethane-1-

sulfonamide
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82. The method of embodiment 7, wherein the HDAC6 inhibitor is N-(pyrazin-2-y1)-N-({5-
[5-(trifluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)ethane- 1 -sulfonamide

83. The method of embodiment 7, wherein the HDAC6 inhibitor is N-phenyl-N-({5-[5-
(trifluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)ethane- 1 -sulfonamide

84. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[ 5-(difluoromethyl)-
1,3.4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-N-(5-fluoropyridin-2-yl)methanesul fonamide
85. The method of embodiment 7, wherein the HDACG6 inhibitor is N-({5-[ 5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-y1} methyl)-N-(5-methylpyridin-3-yl)ethane-1-
sulfonamide

86. The method of embodiment 7, wherein the HDAC6 inhibitor is N-[5-(2,2-
difluoroethoxy)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-
yl} methyl)ethane-1-sulfonamide

87. The method of embodiment 7, wherein the HDACS6 inhibitor is N-(5-cyclopropylpyridin-
3-y1)-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-

yl} methyl)methanesulfonamide

88. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-N-[6-(difluoromethyl)pyridin-2-
yl]methanesulfonamide

89. The method of embodiment 7, wherein the HDAC6 inhibitor is 3-chloro-N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)-N-(2-methoxyethyl)aniline
90. The method of embodiment 7, wherein the HDACS6 inhibitor is N-(5-cyanopyridin-3-yl)-
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)cyclopropanesulfonamide

91. The method of embodiment 7, wherein the HDAC6 inhibitor is N-[5-
(difluoromethoxy)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-
2-yl} methyl)propane-2-sulfonamide

92. The method of embodiment 7, wherein the HDACS6 inhibitor is N-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-N-(5-ethylpyridin-3-yl)ethane-1-sul fonamide
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93, The method of embodiment 7, wherein the HDAC6 inhibitor is N-[5-
(difluoromethoxy)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-
2-yl} methyl)methanesulfonamide

94. The method of embodiment 7, wherein the HDACG6 inhibitor is N-({5-[5-(difluoromethyl)-
1,3.4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-N-(5-methoxypyridin-3-yl)ethane-1-

sulfonamide

95. The method of embodiment 7, wherein the HDACS6 inhibitor is N-(5-cyanopyridin-3-yl)-
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl } methyl)propane-2-
sulfonamide

96. The method of embodiment 7, wherein the HDACG6 inhibitor is N-[5-(1,1-
difluoroethyl)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
y1} methyl)methanesulfonamide

97. The method of embodiment 7, wherein the HDAC6 inhibitor is N-(5-chloropyridin-3-yl)-
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-yl } methyl)-2-(morpholin-4-
yl)ethane-1-sulfonamide

98. The method of embodiment 7, wherein the HDAC6 inhibitor is N-[5-
(difluoromethoxy)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-
2-yl} methyl)-2-methylpropane-1-sulfonamide

99. The method of embodiment 7, wherein the HDACG6 inhibitor is N-(5-chloropyridin-3-yl)-
2-cyano-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)ethane-1-
sulfonamide

100. The method of embodiment 7, wherein the HDAC6 inhibitor is N-[5-(1,1-
difluoroethyl)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-
yl} methyl)-2-methoxyethane-1-sulfonamide

101. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-N-(5-methylpyridin-3-
yl)propane-1-sulfonamide
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102. The method of embodiment 7, wherein the HDACG6 inhibitor is N-(5-chloropyridin-3-yl)-
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)-2-methoxyethane-
1-sulfonamide

103. The method of embodiment 7, wherein the HDACG6 inhibitor is N-[5-
(difluoromethoxy)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-
2-yl} methyl)propane-1-sulfonamide

104. The method of embodiment 7, wherein the HDACG6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-2-methyl-N-(pyridin-3-

yl)propane-1-sulfonamide

105. The method of embodiment 7, wherein the HDACG6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-2-(morpholin-4-y1)-N-
(pyridin-3-yl)ethane-1-sulfonamide

106. The method of embodiment 7, wherein the HDACG6 inhibitor is N-[5-
(difluoromethoxy)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-
2-yl} methyl)-2-methoxyethane-1-sulfonamide

107. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)-2-methoxy-N-(5-
methylpyridin-3-yl)ethane-1-sulfonamide

108. The method of embodiment 7, wherein the HDAC6 inhibitor is N-(5-chloropyridin-2-yl)-
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl } methyl)propane-1-

sulfonamide

109. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-N-(pyridin-3-yl)butane-1-
sulfonamide

110. The method of embodiment 7, wherein the HDAC6 inhibitor is 1-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-y1} methyl)-1,2,3,4-tetrahydro-1,7-naphthyridin-2-one

111. The method of embodiment 7, wherein the HDAC6 inhibitor is 4-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-y1} methyl)-2H,3H,4H-pyrido[4,3-b][1,4]oxazin-3-one
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112. The method of embodiment 7, wherein the HDACG6 inhibitor is N-((5-(5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl)thiazol-2-yl)methyl)-N-(pyridin-3-y1)-2-(tetrahydro-
1H-furo[3.4-c]pyrrol-5(3H)-yl)ethane-1-sulfonamide

113. The method of embodiment 7, wherein the HDACG6 inhibitor is N-[5-
(difluoromethoxy)pyridin-3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-
2-yl} methyl)butane-2-sulfonamide

114. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5
(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-2- {3-oxa-6-

azabicyclo[3.1.1]heptan-6-y1}-N-(pyridin-3-yl)ethane- 1-sulfonamide

115. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5
(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-N-(5-fluoropyridin-3-yl)-2-
{hexahydro-1H-furo[3,4-c]pyrrol-5-yl} ethane-1-sulfonamide

116. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl } methyl)-N-(5-fluoropyridin-3-yl)-2-
{3-oxa-6-azabicyclo[3.1.1]heptan-6-y1} ethane-1-sulfonamide

117. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-2- {6-oxa-3-
azabicyclo[3.1.1]heptan-3-y1}-N-(pyridin-3-yl)ethane-1-sulfonamide

118. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl } methyl)-N-(5-fluoropyridin-3-y1)-2-
(1,4-oxazepan-4-yl)ethane- 1-sulfonamide

119. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-2-[(1S,4S)-2-0xa-5-
azabicyclo[2.2.1]heptan-5-y1]-N-(pyridin-3-yl)ethane-1-sulfonamide

120. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl } methyl)-N-(5-fluoropyridin-3-y1)-2-
[(1R,4R)-2-0xa-5-azabicyclo[2.2.1]heptan-5-yl|ethane-1-sulfonamide

195



WO 2022/226388 PCT/US2022/026065

121. The method of embodiment 7, wherein the HDACG6 inhibitor is N-(5-chloropyridin-3-yl)-
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-2-{3-oxa-6-
azabicyclo[3.1.1]heptan-6-y1} ethane-1-sulfonamide

122. The method of embodiment 7, wherein the HDAC®6 inhibitor is N-(5-chloropyridin-3-yl)-
N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-2-{6-oxa-3-
azabicyclo[3.1.1]heptan-3-yl} ethane-1-sulfonamide

123. The method of embodiment 7, wherein the HDACG6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-N-(5-fluoropyridin-3-yl)-2-
{6-oxa-3-azabicyclo[3.1.1]heptan-3-y1} ethane-1-sulfonamide

124. The method of claim 7, wherein the HDACG6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-2-(1,4-oxazepan-4-yl)-N-(pyridin-3-yl)ethane-1-

sulfonamide

125. The method of claim 7, wherein the HDAC6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-2-[(2R)-2-methylmorpholin-4-y1]-N-(pyridin-3-
yl)ethane-1-sulfonamide

126. The method of claim 7, wherein the HDAC6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-yl } methy1)-N-(5-fluoropyridin-3-y1)-2-[ (1S,4S)-2-0xa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide

127. The method of claim 7, wherein the HDACG6 inhibitor is N-(5-chloropyridin-3-y1)-N-({5-
[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl} methyl)-2-[ (2S)-2-
methylmorpholin-4-yl]ethane-1-sulfonamide

128. The method of claim 7, wherein the HDAC6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-N-(5-fluoropyridin-3-y1)-2-[ (2S)-2-
methylmorpholin-4-y1]ethane-1-sulfonamide

129. The method of claim 7, wherein the HDACS6 inhibitor is N-(5-chloropyridin-3-y1)-N-({5-
[5-(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-2-[ (1R 4R)-2-0xa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide
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130. The method of claim 7, wherein the HDACS6 inhibitor is N-(5-chloropyridin-3-y1)-N-({5-
[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)-2-[ (1S,4S)-2-0xa-5-
azabicyclo[2.2.1]heptan-5-yl]ethane-1-sulfonamide

131. The method of claim 7, wherein the HDACG6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1]-1,3-thiazol-2-yl} methy1)-N- {5-[(1S)-1-fluoroethyl]pyridin-3-y1} ethane-1-
sulfonamide

132. The method of claim 7, wherein the HDACG6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-N- {5-[(1R)-1-fluoroethyl]pyridin-3-y1} ethane-1-
sulfonamide

133. The method of claim 7, wherein the HDAC6 inhibitor is (2R)-N-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-N-(pyridin-3-yl)butane-2-sulfonamide

134. The method of claim 7, wherein the HDAC6 inhibitor is (2S)-N-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-N-(pyridin-3-yl)butane-2-sulfonamide

135. The method of claim 7, wherein the HDAC6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1]-1,3-thiazol-2-yl} methy1)-N-(5-fluoropyridin-3-yl)-2-(morpholin-4-yl)ethane-
1-sulfonamide

136. The method of claim 7, wherein the HDAC6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-N-(pyridin-3-yl)butane-2-sulfonamide

137. The method of claim 7, wherein the HDAC6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1]-1,3-thiazol-2-yl} methyl)-N-{5-[(1S)-1-fluoroethyl]pyridin-3-

yl} methanesulfonamide

138. The method of claim 7, wherein the HDACG6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-N-{5-[(1R)-1-fluoroethyl]pyridin-3-

yl} methanesulfonamide

139. The method of claim 7, wherein the HDACG6 inhibitor is 2-cyano-N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-N-(5-methylpyridin-3-
yl)ethane-1-sulfonamide
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140. The method of claim 7, wherein the HDACG6 inhibitor is N-[5-(difluoromethoxy)pyridin-
3-y1]-N-({5-[5-(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-yl } methyl)-2-
(morpholin-4-yl)ethane- 1-sulfonamide

141. The method of claim 7, wherein the HDAC6 inhibitor is N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-yl } methyl)-N-(5-fluoropyridin-3-y1)-2-methylpropane-1-
sulfonamide

142, The method of embodiment 7, wherein the HDACG6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-N-[5-(2,2-
difluoropropoxy)pyridin-3-ylJmethanesulfonamide

143. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-y1} methyl)-N-[5-(2,2-

difluoropropoxy )pyridin-3-yl]ethane-1-sulfonamide

144. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl} methyl)-N-[ 5-(1-fluoroethyl)pyridin-
3-yl]ethane- 1-sulfonamide

145. The method of embodiment 7, wherein the HDAC6 inhibitor is N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl]-1,3-thiazol-2-yl} methy1)-N-(5-ethylpyridin-3-
yl)methanesulfonamide

146. The method of embodiment 7, wherein the HDACG6 inhibitor is 3-[({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-2-yl1]-1,3-thiazol-2-yl}methyl)(pyridin-3-
yl)sulfamoyl|propanamide

147. The method of embodiment 7, wherein the HDAC6 inhibitor is 1-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-y1]-1,3-thiazol-2-yl } methyl)-1H,2H,3H,4H, SH-pyrido[ 3,4-b]azepin-2-one
148. The method of embodiment 1, wherein the HDACS6 inhibitor is a compound of Formula
).

(II); wherein

nisOor1;
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X is O, NR*, or CR*R*;
Y is a bond, CR?R? or S(O):;

R!is selected from the group consisting of H, amido, carbocyclyl, heterocyclyl, aryl,

and heteroaryl;

R? and R? are independently selected from the group consisting of H, halogen, alkyl,
carbocyclyl, heterocyclyl, aryl, heteroaryl, —(CHz)—carbocyclyl, —(CH2)-heterocyclyl,
—(CHz)-aryl, and —(CHz)-heteroaryl; or

R! and R? taken together with the carbon atom to which they are attached form a
carbocyclyl or heterocyclyl; or
R? and R? taken together with the carbon atom to which they are attached form a

carbocyclyl or heterocyclyl; and

R* and R* are each independently selected from the group consisting of H, alkyl, —
COz-alkyl, carbocyclyl, heterocyclyl, aryl, heteroaryl, —(CHz2)—carbocyclyl, —(CH2)—
heterocyclyl, -(CHz)-aryl, and —(CHz)-heteroaryl; or

R* and R* taken together with the carbon atom to which they are attached form a

carbocyclyl or heterocyclyl;

wherein each alkyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl is independently
optionally substituted with one or more substituents selected from the group
consisting of halogen, haloalkyl, oxo, hydroxy, alkoxy, -OCH3s, -CO2CHj3, —
C(O)NH(OH),—CH3, morpholine, and —~C(O)N-cyclopropyl.

149. The method of any one of the preceding embodiments, wherein the compound is the
compound and not the pharmaceutically acceptable salt thereof.

150. The method of any one of embodiments 1-149, wherein the HDAC6 inhibitor is at least
100-fold selective against HDAC6 compared to all other isozymes of HDAC.

151. The method of any one of embodiments 1-150, wherein the dilated cardiomyopathy is
familial dilated cardiomyopathy.
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152. The method of any one of embodiments 1-151, wherein the dilated cardiomyopathy is
dilated cardiomyopathy due to one or more BLC2-Associated Athanogene 3 (BAG3)

mutations.

153. The method of any one of embodiments 1-152, wherein the subject has a deleterious or

inactivating mutation in the BAG3 gene.
154. The method of embodiment 153, where the mutation in the BAG3 gene is BAG3E+¥

155. The method of any one of embodiments 1-151, wherein the dilated cardiomyopathy is

dilated cardiomyopathy due to one or more muscle LIM protein (MLP) mutations.

156. The method of any one of embodiments 1-151, wherein the subject has a deleterious or

inactivating mutation in the CSPR3 gene encoding MLP.
157. The method of any one of embodiments 1-156, wherein the subject is a human.

158. The method of any one of embodiments 1-157, wherein the method restores the ejection
fraction of the subject to at least about the ejection fraction of a subject without dilated
cardiomyopathy.

159. The method of any one of embodiments 1-158, wherein the method increases the ejection

fraction of the subject compared to the subject’s ejection fraction before treatment.

160. The method of any one of embodiments 1-159, wherein the method restores the ejection
fraction of the subject to at least about 20%, at least about 20%, at least about 30%, at least
about 40%, or at least about 50%.

161. The method of any one of embodiments 1-160, wherein the method increases the ejection
fraction of the subject to by at least about 5%, at least about 10%, at least about 20%, at least

about 30%, or at least about 40%.

162. The method of any one of embodiments 1-161, wherein the method reduces HDAC6
activity in the heart of the subject.

163. The method of any one of embodiments 1-162, wherein the method prevents heart failure

in the subject.

164. The method of any one of embodiments 1-163, wherein the method reduces left

ventricular internal diameter at diastole (LVIDd) in the subject.
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165. The method of any one of embodiments 1-164, wherein the method reduces left

ventricular internal diameter at systole (LVIDs) in the subject.

166. The method of any one of embodiments 1-165, wherein the method reduces left

ventricular mass in the subject.
167. The method of any one of embodiments 1-166, wherein the administering is oral.
168. An HDACG6 inhibitor for use in a method for treating dilated cardiomyopathy.

169. The HDACS6 inhibitor of embodiment 168, wherein the HDACG6 inhibitor is any one

described in embodiments 1-150.

170. A pharmaceutical composition for use in a method for treating dilated cardiomyopathy,

comprising an HDAC®6 inhibitor.

171. The pharmaceutical composition of embodiment 170, wherein the HDAC6 inhibitor is

any one described in embodiments 1-150.

172. A kit comprising an HDAC6 inhibitor and instructions for use in a method for treating

dilated cardiomyopathy.

173. The kit of embodiment 172, wherein the HDACG6 inhibitor is any one described in

embodiments 1-150.
174. Use of an HDACS® inhibitor in treating dilated cardiomyopathy.

175. The use of embodiment 174, wherein the HDACG6 inhibitor is any one described in

embodiments 1-150.

EXAMPLES

[0356] The invention is further illustrated by the following examples. The examples below are
non-limiting are merely representative of various aspects of the invention. Solid and dotted
wedges within the structures herein disclosed illustrate relative stereochemistry, with absolute

stereochemistry depicted only when specifically, stated or delineated.

Example 1

Summary
[0357] To identify candidate therapeutics, we developed an in vitro DCM model using induced
pluripotent stem cell-derived cardiomyocytes (iPSC-CMs) deficient in BAG3. With these

BAG3-deficient iPSC-CMs, we identified cardioprotective drugs with a phenotypic screen and
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deep learning (FIG. 1). Using a library of 5500 bioactive compounds and siRNA validation,
we identified that inhibiting HDAC6 was cardioprotective at the sarcomere level. We translated
this finding to a BAG3 cardiac-knockout (BAG3%%°) mouse model of DCM, showing that
inhibiting HDAC6 with two isozyme-selective inhibitors (tubastatin A and TYA-018)
protected heart function. TYA-018 is a compound within Formula (I), as well as within, for

example, Formula I(y) and Formula (Ic).

[0358] HDACS6 inhibitors improved left ventricular ejection fraction and extended lifespan in
a BAG3%° mouse model of DCM. HDAC6 inhibitors also protected the microtubule network
from mechanical damage, increased autophagic flux, decreased apoptosis, and reduced

inflammation in the heart.

[0359] This Example demonstrates that HDAC6 inhibitors successfully treat subjects having
dilated cardiomyopathy. Significantly, HDAC6 inhibitors are shown to treat dilated
cardiomyopathy as measured by EF (FIGs. 11B-11C) and significantly reduced LVIDd and
LVIDs (FIGs. 11D-6E).

Results
[0360] An in vifro model for DCM was transfecting cardiomyocytes derived from induced
pluripotent stem cells (iIPSC-CMs) with siRNA for BAG3. Reduced expression of MYBPC3
and p62 (FIG 2A) and visually scored sarcomere damage (FIG. 2B) confirm BAG3XP iPSC-
CMs recapitulate the phenotype of cardiomyocytes in a subjects suffering from or at risk for

DCM.

[0361] To efficiently and reproducibly quantify sarcomere damage in BAG3XP iPSC-CMs, we
adopted an imaging analysis method that uses deep learning (LeCun et al., 2015). We
developed a 2-class deep learning model based on healthy (SCR siRNA-treated) and diseased
(BAG3 siRNA-treated) iPSC-CMs.

[0362] We screened 5500 bioactive compounds. iPSC-CMs were seeded, allowed to recover,
treated with either SCR or BAG3 siRNA, and then treated with the bioactive compounds at a
concentration of IMm (FIG. 3A). Using deep learning, we determined the sarcomere score for
each compound. A high sarcomere score indicated low levels of sarcomere damage, a low
sarcomere score indicated high sarcomere damage, and a negative sarcomere score indicated

that the compound was toxic (FIG. 3B).
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[0363] We ranked screening results based on the sarcomere score and designated a hit
threshold of 0.3 (false-discovery rate of 1%). Results from wells treated with either SCR or
BAG3 siRNA were plotted as controls. These data showed that cells treated with SCR siRNA
had a sarcomere score ranging from 0.3 to 1, whereas cells treated with BAG3 siRNA had a
sarcomere score below 0.3. After manually excluding false-positive hits (due to rare staining
and imaging artifacts), we grouped the top 24 hits from the screen into distinct target classes

(FIG. 3C).

[0364] The top predicted cardioprotective compounds fell under two major classes: HDAC
inhibitors and microtubule inhibitors. Among these, the screen identified three compounds that
can be broadly classified as “standards of care” agents for cardiovascular indications:
omecamtiv mecarbil (cardiac myosin activator), sotalol (beta- and K-channel blocker), and
anagrelide (PDE3 inhibitor). These results further validate the translational relevance of using
iPSC-CMs and deep learning to identify cardioprotective compounds in an unbiased and high-

throughput manner.

[0365] The top compounds identified in the primary screen included CAY 10603, a potent and
selective HDACG6 inhibitor with ICso of 2Pm and >200-fold selectivity over other HDACs.

[0366] Given the abundance of hit enrichment with HDAC inhibitors, we wanted to ensure that
HDAC inhibitors did not prevent sarcomere damage by increasing BAG3 expression in wild-
type (WT) iPSC-CMs. To ensure we captured a broad spectrum of inhibitors, we used all
HDAC inhibitors identified from the screen, as well as additional HDAC inhibitors. Using
immunostaining and Qpcr, we found that none of the HDAC inhibitors increased BAG3
expression in WT iPSC-CMs (FIGs 4A-4B). These data suggest that the HDAC inhibitors did
not protect against sarcomere damage by preventing BAG3 knockdown or upregulating BAG3.

Instead, they convey cardioprotection through a different mechanism.

HDACG Inhibition Protects Against BAG3 Loss-of-Function in iPSC-CMs
[0367] We performed a secondary validation of the top hits from the primary screen, the results
of which are summarized in FIG. 5A. These results highlighted that HDAC and microtubule
inhibitors are putative cardioprotective compounds. HDAC inhibitors show varying levels of
polypharmacology for different HDAC isozymes. For example, class | HDACs (HDACI, 2, 3
and 8) are predominantly located in the nucleus and target histone substrates. Inhibiting these
isozymes activates global or specific gene expression programs (Haberland et al., 2009). We

further interrogated all HDACs individually using siRNA to co-knockdown BAG3 and
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individual HDAC isoforms (HDAC1 through HDACI11). In independent studies (2-7
biological replicates), co-knockdown of HDAC6 with BAG3 prevented sarcomere damage
induced by BAG3 knockdown as measured by the cardiomyocyte score (FIG. 5B).
Representative immunostainings of BAG3 siRNA-treated cells showed damaged sarcomeres,
which appeared significantly reduced by knockdown of HDAC6 (FIG. 5C).

[0368] We further validated these findings using siRNAs that independently target HDAC1
through HDAC11. We found that two siRNAs (1 and 3), separately and pooled, targeting
HDACSG6 protected against sarcomere damage in the BAG3*P model and did not affect BAG3
expression. To further confirm which HDAC is a target for tubulin, we also measured
acetylated tubulin (Ac-Tubulin) levels in these knockdown studies. We found that Ac-Tubulin
levels were significantly greater with knockdown of HDAC3 and HDAC6 compared to the
SCR control.

HDACG Inhibition or Knockout Leads to Tubulin Hyperacetylation
[0369] HDACS® is localized in the cytoplasm (Hubbert et al., 2002; Joshi et al., 2013). In this
study, we verified that HDACS6 is predominantly cytoplasmic (~90%) in iPSC-CMs. Using
clustered regularly interspaced short palindromic repeats (CRISPR)/Cas9, we generated an
HDAC6 knockout (HDAC65) iPSC line, which showed pluripotent cellular morphology. We
successfully differentiated these cells to cardiomyocytes, which showed expression of

sarcomeric markers (TNNT2, MYBPC3) and hyperacetylation of tubulin.

TYA-018 is a Highly Selective HDAC6 Inhibitor
[0370] We developed a selective HDAC6 inhibitor (TYA-018) and tested its efficacy in the
BAG3°€0 mouse model. First, we ensured high selectivity of TYA-018 using a biochemical
assay and measured potency against HDACG6 and selectivity against HDAC1 (FIG. 7A). As
controls, we used a pan-HDAC inhibitor (givinostat) and a well-known HDAC6-specific
inhibitor (tubastatin A). In addition, we measured on-target activity of TY A-018 by measuring
Ac-Tubulin in iPSC-CMs (FIGs. 7B-7C). The data suggests that TY A-018 is more potent and
selective that tubastatin A. We further interrogated TYA-018 in a cell-based assay by
measuring acetylated lysine on histone H3 and H4. We did not detect any off-target activity of

TY A-018 on nuclear HDACs, indicating high selectivity (FIG. 7D).

[0371] We further confirmed the selectivity of TYA-018 in a full set of biochemical assays
using HDACT1 through HDAC11 (FIG. 8A). We showed that TY A-018 had more than 2500-

fold selectivity compared to other zinc-dependent HDACs (FIG. 8B). In addition, we profiled
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NAD-dependent HDACs (SIRT1 through SIRT6) and did not observe activity in the SIRT
biochemical assay (data not shown). Using immunostaining, we confirmed that TYA-018
shows no evidence of off-target HDAC6 activity, as measured using acetylated lysine. With a
ProBNP assay, we found that TY A-018 did not dose-dependently increase ProBNP levels, as
seen with givinostat and tubastatin A, demonstrating that TYA-018 is more selective for
HDACS6 than givinostat or tubastatin A (FIG. 8C). Finally, we interrogated cellular toxicity
of TY A-018 in human embryonic kidney cells and showed a lethal dose (LD50) of SOMm.

[0372] As a final confirmation, we performed RNA-Seq on WT iPSC-CMs treated with TY A-
018, givinostat, and two HDAC6-selective inhibitors (tubastatin A and ricolinostat). We
showed that with increasing selectivity, we reduced the number of upregulated and
downregulated transcripts in iPSC-CMs. These findings further confirm the high selectivity of
TYA-018 for HDACS6, ensuring that the activity of the compound is not associated with
transcriptional activation in iPSC-CMs. In addition, treatment of HDAC6 KO cells with TY A-

018 does not increase the level of Ac-Tubulin.

Cardiac-Specific Knockout of BAG3 in Mice Leads to Heart Failure
[0373] We used a cardiac-specific BAG3-knockout mouse (BAG3%%9) as a model for DCM.
As previously reported by Fang and colleagues (2017), this mouse model shows a rapid decline
in heart function and death due to heart failure. By 5 months of age, the mice show an average
gjection fraction (EF) of approximately 30% and a survival rate of approximately 50%. In
addition, left ventricular internal diameter at diastole (LVIDd), left ventricular internal
diameter at systole (LVIDs), and left ventricular mass were significantly greater in BAG3°%°
mice compared to their WT littermates. M-mode echocardiography tracings from BAG3°KO

mice showed a rapid decline in heart function from 1 to 5 months of age.

HDAC6 Inhibition Prevents Progression of Heart Failure in BAG3°C Mice
[0374] To evaluate the translatability of our findings from in vitro screening to an in vivo
model, we conducted an efficacy study in BAG3C mice using a pan-HDAC inhibitor
(givinostat) and an HDAC6-selective inhibitor (tubastatin A). We used both inhibitors to assess
what percentage of efficacy comes from inhibiting only HDAC6 and if there are additional
benefits to inhibiting other HDAC:s. In addition, both givinostat and tubastatin A have similar
biochemical and cell-based potencies for HDACG6 inhibition (FIGs. 7A-7B).

[0375] We started administering daily doses of givinostat (30 mg/kg by oral gavage) and

tubastatin A (50 mg/kg by intraperitoneal injection) when mice were 1 month old (FIG. 9A).
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At 1 month of age, BAG3%0 mice show significantly reduced (~13%, p<0.0001) heart
function, as measured by EF, compared to WT littermate controls. Daily administration of both
givinostat and tubastatin A prevented the progression of heart failure (FIGs. 9B-9E) during the
10-week period of dosing. In addition, LVIDd and LVIDs were significantly reduced in
BAG30 mice treated with givinostat (FIGs. 9F-9G) and tubastatin A (FIGs. 9H-9I).

[0376] Based on these efficacy studies, we concluded that inhibiting HDAC6 alone was
sufficient to provide cardioprotection against heart failure in the BAG3°€° mouse model. Also,
polypharmacology associated with a pan-HDAC inhibitor did not provide further

cardioprotection in these mice

HDACG6 Inhibition Protects Against Heart Failure in BAG35" K Mice
[0377] To mimic patient-specific mutations, we used a second mouse model containing a
human mutation of BAG3 (BAG3%*°¥) (FIG. 10A). Mutations in this domain disrupt
interaction with HSP70, destabilizing the chaperone complex that is essential for maintaining
protein quality control and homeostasis in the cell (Fang et al., 2017). Knowing that only
HDACS6 inhibition provided sufficient cardioprotection, we began a second mouse efficacy
study in BAG3E*K mice (Fang et al., 2017). To test if later interventions could provide
protection against heart failure, we treated these mice with tubastatin A (50 mg/kg by IP) at 3
months of age. After 6 weeks of treatment, tubastatin A provided cardioprotection in
BAG3F*X mice as measured be EF (FIGs. 10B-10E) and reduced LVIDd and LVIDs (FIGs.
10F-10G). Most strikingly, we noticed that BAG3®***K mice treated with tubastatin A had a
greater lifespan (FIGs. 10H-10I). Protection against premature death due to heart failure was

more pronounced in male mice.

HDACG6 Inhibition Prevents Heart Failure in BAG3°“C Mice
[0378] We tested the efficacy of the highly selective HDACG inhibitor TY A-018 in BAG3K©
mice. In this third efficacy study, we treated mice daily with TYA-018 (15 mg/kg by oral
gavage) starting at 2 months of age (FIG. 11A).

[0379] TY A-018 conferred cardioprotection in these mice during the 8-week dosing period, as
measured by EF (FIGs. 11B-11C) and significantly reduced LVIDd and LVIDs (FIGs. 11D-
6E).

[0380] Because TYA-018 is ultra-selective for the HDAC6 isoform (FIGs. 8A-8C), this
efficacy study suggests that HDACG6 inhibition exclusively drives the efficacy.
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Treatment is Well-Tolerated in BAG3°° Mice
[0381] There was no significant effect on the weight of mice treated with TY A-018 during the
8-week period. In addition, there was no significant difference in the platelet count nor
neutrophil to lymphocyte ratio in the TYA-treated BAC3€° mice compared to the vehicle
control. This data suggests daily dosing of TY A-018 is well-tolerated in mice.

Treatment Corrects Transcriptional Profile in BAG3°“° Mice

[0382] We conducted principal component analysis of coding genes in hearts harvested from
the three arms of the third efficacy study with TYA-018. This analysis showed a global
correction of BAG3¥O+TYA-018 coding genes toward their WT littermates (FIG. 11H)).
RNA-Seq data from a selected number of genes is presented as a Z-score in FIG. 111. The data
showed trending correction of key sarcomere genes (MYH?7, TNNI3, and MYL3) and genes
that regulate mitochondrial function and metabolism (CYC1, NDUFS8, NDUFBS,
PPKARG?2). They also showed reduced inflammatory (IL1b, NLRP3) and apoptosis (CASP1,
CAPSS8) markers (FIG. 11I). RNA-Seq shows an approximately fourfold increase in NPPB
expression levels in BAG3°%° mice at 4 months of age compared to WT mice. TYA-018
treatment reduced NPPB levels twofold in BAG3®C mice. NPPB expression was
anticorrelated with EF (FIG. 11J). Qpcr analysis further confirmed a significant reduction of
NPPB levels in TYA-018 treated BAG3© close to WT mice (FIG. 11K).

Treatment Reduces Fragmented Nuclei and Increased L.C3 Puncta in BAG3°°
Mice
[0383] At 4 months of age, after 8 weeks of dosing with TY A-018, we isolated and sectioned
hearts from mice of all arms of the third efficacy study. Using immunohistochemistry, we
observed significantly greater fragmented nuclei in BAG3°*C mice compared to their WT
littermates. We confirmed these fragmented nuclei are apoptotic using TUNEL staining. TY A-
018 treatment reduced the number of fragmented nuclei (p = 0.073), which anticorrelated with

EF in BAG3%° mice.

[0384] Additionally, by staining microtubule-associated protein light chain 3 (LC3), we
observed greater LC3 puncta and a higher percentage of LC3-positive areas in hearts from
BAG3°€0 mice treated with TYA-018. The percentage of LC3-positive areas correlated with
EF in hearts from BAG3%° mice treated with TYA-018. Western blots from mouse hearts
show increased levels of FLNC, PINK1 and VDAC?2 and reduced levels of p62 in BAG3°K0
mice compared to WT mice. This finding suggests sarcomere and mitochondrial damage and
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impaired autophagic flux in the BAG3°X0 mice. TYA-018 treatment partially restored these
markers in the BAG3C back to WT levels. As expected TYA-018 treatment significantly
increased Ac-Tubulin levels in the mouse hearts. Tubulin levels are significantly increased in
the BAG3%© mice and the levels are unaffected with TY A-018 treatment. These data suggest
that inhibiting HDAC6 with TY A-018 protects cardiac function by promoting autophagy and

clearance of damaged and misfolded proteins, and by blocking apoptosis in the heart.

[0385] We next looked at five classes of drugs (15 drugs in total) that are either standard of
care agents (SOC) for or are in late-stage clinical trials for cardiovascular disease to see if they
had an impact on Ac-Tubulin levels. Our data shows no impact of SOC agents on Ac-Tubulin
levels in iPSC-CMs nor expression of HDAC6, suggesting that cardioprotection from HDAC6
inhibition acts through an independent mechanism not covered by current SOC agents (FIGs.

12A-12B).

HDACEG is Increased in Ischemic Human Hearts and Various Animal Models of

DCM

[0386] We analyzed biomarkers in mouse hearts and found that HDAC6 protein levels were
elevated in BAG3%° mouse hearts compared to their WT littermates. We then assessed heart-
tissue samples from human ischemic heart samples (FIG. 13A) and other heart failure mouse
models (FIG. 13B), including pressure overload using transverse aortic constriction (TAC),
angiotensin-IT-induced hypertension (Ang II), and myocardial infarction (MI). HDACS6 levels
were significantly elevated compared to their counterpart controls. These findings suggest that
elevated HDAC6 may be a pathogenic compensatory mechanism in heart failure and that
inhibiting HDAC6 may be protective in familial DCM associated with genes other than BAG3

and heart failure from other causes than DCM.

HDACG6 Inhibition Prevents Heart Failure in a Second DCM Mouse Model

(MLP¥0)

[0387] To show that HDACG inhibition protects heart failure beyond the BAG3X® DCM
model, we tested the effect of our HDAC6 inhibitor in a second genetic model (MLPX® mice).
MLP (or CSRP3) is expressed in cardiac and skeletal muscle and localizes to the Z-disk (Arber
et al., 1997; Knoll et al., 2010). MLP-deficient mice show sarcomere damage and myofibrillar
disarray and develop dilated cardiomyopathy and heart failure (Arber et al., 1997). In this
fourth efficacy study, we treated mice daily with TYA-631 (30 mg/kg by oral gavage) starting
at 1.5 months of age (Figure 13SA). TYA-631 is a highly selective HDACG6 inhibitor, as
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measured in cell-based and biochemical assays (Figure S13B-S13D). TYA-631 conferred
cardioprotection in these mice during the 9-week dosing period, as indicated by EF (Figure
S13E-S13H) and reduced LVIDd and LVIDs (Figure 6F, 6G). TY A-631 is a compound within

Formula (I), as well as within, for example, Formula I(y), Formula (Ik) and Formula (I¢c).
Example 2

Biochemical Activity and Potency of various HDACG6 Inhibitors of Formula (I)
[0388] The compounds disclosed herein, in particular those of Formula (I), were synthesized
according to methods disclosed in PCT/US2020/066439, published as W0O2021127643A1,
which is incorporated herein by reference in its entirety. These compounds were tested for
potency against HDAC6 and selectivity against HDACT in a biochemical assay. A biochemical
assay was adopted using a luminescent HDAC-Glo I/II assay (Promega) and measured the
relative activity of HDAC6 and HDACI1 recombinant proteins. Compounds were first
incubated in the presence of HDAC6 or HDACI separately, followed by addition of the
luminescent substrate. The data was acquired using a plate reader and the biochemical ICso
were calculated from the data accordingly. Data is tabulated in Table 3. From these studies, it
was determined that the compounds of the present disclosure are selective inhibitors of HDAC6

over HDACI, providing selectivity ratios from about 5 to about 30,0000.

Table 3. Characterization Data and HDAC6 Activity for Compounds of Formula (I).

HDAC6
'H NMR
Cmpd Structure/Name ICso
MS (m/z) (RT) )

'H NMR (400MHz, CDCl5) & 0.107

O N N\N
o |/\>_</ ! 8.39 (s, 1 H), 8.01 — 8.05 (m, 1
N\)\s OJYF
F

H),7.29(dd,J=8.1,15Hz 1
x
I-1 \ N H), 7.01 (dd, J=8.1, 1.5 Hz, 1H),
Z 6.89 (t,J=51.6 Hz, 1 H), 5.70 (s,
4-((5-(5-(difluoromethyl)-1,3,4- 2H)
oxadiazol-2-yl)thiazol-2-

yDmethyl)-2,2-dimethyl-2H- LCMS: RT= 5.00 min, m/z=
pyrido[3,2-b][1,4]oxazin-3(4H)- 394.0
one
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\"O 'H NMR (400MHz, CDCls) § 0.021
‘ 8.39 (s, 1 H), 7.48 (s, 1 H), 7.32 -
N\/)‘ /Lj/ 7.40 (m, 3 H), 6.91 (1, J=51.6
Hz, 1 H), 525 (s,2H),3.07 (s, 3
1-2
:\( H)
Cl
N-(3-chlorophenyl)-N-((5-(5- LCMS: RT= 4.83 min, m/z=
(difluoromethyl)-1,3 4-oxadiazol- | 421.0
2-yl)thiazol-2-
yD)methyl)methanesulfonamide
Q5 N 'HNMR (400MHz, CDCl5) 8 | 0.0044
8 ﬂ4§_< N 8.37 (s, 1 H), 7.48 (s, 1 H), 7.25 -
N\)\S OJYF 740 (m,3H), 6.19(t,J=51.6
Q/ L Hz, 1 H), 5.28 (s,2H),3.18 (q.J
L3 =7.6Hz2H), 1.44 (1,J=72
Cl Hz, 3 H)
N-(3-chlorophenyl)-N-((5-(5-
(difluoromethyl)-1,3,4-oxadiazol- | LCMS: RT= 4.90 min, m/z=
2-yl)thiazol-2- 435.0
yDmethyl)ethanesulfonamide
A(R 0 N 'H NMR (400 MHz, DMSO-de) & | 0.0042
N N 8.53 (s, 1 H), 7.40 — 7.70 (m, 5
N\)\S J\r H), 5.43 (s, 2H), 2.95 - 3.00 (m,
F 1H), 1.00-1.05 (m, 2 H), 0.90 -
0.95 (m, 2 H)
1-4 Cl
N-(3-chlorophenyl)-N-((5-(5- LCMS: RT=5.10 min, m/z=
(difluoromethyl)-1,3,4-oxadiazol- | 447.0
2-yl)thiazol-2-
yD)methyl)cyclopropanesulfonami
de
20 N 'H NMR (400 MHz, DMSO-de) 5 | 0.016
8 ’4>__< N 8.38 (s, 1 H), 7.30 — 7.40 (m, 1
N\/)\s /LT/ H), 7.15 - 7.25 (m, 2 H), 6.91 (t, J
Ji;:f i —51.2Hz, 1 H), 5.24 (s, 2 H),
L5 . 3.17(q, J=7.6 Hz, 2 H), 1.44 (t,

F
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(3,4-
difluorophenyl)ethanesulfonamide

J=57Hz 3 H)

LCMS: RT=4.92 min, m/z=
437.0
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o "H NMR (400 MHz, CDCls) § 0.029
0 N~
L0 N 8.71 (brs, 1 H), 8.58 (brs, 1 H),
;\l\)l\}_«o I F 8.38 (s, 1 H), 7.80-7.85(m, 1
L6 X H), 7.31 — 7.35 (m 1 H), 6.91 (,J
\ 7 F =51.6Hz, 1 H), 5.30 (s, 2 H),
N-((5-(5-(difluoromethyl)-1,3 4- ?'217(2’1;; 17 '}ZI)HZ’ 2H), 146
oxadiazol-2-yl)thiazol-2- ’ ’
yhmethyl)-N-(pyridin-3- LCMS: RT= 3.39 min, m/z=
yl)ethanesulfonamide 402.0
H r\;/\HN\N 'H NMR (400 MHz, CDCl5) & 0.222
N\/’\S o - 8.58 (s, 1 H) 7.52 (t, J=51.2 Hz,
1H)7.22-7.35(m, 2H) 6.89 -
I-7 F 6.87 (m, 3 H) 4.80 (d, J = 6.1 Hz,
F
2 H)
F7OF
N-((5-(5-(difluoromethyl)-1,3.4- ] . _
oxadiazol-2-yDhiazol-2- LCMS: RT 5.20 min, m/z= 377.0
yl)methyl)-3-
(trifluoromethyl)aniline
N \ 'H NMR (400 MHz, CDCl3) & 0.088
o N 8.50 — 8.60 (m, 1 H) 8.41 (s, 1 H)
LJY\)NL\M N 7.71(d, J=7.8 Hz, 1 H), 7.50 (d.
N s O/S/F J=7.8Hz 1H),7.35-7.45 (m,
F 2H), 7.25 - 7.30 (m, 1 H) 7.20 —
I-8 E 7.25(m, 1 H)6.91 (t, J=51.6 Hz,
<F 1 H) 5.46 (s, 2 H)
N-((5-(5~(difluoromethyl)-1.3.4- |y g RT= 422 min, m/z=
oxadiazol-2-yl)thiazol-2- 4820
yl)methy1)-N-(3- '
(trifluoromethyl)phenyl)nicotinam
ide
"}/\>\<,N\N 'H NMR (400MHz, CDCl3) 8= | 0.051
(ks j 837 (s, 1 H), 7.33 - 7.49 (m, 5
Q o F H), 6.90 (t, 1 H, J=51.6 Hz) 5.27
- F (s, 2 H), 3.05 (s, 3 H) ppm
19 0"\

N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-
phenylmethanesulfonamide

LCMS: RT= 4.42 min, m/z =
387.0
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’>_<N\ "H NMR (400MHz, CDCl5) & 0.026
(ﬂ 8.35(s, 1 H), 7.29-7.53 (m, 5

H), 6.90 (, 1 H, J= 51.5 Hz), 5.30

(s, 2 H), 3.17 (q, J=7.34 Hz, 2 H),

I-10 ) 1.45 (t, J=7.46 Hz, 4 H) ppm
N-((5-(5-(difluoromethyl)-1,3.4 R . B
oxadiazol-2-yl)thiazol-2- LCMS: RT= 4.65 min, m/z=
yl)methyl)-N- 401.0
phenylethanesulfonamide

A\ 'H NMR (400 MHz, chloroform- | 0.869
=0 N \ d) & ppm 8.39 (s, 1 H) 7.51 (s, 1
J\< H) 7.41 (brs, 1 H) 7.32 (brd,
J=3.91 Hz, 2 H) 5.27 (s, 2 H)
1-12 248-259 (m, 1H) 1.10-1.17
&l (m, 2H) 0.99 - 1.09 (m, 2 H)
N-(3-chlorophenyl)-N-((5-(5- )
(trifluoromethyl)-1,2,4-oxadiazol- | LCMS: RT= 5.84 min, m/z= 465
3-yDthiazol-2-
yD)methyl)cyclopropanesulfonami
de
cl '"H NMR (400MHz, CDCls) & 0.021
\©\ 8.40 (s, 1 H) 7.56 (dd, J=6.36,
2.69Hz, 1 H)7.32 - 7.41 (m, 1 H)
N/\(ﬁ 7.18 (1, J=8.56 Hz, 1 H) 6.76 -

1-13 Me/ 5O 7.08 (m, 1 H) 5.22 (s, 2 H) 3.07

N-(3-chloro-4- ﬂuorophenyl)—N- (s, 3H)
((5-(5-(difluoromethyl)-1,3,4- R . B
oxadiazol-2-yl)thiazol-2- ZCgl\/éS. RT= 4.93 min, m/z=
yl)methyl)methanesulfonamide )
cl IH NMR (400MHz, CDCl3) & 0.014
\@\ 838 (s, 1 H) 7.54 (dd. J=6.24.
2.32Hz, 1 H) 7.33 - 7.40 (m, 1 H)
N/\(J/( 0)\( 7.16 (t, J=8.68 Hz, 1 H) 6.76 -

I-14 Me~> ‘b 7.06 (m, 1 H) 5.23 (s, 2 H) 3.18
N-(3-chloro-4-fluorophenyl)-N- gi’;fj;i };Z’H§ H) L5 ¢
((5-(5-(difluoromethyl)-1,3 4- SRS
oxadiazol-2-yl)thiazol-2- T . _
yl)methyl)ethanesulfonamide LCMS: RT= 5.11 min, m/z =453

'H NMR (400MHz, CDCl3) & 0.014
N )\( 8.36 (s, 1 H) 7.98 (d, J=0.98 Hz,
N S O 1 H) 7.75 (d, J=8.56 Hz, 1 H)
L1s I Mew S 7.60 (s, 1 H) 7.18 (d, J=8.31 Hz,

N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(1-methyl-1H-
indazol-6-yl)ethanesulfonamide

1H) 6.75 - 7.05 (m, 1 H) 5.39 (s,
2H) 4.09 (s, 3 H) 3.19 (q, J=7.17
Hz, 2 H) 1.46 (t, J=7.46 Hz, 3 H)
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LCMS: RT=4.43 min, m/z=
455.0.

S r/\l—lg . 'H NMR (400MHz, CDCls) § 0.012
/©\N/\« J/(O)\( 8.36 (s, 1 H) 7.49 (s, 1 H) 7.28-
cl \S:O N F | 742 (m, 3H) 6.76-6.06 (m, 1 H)
~N"% 5.17 (s, 2 H) 2.82 (s, 6 H)
I-16 \
[(3-chlorophenyl)({5-[5- LCMS: RT=5.18 min, m/z=
(difluoromethyl)-1,3,4-oxadiazol- | 450.0
2-yl]-1,3-thiazol-2-
yl} methyl)sulfamoyl|dimethylami
ne
F 'H NMR (400 MHz, chloroform-d) & | 123
P N 2 S e T L e
= 83 (s, . ,J=7.50 Hz, .
Sr‘\l\.jl\/}_«NJN (br s,(l H) 1)A41 (t,(qJ=7.46 Hz, 3 H) ())A83 -
0.95 (m, 4 H)
1-17 w4
N_cyclopropyl_N_((S_(S_ LCMS: RT= 4.34 min, m/z= 365.0
(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2-
yD)methyl)ethanesulfonamide
'H NMR (400 MHz, DMSO-ds) & | 1.95
F ppm 9.62 (brs, 1 H) 7.95 (brs, 1
F NH H) 7.29 - 7.67 (overlapping m, 2
Y H) 7.02 -7.18 (m, 2 H) 1.35 (d,
7S J=26.80 Hz, 4 H)
N\¢\\rN
1-18 ZN
s N LCMS: RT= 4.87 min, m/z=
\g‘ 371.1
F
F
5-(5-(difluoromethyl)-1,3.4-
oxadiazol-2-y1)-N-(1-(2,6-
difluorophenyl)cyclopropyl)thiazo
1-2-amine
'"H NMR (400 MHz, chloroform- | 13.6
QL d) & ppm 7.86 (s, 1 H) 7.16 - 7.46
NH (m, 5H) 6.68 - 7.03 (m, 1 H) 5.75
I-19 ) (brs, 1 H) 3.64 (br d, J=6.11 Hz,
N _N, 2 H) 3.02 (br t, J=6.85 Hz, 2 H)
N
Oj/\ LCMS: RT= 4.73 min, m/z=
E F 323.0.
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5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1)-N-
phenethylthiazol-2-amine

=y

o
e N
N\
(N
J
/
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(6-(4-

methylpiperazin-1-yl)pyridin-3-
vl)ethanesulfonamide

N
F

(m, 1H),7.21 (. J=512Hz,
1H), 6.79 (m, 1 H), 5.24 (s, 2 H),
3.56 (m, 4 H),3.25(q,J=7.2 Hz,
2H), 2,51 (m, 4 H), 2.32 (s, 3 H),
1.40 (1, = 7.2 Hz, 3 H).

m/z = 500.1

( 'HNMR (400MHz, CDCls-d3) & | 4.14
02520 N 8.78 (s, 1 H), 8.40 (s, 1 H), 7.50
N \/L/>\</ N (d, J=7.34 Hz, 2 H), 7.26-7.38 (m,
S 0 4 H),7.04 (s, 0.25 H), 6.91 (s, 0.5
120 / H), 6.78 (s, 0.25 H), 4.94 (s, 2 H),
N-((5-(5-(difluoromethyl)-1,3,4- | 2-31 (4, J=7.58 Hz, 2 H), 1.47 (m,
oxadiazol-2-yl)thiazol-2- 2 H), 1.31-1.22 (m, 5 H).
yl)methyl)-N-(1- . -
phenylcyclopropyl)ethanesulfona LCMS: RT=6.12, m/z = 441.1
mide
j)\ 'H NMR (400 MHz, 1.2
~ S N-N METHANOL-d4) & ppm 9.55 (s,
1-21 N N/\N\(ﬂOJYF 1 H) 8.78 (br d, J=5.62 Hz, 1 H)
B 8.52 - 8.59 (m, 2 H) 8.06 (br d,

N F J=7.83 Hz, 1 H) 7.26 (1, J=51.2
1-((5-(5-(difluoromethyl)-1,3,4- | Hz 1 H) 6.33(s,2H)3.09(s, 6
oxadiazol-2-yl)thiazol-2- H).
yl)methyl)-3,3-dimethyl-1- )

(pyridin-3-yl)urea ggcll\/{s RT=2.85 min, m/z =
k o 'H NMR (400 MHz, CD30D) 8 | 0.143
122 o 8.40 (s, 1 H), 8.15 (s, 1 H), 7.63
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—_0 'H NMR (400 MHz, DMSO-d6) | 0.417
720 58.51 (s, 1 H), 8.18 (s, 1 H), 7.69
O N ) ) s B}
/\,’S Ney (m, 1 H),7.54 (t, T=51.2 Hz, 1
1-23 - ) N\/)‘< H), 6.83 (m, 1 H), 5.28 (s, 1 H),
NN o F 3.66 (m, 4 H), 3.44 (m, 4 H), 3.30
N F (q.J=6.8Hz 2H), 1.29 (1, J =
( /7 6.8 Hz, 3 H).
© m/z = 487.1
N-((5-(5-(difluoromethyl)-1,3 4- z :
oxadiazol-2-yl)thiazol-2-
yDmethyl)-N-(6-
morpholinopyridin-3-
yl)ethanesulfonamide
Q\ 'H NMR (400MHz, DMSO-d¢) 8 | 0.031
o s, N-Nn 8.50 (s, 1 H), 8.08 (s, 1 H), 7.95-
) E/\N\r / /OJ\fF 7.83 (m, 2 H), 7.67-7.39 (m, 2 H),

1-24 - ~ 5“0 I 5.43 (s, 2 H), 3.86 (s, 3 H), 3.45-
methyl 3-(NL((5-(5- I3{;&3 (m, 2), 128 (t,J=7.21 Hz, 3
(difluoromethyl)-1,3,4-oxadiazol- ’
2-yl)thiazol-2- _ . _
yl)methyl)ethylsulfonamido)benzo 1;5C9N{S RT =4.73 min, m/z
ate '

O 'H NMR (400 MHz, CDCl5) & 0.101
OV 8.36 (s, 1 H), 8.01 (m, 2 H), 7.53
—>_S (m, 2H), 691 (t, J=51.6Hz, 1
1-25 N\/\(/N\ H), 5.34(s,2H),3.21(q,J=72
v N Hz, 2 H), 1,57 (s, 9 H), 1.43 (t, J
=17.2 Hz, 3 H).
m/z=501.1
tert-butyl 4-(N-((5-(5-
(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2-
yDmethyl)ethylsulfonamido)benzo
ate
o S '/\HK' . '"H NMR (400 MHz, 2.5
)\( METHANOL-d4) & ppm 9.55 (s,
126 \O)\N/\ﬁ J oY

7

N
methyl ((5-(5-(difluoromethyl)-
1,3.4-oxadiazol-2-yl)thiazol-2-
yl)methyl)(pyridin-3-yl)carbamate

1 H) 8.85 (brd, J=5.87 Hz, 1 H)
8.57 (s, 1 H) 8.45 (br d, J=8.80
Hz, 1 H) 8.06 - 8.13 (m, 1 H)
7.26 (1, J=51.2 Hz, 1 H) 3.86 (s, 3
H).

LCMS RT =2.97 min, m/z =
368.0
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“Ngz0 \ . '"H NMR (400MHz, DMSO-d¢) § | 0.050
N e 9.12 (s, 1 H), 9.00 (s, 2 H), 8.53
127 Q/D’N\/(S\ \O)/KF (s, 1 H), 7.70-7.30 (m, 1 H), 5.50
N N-N (s. 2 H), 3.55-3.40 (m, 2 H), 1.31
N-((5-(5-(difluoromethyl)-1,3,4- (t,-7.34Hz, 3 H).
oxadiazol-2-yl)thiazol-2-
yDmethyl)-N-(pyrimidin-5- LCMS RT =3.84 min, m/z =
yl)ethanesulfonamide 403.0
7 S r;l—l;l . 'H NMR (400 MHz, 1.5
28 @\N/\« f o)\( METHANOL-d4) 8 ppm 8.58 (s,

H N F 1 H) 8.22-8.32 (m, 2 H) 7.69 -
N-((5-(5-(difluoromethyl)-1,3,4- | 7-78 (m, 2H) 7.26 (t, J=51.2 Hz,
oxadiazol-2-yl)thiazol-2- 1H) 617 (. 2 H).
yD)methyl)pyridin-3-amine LCMS RT = 1.24 min, m/z =

310.1
'H NMR (400MHz, CDCl3-d3) § | 0.041
129 8.55 (s, 1 H), 8.47 (s. 1 H). 8.39
(s. 1 H), 7.67 (d, J=9.05 Hz, 1 H),
N 7.36-7.28 (m, 2 H), 7.19 (d,
0420 \ N- J=6.60 Hz, 2 H), 7.04-6.77 (m, 1
. N \/(\>~</ N H), 5.22 (s, 2 H), 4.25 (s, 2 H),
| = S o F | 274 (s,3 H).
P
F LCMS RT =5.23 min, m/z =
511.1
< 'H NMR (400 MHz, CDCl3) & 0.011
30 /Si,o 8.39 (s, 1 H), 8.31 (s, 1 H), 7.94
o’ N/\is (m, 1 H), 7.02 (m, 1 H), 691 (t,J
_ I\)\(N\N =51.6 Hz, 1 H), 5.25 (s, 2 H),
« N ) 321(q,J=7.2Hz 2H), 1.21 (&,
N O'S/F J=7.2Hz 3 H).
F F
N-((5-(5-(difluoromethyl)-1,3.4- | m/z=420.0
oxadiazol-2-yl)thiazol-2-
yDmethyl)-N-(6-fluoropyridin-3-
yl)ethanesulfonamide
/L '"H NMR (400 MHz, DMSO-d6) | 0.042
131 < 58.72 (s, 1 H), 8.50 (m, 2 H),

D
4 \N/H/S N\N
O
| 4
~ N%OJ\WF
N F
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(pyridin-3-
yl)propane-2-sulfonamide

8.02 (m, 1 H), 7.40-7.66 (m, 2 H),
5.46 (s, 2 H), 3.60 (m, 1 H), 1.34
(d, J=6.8 Hz, 6 H).

m/z=416.1
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“N\ ;o "H NMR (400MHz, Methanol-ds) | 0.411
L3 = “ §8.47 (s, 1 H), 7.96 (s, 1 H), 7.66
OH 7/k (d, J=9.54, 1 H), 7.35 (s, 0.25 H),
;“ 7.22 (s, 0.5 H), 7.09 (s, 0.25 H),
. 6.53 (d, J=9.54 Hz, 1 H), 5.22 (s,
N-((>-(5 '(d‘ﬂuor‘.’methyl)'l’3’4' 2 H), 3.56 (s, 3 H), 3.35-3.30 (m,
oxadiazol-2-yl)thiazol-2- 2 H), 1.43 (t. J=7.34 Hz, 3 H)
yl)methyl)-N-(1-methyl-6-oxo- T U i ’
1,6-dihydropyridin-3- LCMS RT = 3.53 min, m/z =
yl)ethanesulfonamide 4321
"H NMR (400 MHz, DMSO-d6) | 0.047
133 >—< §8.52 (s, 1 H), 7.86-7.95 (m, 1
o /_< H), 7.35-7.69 (m, 3 H), 5.36 (s, 2
N N H), 3.58 (m, 4 H), 3.20 (m, 4 H).
11
° m/z=510.0
N-(3-chloro-4- ﬂuorophenyl)—N-
((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)morpholine-4-
sulfonamide
l/\l 'H NMR (400 MHz, 0.022
L34 0 ,/QS_)\(/N-N CHLOROFORM-d) § ppm 8.41
ol N-5N O (s, 1 H) 7.48 (s, 1 H) 7.30 - 7.40
S o OCI ‘—F (m, 3H) 6.91 (t, J=52.4 Hz, 1 H)
F 5.15 (s, 2 H) 3.73 - 3.82 (m, 4H)
N-(3-chlorophenyl)-N-((5-(5- 3.05-3.13 (m, 4 H).
(difluoromethyl)-1,3,4-oxadiazol-
2-yDthiazol-2- LCMS RT =4.83 min, m/z =
yl)methyl)thiomorpholine-4- 540.0
sulfonamide 1,1-dioxide
( H NMR (400 MHz, DMSO-d6) | 0.008
0 58.51 (s, 1 H), 8.27 (s, 1 H),
g 7.69-7.76 (m, SH), 7.3 (t, ] =
I-35 51.2Hz 1H), 7.10 (s, 1 H), 5.41

g

N

F
N-(4-(1H-imidazol-1-yl)phenyl)-
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yD)methyl)ethanesulfonamide

F

(s, 2 H), 3.37(q, J = 6.8 Hz, 2 H),
1.30 (1, J = 6.8 Hz, 3 H).

m/z = 467.0
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N-N. F | 'HNMR (400 MHz, DMSO-d6) | 0.005
136 ) O\>—< §8.52 (s, 1 H), 7.73 (m, 1 H),
o <] F 1 7.54-7.58 (m, 2 H), 7.36-7.44 (m,
d i N 2 H), 5.38 (s, 2 H). 3.59 (m, 4 H),
(VA 3.18 (m, 4 H).
O
m/z=492.1
N-(3-chlorophenyl)-N-((5-(5-
(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2-
yl)methyl)morpholine-4-
sulfonamide
N7 'H NMR (400MHz, DMSO-ds) & | 0.013
37 O\\$¢O N,\>__<N\N 8.63 (s, 1 H), 8.54 (d, J=9. Hz, 2
Fe~ N ! o 7 H), 8.10 (d, J=10.0 Hz, 1 H),
U O/S/F 7.65-7.39 (m. 1 H), 5.41 (s, 2 H).
SN F 2.83 (s, 6 H).
LCMS RT =4.39 min, m/z =
435.1
O\ o 'H NMR (400MHz, DMSO-d¢) 8 | 0.019
SSPUUNT\ Ney 8.62-8.52 (m, H), 8.13-8.09 (m, 1
Fao N\/&}% | H), 7.65-7.39 (m, 1 H), 5.46 (s, 2
1-38 \(\/( O/S/F H), 3.55 -3.45 (m, 2 H), 1.30 (t,
a E J=7.34Hz, 3 H).
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2- LCMS RT = 4.32 min, m/z =
yl)methyl)-N-(5-fluoropyridin-3- | 420.0
yl)ethanesulfonamide
o F | '"HNMR (400 MHz, 0.010
7 0 r| CHLOROFORM-d) & ppm 8.36
/\SN‘\O)'L/\>—<\ /\'NH\ (s. 1 H)7.90 (s, 1 H) 7.69 - 7.77
I-39 s N (m, 3 H) 7.55 (d, J=8.31 Hz, 2 H)
g 6.90 (t,J=52.0 Hz, 1 H) 6.48 (s, 1
</:h,l H) 5.31 (s, 2H) 3.19 (d, J=7.34
=N Hz, 2 H) 1.46 (t, J=7.46 Hz, 3 H).
N-(4-(1H-pyrazol-1-yl)phenyl)-N-
((5-(5-(diﬂuorom§thyl)-1,3,4- LCMS RT =4.67 min, m/z =
oxadiazol-2-yl)thiazol-2- 467.0
yl)methyl)ethanesulfonamide
N’N F 'H NMR (400 MHz, CD30D) 5 8.57 (s, | 4.22
1 \>—< 1 H), 845 (s, 1 H), 827 (m, 1 H), 7.97
S (0] F (m, 1 H),7.73 (m, 1 H), 7.22 (t, J=51.6
I/ § /—<\ ])\ Hz, 1 H), 4.88 (s, 2 H), 3.36 (m, 4 H),
1-40 O N-S—-N N 3.10 (m, 4 H).
/s
O J

m/z =459.1

218




WO 2022/226388

PCT/US2022/026065

N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yD)methyl)-N-(pyridin-3-
yl)morpholine-4-sulfonamide

H NMR (400 MHz, METHANOL-d4) 3 | (. 085
=807 (s, 1 H) 740 (s, 5H) 7.19 (¢, 1 H,
J=51.6 Hz) 5.84 (dd, J=8.80, 3.67 Hz, 1
H) 5.03 (t, J=8.80 Hz, 1 H) 4.48 (dd,

1-43 J=8.93, 4.03 Hz, 1 H) ppm
(R)-3-(5-(5-(difluoromethy1)- LCMS: RT= 4.67 min, m/z =
1,3.4-oxadiazol-2-yl)thiazol-2-y1)- | 36°-1
4-phenyloxazolidin-2-one

. 1H NMR (400 MHz, METHANOL-d4 ) | § 97
E x’\J 6=8.07 (s, L H), 7.40 (s,4 H), 7.33 - 7.38
= (m, 1 H), 7.19 (&, 1 H, J= 5.6 Hz), 5.84
B Ny (dd, J=8.56,3.91 Hz, 1 H), 5.03 (1, ]=8.93
1-44 ¢ g B Hz, 1 H), 4.43 - 4.51 (m, 1 H) ppm
Gty
o LCMS: RT =4.95 min, m/z = 365.1
(S)-3-(5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-yl)-4-
phenyloxazolidin-2-one
1H NMR (400 MHz, CD30D)3 | 1.3
1-45 ppm 8.55 (s, 1 H), 8.27 — 8.24 (m,
2H),7.78 - 7.67 (m, 2 H), 7.23
| I\i/\>\</N\N (t,J=51.6Hz 1H), 6.15 (s, 2
N N Al L i H), 2.90 (s, 3 H).
s F LCMS RT =2.431 min, m/z =
N-(1-(cyclopropylmethyl)-1H- 324.0
pyrazol-4-y1)-N-((5-(5-
(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2-
yl)methyl)ethanesulfonamide
\ 1H NMR (400 MHz, CDCI3) & 0.077
1-46 0=8=0 ppm 8.40 (s, 1 H), 7.69 (s, 1 H),

° [\"/\>*<’N\,N
NG S O/S/F
>
N-(1-(cyclopropylmethyl)-1H-

pyrazol-4-y1)-N-((5-(5-
(difluoromethyl)-1,3,4-oxadiazol-

7.49 (s, 1 H), 6.91 (1, ] = 51.6 Hz,
1H),5.17(s,2H),3.93(d,J =
7.2Hz, 2H),3.18 (q,J=7.6 Hz,
2H), 1.42 (. J=7.6 Hz, 3 H),
1.31-1.22 (m, 1 H), 0.70 — 0.62
(m, 2 H), 0.38 — 0.32 (m, 2 H).
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2-yl)thiazol-2-
yl)methyl)ethanesulfonamide

LCMS RT =2.417 min, m/z =
444.9

1H NMR (400 MHz, CDCI3)5 | 0.070
ppm 8.40 (s, 1 H), 7.65 (s, 1 H),
1-47 NN 7.46 (s, 1 H). 6.91 (t. ] =51.6 Hz,
KH N\ N 1 H), 5.14 (s, 2 H), 3.58 — 3.52
QN '/>—~</ N (m, 1H).3.16(q.J=8.0Hz 2
rs‘b S O/S/F H). 1.42 (t, J = 8.0 Hz, 3 H). 1.13
L —1.00 (m, 4 H).
N-(1-cyclopropyl-1H-pyrazol-4- )
y1)-N=((5-(5-(difluoromethyl)- LCMS RT = 1.223 min, m/z =
1,3,4-oxadiazol-2-yl)thiazol-2- 430.9
yl)methyl)ethanesulfonamide
F 1H NMR (400 MHz, CDCI3) 8 | 0.262
148 F— ppm 8.35 (s, 1 H), 7.92 (s, 1 H),
NN 7.66 (s, 1 H), 6.96 (t, J = 60.4 Hz,
S) N N 1 H), 6.84 (1, J =45.2 Hz, 1 H),
o} N\/l\ a) 511(s,2H),3.10(q, J=7.2 Hz,
rs\; s o F 2 H), 1.33 (t, ] = 7.6 Hz, 3 H).
o)
, F LCMS RT =3.543 min, m/z =
N-((5-(5-(difluoromethyl)-1,3,4- 4411
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(1-(difluoromethyl)-
1H-pyrazol-4-
yl)ethanesulfonamide
r 1H NMR (400 MHz, CDCI3)§ | 0.134
0=5=0 N N. ppm 8.40 (s, 1 H), 7.65 (s, 1 H),
1-49 N/j/N '}‘%JNS/F 7.51 (s, 1 H), 691 (t, J=51.6 Hz,
/of = ) 1H),5.15(s, 2H), 422 (t, J =428
NA((5<(5-(difluoromethy)-1.34- | ;{0)(:;0}3 ot
oxadiazol-2-yl)thiazol-2- » 22018, 2 1), 2. 11 4q, /= .
yhymethy])-NA(1-(2- Hz, 2H), 1.41 (t, J=7.2Hz 3
methoxyethyl)-1H-pyrazol-4- H).
yl)ethanesulfonamide LCMS RT = 3.093 min, m/z =
448.9
1H NMR (400 MHz, CDCI3) 8 | 0.036
150 ppm 8.69 (d, J =2.0 Hz, 1 H),

v

F
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(pyridin-3-
yl)cyclopropanesulfonamide

©

|

N

N 2\ N«

Q 1/>\</ N

N _N |

Y A O/S/F

8.53-8.50 (m, 1 H), 8.30 (s, 1
H), 7.79 - 7.76 (m, 1 H), 7.30 —
7.26 (m, 1 H), 6.83 (t, J=51.6
Hz, 1 H), 5.23 (s, 2 H), 2.53 -
2.46 (m, 1 H), 1.06 — 0.95 (m, 4
H).
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LCMS RT =2.897 min, m/z =
414.1
l\;/\>\</N\N 1H NMR (400 MHz, CDCI3)§ | 0.676
51 (ks 5 I ppm 8.54 (s, 1 H), 8.50 (s, 1 H),
N/ #/F 7.93-7.90 (m, 1 H), 7.68 (d, J =
n@/ ;/S‘\O E 8.0 Hz, 1 H), 7.49 — 7.44 (m, 1
I J 0 H). 6.92 (t, J=51.6 Hz, 1 H),
N-((5-(5-(difluoromethyl)-1,3,4- | 5:84(s,2H), 3.00 (s, 3 H).
oxadiazol-2-yl)thiazol-2- )
yl)methyl)-N-(pyridin-3- LCMS RT = 1.096 min, m/z =
yl)methanesulfonamide 387.9
N 1H NMR (400 MHz, CDCI3) & | 0.022
152 N= r(’S]\rN ppm 8.96 (d, J =2.8 Hz, 1 H),
\ / N_o =N 8.82 (s, 1 H), 8.42 (s, 1 H), 8.18 —

o> 04 8.17 (m, 1 H), 6.92 (t, J=51.6

4 \&F Hz, 1 H), 5.30 (s. 2 H), 3.21 (q, J

F =7.6Hz 2H), 1.44 (1, J=17.6
Hz, 3 H).

N-(5-cyanopyridin-3-y1)-N-((5-(5-

(difluoromethyl)-1,3,4-oxadiazol- | LCMS RT = 0.752 min, m/z =

2-yl)thiazol-2- 4271

yl)methyl)ethanesulfonamide

r\;/\>\<,N\N 1H NMR (400 MHz, CDCI3)§ | 0.317

153 (ks OJS/F ppm 8.70 (d, J=2.8 Hz, 1 H),

N N\S,,O 8.40 (s, 1 H), 7.86 (d, ] = 8.4 Hz,
N 0"7 F 1H),7.63(d, J=8.4Hz 1 H),

N 6.91 (t, J=51.6 Hz, 1 H), 5.29 (s,
N-(6-(2-cyanopropan-2-yl)pyridin- % 17_15) ’ (326214(1;1’ ‘1] 4 7766 IJ_Ii’ 72 ;—%Z
3-y1)-N-((5-(5-(difluoromethyl)- ’ ’ > > : ’

1,3 4-oxadiazol-2ylthiazol-2- | > H-
yl)methyl)ethanesulfonamide LCMS RT = 0.828 min, m/z =
469.2
1H NMR (400 MHz, CDCI3)§ | 0.104
1-54 ppm 8.45 (s, 1 H), 7.40 — 7.38 (m,

N-((5-(5-(difluoromethyl)-1,3.4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(5-
fluorobenzo|[d]oxazol-2-
yl)ethanesulfonamide

1 H), 7.10 - 6.91 (m, 3 H), 5.40
(s,2H),3.29(q, ] =7.2 Hz, 2 H),
1.52 (4 J=7.2Hz, 3 H).

LCMS RT =3.800 min, m/z =
460.0
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- N | 1H NMR (400 MHz, CDCI3) 8 | 0.124
ppm 8.44 (s, 1 H), 7.29 — 7.21 (m,
1-55 \©:fofsz,o j\/NN 2H),7.10 - 7.04 (m, 1 H), 6.91
) o\/& (t,J=51.6Hz 1 H), 5.42 (s, 2
£ | H),3.29(q, J=7.2Hz 2 H), 1.52
. F (t, J=7.2Hz, 3 H).
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol—Z-yl)thiazol—Z— LCMS RT =0.863 min, m/z =
fluorobenzo[d]oxazol-2-
yl)ethanesulfonamide
”>\<N\ 1H NMR (400 MHz, CDCI3) 8 | 0.050
156 (K /S/ ppm 839 (s, 1 H), 828 (d. ] =2.8
Hz, 1 H), 7.85(d, J=8.8 Hz, 1
U $ F H), 7.41 (t, J=51.6 Hz, 1 H),
j 7.06 — 6.76 (m, 2 H), 5.24 (s, 2
H), 3.20 (q. J = 7.2 Hz, 2 H), 1.47
F F (t, J=7.6 Hz, 3 H).
N-(6-(difluoromethoxy )pyridin-3-
y1)-N-((5-(5-(difluoromethyl)- LCMS RT = 0.886 min, m/z =
1,3,4-oxadiazol-2-yl)thiazol-2- 468.1
yl)methyl)ethanesulfonamide
N% 1H NMR (400 MHz, CDCI3) 5 | 0.117
157 ,N ppm 8.40 (s, 1 H), 691 (t,J =
N/\>§<N\N 51.6 Hz, 1 H), 6.13 (s, 1 H), 5.37
Q 'N\/Ls & (s.2H),3.70 (s, 3H), 327 (q. T =
~S O’S,F 7.6 Hz, 2 H), 2.24 (s, 3 H), 1.42
© 4 (t. J=7.2Hz 3 H).
N-((5-(5-(difluoromethyl)-1,3.4 .
oxadiazol-2-yl)thiazol-2- LCMS RT = 3.486 min, m/z =
yhmethyl)-N~(1,5-dimethyl-1H- | 418.9
pyrazol-3-yl)ethanesulfonamide
1H NMR (400 MHz, CDCI3) 5 | 0.025
158 Z >N ppm 8.45 (s, 1 H), 8.41 (s, 1 H),
P 8.35(s, 1 H), 7.46 (s, 1 H), 6.91
Q NV"{,\/\>_<,N‘IN (t. J=51.6 Hz 1 H), 527 (s, 2
NP s O/S/F H),3.19(q, J = 8.0 Hz 2 H), 1.92
o) ~1.89(m, 1 H), 1.45 (,J=72

F
N-(5-cyclopropylpyridin-3-y1)-N-
((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)ethanesulfonamide

Hz,3H), 1.11 - 1.05 (m, 2 H),
0.76 —0.74 (m, 2 H).

LCMS RT = 0.992 min, m/z =
4423
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=

F e 1H NMR (400 MHz, CDCI3) 5 | 0.030
159 N SE ppm 8.93 (d, J=2.0 Hz, 1 H),
| 8.83 (s, 1 H), 8.41 (s, 1 H), 8.10
Z N N N (s, 1H), 691 (t,J=51.6Hz, 1
A N ’/>\</ N H),5.31(s,2H),3.22(q.J=7.6
oY S o F |Hz2H), 145 J=7.6Hz 3
L H).
N-((5-(5-(difluoromethyl)-1,3.4- .
oxadiazol-2-yl)thiazol-2- LCMS RT =1.190 min, m/z =
ylmethy1)-N-(5- 469.8
(trifluoromethyl)pyridin-3-
vl)ethanesulfonamide
r\;/\HN\N 1H NMR (400 MHz, CDCI3) 3 | 0.070
160 - /ks g /’S’F ppm 8.85 (s, 1 H), 8.73 (s, 1 H),
N O 8.40 (s, 1 H), 7.99 (s, 1 H), 6.91
Y N8 F (t,J=52.0Hz 1 H),6.74 (t, J=
W © j 56.0 Hz, 1 H), 5.31 (s, 2 H), 3.22
(q, J=4.0Hz, 2 H), 1.46 (t, ] =
N-((5-(5-(difluoromethyl)-1,3,4- | 8:0Hz 3 H).
oxadiazol-2-yl)thiazol-2- )
yl)methyl)-N-(5- LCMS RT =2.508 min, m/z =
(difluoromethyl)pyridin-3- 452.1
yl)ethanesulfonamide
l\;’\>_\</N\N IH NMR (400 MHz, CDCI3) 5 | 0.073
el H\S L ppm 8.59 (d, J =2.4 Hz, 1 H),
e F1838(s,1H),7.75-7.71 (m, 1
N F H), 7.22 (d, ] = 8.0 Hz, 1H), 6.91
| J d j (t,J=51.6Hz 1 H),5.27 (s, 2
H), 3.20 (q, J = 7.2 Hz, 2 H), 3.11
N-((5-(5-(difluoromethyl)-13.4- | ~3.03 (m. 1 H). 147 (. J =72
oxadiazol-2-yl)thiazol-2- Hz,3H), 1.29(d, J=7.2Hz, 6
yl)methyl)-N-(6-isopropylpyridin- H).
3-yl)ethanesulfonamide i
LCMS RT = 0.757 min, m/z =
444.2
N,MN\N 1H NMR (400 MHz, CDCI3) 5 | 0.0206
L6 - K‘\S o ppm 8.30 (s, 1 H), 7.85 — 7.69 (m,
N N F | 2H),7.39(d,J=7.6Hz 1 H),
FY] 6 F 6.81 (t, J=51.6 Hz, 1 H), 6.47 (,
0 J=79.2Hz, 1 H), 5.54 (s, 2 H),

N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(6-
(difluoromethyl)pyridin-2-
yl)ethanesulfonamide

3.29(q, J=7.6HHz 2 H), 1.33 (t,
J=7.6Hz, 3 H).

LCMS RT =2.238 min, m/z =
4521
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/>\<N\ 1HNMR (400 MHz, CDCI3)5 | 0.018
163 H\ /S/ ppm 8.40 (s, 1 H), 6.89 (t, J =
51.6 Hz, 1 H), 6.77 (s, 1 H), 5.65
\( y ‘o F (s.2H),3.95(q, J=7.6 Hz, 2 H),
2.44 (s, 6 H), 1.39 (t, J=7.6 Hz,
3 H).
N-((5-(5-(difluoromethyl)-1,3.4 .
oxadiazol-2-yl)thiazol-2- LCMS RT =3.758 min, m/z =
yl)methyl)-N-(4,6- 4312
dimethylpyrimidin-2-
yl)ethanesulfonamide
’>\_<N\ 1HNMR (400 MHz, CDCI3) 5 | 0.065
164 (k ppm 8.40 (s, 1 H), 7.60 (s, 1 H),
N /, 7.49 (s, 1 H), 6.91 (t, J=51.6 Hz,
/j/ y: F 1H),5.16 (s, 2H). 4.12(q, J =
\| 7.2Hz 2H),3.17(q, J=7.6 Hz,
2H), 1.50 — 1.40 (m, 6 H).
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1)thiazol-2- LCMS RT = 1.418 min, m/z =
yl)methyl)-N-(1-ethyl-1H-pyrazol- | 418.9
4-yl)ethanesulfonamide
N \ 1H NMR (400 MHz, CD30D) & | 0.022
165 / Ny ppm 8.33 (s, 1 H), 7.71 (s, 1 H),
/ 7.48 (s, 1 H), 7.11 (, J=51.6 Hz,
/j/ #,F 1 H), 5.10 (s, 2 H), 3.74 (s, 3 H),
= ”\ F 3.14(q, J=7.2Hz 2 H), 1.28 (t,
N-((5-(5- (d1ﬂuor0methy1)-1,3,4 J=72Hz, 3 H).
oxadiazol-2-yl)thiazol-2-
yhmethy1)-N-(1-methyl-1H- LCMS RT =2.950 min, m/z =
pyrazol-4-yl)ethanesulfonamide 404.9
/>\< 1HNMR (400 MHz, CDCI3)§ | 0.029
1-66 Kk ,S/ ppm 8.87 (s, 1 H), 8.40 (s, 1 H),
8.04 (d, J=8.4Hz, 1H), 7.74 (d,
/D/ ) \O F J=84Hz 1H), 691 (tJ=516
A~z O Hz, 1 H), 5.35 (s, 2 H), 3.23 (q. J
NZ =72Hz 2H),1.43(,J=72
N-(6-cyanopyridin-3-y)-N-((5-(5- | Hz, 3 H).
(difluoromethyl)-1,3,4-oxadiazol-
2-yDythiazol-2- LCMS RT = 1.030 min, m/z =
yl)methyl)ethanesulfonamide 426.8
"f/\>\<,N‘N 1HNMR (400 MHz, CDCI3)§ | 0.037
167 S O/’S/F ppm 8.66 (s, 1 H), 8.39 (s, 1 H),
N N 7.96—7.78 (m, 2 H), 6.90 (t, J =
[ % F 51.6 Hz, 1 H), 5.63 (s, 2 H), 3.48
A~ © (q.J=7.6Hz 2H), 1.43 (1, =
N7 7.6 Hz, 3 H).
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N-(5-cyanopyridin-2-y1)-N-((5-(5-
(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2-
yl)methyl)ethanesulfonamide

LCMS RT =2.180 min, m/z =
427.1

r\f/\>__</N\N 1H NMR (400 MHz, CDCI3)8 | 0.100
168 KKS 9 ppm 8.80 (s, 1 H), 8.39 (s, 1 H),
pas /S/F 8.29 (s, 1 H), 6.90 (t, J=51.6 Hz,
AN N\/s\\ ¢ 1 H),5.58 (s, 2H), 3.38 (q.J =
| ,j/ g © 7.2 Hz, 2 H), 2.55 (s, 3 H), 1.42
N (t,J=7.6 Hz, 3 H).
N—((5-(5—(d1ﬂuoromethyl)—1,3,4— LCMS RT =1.657 min’ m/z =
oxadiazol-2-yl)thiazol-2- 4171
yl)methyl)-N-(6-methylpyrazin-2-
yl)ethanesulfonamide
'1/\>_\</N\N 1H NMR (400 MHz, CDCI3) 8 | 0.071
169 KKS ol |ppmE38 G 1H).727 (s 1H),
e 7.02-6.72 (m, 2 H), 5.58 (s, 2
| NS F H), 3.24 (q. J = 7.6 Hz, 2 H), 2.47
_N O T (s,3H),2.33(s,3H), 1.36 (t, J =
7.4 Hz, 3 H).
N-((5-(5-(difluoromethyl)-1,3,4- .
oxadiazol-2-yl)thiazol-2- LCMS RT = 3.082 min, m/z =
yl)methyl)-N-(4,6- 429.9
dimethylpyridin-2-
yl)ethanesulfonamide
l\;/\>§</N\N 1H NMR (400 MHz, CD30D) & | 0.0281
17 i K‘\S oAl | ppm842(s 1H). 807802 (m,
F N N 1 H), 7.92—-7.89 (m, 1 H), 7.61 —
Y % F 7.58 (m, 1 H), 7.19 (1, J=51.6
A O Hz, 1 H), 5.62 (s, 2 H), 3.57 (q.J
N-((5-(5-(difluoromethyl)-1,3,4- | =72Hz 2H), 1.38(t,J=72
oxadiazol-2-yl)thiazol-2- Hz, 3 H).
yl)methy1)-N-(6- ,
(trifluoromethyl)pyridin-2- LCMS RT =2.965 min, m/z =
yl)ethanesulfonamide 470.1
N,f\>\</N\N 1H NMR (400 MHz, CDCI3)§ | 0.251
1 K)\S O/IS/F ppm 8.49 (s, 1 H), 7.29 — 7.24 (m,
o}

Cl

o F
2-(2-((3-
chlorophenoxy)methyl)thiazol-5-
y1)-5-(difluoromethyl)-1,3,4-
oxadiazole

1 H), 7.06 — 7.04 (m, 2 H), 6.94 —
6.78 (m, 2 H), 5.43 (s, 2 H).

LCMS RT = 1.840 min, m/z =
344.1
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1HNMR (400 MHz, CDCI3) 5 | 0.034
L72 KQX ppm 8.55 (s, 1 H), 7.43 — 6.70 (m,
\©/ 5H), 4.93 (s, 2 H), 3.26 (s, 3 H).
F LCMS RT =3.547 min, m/z =
3-chloro-N-((5-(5- 356.8
(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2-yl)methyl)-N-
methylaniline
l\f/\>\</N\N IHNMR (400 MHz, CDCI3) 5 | 0.046
173 (‘\S & ppm 8.37 (s, 1 H), 7.06 — 6.44 (m,
o NH /SF/F 5H), 4.66 (s, 3 H).
\©/ LCMS RT =2.368 min, m/z =
3-chloro-N-((5-(5- 343.1
(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2-y)methyl)aniline
N\ N 1H NMR (400 MHz, CD30D) & | 0.016
174 K(?\(/ N ppm 8.46 (d, J =2.4 Hz, 1 H),
N 9/0 oJ>7 8.41 (s, 1 H), 7.80 (dd, J = 8.4,
F |28Hz 1H),7.33-7.07 (m, 2
K F H), 5.33 (s, 2 H), 3.31 - 3.27 (m,
N-(6- cyclopropylpyridin-3-yl)-N- 2H),2.11-2.08 (m, 1 H), 1.40
((5-(5-(difluoromethyl)-1,3 4- (t,J=72Hz, 3 H), 1.04-0.94
oxadiazol-2-y1)thiazol-2- (m, 4 H).
yl)methyl)ethanesulfonamide
LCMS RT =5.273 min, m/z =
441.9
/>\_<N\ 1HNMR (400 MHz, CDCI3)§ | 0.023
175 (L /S/ ppm 9.00 (s, 1 H), 8.43 (d, J =2.8
Hz, 1 H), 8.39 — 8.35 (m, 2 H),
Sy, F 6.89 (t, J=51.6 Hz, 1 H), 5.58 (s,
[ /j/ d © 2H),3.41(q,J=7.6 Hz, 2 H),
N , 1.43 (t, J=7.2 Hz, 3 H).
N-((5-(5-(difluoromethyl)-1,3,4-
OXadiaZOl-z-yl)thiaZQl-2- LCMS RT =2.823 min’ m/z =
y)methyl)-N-(pyrazin-2- 403 1
yl)ethanesulfonamide
N 1H NMR (400 MHz, CD30D) § | 0.097
L76 ppm 8.57 (d, J=7.6 Hz, 1 H),

oF
N-((5-(5- (d1ﬂuor0methy1)—1,3,4
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(pyridazin-4-
yl)ethanesulfonamide

8.53 (s, 1 H), 8.23 (s, 1 H), 7.42 —
7.40 (m, 1 H), 7.22 (t, J=51.6
Hz, 1 H), 5.85 (s, 2 H), 3.10 (q. J
=7.6Hz2H). 136 (1,J=17.2
Hz, 3 H).

LCMS RT =3.671 min, m/z =
402.9
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N\ N 1HNMR (400 MHz, CDCI3) 5 | 0.155
177 S 7 ;N ppm 9.10 (s, 2 H), 8.43 (s, 1 H),
ENNANE o OAS* 6.92 (t, J=51.6 Hz, 1 H), 5.32 (d,
pr&/j 57 F |J=12Hz 2H),3.25(q,J=72
poN N F Hz, 2 H), 1.44 (t, J=7.2 Hz, 3
N-((5-(5-(difluoromethyl)-1,3.4- | HD.
oxadiazol-2-yl)thiazol-2-
yDmethyl)-N-(2- LCMS RT =2.594 min, m/z =
(trifluoromethyl)pyrimidin-5- 471.1
yl)ethanesulfonamide
N n 1H NMR (400 MHz, CDCI3) 5 | 0.059
L7 //48_)\(/ N ppm 8.86 (s, 1 H), 8.40 (s, 1 H),
e NN o O«S_ 8.10(d, J=8.4 Hz, 1 H), 7.74 (d,
F@ 5 F|J=84Hz 1H),691(J=516
£ N K F Hz, 1 H), 5.34 (s, 2H), 3.23(q.J
N-((5-(5-(difluoromethyl)-1,3,4- | =7.2Hz 2H), 1.45(t,J=7.2
oxadiazol-2-yl)thiazol-2- Hz, 3 H).
yl)methyl)-N-(6- )
(trifluoromethy1)pyridin-3- LCMS RT = 0.882 min, m/z =
yl)ethanesulfonamide 470.1
1HNMR (400 MHz, CDCI3)5 | 0.073
179 ppm 8.55 (s, 1 H), 8.37 (s, 1 H),
o 7.73 -7.68 (m, 1 H), 7.20 (d, J =
/O/ *§=0 7.6 Hz, 1 H), 6.91 (t, J=51.6 Hz,
1H),5.27 (s, 2H).3.20(q. J =
N-((5-(5- (d1ﬂu0romethy1)—1,3,4— 7.2Hz, 2H), 2.56 (s, 3 H), 1.46
oxadiazol-2-y1)thiazol-2- (t,J=72Hz 3 H).
yl)methyl)-N-(6-methylpyridin-3-
yl)ethanesulfonamide ilcé\gs RT =0.616 min, m/z =
N N 1H NMR (400 MHz, CDCI3)§ | 0.0265
1-80 3\( °N ppm 8.37 (s, 1 H), 8.28 (s, 1 H),
\,(,D o JS/ 7.70 - 7.60 (m, 1 H), 7.50 — 7.40
/Q/ 5 F (m, 1 H),6.89(t,J=51.6Hz 1
F H), 5.54 (s, 2 H), 3.25(q, =72
N-((5-(5- (dlﬂuoromethyl) 1,34 Hz, 2H), 140 (t, J=7.6 Hz, 3
oxadiazol-2-yl)thiazol-2- H).
yl)methyl)-N-(5-fluoropyridin-2-
yl)ethanesulfonamide il%lvés RT =2.661 min, m/z =
’>\<N\ IHNMR (400 MHz, CDCI3)5 | 0.116
81 H’\ 'S/ ppm 8.49 (s, 2 H), 8.40 (s, 1 H),

No //
L
N—((5 (5-(difluoromethyl)-1,3,4
oxadiazol-2-yl)thiazol-2-

2H),3.91(q,J=7.6 Hz, 2 H),
1.45 (4, =7.6 Hz, 3 H).

LCMS RT =1.977 min, m/z =
421.1
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yD)methyl)-N-(5-fluoropyrimidin-
2-yl)ethanesulfonamide

/YO ST\ N 1H NMR (400 MHz, CDCI3) 6 4.1
L83 o il \)\\}\( N ppm 8.28 (s, 1 H), 7.37 — 7.32 (m,
\©/ ) 2H),7.25-723 (m,1H),7.10-
F 7.07 (m, 1 H), 691 (t,J=51.6
N-(3-chlorophenyl)-N-((4-(5- Hz, 1 H), 522 (s,2H),2.19(q,J
(difluoromethyl)-1,3,4-oxadiazol- | =7.2Hz 2H), 1.21(t,J=72
2-yl)thiazol-2- Hz, 3 H).
yl)methyl)propionamide
LCMS RT =0.931 min, m/z =
399.1
D—('? 1H NMR (400 MHz, CDCI3)5 | 0.759
§=0 5™} N~ m8.26 (s, 1 H), 7.51 (s, 1 H),
1-83 cl N\/‘*H,'NS/F ]7)?41 —7.30(m,3H), 691 (t,]J=
\©/ ) 51.6 Hz, 1 H), 5.32 (s, 2 H), 2.59
N-(3-chlorophenyl)-N-((4-(5- H)Z?O%nf } 34),(;12 H)l'B (m, 2
(difluoromethyl)-1,3,4-oxadiazol- > ' ’ ’
2-ylythiazol-2- .| LCMS RT = 0.944 min, m/z =
yl)methyl)cyclopropanesulfonami 4471
de '
1HNMR (400 MHz, CDCI3) 6 7.5
1.84 o %70 s ppm 8.27 (s, 1 H), 7.40 — 7.20 (m,
UN\/@ NN 4H), 691 (t, J=51.6 Hz, 1 H),
NC N 5.25(s, 2 H), 1.50 - 1.40 (m, 1
OJ}/F H), 1.18 — 1.09 (m, 2 H), 0.83 —
! 0.74 (m, 2 H).
N-(3-chlorophenyl)-N-((4-(5- )
(difluoromethyl)-1,3,4-oxadiazol- | LCMS RT =1.163 min, m/z =
2-y)thiazol-2- 4108
yl)methyl)cyclopropanecarboxami
de
o E—/S 1H NMR (400 MHz, CDCI3) & 0.584
i =5 NN ppm 8.26 (s, 1 H), 7.48 (s, 1 H),
1-85 \/L\}( )

C'UN o&f

N-(3-chlorophenyl)-N-((4-(5-
(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2-
yl)methyl)ethanesulfonamide

7371731 (m, 3 H), 691 (1, T =
51.6Hz 1 H), 5.32 (s, 2 H), 3.19
(.J=72Hz 2H), 146 (t,J =
7.2 Hz, 3 H).

LCMS RT =0.922 min, m/z =
435.0
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AO 1HNMR (400 MHz, CDCI3)5 | 8.0
4-0 ppm 8.36 (s, 1 H), 7.50 (s, 1 H),
1-86 Cl KIS o\ N 7.39-7.37 (m, 1 H), 7.33 - 7.30
U N nd ;N (m, 2H), 691 (, J=51.6Hz, 1
o} H), 5.03 (s, 2 H), 2.69 — 2.65 (m,
‘>’F 1 H), 1.09 - 0.90 (m, 4 H).
N-(3-chlorophenyl)-N-((4-(5- LCMS RT =3.210 min, m/z =
(difluoromethyl)-1,3,4-oxadiazol- | 4371 1
2-yl)oxazol-2-
yDmethyl)cyclopropanesulfonami
de
N 1H NMR (400 MHz, CDCI3)5 | 0.039
1.87 ) 8.42-8.36 (m, 2 H), 7.31 (s, 1
~ H), 7.18 — 7.14 (m, 1 H), 6.90 (t, J
o N,MN\N =51.6Hz, 1 H), 5.37 (s, 2 H),
\/\\SfNJ\S OJS/F 3.26(q, J=7.6 Hz, 2 H), 2.04 —
e 1.95(m, 1 H), 1.42 (1, J=7.2 Hz,
F 3 H), 1.05 - 1.00 (m, 4 H).
N-(2-cyclopropylpyridin-4-yl1)-N-
((5-(5-(difluoromethyl)-1,3.4- LCMS RT = 1.094 min, m/z =
oxadiazol-2-yl)thiazol-2- 4419
ylD)methyl)ethanesulfonamide
F 1H NMR (400 MHz, CDCI3) 5 | 0.048
F)\O 8.39 (s, 1 H), 8.33 (d, J=2.8 Hz,
1 H),7.87 (dd, J=2.8. 8.8 Hz, 1
I-88 N A H), 7.42 (t, J=72.0 Hz, 1 H),
2\ N 7.06 —6.77 (m, 2 H), 5.26 (s, 2
Q N\)'\M ‘/N H), 2.64 — 2.48 (m, 1 H), 1.21 —
O/’S\> s O’S/F 0.98 (m, 4 H).
F _ : _
N-(6-(difluoromethoxy )pyridin-3- i%\gs RT=0957 min, m/z
y1)-N-((5-(5-(difluoromethyl)- '
1,3.4-oxadiazol-2-yl)thiazol-2-
yl)methyl)cyclopropanesulfonami
de
F e 1H NMR (400 MHz, CDCI3) 5 | 0.049
1.89 N SE 8.95(d, J=2.4Hz, 1 H), 8.87 (d,
| J=2.4Hz 1 H), 844 (s, 1 H),
\ N,’\>\<,N~N 8.13 (s, 1 H), 6.92 (1, J=51.6 Hz,
» \:N\/ks O/IS/F 1H), 5.31 (s, 2 H), 3.12 (s, 3 H).
0

F
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(5-
(trifluoromethyl)pyridin-3-
ylD)methanesulfonamide

LCMS RT =0.878 min, m/z =
4559
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N/\l 1HNMR (400 MHz, CDCI3) 5 | 0.041
190 ka . 9.00 (s, 1 H), 8.47 - 8.36 (m, 3
o N\/H\MN\IN H). 6.91 (t, J=51.2Hz, 1 H),
/S\E/) S O/S/F 5.58 (s, 2 H), 3.27 (s. 3 H).
F LCMS RT =0.943 min, m/z =
N-((5-(5-(difluoromethyl)-1,3,4- 389 1
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(pyrazin-2-
yl)methanesulfonamide
N/\ 1HNMR (400 MHz, CDCI3)§ | 0.018
Lo1 %&N . 9.02(d, J=1.2Hz, 1 H), 8.46 —
o ,’\>_<,N\N 8.35 (m, 3H), 6.91 (1, J=51.6
\‘S/N\/ks 5 I Hz, 1 H), 5.58 (s,2H),2.72 —
v/ e} F 2.61 (m, 1 H), 1.27 - 1.21 (m, 2
F H), 1.11 - 1.01 (m, 2 H).
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2- LCMS RT =1.031 min, m/z =
yl)methyl)-N-(pyrazin-2- 415.1
yl)cyclopropanesulfonamide
P 1HNMR (400 MHz, CDCI3)5 | 0.014
192 S 8.61 (s, 1 H), 8.47 (d, J=4.0 Hz,
N/MN\N 1 H), 8.40 (s, 1 H), 7.68 — 7.62
Q ’N\/”\S & (m, 1 H), 6.91 (. J=51.6 Hz, 1
V/S‘b O/S,F H), 5.31 (s, 2 H), 2.63 — 2.52 (m,
F 1 H), 1.17 - 1.02 (m, 4 H).
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-y1)thiazol-2- LCMS RT =2.295 min, m/z =
yl)methyl)-N-(5-fluoropyridin-3- | 431.9
yl)cyclopropanesulfonamide
Y 1H NMR (400 MHz, CDCI3)§ | 0.055
\Q 8.52—8.43 (m, 2 H), 8.40 (s, 1
o \/N[/\>——</N\N H), 7.65 (s, 1 H), 6.91 (t, =516
1-93 5N s Y I Hz, 1 H), 5.27 (s,2H), 3.10 (s, 3
7 F H), 2.39 (s, 3 H).
F
N-((5-(5-(difluoromethyl)-1,3.4- | LCMS RT = 0.828 min, m/z =
oxadiazol-2-yl)thiazol-2- 401.9
yl)methyl)-N-(5-methylpyridin-3-
yl)methanesulfonamide
1H NMR (400 MHz, CDCI3)§ | 0.025
194 8.58 (s, 1 H), 8.49 (s, 1 H), 8.43

\
e

F\Q

|

N

N A\ N<

0 1/>\</ N

\S’N\/ks O/’S/F
A\
O

F

N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yD)thiazol-2-

(s, 1 H), 7.68 — 7.65 (m, 1 H),
6.92 (t,J=51.6 Hz, 1 H), 5.29 (s,
2H),3.12 (s, 3 H).

LCMS RT = 1.877 min, m/z =
406.1
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yDmethyl)-N-(5-fluoropyridin-3-

yl)methanesulfonamide
C N 1H NMR (400 MHz, CDCI3) 5 | 0.0235
195 9 8.62(d, J=2.4Hz, 1 H), 8.57 (d,
N’\>§~<N\N J=24Hz 1H), 843 (s, 1 H),
(0] | 4 _
A ,N\/ks | 7.90 (s, 1 H), 6.92 (1, T =51.6 Hz,
/S‘b O/S/F 1 H), 5.27 (s, 2H), 3.11 (s, 3 H).
F
N-(5-chloropyridin-3-y1)-N-((5-(5- | LCMS RT =2.188 min, m/z =
(difluoromethyl)-1,3,4-oxadiazol- | 421.8
2-yl)thiazol-2-
yDmethyl)methanesulfonamide
e 1H NMR (400 MHz, CDCI3)8 | 0.010
0=5=0 N N~ 8.63 (s, 1 H), 8.46 (s, 1 H), 8.39
1-96 PO &\/L}‘(g I | (s 1H).7.68(s. 1 H), 6.91 (t.J=
; U /S/F 51.6Hz, 1 H), 6.58 (t, J=51.6
N F Hz, 1 H), 5.29 (s. 2 H),3.22 (q.J
N-(5-(difluoromethoxy)pyridin-3- | =72 Hz 2 H), 1.44 (t, ] =7.6
y1)-N-((5-(5-(difluoromethyl)- Hz, 3 H).
1,3,4-oxadiazol-2-yl)thiazol-2-
yl)methyl)ethanesulfonamide LCMS RT = 0.907 min, m/z =
467.8
NMN\N 1H NMR (400 MHz, CDCI3)8 | 0.010
197 (ks o 8.89 (d, J =2.4 Hz, 1 H), 8.39 (s,
e ’S/F 1 H), 8.05 (d, J=8.4Hz, 1 H),
N8 F 7.74 (d, J=8.8 Hz, 1 H), 6.91 (t,
l J o W J=51.6Hz 1H), 535 (s, 2 H),
NZ 2.59-2.53(m, 1 H), 1.16 - 1.07
N-(6-cyanopyridin-3-y1)-N-((5-(5- | (m, 4 H).
(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2- LCMS RT = 0.859 min, m/z =
yl)methyl)cyclopropanesulfonami | 439.0
de
N 1H NMR (400 MHz, CDCI3) 8 | 0.069
198 8.59(d, J=5.6 Hz, 1 H), 8.39 (s,

N A\ <
| 7 N
F H\%O/IS/F
AR
S

F
N
X
F | 70 F
N ©O

N-((5-(5-(difluoromethyl)-1,3.4-
oxadiazol-2-yl)thiazol-2-
yDmethyl)-N-(2-

1H),7.81 (s, 1 H), 7.61 - 7.53
(m, 1H),6.83(,J=51.6Hz 1
H),5.35(s,2H),3.24(q,J=72
Hz, 2H), 1.35(, J=7.2Hz 3
H).

LCMS RT = 0.956 min, m/z =
469.9
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(trifluoromethyl)pyridin-4-
yl)ethanesulfonamide

NG 1H NMR (400 MHz, CDCI3) 5 | 0.0189
1.99 g 8.61(d, J=2.0 Hz, 1 H), 8.55 (d,
N%N\N J=2.0Hz, 1 H), 8.41 (s, 1 H),
AN AL 7.89(1,J=22Hz 1 H),6.92 (t.J
\/S‘b 0 F |=51.6Hz 1 H),5.28 (s, 2 H),
E 3.22(q, J=7.2Hz 2 H), 1.46 (t,
N-(5-chloropyridin-3-y1)-N-((5-(5- | = 7.6 Hz, 3 H).
(difluoromethyl)-1,3,4-oxadiazol-
2-yl)thiazol-2- LCMS RT =2.461 min, m/z =
yDmethyl)ethanesulfonamide 435.9
F_F IH NMR (400 MHz, CDCI3) 5 | 0.065
1100 8.77(d, J=2.4 Hz, 1 H), 8.47 (s,
Z N 1 H), 8.01 (dd, J=2.4,8.4Hz 1
< \ " H). 7.69 (d. J = 8.4 Hz, 1 H). 6.91
O\\/N\/l/\>_\</ N (4L J=51.6Hz 1 H), 6.63 (1, J =
K s O/S/F 55.2Hz, 1 H), 5.32 (s, 2 H), 3.21
o) ) (q.J=72Hz 2H), 145 (t,J =
N-((5-(5-(diftuoromethyl)-134- | 0% 3 H)
oxadiazol-2-yl)thiazol-2- LCMS RT = 2.547 min. m/z =
yD)methyl)-N-(6- 452 1 ’
(difluoromethyl)pyridin-3-
yl)ethanesulfonamide
1HNMR (400 MHz, CDCI3)8 | 0.171
N~ 8.08 (s, 1 H), 7.38 — 7.30 (m, 3
I-101 )NI:\>—<’ I . H), 7.18 (d, J = 7.2 Hz, 2 H), 6.88
N~ S 0&/ (t,J=51.6Hz 1 H),5.80(d,J =
5 F 7.6 Hz, 1 H), 2.93 - 2.74 (m, 3
1-(5-(5(difluoromethyl)-1 3 4- | )22 ~220(m. 1 H).
oxadiazol-2-yl)thiazol-2-yl)-5- LCMS RT = 2.937 min. m/z =
phenylpyrrolidin-2-one 362.9 ’ ’
l\;’\>_\</N\N 1H NMR (400 MHz, CDCI3) 3 | 0.137
| 8.55(d, J=2.0Hz, 1 H), 8.38 (s,
1-102 Kk S D F =
N NO 1 H), 7.86 (d, J = 6.8 Hz, 1 H),
S 8 F | 7.60(d,J=88Hz 1H),6.89
~ O j J=51.6Hz 1H),5.58 (s, 2 H),

HO
N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yD)thiazol-2-

3.29(q, J=7.6Hz, 2 H). 1.61 (s,
6H). 1.39 (. J=7.6 Hz, 3 H).
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yl)methyl)-N-(5-(2-
hydroxypropan-2-yl)pyridin-2-

LCMS RT =1.017 min, m/z =
459.9

yl)ethanesulfonamide
AN 1H NMR (400 MHz, CDCI3)§ | 0.013
S 8.74(d,J=2.4Hz, 1 H), 8.58 (d,
1-103 o \/’l/\HN‘N J=3.6Hz 1 H), 835 (s, | H),
5N s OJS’F 7.87—7.81 (m, 1 H), 7.38 - 7.31
K ke (m, 1 H), 6.90 (t,J = 51.6 Hz, 1
, F H), 5.35 (s, 2 H), 1.59 (s, 3 H),
N-((5-(5-(difluoromethyl)-1.3.4- |y 55 15 (m, 2 H), 0.79 - 0.72
oxadiazol-2-yl)thiazol-2- (m, 2 H).
yl)methyl)-1-methyl-N-(pyridin-3- ’
yl)cyclopropane-1-sulfonamide LCMS RT = 0.956 min, m/z =
4279
( 1H NMR (400 MHz, CDCI3)§ | 0.051
1104 0=8=0 N—\ N\ 8.63(d, J=2.4 Hz, 1 H), 8.38 (s,
N\/&H , 1H),7.83(dd, J=2.4,8.0Hz 1
X S s} _
| /S/F H), 7.48 (d, J = 8.4 Hz, 1 H), 6.91
((Nj/ ¢ | (tI=51.6Hz 1H),529(s,2
e H), 4.57 (s, 2 H), 3.49 (s, 3 H),
N-((5-(5-(difluoromethyl)-1 3 4- | 3-20(q. J=7.6 Hz, 2 H). 1.46 (t,
oxadiazol-2-y])thiazol-2- J=7.6Hz, 3 H).
yl)methyl)-N-(6- .
(methoxymethyl)pyridin-3- LCMS RT =0.789 min, m/z =
yl)ethanesulfonamide 446.2
F TH NMR (400 MHz, CDCL3) & 0.0268
1105 _ 8.37 (s, 1 H), 8.28 (d,J=3.2Hz,
N 1 H),7.69-7.63 (m, 1 H), 7.51 -
N/\>\<N\N 7.43 (m, 1 H), 6.89 (1, J=51.6
QN AI | Hz 1 H), 5.52 (s, 2 H), 3.20 —
A S OJ}/F 3.14 (m, 2 H), 1.91 - 1.83 (m, 2
5 . ,2H), 1. . ,
F H), 1.05 (t, J=7.6 Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS Rt = 0.684 min, m/z =
yl}methyl)-N-(5-fluoropyridin-2- | 433.9
yl)propane-1-sulfonamide
OH TH NMR (400 MHz, CDCL3) & 0.480
1106 8.55 (s, 1 H), 8.38 (s, 1 H), 7.85
NN (d,J=88Hz, 1 H), 7.60 (d,J =
L 8.4Hz 1 H),6.89 (1, J=52.0 Hz,
o l\;’\>_\</N\N 1H), 5.58 (5, 2 H), 3.30 (q, J =
AN S I 72Hz, 2 H),2.63 (s, 1 H), 1.39
R O F (t,J=7.6Hz, 3 H), 1.30 - 1.23

F
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-[6-(2-

(m, 6 H).

LCMS Rr = 1467 min, m/z =
460.2
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hydroxypropan-2-yl)pyridin-3-
yl]ethane-1-sulfonamide

2 N "H NMR (400 MHz, CDCl3) § 0.0212
1107 Q " " 8.80 (s, 1 H), 8.57 (d, J=3.6 Hz,
o N\/[\>\</ N 1 H), 8.34 (s, 1 H), 7.91 — 7.88
NN S O/S/F (m, 1 H), 7.36 — 7.33 (m, 1 H),
0 6.90 (t,J=51.6 Hz, 1 H), 5.24 (s,

. F 2H),3.87 (t,J =52 Hz, 2 H),
N-({5-[5-(difluoromethyl)-1,3,4- 351 (s,3H).335(t J=52Hz
oxadiazol-2-yl]-1,3-thiazol-2- 2 H). ’ ’ ’ ’
yl} methyl)-2-methoxy-N-(pyridin-
3-yDethane-1-sulfonamide LCMS Rr = 1.284 min, m/z =

431.9
NN H NMR (400 MHz, CDCl3) & 0.0138
1108 | 8.40 (s, 1 H), 8.32 - 8.27 (m, 2
N\ Ney H), 7.42 - 7.38 (m, 1 H), 6.92 (1,
Q ,N\/QM ] J=51.6Hz, 1 H), 5.31 (s, 2 H),
~-S S O/S/F 4.10(q,J = 6.8 Hz, 2 H), 3.22 (q,
© / J=72Hz, 2 H), 1.49 — 1.43 (m,
N-({5-[5-(difluoromethyl)-1,3.4- | 6 H).
oxadiazol-2-yl]-1,3-thiazol-2- } )
yl}methyl)-N-(5-ethoxypyridin-3- | LCMS Rt = 0.604 min, mz =
yl)ethane-1-sulfonamide 446.0
Cl A 'H NMR (400 MHz, CDCl3) § 0.00392
| 8.60 (d, J=2.0 Hz, 1 H), 8.54 (s,
1-109 . X ,\}«HN\N 1 H), 8.40 (s, 1 H), 7.88 (t, J = 2.4
AN s OJS/ Hz, 1 H), 691 (t,J=51.6 Hz, 1
N F | H),5.27 (s, 2H), 3.22 - 3.00 (m,
F 2 H), 1.99 - 1.70 (m, 2 H), 1.09
N-(5-chloropyridin-3-y1)-N-({5- (t, J=7.6 Hz, 3 H).
[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS Rt = 0.668 min, m/z =
yl}methyl)propane-1-sulfonamide | 449.9
TH NMR (400 MHz, CDCl3) § 0.0104
L110 8.56 (s, 1 H), 8.46 (d, J=2.4 Hz,

\©

|

x>

N N

o b I

S s O/S/F
O

F
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-(5-fluoropyridin-3-
yl)propane-1-sulfonamide

1 H), 8.40 (s, 1 H), 7.67 - 7.61
(m, 1H), 691 (t, J=51.6 Hz, 1
H), 5.29 (s, 2 H), 3.19 - 3.09 (m,
2H), 1.97 - 1.85 (m, 2 H), 1.08
(t,J=72Hz 3 H).

LCMS Rt = 2.144 min, m/z =
434.2
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N IH NMR (400 MHz, CDCls) & 0.0374
Li11 N| A 8.98(d,J=24Hz 1 H), 884 (s,
2 \ 1 H), 8.45 (s, 1 H), 8.20 (s, 1 H),
o, N\/l/\>\<’ N 6.93(t,J=512Hz 1 H),5.29 (s,
& s O»S/F 2H), 3.11 (s, 3 H).
F _ : —
N-(5-cyanopyridin-3-y1)-N-({5-[5- if ZI\;I;S Rr = 1456 min, mz =
(difluoromethyl)-1,3,4-oxadiazol- '
2-yl]-1,3-thiazol-2-
yl} methyl)methanesulfonamide
E F TH NMR (400 MHz, CDCl3) § 0.0101
I-112 N 879 (s, 1 H),8.72 (s, 1 H), 8.40_
S | (s,1H),7.96 (s, 1 H), 691 (t,J=
N I\ N‘N 52.0Hz, 1 H), 5.30 (s, 2 H), 3.21
Q Nv&/>\</ | (q.J=72Hz, 2H), 1.97 (t,J =
\/S\b S O/S/F 18.4Hz, 3 H), 1.46 (t,J=7.6 Hz,
F 3 H).
N-[5-(1,1-difluoroethyl)pyridin-3-
y1]-N-({5-[5-(difluoromethyl)- LCMS Rt = 1.138 min, m/z =
1,3,4-oxadiazol-2-yl]-1,3-thiazol- | 466.2
2-yl} methyl)ethane-1-sulfonamide
N 'H NMR (400 MHz, CDCl3) § 0.0429
L113 N| = 8.95(d,J=2.4Hz, 1H), 8.82(d,
2\ \. J=2.0Hz, 1 H), 8.42 (s, 1 H),
Q N\/(\>\</ (N 820-8.12(m, 1 H), 6.92 (t,J =
5 s o F 51.6 Hz, 1 H), 5.29 (s, 2 H), 3.19
)/ 0 ~3.08 (m, 2H), 1.98 — 1.85 (m, 2
F H), 1.09 (1, J = 7.6 Hz, 3 H).
N-(5-cyanopyridin-3-y1)-N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol- | [ cMS Rt = 1.560 min, m/z =
2-yl]-1,3-thiazol-2- 441.2
yl} methyl)propane-1-sulfonamide
TH NMR (400 MHz, CDCl3) & 0.354
L114 8.39 (s, 1 H), 7.48 - 7.38 (m, 5

v N ]

/S\b S O/S<F
fF

N-phenyl-N-({5-[5-

(trifluoromethyl)-1,3,4-oxadiazol-

2-yl]-1,3-thiazol-2-

yl} methyl)methanesulfonamide

H), 5.28 (s, 2 H), 3.06 (s, 3 H).

LCMS Rt = 2.568 min, m/z =
404.8
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N T IH NMR (400 MHz, CDCl5) & 0.022
| 8.57 (s, 1 H), 8.47 (d,J=2.4 Hz,
118 OQ/I\;MN\N 1 H), 8.42 (s, 1 H), 7.68 — 7.63
\\S,N\/LS i (m. 1 H), 5.31 (s, 2H), 3.22 (q, J
N 0 F =72Hz, 2H), 1.46 (4, J=72
FF Hz, 3 H).
N-(5-fluoropyridin-3-y1)-N-({5-[5-
(trifluoromethyl)-1,3,4-oxadiazol- | LCMS Rt = 0.904 min, m/z =
2-yl]-1,3-thiazol-2- 4379
yl}methyl)ethane-1-sulfonamide
( 'H NMR (400 MHz, CDCl5) & 0.0514
0=8=0 N N 8.74 (d, J=2.4Hz, 1 H), 8.39 (s,
I-116 N ’/\>\<’ N 1 H), 7.98 — 7.92 (m, 1 H), 7.70
S O/S/F (d,J=84Hz 1H), 691 (t,J=
F NG £ |51.6Hz 1H),532(s,2H),3.22
F (q.J=7.6Hz 2H), 2.01 (t,J=
N-[6-(1,1-difluoroethyl)pyridin-3- | 18.8 Hz, 3 H), 1.46 (t,/=7.6 Hz,
y1]-N-({5-[5-(difluoromethyl)- 3H).
1,3,4-oxadiazol-2-yl]-1,3-thiazol-
2-yl} methyl)ethane-1-sulfonamide | LCMS Rr = 0.908 min, m/z =
465.9
N C 'H NMR (400 MHz, CDCl5) & 0.0245
L117 P 8.61 (d,J=2.4Hz 1 H), 8.55 (d,
N\ Ny J=24Hz, 1H), 842, 1 H),
O\\S,N\/“\S ¢ 788 (1, J=2.0 Hz, 1 H), 5.29 (s,
o’/> O’S<F 2H), 3.21 (q, /= 4.0 Hz, 2 H),
FF 1.46 (t,J=8.0 Hz, 3 H).
N-(5-chloropyridin-3-y1)-N-({5-
[S-(trifluoromethyl)-1,3,4- LCMS Rt = 2.591 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 453.8
yl}methyl)ethane-1-sulfonamide
N/\ 'H NMR (400 MHz, CDCl5) & 0.0278
L118 l 9.00 (s, 1 H), 8.44 — 8.37 (m, 3

P
N N<
O\HN/ ’M h
~ \/ks O/S(F
0
£ F
N-(pyrazin-2-y1)-N-({5-[5-
(trifluoromethyl)-1,3,4-oxadiazol-
2-yl]-1,3-thiazol-2-
yl}methyl)ethane-1-sulfonamide

H).5.58 (s, 2H),3.41 (d, J=6.8
Hz, 2 H), 1.43 (t,J=6.8 Hz, 3
H).

LCMS Rr = 0.895 min, m/z =
420.9
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N TH NMR (400 MHz, CDCl3) & 0.042
L119 Q . N 8.73 (s, 1 H), 8.62 — 8.60 (m. 1
o ,/\>\<, N H), 8.41 (s, 1 H), 7.86 (d, J= 8.0
\/\‘S/N\/‘\S O/'S( Hz, 1 H), 7.40 — 7.35 (m, 1 H),
Y F 532 (s,2H),3.22(q,J=6.8 Hz,
FF 2 H), 1.48 (t,J=7.2 Hz, 3 H).
N-(pyridin-3-y1)-N-({5-[5-
(trifluoromethyl)-1,3,4-oxadiazol- | LCMS Rt = 1.897 min, m/z =
2-yl]-1,3-thiazol-2- 420.1
yl}methyl)ethane-1-sulfonamide
//N 'H NMR (400 MHz, CDCl3) § 0.111
L120 N| N 8.98 (d,J=2.8 Hz, 1 H), 8.85 (s,
2 " 1 H), 8.46 (s, 1 H), 8.20 (t, J=2.0
Q N\/[\>\</ /N Hz, 1 H), 5.30 (s, 2 H), 3.11 (s, 3
S e (B
0 I
N-(5-cyanopyridin-3-y1)-N-({5-[5- {4‘3?15 Rr = 2.105 min, m’z =
(trifluoromethyl)-1,3,4-oxadiazol- ’
2-yl]-1,3-thiazol-2-
yl} methyl)methanesulfonamide
F IH NMR (400 MHz, CDCls) & 0.0839
Li21 ©/ 8.40 (s, 1 H), 7.41 - 7.36 (m, 1
o l\;’\>\</N N H), 7.28 (s, 1 H), 7.25 - 7.22 (m,
\\S,N\/I\S o 1 H), 7.09 — 7.04 (m, 1 H), 5.30
Y F (s,2H),3.19(q,J=7.6 Hz, 2 H),
FF 1.45 (t, J=7.2 Hz, 3 H).
N-(3-fluorophenyl)-N-({5-[5-
(trifluoromethyl)-1,3,4-oxadiazol- | LCMS Rt = 1.978 min, m/z =
2-yl]-1,3-thiazol-2- 437.1
yl}methyl)ethane-1-sulfonamide
TH NMR (400 MHz, CDCl3) & 0.0249
L122 © . . 8.38 (s, 1 H), 7.50 — 7.30 (m, 5
B o R A i e
\/3\\ S O/S<F Z, ), 1.45(,J=72Hz 3
o) E H).
F
N-phenyl-N-({5-[5- LCMS Rr = 0.973 min, m/z =
(trifluoromethyl)-1,3,4-oxadiazol- | 419 ¢
2-yl]-1,3-thiazol-2-
yl}methyl)ethane-1-sulfonamide
NN TH NMR (400 MHz, CDCl3) & 0.0388
L123 8.42 (s, 1 H), 7.57 (s, 1 H), 7.48

U
¥
o) MMN D

F

(s, 1H), 691 (,J=51.6 Hz, 1
H), 5.14 (s, 2 H), 3.88 (s, 3 H),
3.03 (s, 3 H).
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N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-(1-methyl-1H-
pyrazol-4-yl)methanesulfonamide

LCMS Rt = 1.057 min, m/z =
390.9

N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-

LCMS Rt = 0.854 min, m/z =
406.1

N N 'H NMR (400 MHz, CDCl3) & 0.0636
L124 X rll\/l/s\>‘<g N 8.46 (s, 1 H), 8.41 (s, 1 H), 8.33
| (s, 1H),7.25(s, 1 H), 6.90 (t, J =
= F 51.6 Hz, 1 H), 4.92 (s, 2 H), 3.27
Il (s, 3H).
N
5-[({5-[5-(difluoromethyl)-1,3.4- | LCMS Rt = 0.971 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 349.0
y1} methyl)(methyl)amino]pyridine
-3-carbonitrile
AN 'H NMR (400 MHz, CDCl3) & 0.0599
L125 Q \ " 8.71 (d, J=2.4Hz, 1 H), 8.60 —
o 1/\>\</ N 8.56 (m, 1 H), 8.38 (s, 1 H), 7.85
\‘S/N\/‘\S 5 J ~7.82(m, 1 H),7.39-7.32 (m, 1
)/ Y F 1 H),691(tJ=516Hz 1 H),
F 5.29(s,2H),3.18-3.11 (m, 2
N-({5-[5-(difluoromethyl)-1,3,4- | H), 1.98 - 1.89 (m, 2 H), 1.09 (t,
oxadiazol-2-yl]-1,3-thiazol-2- J=172Hz 3 H).
yl} methyl)-N-(pyridin-3-
yl)propane-1-sulfonamide LCMS Rt = 0.776 min, m/’z =
416.1
N 'H NMR (400 MHz, CDCl3) & 0.134
0820 N 8.39 (s, 1 H), 7.64 (s, 1 H), 7.57
1-126 Néj/“ll ’}\(N‘/N (s, 1 H), 691 (t,J=51.6Hz, 1
N O'S/F H), 5.16 (s, 2 H), 4.36 — 4.33 (m,
R~ ¢ | 2H),4.30-4.23 (m, 2 H), 3.15
F?—O (q.J=7.6Hz 2H), 1.40 (t, J=
N-({5-[5-(difluoromethyl)-13 4- | "2 H%3H.
oxadiazol-2-yl]-1,3-thiazol-2- LCMS Rr = 1.043 min, m’z =
yl}methyl)-N-{1-]2- 502.9
(trifluoromethoxy )ethyl]-1H- ’
pyrazol-4-yl}ethane-1-
sulfonamide
F 'H NMR (400 MHz, CDCl3) & 0.0215
L127 AN 8.37 (s, 1 H), 8.29(d, J=3.2 Hz,
N 1 H), 7.67 - 7.61 (m, 1 H), 7.53 —
N Ny 7.46 (m, 1 H), 6.90 (t, J=51.6
QN AL ¢ Hz, 1 H), 5.50 (s, 2 H), 3.10 (s, 3
/S\b S 0 F H).
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yl}methyl)-N-(5-fluoropyridin-2-

yl)methanesulfonamide
'H NMR (400 MHz, CDCl5) & 0.251
_ 8.42 (s, 1 H), 7.49 (d, J=4.4 Hz,
1-128 N ﬂ . 2 H). 6.92 (t..J = 51.6 Hz, 1 H),
KR N|’\>_<, N 6.44 (t,J=53.2Hz 1 H), 5.21 (s,
o, n_Ag O/S/F 2H), 4.02 (t,J=7.2 Hz, 2 H),
F\( % L 1.94—1.78 (m, 2 H), 0.88 (t,J =
E 7.6 Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4- )
oxadiazol-2-y1]-1,3-thiazol-2- LCMS Rr = 0.901 min, m/z =
yl} methyl)-1,1-difluoro-N-(1- 455.1
propyl-1H-pyrazol-4-
yl)methanesulfonamide
\_\ 'H NMR (400 MHz, CDCls) § 0.118
- 8.41 (s, 1 H), 7.58 (s, 1 H), 7.49
1-129 N 'Q' (s, 1 H), 691 (t,J=51.6Hz 1
o y N N H), 5.14 (s, 2 H), 4.03 (t,J=7.2
\é/N\/(,\>\<, N Hz, 2 H),3.03 (s,3H),1.92 -
S S O,’S/ 1.81 (m, 2 H), 0.90 (t, J=7.2 Hz,
F 3 H).
F
N-({5-[5-(difluoromethyl)-1,3.4- | LCMS Rt = 0.795 min, mz =
oxadiazol-2-yl]-1,3-thiazol-2- 4189
yl}methyl)-N-(1-propyl-1H-
pyrazol-4-yl)methanesulfonamide
N_N/ 'H NMR (400 MHz, CDCl3) & 0.0348
L130 » 8.39 (s, 1 H), 7.56 (s, 1 H), 7.52
KH N\ N~ (s. 1H), 691 (t,J=51.6Hz, 1
QA N 'M N H). 5.15 (s, 2 H), 3.87 (s, 3 H),
V/S‘b S O’S/F 2.58-2.50 (m, 1 H), 1.20 - 1.15
g (m, 2H), 1.07 — 1.01 (m, 2 H).
N-({5-[5-(difluoromethyl)-1,3,4- . )
oxadiazol-2-yl]-1,3-thiazol-2- LCMS Rr = 1.320 min, m/z =
yl} methyl)-N-(1-methyl-1H- 416.8
pyrazol-4-
yD)cyclopropanesulfonamide
A N IH NMR (400 MHz, CDCl5) & 0.013
L131 \Q 8.50 (d, J=2.4Hz, 1 H), 8.41 (s,

I
X
N N<
0 //\>\</ N
A\ ,N ,
\/S\\ \/LS O/S/F
6}

F
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl} methyl)-N-(5-methylpyridin-3-
yl)ethane-1-sulfonamide

1 H), 8.38 (s, 1 H), 7.65 (s, 1 H),
6.91 (t,J=51.6 Hz 1 H), 5.29 (s,
2H),3.20(q,J =7.6 Hz, 2 H),
237(s,3H), 147 (t, J=17.6 Hz,
3 H).

LCMS Rt = 0.714 min, m/’z =
416.2
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F IH NMR (400 MHz, CDCl3) & 0.00964
F)\ 8.40 (s,2 H),8.32(d, J=2.4 Hz,
S 1H),7.45(t,J=2.4Hz, 1 H),
1-132 ZY 6.91 (. J=51.6 Hz 1 H), 6.25 -
\Q \ \ 5.96 (m, 1 H), 5.30 (s, 2 H), 4.30
Q N\/[\>\<, N ~420(m,2H),321(q.J=72
X s O/S/F Hz, 2 H), 1.46 (t,J=7.6 Hz, 3
o] H).
F
N-[5-(2,2-difluoroethoxy)pyridin- | [ oMS Rt = 0857 min. m/z =
3-yl]-N-({5-[5-(difluoromethyl)- | 4g5 5 ’
1,3,4-oxadiazol-2-yl]-1,3-thiazol-
2-yl} methyl)ethane-1-sulfonamide
F 'H NMR (400 MHz, CDCL5) & 0.0857
133 2 fls.il9 (s, 1 H), 8.30(d, J=2.8 Hz,
I ), 7.58 — 7.55 (m, 1 H), 7.54 —
Y A Ny 7.48 (m, 1 H), 7.03 (t, J=51.6
Q N\/[>*<’ | Hz, 1 H), 633 (t,J=53.6 Hz, |
P2 S o F | H),5.55(s,2H
\r Y ), 5.55 (s, 2 H).
F
N-({5-[5-(difluoromethyl)-1,3,4- | LCMS Rr = 0.954 min, m/z =
oxadiazol-2-yl1]-1,3-thiazol-2- 441.9
y1}methyl)-1,1-difluoro-N-(5-
fluoropyridin-2-
yl)methanesulfonamide
N TH NMR (400 MHz, CDCls) § 0.121
L134 0=8=0 N\ M- 8.42 (s, 1 H), 7.83 (s, 1 H), 7.63
,1]\/[>\</ N (s, 1 H), 691 (. J=51.6 Hz, 1
N//j/ S O/S/F H),5.17 (s, 2 H), 3.17 (q.J = 7.2
N d Hz, 2 H), 1.99 (s, 6 H), 1.42 (t, J
7§ =72 Hz 3 H).
Vi
N LCMS Rt = 1.012 min, m/z =
N-[1-(1-cyano-1-methylethyl)-1H- | 458 1
pyrazol-4-yl]-N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-
2-yl]-1,3-thiazol-2-
yl}methyl)ethane-1-sulfonamide
( '\Il/\>—</N\N '"H NMR (400 MHz, CDCl3) § 0.0531
L135 N\/ks v 8.45(s, 1 H), 7.14 (t, J=8.0 Hz,

Rehnfies

3-chloro-N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-
2-yl]-1,3-thiazol-2-yl } methyl)-N-
ethylaniline

1H), 6.88 (1, J=51.6 Hz, 1 H),
6.76 — 6.74 (m, 2 H), 6.64 — 6.60
(m, 1 H), 4.79 (s, 2H), 3.58 (q, J
=72Hz 2H). 1.30(t,J=72
Hz, 3 H).
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LCMS Rt = 1.098 min, m/z =
370.9

IH NMR (400 MHz, CDCl5) & 0.013
L136 Z N 8.46 (s, 1 H), 8.41 (s, 1 H), 8.37
P (s, 1 H), 7.46 (s, 1 H), 6.91 (1, J =
o N,’\>\<,N\N 51.6 Hz, 1 H), 5.25 (s, 2 H), 3.09
/\‘S\/N\/Ls OJS/F (s, 3 H), 1.96 — 1.89 (m, 1 H),
ko) 1.14 - 1.06 (m, 2 H), 0.79 - 0.71
F (m, 2 H).
N-(5-cyclopropylpyridin-3-yl)-N-
({5-[5-(difluoromethyl)-1,3.4- LCMS Rr = 0.743 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 427.9
yl} methyl)methanesulfonamide
F 'H NMR (400 MHz, CDCl5) & 0.0107
8.38 (s, 1 H), 7.90 (t, J=8.0 Hz,
1-137 F N/ | 1H),7.77 (d,J=8.4Hz, 1 H),
X7 N NS 7.48 (d,J=7.6Hz, 1 H), 6.89 (t,
Q, ,N\/(H | J=51.6Hz 1 H), 654 (t,J =
Py S O/S/F 552 Hz, 1 H), 5.59 (s, 2 H), 3.23
© F (s, 3H).
N-({5-[5-(difluoromethyl)-1,3,4- )
oxadiazol-2-y1]-1,3-thiazol-2- LCMS Rr = 0.899 min, m/z =
y1}methyl)-N-[6- 437.9
(difluoromethyl)pyridin-2-
yl]methanesulfonamide
'H NMR (400 MHz, CDCl5) & 0.043
L138 N=N 8.37 (s, 1 H), 7.57 Es, 1 H), 7.46
» (s, 1H), 6.87 (t,J=51.2Hz 1
S) N\ Ny H), 5.12 (s, 2 H), 4.44 — 4.34 (m,
Q N\/M/H i 1H),3.13 (q,J=7.2 Hz, 2 H),
~ S O/S/F 145 (d. J=6.8 Hz 6 H), 1.39 (t,
© 4 J=72Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2- LCMS Rr = L.141 min, mz =
yl}methyl)-N-[1-(propan-2-yl)- 4332
1H-pyrazol-4-yl|ethane-1-
sulfonamide
'H NMR (400 MHz, CDCl5) & 0.118
_ 8.39 (s, 1 H), 7.58 (s, 1 H), 7.46
139 h /N (s, 1 H), 6.88 (t,J=51.6Hz, 1
V N\ Ny H), 5.11 (s, 2 H), 4.45 — 4.35 (m,
Q N\/“:s>\</ | 1 H), 3.00 (s, 3 H), 1.46 (d, J=
/S‘b OJX/F 6.8 Hz, 6 H).

F
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-[1-(propan-2-yl)-

LCMS Rt = 0.997 min, m/’z =
419.2
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1H-pyrazol-4-

yl]methanesulfonamide
e F 'H NMR (400 MHz, CDCl3) & 0.0576
N 8.37 (s, 1 H), 7.95 - 7.85 (m, 2
| | H), 7.51 (d, J=7.2 Hz, 1 H), 6.90
1-140 o N l\;’\>\</N\N (t,J=51.6Hz 1 H), 5.61 (s, 2
\ H), 3.29 (s, 3 H).
/\S\:N\/'\S 5 /’S/F ) ( )
© / LCMS Rr = 1.112 min, m/z =
N-({5-[5-(difluoromethyl)-1,3,4- | 4358
oxadiazol-2-yl]-1,3-thiazol-2-
yl} methyl)-N-[6-
(trifluoromethy1)pyridin-2-
yl]methanesulfonamide
A N 'H NMR (400 MHz, CDCl5) & 0.0655
L141 Q 8.70 — 8.60 (m, 2 H), 8.39 (s, 1
o ";’\>\</N\N H), 7.75 (d, J= 6.8 Hz, 1 H), 7.39
- \\S,N\/ks OJS/ ~7.36 (m, 1 H), 6.92 (. J=51.6
Y F o |Hz 1H),649(tJ=532Hz 1
F F H), 5.35 (s, 2 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS Rt = 0.965 min, m/z =
yl}methyl)-1,1-difluoro-N- 423.8
(pyridin-3-yl)methanesulfonamide
o~ 'H NMR (400 MHz, CDCl3) & 0.0245
L142 H 8.44 (s, 1 H), 7.13 (t, J=8.0 Hz,
'\;/\>“</N\N 1 H), 6.88 (t, J=89.2 Hz, 1 H),
cl N\)\S 5 ! 6.80 — 6.70 (m, 2 H), 6.68 — 6.55
\©/ Pl (m, 1H), 4.94 (s, 2 H), 3.74 - 3.71
F (m, 2 H), 3.70 — 3.65 (m, 2 H),
3-chloro-N-({5-[5- 3.38 (s, 3 H).
(difluoromethyl)-1,3,4-oxadiazol-
2-yl]-1,3-thiazol-2-yl}methyl)-N- | LCMS Rr = 1.055 min, m/z =
(2-methoxyethyl)aniline 400.9
Ny 'H NMR (400 MHz, CDCl5) & 0.0153
L143 = |N 8.99 (d,J=2.0Hz, 1 H), 8.83 (s,
™ 1 H), 8.41 (s, 1 H), 8.18 (t, J=2.0
<L \/’i NEPANY Hz, 1 H), 6.92 (t,J=51.6 Hz,
,/S:N s % ! . 1H), 5.31 (s, 2 H), 2.59 — 2.50 (m,
"% 1 H), 1.13 — 1.08 (m, 4 H).
F

N-(5-cyanopyridin-3-y1)-N-({5-[ 5-
(difluoromethyl)-1,3,4-oxadiazol-
2-yl]-1,3-thiazol-2-
yl}methyl)cyclopropanesulfonami
de

LCMS Rt = 0.834 min, m/z =
439.1
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NN IH NMR (400 MHz, CDCl5) & 0.102
L144 ) 8.39 (s, 1 H), 7.38 (s, 1 H), 6.91
/S) N”\>_<N\N (t,J=51.6Hz, 1 H),5.11 (s, 2
AN AL H), 3.76 (s, 3 H), 3.20 (q,.J = 7.2
rs\\o O/S/F Hz, 2 H), 2.25 (s, 3H), 1.47 (1, J
F =17.4Hz 3 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS Rt = 0.751 min, m/z =
yl}methyl)-N-(1,5-dimethyl-1H- 419.0
pyrazol-4-yl)ethane- 1-sulfonamide
FYF 1H NMR (400 MHz, CDCI3)§ | 0.0102
8.61 (d, J=2.0 Hz, 1 H), 8.45 (d,
1-145 NS J=2.4Hz 1H), 838 (s, 1H),
l N N 7.68 (t,J=2.0Hz 1 H), 691 (t,J
o, N\/l/\>‘</ N =51.6 Hz, 1 H), 6.58 (t, ] =72.0
5 s O/S/F Hz 1 H), 5.31 (s, 2 H), 3.40 —
o) 329 (m, 1 H), 1.45(d, J=6.8 Hz,
. F 6 H).
N-[5-(difluoromethoxy )pyridin-3-
y1]-N-({5-[5-(difluoromethyl)- LCMS RT = 1.625 min. m/z =
1.3.4-oxadiazol-2-yl]-1,3-thiazol- | 4¢5 5 ’
2-yl} methyl)propane-2-
sulfonamide
/\© 1H NMR (400 MHz, CD30D) 8 | 0.0162
S 8.59 (s, 1 H), 8.40 (s, 2 H), 8.02
I-146 o ",‘MN\N (s, 1H),7.19(t, J=51.2Hz, 1
\/\‘S/N\/ks . - H), 5.40 (s, 2 H), 3.40 — 3.30 (m,
bo) 2H),2.73(q. J=7.6 Hz, 2 H),
F 139(t,J=7.6Hz 3H),1.25(t,J
N-({5-[5-(difluoromethyl)-1,3.4- | =7 6 Hz, 3 H).
oxadiazol-2-yl]-1,3-thiazol-2-
yljmethyl)-N-(S-ethylpyridin-3- | LcCMS RT = 1.215 min, m/z =
yl)ethane-1-sulfonamide 430.2
FYF 1H NMR (400 MHz, CDCI3)5 | 0.019
8.62 (s, 1 H), 8.49 (s, 1 H), 8.43
1-147 N ~° (s, 1 H), 7.69 (s, 1 H), 6.92 (t, J =
Z N N. 51.6 Hz, 1 H), 6.59 (t, J=72.0
Q N //\>~</ N Hz, 1 H), 5.28 (s, 2 H), 3.12 (s, 3
/S\\O S O/S/F H)

F
N-[5-(difluoromethoxy )pyridin-3-
y1]-N-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol-
2-yl}methyl)methanesulfonamide

LCMS RT = 1.512 min, m/z =
453.8
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O A N 1H NMR (400 MHz, CDCI3) 6 0.0192
| ppm 8.39 (s, 1 H), 8.30 — 8.28 (m,
I-148 o\@ l\;/\>_‘</N\N 2H),7.38 (s, 1 H), 6.91 (1, J =
\\S,N\/LS I 51.6 Hz, 1 H), 5.30 (s, 2 H), 3.87
S OJ}/F (s,3H),3.21(q, J=7.6 Hz, 2 H),
F 1.46 (t, ] = 7.6 Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 1.360 min, m/z =
yl}methyl)-N-(5-methoxypyridin- | 431.9 [M + H]+
3-yl)ethane-1-sulfonamide
//N 1H NMR (400 MHz, CDCI3) 6 0.0231
149 N X 8.95(d, J=2.8 Hz 1 H), 8.80 (s,
2 \ 1H),8.39 (s, 1 H), 8.16 (s, 1 H),
o, N\/lw N 6.92 (t, J=51.6 Hz, 1 H), 5.30 (s,
Y S O/S/F 2H), 3.39 - 3.25 (m, 1 H), 1.45
0 ) (d, J=6.8 Hz, 6 H).
N-(3-cyanopyridin-3-y)-N-({3>-13- | ; cMs RT = 1.584 min, m/z =
(difluoromethyl)-1,3,4-oxadiazol- | 440 9
2-yl]-1,3-thiazol-2-
yl}methyl)propane-2-sulfonamide
F F 1H NMR (400 MHz, CDCI3) & 0.0255
1150 AN 8.80 (s, 1 H), 875 (s, 1 H), 843
S (s, 1H),7.98 (s, 1 H), 6.92 (1, J =
o N\)l\}\’\>\</N\IN 51.6 Hz, 1 H), 5.22(5, 2 H), 3.12
A s O’S/ (s,3H), 1.98 (1, J=18.0 Hz, 3
2N F H).
0]
F
N-[5-(1,1-difluoroethyl)pyridin-3- | LCMS RT = 1.554 min, m/z =
y1]-N-({5-[5-(difluoromethyl)- 451.8
1,3,4-oxadiazol-2-yl1]-1,3-thiazol-
2-yl} methyl)methanesulfonamide
1H NMR (400 MHz, CDCI3) 6 0.0315
L151 y 8.37(d, J=4.0Hz 2H),7.74 -
« 8 7.67 (m, 2H), 6.90 (t, J=51.6
N/\>_\<N\N Hz, 1 H), 5.56 (s, 2H),3.29 (q.J
QN A =72Hz 2H), 139 (1] =72
\/S\ s 0 F H
) /S/ 7,3 H).

F
N-(5-chloropyridin-2-yl)-N-({5-
[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
y1} methyl)ethane-1-sulfonamide

LCMS RT = 1.826 min, m/z =
436.1
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Cl ~ N
e o
< \/& ¢ )
“_N |
0 F
N-(5-chloropyridin-3-yl)-N-({5-
[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-2-(morpholin-4-
yl)ethane-1-sulfonamide

8.52(d, J=2.0 Hz, 1 H), 8.44 (s,
1H),8.17 (t, J=2.0 Hz, 1 H),
722 (. J=52.0Hz, 1 H), 5.45 (s,
2H), 3.73 - 3.70 (m, 4 H), 3.58
(t,J=7.6Hz 2H).2.89 (1, =
6.8 Hz, 2 H), 2.58 — 2.51 (m, 4
H).

LCMS RT = 0.992 min, m/z =
521.2

\(0 AN 1H NMR (400 MHz, CDCI3) 5 | 0.0429
| 8.39 (s, 1 H), 8.25 (s, 2 H), 7.35
I-152 o\@ '\;/\>\</N‘N (s, 1H),691 (t,J=51.6Hz 1
\\S,N\/ks I H), 5.29 (s, 2 H), 4.61 — 4.55 (m,
N OJ}/F 1 H), 3.25-3.18 (m, 2 H), 1.61
F (s,3H),136(d, J=4.4Hz, 6 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 1.666 min, m/z =
yl} methyl)-N-[5-(propan-2- 459.9
yloxy)pyridin-3-yl]ethane-1-
sulfonamide
1HNMR (400 MHz, CDCI3) & 0.043
L153 2 8.22 (s, 1 H), 8.10 (s, 1 H), 7.40
SN (s,2H),6.75 (1, T=51.6 Hz, 1
o N,’\>\<,N\N H),5.42 (s,2H),3.09(q, J=7.6
\/\\S,N\/ks O/IS/F Hz, 2H), 218 (s,3H), 1.23 (t,J
N —_
o] =7.2Hz, 3 H).
F
N-({5-[5-(difluoromethyl)-1.3.4- | LCMS RT = 1.666 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 416.2
yl}methyl)-N-(5-methylpyridin-2-
yl)ethane-1-sulfonamide
\Q 1H NMR (400 MHz, CDCI3) 6 0.0528
SN 8.39 (s, 1 H), 8.29 (d, J=4.8 Hz,
I-155 N N _
o ,’\>\<, N 1 H), 7.47 (s, 1 H), 7.01 (d, J =
\/\\S,N\)\S O,IS/F 4.8Hz, 1H),6.90 (t,J=51.6 Hz,
be) 1 H), 5.60 (s, 2H), 3.28 (q,J =
F 7.6 Hz, 2 H), 2.40 (s, 3 H), 1.39
N-({5-[5-(difluoromethyl)-1,3.4- | (¢ /=72 Hz, 3 H).
oxadiazol-2-yl]-1,3-thiazol-2-
yljmethyl)-N-(4-methylpyridin-2- | LcMS RT = 1.635 min, m/z =
yl)ethane-1-sulfonamide 4162
1HNMR (400 MHz, CD30D) & 0.00253
1156 ppm 8.68 (d, J = 2.4 Hz, 1 H),

245




1H), 8.38 (s, 1 H), 7.65 (s, 1 H),

WO 2022/226388 PCT/US2022/026065
FYF 1H NMR (400 MHz, CDCI3) 6 0.00693
8.59 (d, J=2.0 Hz, 1 H), 8.47 (d,
1157 N J=2.0Hz 1H), 840 (s, 1 H),
L N \ 7.67 (1, J=2.4Hz 1 H), 691 (t,J
o, Nv[\>\</ N =51.6Hz, 1 H), 6.59 (1, J=72.0
5 s O/S’F Hz, 1 H), 5.28 (s. 2 H), 3.05 (d, J
0 ) =8.0 Hz, 2 H), 2.40 - 2.30 (m, 1
N-[5-(difluoromethoxy)pyridin-3- | D> 1112 (& 1= 6.8 Hz 6 H).
y1]-N-({5-[5-(difluoromethyl)- LCMS RT = 0.644 min. m/z =
1,3.4-oxadiazol-2-yl]-1,3-thiazol- 496.1 :
2-yl}methyl)-2-methylpropane-1-
sulfonamide
Cl ~ N 1H NMR (400 MHz, CDCI3) & 0.00722
1158 \Q ppm 8.63 (d, J =2.4 Hz, 1 H),
o N,/\>_<,N*N 8.60 (d, J=2.0 Hz, 1 H), 8.46 (s,
N ¢ o 1H), 7.91 (. J=2.4 Hz, 1 H),
NZ Y F16.93 (1, J=51.6 Hz, 1 H), 5.30 (s,
F | 2H),3.54(tJ=72Hz 2H),
N-(5-chloropyridin-3-yl)-2-cyano- | 2.98 (t, ] = 7.2 Hz, 2 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 0.576 min, m/z =
yl}methyl)ethane-1-sulfonamide 461.1
e b 1H NMR (400 MHz, CDCI3) 8 | 0.00994
1159 N 8.85 (s, 1 H), 8.56 (s, 1 H), 8.72
Y (s, 1 H), 8.35 (s, 1 H), 8.01 (s, 1
o \/N(HN\N H), 6.91 (1, J=51.6 Hz, 1 H),
- /\/\\S,N s O/IS/F 5.26 (s,2 H), 3.87 (. J=5.2 Hz,
0 Y 2H),3.50 (s, 3H),3.36 (1, J=5.2
F Hz 2 H), 1.97 (t, J=18.4Hz 3
N-[5-(1,1-difluoroethyl)pyridin-3- | H).
y1]-N-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol- | LCMS RT = 1.701 min, m/z =
2-yl} methyl)-2-methoxyethane-1- | 4959
sulfonamide
Z >N 1H NMR (400 MHz, CDCI3) 6 0.0109
160 \Q 849(d, J=24Hz 1H), 841 (s,
Q

|
N~ N N

N N
A~
/\/S‘\o \/AS O/S/F

F

N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-
y1}methyl)-N-(5-methylpyridin-3-
yl)propane-1-sulfonamide

6.91 (. J=51.6Hz, 1 H), 5.27 (s,
2 H), 3.16 - 3.08 (m, 2 H), 2.37
(s, 3 H), 1.99 — 1.85 (m, 2 H),
1.09 (t, J = 7.2 Hz, 3 H).

LCMS RT = 1.815 min, m/z =
430.2
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Cl NN 1HNMR (400 MHz, CDCI3) & 0.012
| 8.67 (s, 1 H), 8.53 (s, 1 H), 8.35
I-161 p I\;MN\N (s, 1H),7.90(t,J=2.0Hz 1 H),
- “S’N\/I\s ! 6.90 (. J=51.6 Hz, 1 H), 5.22 (s,
0Ny F12H),3.86(t J=5.6Hz 2 H),
F 3.49 (s,3H),3.36 (1, J=5.6 Hz,
N-(5-chloropyridin-3-y1)-N-({5- 2 H).
[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2- LCMS RT = 1.529 min, m/z =
yl}methyl)-2-methoxyethane-1- 466.1
sulfonamide
F\(O A N 1HNMR (400 MHz, CDCI3) & 0.0144
| 8.60 (s, 1 H), 8.47 (s, 1 H), 8.40
I-162 F p I\;’\>\</N\N (s.1H).7.67 (s. 1 H), 6.91 (1. J =
\\S,N S 5 | 51.6 Hz, 1 H), 6.59 (1, J=72.0
Y /S/F Hz, 1 H), 5.29 (s, 2 H), 3.19 —
F 3.11 (m, 2 H), 1.99 - 1.86 (m, 2
N-[5-(difluoromethoxy)pyridin-3- | H), 1.09 (t, J = 7.2 Hz, 3 H).
y1]-N-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol- | LCMS RT = 1.794 min, m/z =
2-yl} methyl)propane-1- 481.9
sulfonamide
NTX 1HNMR (400 MHz, CDCI3) & 0.0161
L163 | . \ 8.70(d, J=2.4 Hz, 1 H), 8.60 —
o ,’\>\</ N 8.55 (m, 1 H), 8.41 (s, 1 H), 8.07
\\S,N\/LS o ~8.01 (m, 1 H), 7.53 - 7.47 (m, 1
® FlH),720(tJ=51.6Hz 1 H),

N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-2-methyl-N-(pyridin-3-
yl)propane-1-sulfonamide

537 (s,2H),3.20(d, J=6.4 Hz,
2H),234-222(m, 1H),1.10
(d, 7= 6.4 Hz, 6 H).

LCMS RT = 1.423 min, m/z =
430.2
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@ 1H NMR (400 MHz, CDCI3)3 | 0.0173
X ppm 8.73 (d,J=2.4Hz, 1 H),
1164 A N NIMN‘IN 8.60 — 8.55 (m, 1 H), 8.38 (s, 1
(\N/\/s\( S O/S/F H), 7.87 - 7.81 (m, 1 H), 7.38 —
o) o 4 7.33(m 1 H), 691 (1,J=516
N-( {5-[5-(difluoromethyl)-1.3 4- ??21 (ﬁl 451-{3)2 g*; (Ptl)}i 776 -
oxadiazol-2-yl]-1,3-thiazol-2- 2.H) 5 ’90 R ’J: 6.8 ﬁz ZH) Z
yl}methyl)-2-(morpholin-4-y1)-N- > > : > ’
(pyridin-3-yl)ethane-1- 2.52-2.50(m, 4 H).
sulfonamide LCMS RT = 0430 min, m/z =
487.2
F\(F 1H NMR (400 MHz, CD30D) 5 | 0.0196
8.59 (s, 1 H), 8.40 (s, 2 H), 7.87
1-165 N| N (d,J=24Hz 1H), 719 J=
2\ N 51.6 Hz, 1 H), 6.97 (t, ] =72.8
o . N N Hz 1 H), 534 (s,2H),3.83 (. J
~o S S o/S/F =52Hz 2H),3.52(t,J=5.6
0 L Hz, 2 H),330(t,J=1.6Hz3
N-[5-(difluoromethoxy )pyridin-3- | 1
y1]-N-({5-[5-(difluoromethyl)- LCMS RT = 1533 min. m/z =
1,3,4-oxadiazol-2-yl]-1,3-thiazol- 4982 ’ >
2-yl} methyl)-2-methoxyethane-1- ’
sulfonamide
AN 1H NMR (400 MHz, CD30D) & | 0.0266
1166 \Q " " 8.49 (s, 1 H), 8.39 (s, 1 H), 8.34
Q¥ \/“\M N (s, 1H),7.87 (5, 1 H), 7.20 (t, J =
\O/\/‘s\; S O/S’F 51.6 Hz, 1 H), 5.31 (s, 2 H), 3.83
0 (t,J=52Hz 2H),3.49(t,J =
‘ F 5.6 Hz, 2 H), 3.43 (s, 3 H), 2.38
N-({5-[5-(difluoromethyl)-1,3,4- (s, 3 H).
oxadiazol-2-y1]-1,3-thiazol-2- ’
ylymethyl)-2-methoxy-N-(5- LCMS RT = 2329 min, m/z =
methylpyridin-3-yl)ethane-1- 446.5 ’
sulfonamide
Cl 1H NMR (400 MHz, CDCI3) § 0.0266
167 y 8.40 —8.35 (m, 2 H), 7.73 - 7.68
| (m, 1 H), 7.66 — 7.60 (m, 1 H),
AN A\ Ny 6.89 (t, J = 51.6 Hz, 1 H), 5.55 (s,
QN ’/>‘</ I 2H),3.26-3.17 (m, 2 H), 1.93 —
S‘b S 0 F [ 1.81(m 2H), 1.05(t,J=7.4Hz,

N-(5-chloropyridin-2-y1)-N-({5-
[5-(difluoromethyl)-1,3,4-

3 H).
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oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)propane-1-sulfonamide

LCMS RT = 2.072 min, m/z =
449.8

Q

|

N

N N<
QLN ‘/\>‘<’ N

F
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-(pyridin-3-
yl)butane- 1-sulfonamide

1 H), 8.38 (s, 1 H), 7.90 — 7.80
(m, 1H),7.45-7.31 (m, 1 H),
6.91 (. J=51.2Hz, 1 H), 5.29 (s,
2H), 3.21 - 3.06 (m, 2 H), 1.92 —
1.83 (m, 2 H), 1.52 — 1.43 (m, 2
H). 0.96 (t, J= 7.2 Hz, 3 H).

LCMS RT = 0.623 min, m/z =
429.9

2N 1H NMR (400 MHz, CDCI3)3 | 0.0305
1168 N7 8.95(d, J=2.4Hz, 1 H), 8.82 (s,
: Z N N 1H), 8.42 (s, 1 H), 8.16 (s, 1 H),
0, N\/M/\H N 6.92 (, J=52.0 Hz, 1 H), 5.28 (s,
‘s\; S o 2 H),3.03(d,J=6.4Hz, 2 H),
0 ! 2.42-228(m, 1 H), 1.12(d,J =
L 6.8 Hz, 6 H).
N-(5-cyanopyridin-3-y1)-N-({5-[5- % )
(difluoromethyl)-1,3,4-oxadiazol- _ . _
2-y1]-1 3-thiazol-2-ylmethyl)-2- | igq0 KT 7 1690 min, mlz
methylpropane-1-sulfonamide ’
2 1H NMR (400 MHz, CDCI3) 5 | 0.0309
: SN 8.38 (s, 1 H), 7.61 (t, J=7.6 Hz,
1-169 o ’\}’\>\</N~N 1H),7.45(d,J=8.4 Hz 1 H),
%N s % ! 7.02-6.75 (m, 2H), 5.59 (s, 2
% F I H).3.22-3.15(m, 2 H), 2.52 (s,
F 3 H). 1.93 — 1.80 (m, 2 H), 1.03
N-({5-[5-(difluoromethyl)-1,3,4- (t,J=7.6Hz, 3 H).
oxadiazol-2-yl1]-1,3-thiazol-2-
yl}methyl)-N-(6-methylpyridin-2- | LCMS RT = 1.942 min, m/z =
yl)propane-1-sulfonamide 429.9
1HNMR (400 MHz, CDCI3) 5 | 0.0264
L170 8.70 (s, 1 H), 8.58 (d, J = 4.8 Hz,
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hf/\>\</N\N 1H NMR (400 MHz, CDCI3) 3 | 0.0215
L171 H\S o 8.55 (s, 1 H), 8.42 (s. 1 H). 8 31
F (d,J=3.6Hz, 1 H),7.16 (d,J =
NN NP £ 44Hz, 1H), 689 (t,]=51.6Hz,
K:Ij 1H),5.52(s,2H),3.04 (1, J =68
1-({5-[5-(difluoromethyl)-1.3.4- |z 2H), 281 (. J=8.0Hz 2
oxadiazol-2-yl]-1,3-thiazol-2- H).
yl}methyl)-1,2,3,4-tetrahydro-1,7- .
naphthyridin-2-one LCMS RT = 1.398 min, m/z =
363.9
I\;’\>\</N\N 1H NMR (400 MHz, CDCI3) & | 0.025
172 (ks g /1%/ 8.52 (s, 1 H), 8.43 (s, | H), 8.27
F (d,J=5.6Hz 1H), 6.96(d,J=
NS NSO L 52Hz 1 H),6.90 (t, J=51.6 Hz,
@OT 1 H), 5.52 (s, 2 H), 4.85 (s, 2 H).
4-({5-[5-(difluoromethyl)-1.3.4- |y c\jg RT = 0418 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 366.0
yl}methyl)-2H,3H,4H-pyrido[4,3- '
b][1,4]oxazin-3-one
h;’\>\</N~N 'H NMR (400MHz, CDCl3) 8 8.39 | 0.108
L173 (KS o - (s, 1 H), 8.01 — 8.05 (m, 1 H), 7.29
N M o (dd,J=8.1,1.5Hz, 1 H), 7.01 (dd,
E/\I[ 1 F J=81,1.5Hz 1H), 6.89 (1, J =
N0 51.6 Hz, 1 H), 5.70 (s, 2 H)
4-((57(5-(d1ﬂuorometh§fl)-l,3,4- LCMS: RT= 5.00 min, m/z =
oxadiazol-2-yl)thiazol-2- 394.0
yDmethyl)-2,2-dimethyl-2H- '
pyrido[3,2-b][1,4]oxazin-3(4H)-
one
AN 1H NMR (400 MHz, CDCI3) 8 | 0.022
x 8.76 (s, 1 H), 8.58 (d, J = 4.4 Hz,
174 Q ,N\JLMN‘,N 1H),8.39(s, 1 H), 7.89(d, J =
N s O”S/F 8.4 Hz, 1 H), 7.40 — 7.35 (m, 1
é&’ F | H),691(J=51.6Hz 1 H),

N-((5-(5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl)thiazol-2-
yl)methyl)-N-(pyridin-3-yl)-2-
(tetrahydro-1H-furo[3,4-c|pyrrol-
5(3H)-yl)ethane-1-sulfonamide

5.33 (s, 2 H), 3.75 - 3.70 (m, 4
H), 3.49 (1, J = 6.8 Hz, 2 H), 3.07
(t,J=6.8 Hz, 2 H), 2.99 - 2.96
(m, 4 H),2.49(d, J = 6.0 Hz, 2
H).

LCMS RT = 1.435 min, m/z =
513.0
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1H NMR (400 MHz, CDCI3) 8 | 0.496
L175 . 8.55(d, J=2.0Hz, 1 H), 8.43 —
7N 8.36 (m, 2 H), 7.50 — 7.44 (m, 1
N H), 6.92 (t, J=51.6 Hz, 1 H),
U N\/N[\>~</N‘,N 5.20 (s, 2 H), 3.71 - 3.66 (m, 4
~r S O/H/:H), 2.81 (t, J=6.8 Hz, 2 H), 2.50
o £ [-2.22(m, 6 H).
N-({5-[5-(difluoromethyl)-1,3,4- | LCMS RT = 0.400 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 469.2
yl} methyl)-N-(5-fluoropyridin-3-
y1)-3-(morpholin-4-
yl)propanamide
I\Il/\>\</N\N 1H NMR (400 MHz, CD30D) § | 2.52
L176 (‘\S o 8.54 - 8.53 (m, 1 H), 8.13 - 8.10
v o F (m, 1 H), 7.22 (t, J=51.6 Hz, 1
= F H), 6.97 — 6.89 (m, 1 H), 5.84 —
;QE f 5.78 (m, 1 H), 4.72 — 4.45 (m, 4
o H).
1-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- _ . _
yl¥methy!)-1H,2H,3H-pyrido[3.4- gg\gs RT = 1.091 min, m/z =
b][1,4]oxazin-2-one ’
FYO N 1H NMR (400 MHz, CDCI3)§ | 0.006
| 8.59(d, J =2.0 Hz, 1 H), 8.45 (d,
1-177 F O\@ ,\;/\>\</N\N J=24Hz 1H), 837 (s, 1 H),
\\S,N\/LS I 7.67 (t,J=2.4Hz 1 H), 691 (t,J
/Y S OJ\/F =51.6Hz, 1 H), 6.58 (t, J=72.0
F Hz, 1 H), 5.38 — 5.20 (m, 2 H),
N-[5-(difluoromethoxy)pyridin-3- | 3.15~3.07 (m, 1 H), 2.13 - 2.02
y1]-N-({5-[5-(difluoromethy1)- (m, 1 H), 1.73 = 1.60 (m, 1 H),
1,3,4-oxadiazol-2-yl]-1,3-thiazol- | 1.43 (d, J=6.8 Hz, 3 H), 1.05 (t,
2-yl} methyl)butane-2-sulfonamide | J = 7.2 Hz, 3 H).
LCMS RT = 1.580 min, m/z =
496.2
_N 1H NMR (400 MHz, CDCI3) 5 | 4.35
L178 (J\ 8.62—8.55(m, 2 H), 8.42 (s, 1

L0
S OIS/F
F
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl} methyl)-N-[(pyridin-3-
yl)methyl|ethane-1-sulfonamide

NS
O\\ _N
\/S\\
6]

H), 7.88 — 7.82 (m, 1 H), 7.38 —
7.34 (m, 1 H), 6.88 (t, J=51.6
Hz, 1 H), 471 (s, 2 H), 4.60 (s, 2
H),3.19(q, J=7.6 Hz, 2 H), 1.44
(t,J=7.2Hz 3 H).

LCMS RT = 1.031 min, m/z =
416.2
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@ 1H NMR (400 MHz CDCI3) | 0.013
S 8.76 (d, J = 2.4 Hz, 1 H), 8.58 (d,
179 o [ AN |1=32H 1H).838 s, 1H),
Y S O/KFF 7.89 - 7.86 (m, 1 H), 7.39 — 7.35

@ 0 g (m, 1 H), 691 (t, J=51.6 Hz, 1

N-({5-[5-(difluoromethyl)-1,3,4- | - 3.34(s.2H). 422(d. J =11.2
; : Hz, 2 H),3.81(d,J=11.6 Hz, 2
oxadiazol-2-yl]-1,3-thiazol-2-

D othvDg 3ot H). 3.64 (d. J = 6.4 Hz, 2 H), 3.36
ylymethyl)-2-{3-oxa ~3.20 (m. 4 H), 2.74 - 2.69 (m, 1
azabicyclo[3.1.1]heptan-6-y1}-N- H) '1 01 (’d I =,8 8 Hz 1~H) >
(pyridin-3-yl)ethane-1- > ’ : ’ :

fonami ‘
sulfonamide LCMS RT = 1438 min, m/z =
499.0
F\Q 1H NMR (400 MHz CDCI3)& | 0.010

l 8.62 (s, 1 H), 8.45(d, J=2.4 Hz

X . s s O il . >
1-180 Q N\/N[\>_</N‘,N 1H), 8.38 (s, 1 H), 7.75 - 7.70
g s O‘S/F (m, 1 H), 6.91 (1. J=51.6 Hz, 1

O§/ © £ | H),5.35(s, 2H), 3.78 - 3.69 (m,

4 4H),334(tJ=68Hz2H
N-({5-[5-(difluoromethyl)-1,3,4- ), :( ’ % )’_

: : 2.94 (t,J = 6.4 Hz, 2 H), 2.87
oxadiazol-2-yl]-1,3-thiazol-2- 2.86 (m, 2 H), 2.72 — 2.68 (m. 2
y1} methyl)-N-(5-fluoropyridin-3- H). 2 49’ _5 4’6 ('m 2 H) i
y1)-2-{hexahydro-1H-furo|3,4- » ' ’ ’
clpyrrol-3-yl}ethane-1- LCMS RT = 0.417 min, m/z =
sulfonamide 5312 ’ i
F N 1H NMR (400 MHz, CDCI3) 3 | 3.46

| 8.44 (t,J=2.0Hz 1 H), 8.41 (s,
1181 \Q\ o 1'H),7.44 (d, J=2.4Hz, 1 H),
O\é,N Ls I 7.42 (s, 1 H), 6.92 (t, J=51.6 Hz,
3 0 F | 1H),4.86(s, 2 H), 4.65 (s, 2 H),

F
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-
y1}methyl)-N-[(5-fluoropyridin-2-
yl)methyl]ethane-1-sulfonamide

3.23(q,J=7.2Hz 2H), 1.42 (1,
J=7.2Hz 3 H).

LCMS RT = 1.338 min, m/z =
434.2
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F\© 1H NMR (400 MHz, CDCI3) 5 | 0.018
| 8.61 (s, 1 H), 8.46 (d, J=2.4Hz
\ 2 2 2 >
1-182 Q N\)’\;\/\>\</N‘IN 1H),8.39 (s, 1 H), 7.72 - 7.65
N s O’S/F (m. 1H), 691 (t.J=51.6 Hz, 1
C@ S J | H).535(s,2H),4.19(d, J=112
N-({5-[5-(difluoromethyl)-13.4- | Hz2H.378(d J=112Hz 2
; : H), 3.56 (d, J = 6.4 Hz, 2 H), 3.29
oxadiazol-2-yl]-1,3-thiazol-2- ~3.25 (m, 2 H), 321 — 3.18 (m. 2
yl}methyl)-N-(5-fluoropyridin-3- H). 2.70 — 265 (m. 1 H), 1.89 (d.
y1)-2-{3-0xa-6- J=84Hz 1 H)
azabicyclo[3.1.1]heptan-6- : ’ :
yl}ethane-1-sulfonamide LCMS RT = 0.844 min, m/z =
517.3
2 N 1HNMR (400 MHz, CDCI3) 8 | 2.54
1183 ) 8.59 (d, J=4.4 Hz, 1 H), 8.40 (s,
5 “,"\>\<,N~N 1 H), 7.76 — 7.69 (m, 1 H), 7.39
\/“SfN\/‘\s o— . (d, J=7.6Hz, 1 H), 7.25 (s, | H),
e 6.92 (t,J=51.6 Hz, 1 H), 4.89 (s,

. F 2H), 4.68 (s, 2H),3.25(q. I =
N-({5-[5-(difluoromethyl)-1,3.4- | 72 Hz 2 H), 1.42 (1, J=7.2 Hz, 3
oxadiazol-2-yl]-1,3-thiazol-2- H).
yl}methyl)-N-[(pyridin-2-
yl)methyl|ethane-1-sulfonamide LCMS RT = 0.932 min, m/z =

416.2
1H NMR (400 MHz, CDCI3)§ | 0.014
1184 8.73 (d, J =2.4 Hz, 1 H), 8.60 (d,

Q\ _N

N/\/S‘\o /J\/
% F

N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-2-{6-oxa-3-
azabicyclo[3.1.1]heptan-3-y1}-N-
(pyridin-3-yl)ethane-1-
sulfonamide

J
|
.
41
S o) E

J=32Hz 1 H), 839 (s, 1 H),
7.89-7.82 (m, 1 H), 7.40 — 7.33
(m, 1H), 691 (. J=51.6Hz, 1
H),5.31(s,2H),4.53(d, J=6.4
Hz, 2 H), 3.46 — 3.42 (m, 2 H),
3.21-3.02 (m, 5H), 2.86 (d,J =
11.2Hz, 2 H), 2.29 (d, J=8.4 Hz,
1 H).

LCMS RT = 1.352 min, m/z =
498.9
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© 1HNMR (400 MHz, CDCI3)5 | 0.516

X 8.65(d, J=4.4 Hz, 1 H), 8.55 (d,
1185 O N\/?f:\>\</N‘,N J=24Hz 1H),838 (s, 1 H),
~Y S O/S/F 7.63(d, J=8.0Hz 1H),7.43 -

o ¢ 7.39 (m, 1 H), 6.92 (t,J=51.6
N-({5-[5-(difluoromethyl)-1,3,4- | Hz, 1 H), 521 (s,2H),3.65 (t,J
oxadiazol-2-y1]-1,3-thiazol-2- =44Hz 4H),273(,J=72
yl}methyl)-3-(morpholin-4-yl)-N- | Hz, 2 H), 2.38 = 2.33 (m, 6 H).
(pyridin-3-yl)propanamide

LCMS RT = 0.411 min, m/z =
451.2
Fa 1HNMR (400 MHz, CDCI3) 5 | 0.0276
\Q 8.58 (s, 1 H), 8.47 (d, J=2.4Hz,
) N\)'\LMN\IN 1 H), 8.40 (s, 1 H), 7.70 - 7.67
1-186 N~ s b £ | (m, 1H),691(tJ=51.6Hz 1
OQ S I | H).532(s,2H).381 (1. J=6.4

. Hz, 2 H), 3.75 (t, J=4.8 Hz, 2
N-({5-[5-(difluoromethyl)-1,3.4- H). 3.41 (. ] =7.2 Hz, 2 H). 3.12
oxadiazol-2-yl]-1,3-thiazol-2- (t ’J:‘ 76 I’_IZ 5 H) > ’84 B 2 7'6
y1} methyl)-N-(5-fluoropyridin-3- (rh 4 H) 1 9’7 _1 éZ .(m 5 H)
y1)-2-(1,4-oxazepan-4-yl)ethane-1- ’ T ’ ’ '
sulfonamide LCMS RT = 0.414 min, m/z =

519.2

Q: 1H NMR (400 MHz, CDCI3) & 0.0247

X 8.74 (d, J=2.4 Hz, 1 H), 8.60 —

1-187 Q ,NJ':HN‘,N 8.57 (m, 1 H), 8.38 (s, 1 H), 7.88
@1/\/8\\ s O#/F ~7.85 (m, 1 H), 7.40 — 7.26 (m, 1

O > > >
o F H), 6.91 (t, J=51.6 Hz, 1 H),
N-({5-[5-(difluoromethyl)-1,3,4- 537-5.25(m,2H), 447 (s, 1
oxadiazol-2-yl1]-1,3-thiazol-2- H), 4.02 (d, J=8.4 Hz, 1 H), 3.70
yl}methyl)-2-[(18,4S)-2-0oxa-5- —3.55(m, 1 H), 3.58 (s, 1 H),
azabicyclo[2.2.1]heptan-5-y1]-N- 336 (t,J=6.8Hz 2 H),3.22 -
(pyridin-3-yl)ethane-1- 3.09 (m, 2H),3.00-292 (m, 1
sulfonamide H),2.60(d,J=9.6Hz, 1 H), 1.86

—1.80 (m, 2 H).
LCMS RT = 0.429 min, m/z =
499.2
NN 1HNMR (400 MHz, CDCI3) 5 | 0.0151
1188 \@ 8.58 (s, 1 H), 8.47 (d, J=2.4 Hz,
(@)

e
o
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl1]-1,3-thiazol-2-
y1}methyl)-N-(5-fluoropyridin-3-

|
N A\ N‘N
i 7
N /S>_<O’S/F
F

1 H), 8.39 (s, 1 H), 7.69 — 7.66
(m, 1H), 691 (. J=51.6Hz, 1
H), 5.37 - 5.27 (m, 2 H), 4.47 (s,
1H),4.02(d,J=8.0Hz, 1 H),
3.68(dd,J=8.4, 1.6 Hz, 1 H).
3.58 (s, 1 H). 3.38 (. J= 6.8 Hz,
2 H),3.22 - 3.09 (m, 2 H), 2.98
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y1)-2-[(1R,4R)-2-0xa-5-
azabicyclo[2.2.1]heptan-5-
yl]ethane-1-sulfonamide

2.96 (m, 1 H), 2.60 (d, J = 10.0
Hz, 1 H), 1.85 - 1.83 (m, 2 H).

LCMS RT = 0.457 min, m/z =
517.2

N~ /S/F
3 )
N-(5-chloropyridin-3-y1)-N-({5-
[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-2-{3-oxa-6-
azabicyclo[3.1.1]heptan-6-
yl}ethane-1-sulfonamide

Cl\@

|

Y

N N<

Q l/\>—~</ N

\S\\,N\/ks ]
o

J=24Hz 1 H), 839 (s, 1 H),
7.95(t,J=2.4Hz 1 H), 691 (t,J
=51.6Hz 1H),5.34 (s, 2 H),
421(d,J=11.6Hz, 2 H), 3.80
(d,J=11.2Hz 2 H),3.60 (d,J =
6.0 Hz, 2 H), 3.32 — 3.25 (m, 2
H),3.24-3.17 (m, 2 H), 2.77 —
2.63(m, 1 H),1.91(d,J=8.4Hz
1 H).

LCMS RT = 0.968 min, m/z =
533.2

@1 1H NMR (400 MHz, CDCI3) & 0.0363
x 8.73(d, J=2.4Hz, 1 H), 8.59 (d,
- N N.
1-189 o b "N |1=3.6H 1H),838 s, 1H),
(\N/\/S\C S O/S/F 7.88 —7.85 (m, 1 H), 7.39 — 7.35
o) © 4| (m, 1H), 691 (t,J=51.6Hz, 1
: H), 5.32 (s, 2 H), 3.91 — 3.88 (m,
N-({5-[5-(difluoromethyl)-1,3,4- | 1 H).3.71 - 3.62 (m, 2 H). 3.38
oxadiazol-2-yl]-1,3-thiazol-2- gt’ZJI; 6'2811;1;’22;2)’ 229609(3’ J ;
yl}methyl)-2-[(28)-2- 2 Hz, 2H), 2.76 - 2.69 (m,
methylmorpholin-4-y1]-N- I;I)f()z‘;ﬁ{i 21%1 (Iil>117 Hd), 1? 36 (0t= J
(pyridin-3-yl)ethane-1- =108 Hz, 1 H), 1.17(d, I =6.
sulfonamide Hz, 3 H).
LCMS RT = 1.427 min, m/z =
500.9
1H NMR (400 MHz, CDCI3)5 | 0.016
1190 8.65(d,J=2.4 Hz, 1 H), 8.54 (d,
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C'\Q, 1H NMR (400 MHz, CDCI3)§ | 0.0124
I 8.62(d, J=2.0 Hz, 1 H), 8.55 (d
_ ™ 5 5 5 5
191 o N\/E/HN\IN J=20Hz 1 H), 8.41 (s, 1 H),

K s O/S/F 790 (t,J=2.4Hz 1H), 691 (t,J
o@ o T |=512Hz 1 H).529 5.2 H),

. 452(d, J=6.4Hz 2H),3.43 (t,
N-(5-chloropyridin-3-y1)-N-({5- _ «, % ) _ (&

) Y J=68Hz 2H),3.18 (1, =72
[5-(difluoromethyl)-1,3.4- Hz 2 H).3.10 (d, J = 10.8 Hz, 2
oxadiazol-2-yl]-1,3-thiazol-2- H)’3 06 — 2.80 (rjn 3H). 2 28’(d
yl} methyl)-2-{6-oxa-3- J Z 8.0 Hz. 1 H), ’ ’ ’
azabicyclo[3.1.1]heptan-3- ’
yl}ethane-1-sulfonamide LCMS RT = 0482 min, m/z =

533.2
F\Q 1H NMR (400 MHz, CDCI3) 6 0.0168
I 8.57 (s, 1 H), 8.46 (d, J=2.4 Hz
[ s > s s
o Q N\/Nl%““p 1 H), 8.40 (s, 1 H), 7.73 - 7.61
S s O/S/F (m, 1H),6.92 (,J=51.2Hz, 1
(5\) o T | H),5.31 (s, 2 H), 452 (d, = 6.0
4 Hz, 2 H),3.46 (1, J = 6.8 Hz, 2
N-({5-[5-(difluoromethyl)-1,3,4- Hf 3 18)(t J:(7 6 Hy, ZHT 312
oxadiazol-2-yl]-1,3-thiazol-2- «d ’J _ 1 6Hz 2 H) ’3 08 - 3 '01
yl} methyl)-N-(5-fluoropyridin-3- (n; 1 H) '2 26 E &T Z 1'1 5 Hz. 5
y1)-2-{6-oxa-3- o G = 12,
azabicyclo[3.1.1]heptan-3- H).2.27(d, J=8.0 Hz 1 H).
yl}ethane-1-sulfonamide LCMS RT = 1368 min. m/z =
517.2
@l 1HNMR (400 MHz, CDCI3) & 0.0203
N ppm 8.73 (d,J=2.4Hz, 1 H),
N N.
Q N\/u:\>~</ N 8.58(d, J=4.0 Hz, 1 H), 8.38 (s,
1-193 NS § O/S,F 1 H), 7.86 (d, J = 8.0 Hz, 1 H),

) i
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-2-(1,4-oxazepan-4-yl)-
N-(pyridin-3-yl)ethane-1-
sulfonamide

739-7.35(m, 1 H), 6.92 (t, ] =
51.6 Hz, 1 H), 5.32 (s, 2 H), 3.80
(t,J=6.0Hz 2 H), 3.75 - 3.73
(m, 2H), 337 (. J= 7.6 Hz, 2 H),
310 (t, J= 6.4 Hz, 2 H), 2.79 -
2.75 (m, 4 H), 1.95 - 1.91 (m, 2
H).

LCMS RT = 0.429 min, m/z =
501.2
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@ 1H NMR (400 MHz, CDCI3) 5 | 0.0267
X ppm 8.73 (s, 1 H), 8.59(d, J=4.4
Q, N\/EMN‘;V Hz, 1 H), 8.38 (s, 1 H), 7.86 —
1-194 (\N/\/S\‘/ S O’S/F 7.83 (m, 1 H), 7.38 - 7.35 (m, 1
O\H © £ | H). 691 (t,J=512Hz 1 H),
531 (s, 2 H), 3.87 - 3.67 (m, 1
N-({5-[5-(difluoromethyl)-1,3,4- | H).3.66-3.64 (m. 2 H). 3.64 (1. J
oxadiazol-2-y1]-1,3-thiazol-2- =68Hz 2H), 289 (1, J=638
yl}methyl)-Z-[(ZR)-Z- HZ, 2 H), %74 -2.67 (m, 2 H),_
methylmorpholin-4-y1]-N- 2.24-2.23(m, 1 H), 1.92 (t.J =
(pyridin-3-yl)ethane-1- 6.8 Hz. 1 H),
sulfonamide 1.17 (d, J=6.8 Hz, 3 H).
LCMS RT = 0.748 min, m/z =
501.2
NN 1H NMR (400 MHz, CDCI3) 5 | 0.312
! ppm 8.62 (s, 1 H), 8.44 (s, 1 H),
1195 o™y \Q N’MN\N 8.39 (s, 1 H), 7.72 (s, 1 H), 6.92
K/N\/\rN\/ks O/’S/F (t,J=51.6Hz 1 H), 5.18 (s, 2
o T | 1,3.17-3.6 (m, 8 H), 2.86 —
N-(5-chloropyridin-3-y1)-N-({5- 12_1;;3 (m, 2H), 244 -2.41 (m. 2
[5-(difluoromethyl)-1,3,4- '
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 1381 min. m/z =
yl}methyl)-3-(morpholin-4- 485.3 ' ’
yl)propanamide '
@ 1H NMR (400 MHz, CDCI3) 5 | 0.0497
X 8.74 (s, 1 H), 8.59 (d, J =4.0 Hz,
1-196 o N Nf/\>‘</N‘,N 1H),8.39(s, 1H),7.87(d,J =
(\N/\/S\( S O/S/F 8.4 Hz, 1H),7.39-7.35 (m, 1
&%, © | H),6.91(t,J=51.6Hz, 1 H),

N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-2-[(1R,4R)-2-0xa-5-
azabicyclo[2.2.1]heptan-5-y1]-N-
(pyridin-3-yl)ethane-1-
sulfonamide

5.36—5.27 (m, 2 H), 4.48 (s, 1
H), 4.05(d, J=8.4Hz, 1 H), 3.70
~3.66 (m, 2 H),3.43 (1, J=6.8
Hz, 2 H), 3.26 — 3.13 (m, 2 H),
3.03(d, J=10.0Hz, 1 H), 2.66
(d,J=104Hz 1H), 1.95-1.85
(m, 2 H).

LCMS RT = 1.117 min, m/z =
499.2
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C'\© 1H NMR (400 MHz, CDCI3) 5 | 0.0472
| 8.63(d, J=2.0Hz, 1 H), 8.54 (d
_ N > s R s
1-197 o N\/I\;LMN‘N J=2.0Hz 1H), 839 (s, 1 H),
(\N/\/‘\s\\’ S OJS/F 791 (t,J=2.0Hz, 1 H), 691 (t,J
5 o / =51.6Hz, 1 H), 5.30 (s, 2 H),
\‘) 3.93-3.85(m, 1 H), 3.72 - 3.60
. m, 2 H), 3.36 (t, ] = 6.8 Hz, 2 H),
N—(5-‘chloropyrldln—3—yl)—N—({5- 288 (t )J: 6.8(Hz 2H),2.75 - )
[5-(difluoromethyl)-1,3,4- 265 (1;1 2H), 2 2% 5 i7 (m. 1
oxadiazol-2-yl]-1,3-thiazol-2- H') 1 91’ (t J; 1'0 3 Hz 1 H) ’
ylymethyl)-2-[{(2R)-2- 117(d, J=64Hz, 3H).
methylmorpholin-4-yl]ethane-1- ‘ ’ ‘ ’ ’
sulfonamide LCMS RT = 1.558 min, m/z =
535.2
SN 1H NMR (400 MHz, CDCI3)§ | 0.299
1198 | 8.62 (s, 1 H), 8.44 — 8.35 (m, 2
- N N/\>\<N\N H), 7.67 (t, ] = 2.0 Hz, 1 H), 6.92
N AL (t, J=51.6Hz, 1 H),5.18 (s, 2
/\If O’S,F H),2.18 (q. J=7.2Hz 2 H), 1.13
o ¢ (t,J=7.6Hz, 3 H).
N-(5-chloropyridin-3-y1)-N-({5- )
[5-(difluoromethyl)-1,3,4- LCMS RT = 1.929 min, m/z =
oxadiazol-2-y1]-1,3-thiazol-2- 400.2
yl}methyl)propanamide
© 1H NMR (400 MHz, CDCI3) 8 | 0.355
l 8.64 (d, J=4.0 Hz, 1 H), 8.53 (s
_ A . 5 . 5 > 0. >
1-199 “f’\>\<,N~N 1H),837(s, 1 H),7.61(d,J=
/ﬁl/N\/kS o . 8.0Hz, 1 H), 7.42 - 7.36 (m, 1
5 H), 6.91 (t, J=51.6 Hz, 1 H),

. F 5.20 (s, 2 H), 2.15(q, J=7.2 Hz,
N-({5-[5-(difluoromethyl)-1,3,4- 2H), 1.12(t, J=7.2 Hz, 3 H).
oxadiazol-2-yl]-1,3-thiazol-2-
yl} methyl)-N-(pyridin-3- LCMS RT = 1.372 min, m/z =
yl)propanamide 366.2

N=N IH NMR (400 MHz, CDCI3) 5 [ 0.125
NN =
oo \/S},(O /Krp 8.56 (d, J=5.2 Hz, 1 H), 8.46 (s,
o F

p N

Nx |
1-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-

5.6Hz, 1H),6.91 (t,J=51.6 Hz,
1H),5.33 (s, 2H),2.80 (1, J=7.2
Hz, 2 H), 2.44 (t, J=7.2 Hz, 2
H), 2.36 — 2.24 (m, 2 H).

LCMS RT = 0.993 min, m/z =
378.2
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yl}methyl)-1H,2H,3H,4H,5H-
pyrido[4,3-b]azepin-2-one

|
x
N N.
0 I/\>~</ N
AL ,N /
‘/\N/\/S\\O \/ks O/S/F
o F

N-(5-chloropyridin-3-y1)-N-({5-
[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-2-[(2S)-2-
methylmorpholin-4-yl]ethane-1-
sulfonamide

(s, 1H),7.91 (s, 1 H), 6.91 (1, ] =
51.2Hz, 1 H), 5.30 (s, 2 H), 3.94
~3.85(m, 1 H), 3.74 - 3.62 (m,
2H),3.43(, J=6.8 Hz, 2 H),
288 (1,J=6.8Hz 2H),2.72 (1. J
=128 Hz 2H),228-2.17 (m, 1
H),1.92(t, J=9.6Hz 1H), 1.17
(d, J=6.0 Hz, 3H).

LCMS RT = 1.561 min, m/z =
535.2

P 1H NMR (400 MHz, CDCI3) 5 | 0.0207
1201 \Q 8.57 (s, 1 H), 8.46 (d, ] =2.4 Hz,
- Q N\/N”\/\>\</N‘IN 1 H), 8.39 (s, 1 H), 7.70 - 7.62
N ¢ s O/S/F (m, 1 H), 6.91 (, J=51.6 Hz, 1
C@ o T | H), 539525 (m. 2 H). 446 (s,

‘ 1 H), 4.00 (d, ] =8.0 Hz, 1 H),
N-({5-[5-(difluoromethyl)-1,3,4- 3 69)7 3.64 (m, 1 H), 3.52 (s )1
oxadiazol-2-yl]-1,3-thiazol-2- H) 3 34' (t J=’6 ] H’Z '2 H) ’3 19
yl} methyl)-N-(5-fluoropyridin-3- | 3’07 (m ’2 H) '2‘94 (’d, J Z 1(')‘0
yh)-2- [(115745)'2";1’““5' Hz, 1 H). 2.56 (d. J = 10.0 Hz, 1
azabicyclo[2.2.1] eptgn-S- H). 1.89 - 1.79 (m, 2 H).
yl]ethane-1-sulfonamide

LCMS RT = 0.459 min, m/z =

517.2

1H NMR (400 MHz, CDCI3)§ | 0.0127
1202 8.63 (s, 1 H), 8.54 (s, 1 H), 8.39
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F oA N 1H NMR (400 MHz, CDCI3) 5 [ 0.0254
| 858(s,1H),847(d, J=24Hz
_ N f ) ] >
o 5 N\/’\;L/\>*{/N‘N 1 H), 8.40 (s, 1 H), 7.68 (d,J =
AN s O/S/F 9.2 Hz, 1H), 6.92 (. J=51.2 Hz,
s / 1 H),5.32 (s, 2 H), 3.91 - 3.71
Y m, , 3. 12—3. m, s
Y 1H),372-3.64 2H
- . 341 (t,J=6.8Hz 2H),291(,J
N-({5-[5-(difluoromethyl)-13.4- | >3 Z(Hz 223 0 )J > 2(8
oxadiazol-2-yl]-1,3-thiazol-2- ' ’ 7 ; N
= Hz, 2 H), 2.29 - 2.22 (m, 1 H),
yl}methyl)-N-(5-fluoropyridin-3- 1.96— 1.94 (m. 1 H), 1.17 (d. J =
y1)-2-[(2S)-2-methylmorpholin-4- 6. 4 Hy 3 H) ’ > ’
yl]ethane-1-sulfonamide ’ ’ ’
LCMS RT = 1.660 min, m/z =
519.0
AN~ N 1H NMR (400 MHz, CDCI3) 6 0.0336
1204 ) 8.58 (s, 1 H), 8.47 (s, 1 H), 8.40
) o '\;’MN\N (s, 1 H), 7.70 — 7.66 (m, 1 H),
\ N\/\ ] _
/\/\S\’ S O/S/F 691 (t,J=51.6Hz 1 H), 5.32 (s,
(N ke 2H),3.89(d, J=9.6Hz, 1 H),
01) F o 1370-3.60(m,2H),337 (L) =
‘ 6.8 Hz, 2 H), 2.88 (1, J = 6.8 Hz, 2
N-({5-[5-(difluoromethyl)-1,3.4- H), 2.72 - 2.65 (m, 2 H), 2.26 —
oxadiazol-2-yl]-1,3-thiazol-2- 220 (m, 1 H), 1.91 (, J=10.4
yl}methyl)-N-(5-fluoropyridin-3- Hz, 1 H), 1.17(d, J=6.0Hz, 3
y1)-2-[(2R)-2-methylmorpholin-4- H).
yl]ethane-1-sulfonamide
LCMS RT = 1.664 min, m/z =
518.9
1HNMR (400 MHz, CDCI3) & 0.0159
1208 8.62(d, J=2.0 Hz, 1 H), 8.54 (d,

A
7! ,N/\/s\\

N-(5-chloropyridin-3-y1)-N-({5-
[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-2-[(1R,4R)-2-0xa-5-
azabicyclo[2.2.1]heptan-5-
yl]ethane-1-sulfonamide

|
N
N A N«
N
% /N\/[S}\%JS/
F

J=2.0Hz, 1 H), 8.40 (s, 1 H),
791 (1. J=2.0Hz 1 H), 691 (t,J
=51.6 Hz, 1 H), 5.40 - 5.21 (m, 2
H), 4.47 (s, 1 H), 4.02 (d, J=8.0
Hz, 1 H), 3.68 — 3.63 (m, 1 H),
3.56 (s, 1 H), 3.35 (1, J= 6.8 Hz,
2 H),3.25-3.05 (m, 2 H), 3.01 —
2.90 (m, 1 H), 2.59(d,J=10.0
Hz, 1 H), 1.93 — 1.80 (m, 2 H).

LCMS RT = 0.919 min, m/z =
533.2
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Cl~ N 1H NMR (400 MHz, CDCI3) 6 0.0162
1206 \Q 8.62 (d, J=2.0 Hz, 1 H), 8.54 (d,
o "}M"‘w J=2.0Hz 1 H), 8.39 (s, 1 H),
N/\/“S\;N s O/IS/F 7.91 (. J=2.0Hz 1 H), 6.91 (t,J
C@ o) I | =516 Hz, 1 H), 537 5.25 (m, 2
. H). 4.46 (s, 1 H), 4.01 (d, J = 8.4
N—(S-CthrOpyrldln-3-yl)-N-({5- Hz 1 H) 369 _ 362 (m 1 H)
[5'(dlﬂu0r0methyl)'1,3,4' 35’1 (S fH) 331 (t J :’68 I‘I’Z
OxadjaZOI—Z-yl]—l,3—‘[hiazol—2— 2 H). 37 18 — 7307 (m’ 2 H) 293’
yl}methyl)-Z-[(lS,4S)-2-oxa-5- (d, J‘: 10.0 HZ, 1 H)’, 2567(d, J=
yl]ethane-1-sulfonamide 79 sz 2H), ’
LCMS RT = 0.472 min, m/z =
533.2
E 1H NMR (400 MHz, CDCI13) & 0.0137
1207 NN 8.67(d, J=2.4Hz 1H),8.56(s,
/\Q 1H), 8.39(s, 1 H), 7.83 (s, 1 H),
o NI’\>\_</N\N 6.91 (t, J=51.6Hz, 1 H), 5.79 -
“S’N\/LS I 5.60 (m, 1 H), 5.30 (s, 2 H), 3.21
~%y O/S/F (q.J=7.2Hz 2H), 1.69 - 1.55
F (m, 3H), 1.46 (t, J=7.6 Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 1.500 min, m/z =
yl}methyl)-N-{5-[(1S)-1- 447.8
fluoroethyl]pyridin-3-y1} ethane-1-
sulfonamide
F 1HNMR (400 MHz, CDCI3) 6 0.027
1-208 A N 8.67(d,J=2.0Hz, 1 H), 8.56 (s,
S 1 H),8.39 (s, 1 H), 7.83 (s, 1 H),
o '\;/\>\</N\N 691 (t,J=52.0Hz 1 H),5.78 -
3y N ¢ G 5.62 (m, 1 H), 5.30 (s, 2 H), 3.21
~~ o /S/F (q,J=72Hz,2H),1.74-1.62
F (m, 3H), 1.46 (, J=7.6 Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 1.503 min, m/z =
yl}methyl)-N-{5-[(1R)-1- 447.8
fluoroethyl]pyridin-3-yl} ethane-1-
sulfonamide
1HNMR (400 MHz, CDCI3) & 0.284
1-209 8.54(d,J=2.4Hz 1H),8.39-

F a

Q

N N\ N<

] 7 N

/ﬁOI/N\/k/SHO/,S/F
F

N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-

8.35 (m, 2 H), 7.44 — 7.40 (m, 1
H), 6.92 (1, J=51.6 Hz, 1 H),
5.19(s,2 H), 2.19(q, J= 6.8 Hz,
2H), 1.13(, J=7.6 Hz, 3 H).

LCMS RT = 1.755 min, m/z =
384.2
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yl}methyl)-N-(5-fluoropyridin-3-
yl)propanamide

I-210

L~
K‘\S O/S/F
N~

1-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1,2,3,4-tetrahydro-1,6-
naphthyridin-2-one

1H NMR (400 MHz, CDCI3) 5
8.49 837 (m,3H),7.19(d,J =
5.6Hz 1H),6.89 (t,J=51.6 Hz,
1 H), 5.46 (s, 2 H), 3.10 — 3.01
(m, 2 H), 2.91 — 2.80 (m, 2 H).

LCMS RT = 0.971 min, m/z =
364.2

0.0487

I-211

J
[
N
N N.
o) I’\>\</ N
\S ,N l
PR \/LS O/S/F
: 0
= F
(2R)-N-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol-

2-yl} methyl)-N-(pyridin-3-
yl)butane-2-sulfonamide

1H NMR (400 MHz, CDCI3) 5
8.70 (s, 1 H), 8.57 — 8.55 (m, 1
H), 8.35 (s, 1 H), 7.87 — 7.82 (m,
1 H), 7.38 - 7.32 (m, 1 H), 6.91
(t,7=51.6Hz, 1 H), 5.38 - 5.20
(m, 2 H), 3.14 — 3.06 (m, 1 H),
2.13-2.05(m, 1 H), 1.72 - 1.65
(m, 1H),145(d,J=68Hz 3
H), 1.04 (t, J= 7.6 Hz, 3 H).

LCMS RT = 0.563 min, m/z =
430.1

0.0137

I-212

\\S,N

\

\
o

J

|

N

N <

o I/\>\</N N
S /

o F

F

(28)-N-({5-[5-(difluoromethyl)-

1,3,4-oxadiazol-2-yl]-1,3-thiazol-

2-yl}methyl)-N-(pyridin-3-

yl)butane-2-sulfonamide

1H NMR (400 MHz, CDCI3) 5
8.70 (s, 1 H), 8.58 — 8.55 (m, 1
H), 8.35 (s, 1 H), 7.89 — 7.86 (m,
1H),7.34 (q, = 4.8 Hz, 1 H),
6.91 (1, J=51.6 Hz, 1 H), 5.39 -
5.23 (m, 2 H), 3.14 — 3.06 (m, 1
H),2.14-2.04 (m, 1 H), 1.74 —
1.65 (m, 1 H), 1.45 (d, J= 6.8 Hz,
3H), 1.04 (t, J = 7.6 Hz, 3 H).

LCMS RT = 0.563 min, m/z =
430.1

0.0105
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Ny 1H NMR (400 MHz, CDCI3) 5 [ 0.0902
o \Q\l 8.96) @7 =(2,4 H; 1 H),(8.82 ()s,
N N 1 H),8.41 (s, 1 H), 8.19 (s, 1 H),
Q ,N\/l/\>\</ Iy 6.92 (t,J=51.6 Hz, 1 H), 5.33 (s,
/\/s\ s o F =
(\N Y ,KF 2H),3.74 (t, = 4.8 Hz, 4 H),
O F 338(t,J=6.8Hz 2H), 289 (t,J
N-(5-cyanopyridin-3-y)-N-({5-[5- | =7.2Hz,2H),2.50(t,J =438
(difluoromethyl)-1,3,4-oxadiazol- | Hz, 4 H).
2-yl]-1,3-thiazol-2-yl } methyl)-2-
(morpholin-4-yl)ethane-1- LCMS RT = 1.295 min, m/z =
sulfonamide 5122
N2 1H NMR (400 MHz, CDCI3) 5 | 0.0154
L ppm 8.59 (s, L H), 847 (d, J=2.4
1-214 ;%/,N,:MN\,N Hz, 1 H), 8.40 (s, 1 H), 7.71 —
(\N/\/s\\; s o F| 7.67 (m, 1 H),6.93 (1, J=51.6
i I |Hz 1 H), 533 (5, 2 H),3.78 -

. 3.72 (m, 4 H),3.40(t, )= 6.8 Hz,
N—({5-[5-(d1ﬂu0r0methyl)-l,3,4- 2 H)7 291 (t, J=68 HZ, 2 H)7
Oxadiazol-Z-yl]-l,3-thiazol-2- 253-251 (m. 4 H) /
yl}methyl)-N-(5-fluoropyridin-3- ‘
yl)-2-(m0rpholin-4-yl)ethane-1- LCMS RT = 0.908 min. m/z =
sulfonamide 5052 ’

@ 1HNMR (400 MHz, CDCI3) & 0.00675
872 (d,J=2.8Hz, 1 H), 8.58 -
1218 o N '\;’\>\</N~N 8.56 (m, 1 H), 8.35 (s, 1 H), 7.89
‘\s’N\/kS o / —~7.86 (m, 1 H),7.36(q, J=4.8
Y F lHz 1H), 691t J=51.6Hz 1
F H), 5.37 -5.26 (m, 2 H), 3.14 —
N-({5-[5-(difluoromethyl)-1,3,4- | 3.05 (m, 1 H), 2.12 - 2.06 (m, 1
oxadiazol-2-yl]-1,3-thiazol-2- H), 1.75-1.69 (m, 1 H), 1.45 (d,
y1}methyl)-N-(pyridin-3- J=68Hz 3H), 1.04(t,J=76
yl)butane-2-sulfonamide Hz, 3 H).
LCMS RT = 0.560 min, m/z =
430.1
F 1H NMR (400 MHz, CDCI13) & 0.0119
1216 ' 8.68 (s, 1 H), 8.58 (s, 1 H), 8.42

/\©
|
A
N N<
o) //\>\</ N
W\ /N /
O
F
N-({5-[5-(difluoromethyl)-1,3.4-
oxadiazol-2-yl]-1,3-thiazol-2-

(s, 1H),7.84 (s, 1 H), 692 (1, J =
51.6Hz, 1 H), 5.80 - 5.61 (m, 1
H), 5.29 (s, 2 H), 3.11 (s, 3 H),
1.75 - 1.55 (m, 3 H).
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yl}methyl)-N-{5-[(1S)-1-
fluoroethyl]pyridin-3-

LCMS RT = 0.550 min, m/z =

yl}methanesulfonamide 434.1
3 1H NMR (400 MHz, CDCI3)§ | 0.0236
1217 A N 8.70 (s, 1 H), 8.58 (s, 1 H), 8.42
< (s, 1 H), 7.86 (s, 1 H), 6.92 (t, J =
o N,’\>\_</N\N 51.6 Hz, 1 H), 5.81 — 5.60 (m, 1
\\S,N\/ks L H). 5.29 (s, 2 H), 3.11 (s, 3 H),
Y F 1.75 - 1.55 (m, 3 H).
F
N-({5-[5-(difluoromethyl)-1,3,4- LCMS RT = 0.551 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 4341
yl}methyl)-N-{5-[(1R)-1-
fluoroethyl]pyridin-3-
yl} methanesulfonamide
F 1HNMR (400 MHz, CDCI3) 5 | 0.0369
2N 8.68 (d, J=2.4Hz, 1 H), 8.57 (s,
| 1 H), 8.41 (s, 1 H), 7.84 (s, 1 H),
1218 Y N M- 6.91(t,J=512Hz, 1H),5.79 -
Q N\/ll>*(’ N 5.62 (m, 1 H), 5.28 (s, 2 H), 3.11
- S O’S/F (s.3 H), 1.75—1.55 (m, 3 H).
F
N-({5-[5-(difluoromethyl)-1,3,4- | LCMS RT = 0.545 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 434.1
yl}methyl)-N-[5-(1-
fluoroethyl)pyridin-3-
yl]methanesulfonamide
\@ 1HNMR (400 MHz, CDCI3) 5 | 0.0202
x 8.52(d, J=2.0 Hz, 1 H), 8.47 (s,
1-219 Q N\/’\;L’\>\</N‘IN 1 H), 8.45 (s, 1 H), 7.65 (s, 1 H),
_ LY S O’S/F 6.92 (,J=51.6 Hz, 1 H), 5.28 (s,
N7 o 2H),3.53(t, J=7.6 Hz, 2 H),

F
2-cyano-N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-
2-yl]-1,3-thiazol-2-yl} methyl)-N-
(5-methylpyridin-3-yl)ethane-1-
sulfonamide

2.98 (1, J=7.2Hz, 2 H), 2.39 (s,
3H).

LCMS RT = 0.507 min, m/z =
441.1
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P O 1H NMR (400 MHz, CDCI3) 5 | 0.0184
1220 ol 8.61 (s, 1 H), 8.46 (s, 1 H), 8.39
- o N\);:\>_<,N~’N (s, 1H),7.70 (s, 1 H), 6.91 (t, J =
(\N/\/‘s\\’ s % £ | 5S1.6Hz, 1 H), 6.59 (. J=72.0
i o Hz, 1 H), 5.31 (s, 2 H), 3.77 -
, P 1369(m,4H),338( J=68Hz
N—[5-(dlﬂuoromethoxy)pyndm—3- 2H),2.89 (t, J=7.2 Hz, 2 H),
yl] 'N'({5'[5'(d1ﬂu0r0methy1)' 254 -246 (m 4 H)
1,3,4-oxadiazol-2-yl]-1,3-thiazol- ’
2-yl} methyl)-2-(morpholin-4- LCMS RT = 1.504 min. m/z =
yl)ethane-1-sulfonamide 5539 ’
1H NMR (400 MHz, CDCI3) & 0.033
8.58(d, J=2.4Hz 1H),837 (s,
1221 7N 1H),7.75—-7.70 (m, 1 H), 7.22
XN N N (d,J=84Hz 1 H),691(tJ=
\ N
AN a 51.6Hz, 1 H), 5.7 (s, 2 H), 3.20
s S O’S/F (.J=7.6Hz,2H),283(q,J =
L 7.6Hz,2H), 1.46 (t, J=7.2 Hz,
N-({5-[5-(difluoromethyl)-1,3,4- | 3H), 1.30(t,J=7.6 Hz 3 H).
oxadiazol-2-yl]-1,3-thiazol-2- }
ylymethyl)-N-(6-ethylpyridin-3- | LCMS RT = 1.134 min, m/z =
yl)ethane-1-sulfonamide 430.2
F 1HNMR (400 MHz, CDCI3) & 0.0376
A N 8.64(d, J=2.0 Hz, 1 H), 8.60 (s,
< 1 H), 8.42 (s, 1 H), 7.86 (t, ] =2.0
1222 N\ NN Hz, 1 H), 6.92 (1, J=51.6 Hz, 1
o\ N\/& { ]
PN s % . H). 5.28 (s, 2 H), 3.11 (s, 3 H),
0 1.75 (s, 3 H), 1.69 (s, 3 H).
F
N-({5-[5-(difluoromethyl)-1,3,4- LCMS RT = 1.499 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 4479
yl}methyl)-N-[5-(2-fluoropropan-
2-yl)pyridin-3-
yl]methanesulfonamide
N7 F 1HNMR (400 MHz, CDCI3) & 0.00563
Q 8.58 (s, 1 H), 8.47 (d, J=2.8 Hz,
o F}MN\N 1 H), 8.40 (s, 1 H), 7.68 — 7.62
1-223 )\/\\ ,N\)\S OJ&( (m, 1 H), 6.91 (, J=51.6 Hz, 1
F

S
ke

F
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
y1} methyl)-N-(5-fluoropyridin-3-
y1)-2-methylpropane-1-
sulfonamide

H),5.29(s,2H),3.05(d, =20
Hz, 2 H), 2.40 — 2.30 (m, 1 H),
1.12(d, J=6.8 Hz, 6 H).

LCMS RT = 1.790 min, m/z =
4479
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RF 1H NMR (400 MHz, CDCI3) § | 0.0204
1224 )K/O\Qq 8.42 (s, 1 H), 8.39 — 8.33 (m. 2
U H), 7.48 — 7.41 (m, 1 H), 6.92 (t, J
o '\}’MN\N =51.6 Hz, 1 H), 5.28 (s, 2 H),
W\ N\/‘\ / =
5 S O,S/F 418 (t,J=11.2Hz 2H), 3.11 (s,
o 3H), 1.79 (t, J = 18.8 Hz, 3 H).
F
N-({5-[5-(difluoromethyl)-1,3,4- LCMS RT = 1.492 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 482.2
yl}methyl)-N-[5-(2,2-
difluoropropoxy)pyridin-3-
yl]methanesulfonamide
5{/ 1H NMR (400 MHz, CDCI3) 8 | 0.00601
OGA N 8.42-8.36 (m, 2 H), 8.33 (s, 1
\Q H), 7.45 (s, 1 H), 6.91 (t, J=51.6
1-225 o "}’H’W Hz, 1 H), 5.30 (s, 2 H), 4.17 (t, J
\/\:\:,:N s % J £ |=11.2Hz 2H),321(q,J =76
o) Hz, 2 H), 1.79 (t, J=18.8 Hz, 3
F H). 1.46 (t, J= 7.6 Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 1.559 min, m/z =
ylymethyl)-N-[5-(2.2- 496.2
difluoropropoxy)pyridin-3-
yl]ethane-1-sulfonamide
F 1H NMR (400 MHz, CDCI3) 5 | 0.0319
1226 AN 8.66 (d, J =2.4 Hz, 1 H), 8.59 (d,
) J=12Hz 1 H), 8.40 (s, 1 H),
o N\/IEMN\IN 7.91-7.86 (m, 1 H), 6.91 (t,J =
¥ s % . 51.6 Hz, 1 H), 5.30 (s, 2 H), 3.21
e} (q, J=6.8 Hz, 2 H), 1.75 (s, 3 H),

F
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-[5-(2-fluoropropan-
2-yl)pyridin-3-yl]ethane-1-
sulfonamide

1.69 (s, 3H), 1.47 (t, J=6.4 Hz,
3 H).

LCMS RT = 1.510 min, m/z =
462.2
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F 1H NMR (400 MHz, CDCI3)3 | 0.0123
AN 8.67 (d, J=2.4 Hz, 1 H), 8.56 (s,
Y 1 H), 8.39 (s, 1 H), 7.83 (s, 1 H),
1-227 o l\;/\>\</N\N 6.91 (t, J=51.6 Hz, 1 H), 5.79 —

\\S,N\/ks I 5.62 (m, 1 H), 5.30 (s, 2 H), 3.21

RS O/S/F (0. J=72Hz 2H), 1.74 - 1.56
F (m, 3H), 1.47 (t, J = 7.2 Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 1.518 min, m/z =
y1}methy1)-N-[5-(1- 4479
fluoroethyl)pyridin-3-yl]ethane-1-
sulfonamide
1H NMR (400 MHz, CD30D) & | 0.0435
8.54 (d, J=2.4Hz, 1 H), 8.39 (s,
Z |N 1 H), 7.93 - 7.88 (m, 1 H), 7.35
1-228 N N N (d,J=84Hz 1H), 717 (,J=
Q ,N\/Il:\>\(/ ,N 51.6 Hz, 1 H), 5.31 (s, 2 H), 3.12
S S O/S/F (s, 3H),2.78 (q, J =7.6 Hz, 2 H),

o g 1.24 (t,J=7.6 Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4- .
oxadiazol-z-yl]-l,3-thiayzol-z- LCMS RT = 0.981 min, m/z =
ylimethyl)-N-(6-ethylpyridin-3- | 4162
yl)methanesulfonamide

Y 1H NMR (400 MHz, CD30D) & | 0.0248
/\Q 8.51 (s, 1 H), 8.42 (s, 1 H), 8.40
o N"\>~<,N\N (s, 1H),7.89(s, 1 H), 7.18 (1, ] =
1-229 R zN\/k J 51.6 Hz, 1 H), 5.35 (s, 2 H), 3.14
ST T 33521,
0 (s.3H),2.69(q, J=7.2Hz, 2 H),
F 1.25(t, J=7.6 Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 1.099 min, m/z =
yl}methyl)-N-(5-ethylpyridin-3- 416.2
yl)methanesulfonamide
1H NMR (400 MHz, CD30D) & | 0.033
1230 8.50 (d, J=2.4 Hz, 1 H), 8.38 (s,

\O/\/S ’S/

F
N-({5-[5-(difluoromethyl)-1,3.4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-(5-ethylpyridin-3-
yl)-2-methoxyethane-1-
sulfonamide

/\Q\l
|
A
N N<
R ’/\>\</ N
w N /
Y \/ks 0 F

1 H), 8.35 (s, 1 H), 7.88 (s, 1 H),
718 (1L J=51.6 Hz, 1 H), 5.31 (s,
2H),3.82 (1, J=5.6 Hz, 2 H),
348 (1, J=52Hz 2 H), 343 (s,
3H),2.69(q,J=5.2Hz 2 H),
1.24 (t, J=7.6 Hz, 3 H).

LCMS RT = 1.752 min, m/z =
460.2
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|
Y
N N<
O\\ N I/\>\</ [N
A s O’*F
o
£ F
N-(5-cyanopyridin-3-y1)-N-({5-[5-
(trifluoromethyl)-1,3,4-oxadiazol-
2-yl]-1,3-thiazol-2-
yl}methyl)propane-1-sulfonamide

1H), 844 (s, 1H),8.16(d,J=
24Hz, 1 H),5.29(s,2H),3.18 -
3.11 (m, 2 H), 2.00 — 1.80 (m, 2
H). 1.09 (t, J= 7.2 Hz, 3 H).

LCMS RT = 1.811 min, m/z =
459.2

N 1H NMR (400 MHz, CDCI3) 6 0.0924
1231 NN | . 8.39(s, 1 H), 6.90 (t, J=51.6 Hz,
ONN\ 0S5 N 1 H), 6.12 (s, 1 H), 5.38 (s, 2 H),
o> 0 477 (s, 2 H), 4.12 — 4.06 (m, 4
) \X\ H),3.27(q, J=7.2Hz 2 H), 1.42
- F | (tJ=76Hz3H)
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 0.552 min, m/z =
yl}methyl)-N-{4H,6H,7H- 4471
pyrazolo|3,2-c][1,4]oxazin-2-
yl}ethane-1-sulfonamide
F\(O A N 1H NMR (400 MHz, CDCI3) 6 0.0342
| 8.63(d, J=2.0Hz 1H),8.51(d,
1-232 F o\@ NI/\>\</N\N J=24Hz 1 H), 8.46 (s, 1 H),
\\S,N\/LS I 7.70 (s, 1 H), 6.61 (t, J=71.6 Hz,
-3y O’*F 1 H), 5.30 (s, 2 H), 3.13 (s, 3 H).
EF
N-[5-(difluoromethoxy)pyridin-3- | LCMS RT = 1.766 min, m/z =
y1]-N-({5-[ 5-(trifluoromethy1)- 471.8
1,3,4-oxadiazol-2-yl]-1,3-thiazol-
2-yl} methyl)methanesulfonamide
F\rO A N 1HNMR (400 MHz, CDCI3) 6 0.0606
| 8.59(d, J=2.0Hz 1 H), 8.47 (d,
1-233 TN N Ny J=24Hz 1H). 842 (s. 1 H).
Q N\/“:SH I 7.67(t,J=24Hz 1 H).659(tJ
/\/S‘b O#(F =72.0Hz, 1 H), 5.29 (s, 2 H),
£ F [3.19-3.11(m, 2H), 1.97 - 1.88
N-[5-(difluoromethoxy)pyridin-3- | (m, 2H), 1.08 (t, J=7.6 Hz, 3 H).
y1]-N-({5-[5-(trifluoromethyl)-
1,3.4-oxadiazol-2-yl]-1,3-thiazol- | LCMS RT = 2.013 min, m/z =
2-yl}¥methyl)propane-1- 499.9
sulfonamide
N\\ 1HNMR (400 MHz, CDCI3) 6 0.184
1234 ZoN 8.95(d, J=2.4 Hz, 1 H), 8.82 (s,
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N=\ 1HNMR (400 MHz, CD30D) & 0.323
1235 S/NHN . 8.43 (s, 1 H), 7.99 (s, 1 H), 7.39 —
o \/ll\>“< N 7.03 (m, 2 H), 5.30 (s, 2 H), 3.39
s S O/S/F ~3.28 (m, 2 H), 1.40 (1, J=7.2
o) ) Hz, 3 H).
N—({5—[5—(diﬂuoromethyl)-1,3,4— LCMS RT = 1.848 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 390 8
yl}methyl)-N-(1H-imidazol-5-
yl)ethane-1-sulfonamide
=z | 1HNMR (400 MHz, CDCI3) & 0.0592
SN 8.39(s, 1 H), 7.61 (t, J=8.0 Hz,
o “; AN ANY 1 H),745(d,J=8.4Hz 1 H),
1-236 N g H 7.01 (s, 1 H), 6.89 (1, J=51.6 Hz,
N F 1H),5.60 (s, 2H),3.27 (q, J =
F 7.6 Hz, 2H), 2.52 (s, 3 H), 1.37
N-({5-[5-(difluoromethyl)-1,3,4- (t,J=7.4Hz, 3 H).
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-(6-methylpyridin-2- | LCMS RT = 1.704 min, m/z =
yl)ethane-1-sulfonamide 416.2
F 1H NMR (400 MHz, CDCI3) 3 | 0.0992
1237 \Q 8.41 (s, 1 H), 7.44 - 7.36 (m, 1
o l\;’\>\</N\N H),7.30 - 7.27 (m, 1 H), 7.24 —
‘\s’N\/kS . 7.20 (m, 1 H), 7.12 - 7.05 (m, 1
Xy FF H), 5.27 (s, 2 H), 3.07 (s, 3 H).
F
N-(3-fluorophenyl)-N-({5-[5- LCMS RT = 1912 min, m/z =
(trifluoromethyl)-1,3,4-oxadiazol- | 422.8
2-yl]-1,3-thiazol-2-
yl} methyl)methanesulfonamide
ek 1H NMR (400 MHz, CDCI3)5 | 0.256
1238 NN 8.95(d, J=2.0Hz 1 H), 8.87 (s,

|
A
Q ’\r\>\</N‘N
N ,N |
A S O’*F
0 I
N-({5-[5-(trifluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-N-[5-
(trifluoromethyl)pyridin-3-
yl]methanesulfonamide

1H), 8.46 (s, 1 H), 8.12 (1, J=2.0
Hz, 1 H), 531 (s,2H),3.12 (s, 3
H).

LCMS RT = 1.905 min, m/z =
473.8
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1H NMR (400 MHz, CDCI3) 6 0.085
1239 A N 8.46 (s, 1 H), 8.42 (s, 1 H), 8.37
) (s, 1 H), 7.45 (t, J= 2.4 Hz, 1 H),
o \)“}:\>\<,N*N 5.26 (s, 2 H), 3.09 (s, 3 H), 2.00 —
N s OJS(F 1.90 (m, 1 H), 1.11 — 1.08 (m, 2
0 - H), 0.78 — 0.75 (m, 2 H).
F
N-(5-cyclopropylpyridin-3-y)-N- | [ cMS RT = 1.621 min, m/z =
({5-[5-(trifluoromethyl)-1,3.4- 4459
oxadiazol-2-yl]-1,3-thiazol-2-
yl} methyl)methanesulfonamide
Cl ~ N 1H NMR (400 MHz, CDCI3) 6 0.062
| 8.62 (s, 1 H), 8.57 (s, 1 H), 7.89
1-240 . N \/N[\>\</I\LN (s, 1H),5.28 (s, 2H),3.11 (s, 3
N _N H).
Ve S\\O S o l F )
FF LCMS RT = 2.259 min, m/z =
N-(5-chloropyridin-3-y1)-N-({5- 440.1
[S-(trifluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl} methyl)methanesulfonamide
N 1H NMR (400 MHz, CDCI3)5 | 0.994
0=8=0 N\ M- 8.50 (s, 1 H), 8.48 (s, 1 H), 7.80
] \/[>~</ N (s, 1H),7.65 (s, 1 H), 6.92 (t, J =
1241 N” | S O/S/F 51.6 Hz, 1 H), 5.80 (s, 2 H), 3.60
N L (t, J=6.0Hz 2 H), 3.33 (5, 3 H),
3.08(q,J=7.2Hz 2 H),2.85 (1,
J=60Hz 2H), 140 (t, =76
_0 Hz, 3 H).
N-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 0.718 min, m/z =
yl}methyl)-N-[5-(2- 460.2
methoxyethyl)pyridin-3-yl]ethane-
1-sulfonamide
F 1HNMR (400 MHz, CDCI3) & 0.053
8.41 (s, 1 H), 7.43-7.37 (m, 1
N\ M- H).7.27 - 7.26 (m, 1 H), 7.25 -
1-242 Q '/>\</ N 7.22 (m, 1 H), 7.10 - 7.05 (m, 1
S O/S<F

N ,N
&Y
0 I
N-(3-fluorophenyl)-N-({5-[5-
(trifluoromethyl)-1,3,4-oxadiazol-
2-yl]-1,3-thiazol-2-
yl}methyl)propane-1-sulfonamide

2 H), 1.97 - 1.89 (m, 2 H), 1.09
(t,J=72Hz 3 H).

LCMS RT = 2.207 min, m/z =
450.8
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Ny 1HNMR (400 MHz, CDCI3)5 | 0.129
1243 = IN 8.96(d,J=2.4Hz, 1 H), 8.82(d,
N N N J=2.0Hz, 1 H), 8.44 (s, 1 H),
QN //\>\</ ‘IN 8.17 (t,J=2.0Hz, 1 H), 5.30 (s,
¥ s L F 2H),3.21(q.J=7.2Hz, 2 H),

0 IF 1.45 (t, J=17.2 Hz, 3 H).
N-(5-cyanopyridin-3-yD-N-({5-[5- | ; o\ g RT = 1.718 min, m/z =
(trifluoromethyl)-1,3,4-oxadiazol- 444.8
2-yl]-1,3-thiazol-2- '
yl}methyl)ethane-1-sulfonamide

C 1H NMR (400 MHz, CDCI3) 5 | 0.0872
| 8.61 (d, J=2.4Hz, 1 H), 8.55 (d,
\Q N’\>\<N\N J=2.4Hz 1H), 842 (s, 1 H),
1-244 O\\S,N\)’\S (| 7.88 (t, J=2.0Hz 1 H), 5.28 (s,
¥ O F |2H),3.19-3.11 (m, 2 H), 1.97 -
FF |1.82(m 2H), 1.09(t J=76Hz
N-(5-chloropyridin-3-yl)-N-({5- | 3H).
[S-(trifluoromethyl)-1,3.4-
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 2.027 min, m/z =
yl} methyl)propane-1-sulfonamide | 467.8
N-N 1H NMR (400 MHz, CDCI3) § 1.42
1245 NN—L )\rF 8.96 (s, 1 H), 8.52(d, J = 5.2 Hz,
- e} _
2\3 1H),838(s, 1 H),7.52(d,J =
\ P F 52Hz 1H), 691 (t, J=51.6 Hz
NP 1 H), 5.47 - 5.27 (m, 2 H), 3.09 —
Qﬁj""' 3.04 (m, 1 H),2.83-2.78 (m, 1
(3R)-1-({5-[5~(difluoromethyl)- 21)2’125111 B ﬁ;”z(rlr; ! 151)1,12.@2116 B
1,3,4-oxadiazol-2-yl]-1,3-thiazol- H 0 iy ' i
), 1.16 (d, J= 6.4 Hz, 3 H)
2-yl} methyl)-3-methyl-
1H,2H.3H,4H,5H-pyrido|3.4- LCMS RT = 1.250 min, m/z =
blazepin-2-one 3923,
1HNMR (400 MHz, CDCI3)5 | 0.039
246 8.91 (s, 1 H), 8.50 (d, J=5.2 Hz,

N-N
N &
e
2\0 F

N
-
(3S)-1-({5-[5-(difluoromethyl)-
1,3,4-oxadiazol-2-yl]-1,3-thiazol-
2-yl} methyl)-3-methyl-
1H,2H,3H,4H,5H-pyrido|3,4-
blazepin-2-one

1H),8.37 (s, L H), 7.47 (d, J =
52Hz 1H), 691 (t,J=51.6Hz,
1 H), 5.46 — 5.28 (m, 2 H), 3.11 —
2.85(m, 1 H), 2.84 - 2.71 (m, 1
H), 2.548 - 2.45 (m, 1 H), 2.29 —
2.14 (m, 1 H), 2.18 — 2.07 (m, 1
H), 1.16 (d, J = 6.4 Hz, 3 H)

LCMS RT =1.251 min, m/z =
392.3.
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N~ 1H NMR (400 MHz, CDCI3)5 | 0.158
N N '
1247 \/\>——<’ I 8.47 (s, 1 H), 8.44 — 840 (m, 2
i} . =52Hz )
s 0 H). 7.07 (d, J = 5.2 Hz, 1 H), 6.90
No_O F (t,J=51.6Hz 1 H), 5.43 (s, 2
2\ H), 2.17 - 2.10 (m, 2 H), 1.93 —
N 1.86 (m, 2 H)
1'-({5-[5-(difluoromethyl)-1,3,4 .
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT = 0.970 min, m/z =
yl}methyl)-1'2"- 376.2.
dihydrospiro[cyclopropane 1,3'-
pyrrolo[2,3-c]pyridin]-2'-one
’/>‘< 1H NMR (400 MHz, CDCI3)5 | 0.034
1248 K‘\ 8.54 (s, 1 H), 8.41 (s, 1 H), 8.35

{ (d,J=48Hz 1H),7.19(d,J =

N7 F 48Hz, 1H),6.89 (. J=51.6 Hz,
S | 1 H), 5.62 — 5.46 (m, 2 H), 3.23 —

: 3.16 (m, 1 H),2.92 - 2.84 (m, 1
(4S)-1-({5-[5-(difluoromethy1)- ?} 5‘86?{‘ 23512 (m, 1H), 1.38 (d,
1.3.4-oxadiazol-2-yl]-1 3-thiazol- | J =~ 6-8 Hz 3 H)
2-yl} methyl)-4-methyl-1,2,3.4- _ . _
tetrahydro-1,7-naphthyridin-2-one g%\gs RT =1.098 min, m/z =

"/\>—~</N\N 1H NMR (400 MHz, CDCI3)5 | 0.089
1 8.53 (s, 1 H), 8.40 (s, 1 H), 8.34
o S B B > >
1-249 NKKO O/S/F (d,J=48Hz 1H),7.18(d,J =
N7 F 4.8 Hz, 1H),6.90 (t, T=51.6 Hz,
S | 1 H), 5.60 — 5.46 (m, 2 H), 3.23 —
3.15 (m, 1 H), 2.90 - 2.81 (m, 1
(4R)-1-({5-[5-(difluoromethyl)- ?} 2o (m, 1 H), 1.38 (d,
1.3.4-oxadiazol-2-yl]-1 3-thiazol- | I = 6-8 Hz 3 H)
2-yl} methyl)-4-methyl-1,2,3.4- _ . _
tetrahydro-1,7-naphthyridin-2-one ;‘%Nés RT = 1.028 min, m/z =
Nl/\>~—(/NW 1H NMR (400 MHz, CDCI3) & | 0.041
1250 H\S O/IS/ 8.54 (s, 1 H), 8.41 (s, 1 H), 8.31
- F

X o,
(3R)-1-({5-[ 5-(difluoromethyl)-
1,3.4-oxadiazol-2-yl]-1,3-thiazol-
2-yl} methyl)-3-methyl-1,2,3.4-
tetrahydro-1,7-naphthyridin-2-one

(d,J=3.6Hz 1H),7.18(d.J =
44Hz, 1H),6.89 (. J=51.6Hz,
1 H), 5.62 - 5.36 (m, 2 H), 3.09 —
3.02 (m, 1 H), 2.89 — 2.79 (m, 2
H), 1.35(d, J = 6.8 Hz, 3 H).

LCMS RT = 0.684 min, m/z =
378.2.
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N/\>_‘</N\N 1H NMR (400 MHz, CDCI3) 6 0.034

1251 K&S J 8.52 (s, 1 H), 8.41 (s, 1 H), 8.30
Lo 0 F (d,J=44Hz 1H).7.17(d, ] =

N7 £ 48 Hz, 1 H),6.89 (t, J=51.6 Hz,

~ | 1 H), 5.62 - 5.36 (m, 2 H), 3.09 —

. 3.02 1H),2.89-2.79 2
(38)-1-({5-{5-(difluoromethyl)- | 1 1(22; u J); 527 }gn
1,3,4-oxadiazol-2-yl]-1,3-thiazol- > > ’ ’ ’
2-yl} methyl)-3-methyl-1,2,3,4- _ . B
tetrahydro-1,7-naphthyridin-2-one g‘fghgs RT =0.521 min, m/z =

N—N 1H NMR (400 MHz, CDCI3) & | 0.073
1252 N\/M j\/F 8.77 (s, 1 H), 8.46 (d, J = 4.8 Hz,
e\s o 1H),8.37(s, 1 H), 730 (d, J =
L P F 44Hz 1H),6.90(t.J=51.6Hz,
NZ 1 H), 5.37 (5, 2 H), 2.99 — 2.90
S (m, 1 H), 2.70 - 2.66 (m. 1 H),

. 255-249(m, 1 H),223-2.14
1-({5-[5-(difluoromethyl)-1,3,4- (m, 1 H), 2 58 ) 0)4 (m. 1 H)
oxadiazol-2-yl]-1,3-thiazol-2- 1 1’6 « j=6 4 HZ 3 H)’ ’
yl} methyl)-3-methyl- ' ’ ' ’ ’
1H,2H,3H,4H,SH-pyrido[3 4- LCMS RT = 1,229 min, miz =
blazepin-2-one 3923

N-N 1HNMR (400 MHz, CDCI3) 6 0.035
NN |
e \/?/(o )\rp 8.84 (s, 1 H). 8.47 (s, 1 H). 8.40
(s, 1H),7.42 (s, 1 H), 6.91 (t, J =
\_ P F 51.6 Hz, 1 H), 5.37 (s, 2 H), 2.91
NZ (tJ=6.0Hz 2H),2.18 (t, ] =
~ | 6.4 Hz, 2 H), 1.04 (s, 6 H)
1-({5—[5-(d1ﬂuoromethyl)—1,3,4- LCMS RT = 1.946 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 405.9
yl}methyl)-3,3-dimethyl- o
1H,2H,3H,4H,5H-pyrido[3,4-
blazepin-2-one
1H NMR (400 MHz, CDCI3) & 0.149
1254 8.45—8.43 (m, 2 H), 8.29 (s, 1

N~
1~
A8 o
N O F

1-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-3,3-dimethyl-
1H,2H,3H-pyrrolo[2,3-c]pyridin-
2-one

H),7.24 (d, J=4.8 Hz, 1 H), 6.89
(t,J=51.6Hz 1H),533 (s, 2
H), 1.49 (s, 6 H)

LCMS RT = 0.408 min, m/z =
378.1.
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I\f’\>_~</N\N 1H NMR (400 MHz, CDCI3) 8 | 0.036
1255 KLS . 8.59 (s, 1 H), 8.42 (s, 1 H), 8.34
N o /S/F (d,J=48Hz, 1H),7.26(d,J=
N7 F 48 Hz, 1H), 6.90 (t, J=51.6 Hz,
K:II 1 H), 5.63 — 5.37 (m, 2 H), 3.13 —
1-({5-[5-(difluoromethyl)-1,3,4- | 3:06 (m, 1 H), 2.92 -2.80 (m, 2
oxadiazol-2-yl]-1,3-thiazol-2- H), 1.36 (d, J = 6.4 Hz, 3 H)
yl}methyl)-3-methyl-1,2.3.4- )
tetrahydro-1,7-naphthyridin-2-one ;J%\’;S RT =0.583 min, m/z =
l\f’\>\_</N\N 1H NMR (400 MHz, CDCI3) 5 | 0.057
1256 (ks . 8.58 (s, 1 H), 8.45 — 8.34 (m, 2
Vo F H), 7.25 (d, J=4.8 Hz, 1 H), 6.89
N7 F (t,J=51.6Hz, 1 H), 5.62 - 5.47
\ | (m, 2H), 3.27 - 3.20 (m, 1 H),
2.94-2.82(m, 1 H), 2.67-2.56
1-({5-[5-(difluoromethyl)-1,3,4- | (m, 1 H), 1.40(d,J=6.8 Hz, 3 H)
oxadiazol-2-yl1]-1,3-thiazol-2- .
yl} methyl)-4-methyl-1,2.3.4- LCMS RT =0.580 min, m/z =
tetrahydro-1,7-naphthyridin-2-one 378.2.
FYO | N 1H NMR (400 MHz, CD30D) & | 0.231
8.48 (d, J=2.4 Hz, 1 H), 8.40 (d,
1257 F 7N Ny J=24Hz 1H),7.90 (s, 1 H),
Q ,N\/[SH I 777 (,J=2.4Hz 1 H), 723 (t,J
o*> O#F =51.6Hz, 1 H), 697 (1, =728
) E Hz, 1 H), 5.35(s.2H),3.31 (q.J
N-[5-(difluoromethoxy)pyridin-3- | =7-6 Hz, 2H), 1.41 (, J=7.6
y1]-N-({2-[5-(difluoromethyl)- Hz, 3 H)
1,3.4-oxadiazol-2-yl]-1,3-thiazol-
5-yl} methyl)ethane- 1-sulfonamide 56C8N£S RT =1.251 min, m/z =
H_ om 1H NMR (400 MHz, CD30D) & | 0.069
1258 8.40 (s, 1 H), 7.65 (s, 1 H), 7.50

3-({5-[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-2-
yl}methyl)-1H-pyrrolo[2,3-
c|pyridin-2-ol

(d,J=68Hz 1 H).7.17(t.J =
51.6Hz 1 H), 6.94 (d, J = 6.8 Hz,
1 H), 4.27 (s, 2 H)

LCMS RT =0.778 min, m/z =
350.2.
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N Cl

I

7 N ON<
Q N\/[ H lN
_S” S
X O/S/F

F

N-(5-chloropyridin-3-y1)-N-({2-
[5-(difluoromethyl)-1,3,4-
oxadiazol-2-yl]-1,3-thiazol-5-
yl} methyl)methanesulfonamide

2.4Hz, 1H),7.93 (s, 1 H), 7.23
(t,J=51.6Hz 1H),532 (s, 2
H), 3.16 (s, 3 H)

LCMS RT = 1.643 min, m/z =
422.1.

N7 Cl 1HNMR (400 MHz, CD30D) & 0.121
1250 Q/ 8.55-8.51 (m, 2 H), 8.05 (1, J =
N N 2.4 Hz 1H),7.92 (s, 1 H),7.25
Q N\/EH N (t, 7=51.6Hz, 1 H), 5.36 (s, 2
o° S O/S/F H),3.34(q, J=7.2Hz 2 H), 1.42
) F (t, J=7.6Hz, 3 H)
N-(5-chloropyridin-3-y1)-N-({2- .
[5-(difluoromethyl)-1,3,4- LCMS RT = 1.273 min, m/z =
oxadiazol-2-y1]-1,3-thiazol-5- 436.2.
yl}methyl)ethane-1-sulfonamide
Nl A 1HNMR (400 MHz, CDCI3) & 0.333
8.58(d,J=2.4Hz 1H),852—
1-260 o /V[N\>\</N~N 8.48 (m, 1 H), 7.98 (s, 1 H), 7.87
N s % ! ~7.66 (m, 1 H), 7.56 (t, J =51.2
O’) F Hz, 1 H), 7.45 — 7.42 (m, 1 H),
F 534 (s,2H),3.37(q,J=7.2Hz,
N-({2-[5-(difluoromethyl)-1,3,4- 2H),1.30(t,J=7.2Hz 3 H)
oxadiazol-2-yl]-1,3-thiazol-5-
yl}methyl)-N-(pyridin-3- LCMS RT =0.821 min, m/z =
yl)ethane-1-sulfonamide 402.2.
Ci 1H NMR (400 MHz, CDCI3) 5 | 0.089
261 8.00 (s, 1 H), 7.56 (1, J = 51.2 Hz,
l N Ney 1 H), 7.41 - 7.36 (m, 4 H), 5.32
O\\S'N\/[SHO’IS, (s, 2 H), 3.36 (q, J = 7.2 Hz, 2 H),
o’/> F 1.29 (1, ] = 8.0 Hz, 3 H)
F
N-(3-chlorophenyl)-N-({2-[5- LCMS RT = 1.554 min, m/z =
(difluoromethyl)-1,3,4-oxadiazol- | 435.1.
2-yl]-1,3-thiazol-5-
yl}methyl)ethane-1-sulfonamide
1HNMR (400 MHz, CD30D) & 0.110
1262 8.61 —8.47 (m, 2 H), 8.05 (t,J =
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NP 1H NMR (400 MHz, CD30D) & | 0.108
1263 P 8.48 (s, 1 H), 8.46 (d, J=2.4 Hz,
I N Ny 1 H), 7.93 (s, 1 H), 7.88 — 7.82
Q /N\/[SH ; (m, 1 H),7.23 (4, J=51.6Hz 1
/S‘b O’S/F H), 5.33 (s, 2 H), 3.16 (s, 3 H)
F
N-({2-[5-(difluoromethyl)-1,3,4- | LCMS RT =1.478 min, m/z =
oxadiazol-2-yl1]-1,3-thiazol-5- 406.1.
yl}methyl)-N-(5-fluoropyridin-3-
yl)methanesulfonamide
N 1H NMR (400 MHz, CD30D) & | 0.087
L264 P 8.48 (s, 1 H), 8.45(d, J=2.8 Hz,
I N Ny 1 H), 7.91 (s, 1 H), 7.86 — 7.80
Q ,N\/ESH ! (m, 1H),7.24 (. J=51.6 Hz, 1
0% O/S/F H).5.35(s, 2 H),3.31(q, J=72
) E Hz, 2 H), 1.41 (t, J=7.6 Hz, 3
N-({2-[5-(difluoromethyl)-1,3,4- | H).
oxadiazol-2-yl]-1,3-thiazol-5-
yl} methyl)-N-(5-fluoropyridin-3- | LCMS RT =1.618 min, m/z =
yl)ethane-1-sulfonamide 420.2.
F>(O SN 1H NMR (400 MHz, CDCI3) 5 | 0.048
1265 FrL | P 8.72(d, J=2.0 Hz, 1 H), 8.56 (s,
N\ Ney 1 H), 8.44 (s, 1 H), 7.80 (s, 1 H),
QN ¢ 6.92 (1, = 51.6 Hz, 1 H), 5.30 (s,
-2 S 0 F |2H).3.11(s.3H
Y . 3. S, )
F
N-({5-[5-(difluoromethyl)-1,3,4- | LCMS RT = 1.950 min, m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 472.1.
yl}methyl)-N-[5-
(trifluoromethoxy)pyridin-3-
yl]methanesulfonamide
AN 1H NMR (400 MHz, CD30D) § | 0.042
\ 8.70 (d, ) =2.8 Hz, 1 H), 8.52 (d,
1-266 o NN NN J=3.6Hz, 1 H), 8.44 (s, 1 H),
_ “s\;N s” oA__g| 807801 (m, 1H), 7.54-7.49
NZ o) (m, 1H), 7.21 (t, J=51.6 Hz, 1

F
2-cyano-N-({5-[5-
(difluoromethyl)-1,3,4-oxadiazol-
2-yl]-1,3-thiazol-2-yl} methyl)-N-
(pyridin-3-yl)ethane-1-
sulfonamide

H),5.41(s,2H),372 (4L T=72
Hz, 2H),3.05( J=72Hz 2
H).

LCMS RT =1.287 min, m/z =
426.8.
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Fs Oy, IH NMR (400 MHz, CDCI3) 5 | 0.044
1267 FT | 8.71 (s, 1 H), 8.54 (s, 1 H), 8.41
§ 7 N’\>\<N\N (s, 1 H),7.79 (s, 1 H), 6.92 (t, J =
Q ’N\/”\S < 51.6Hz 1 H), 5.30 (s, 2 H), 3.22
\/S‘b O/S/F (q.J=7.6Hz, 2H), 1.45 (t, ] =
r 7.6 Hz, 3 H)
N-({5-[5-(difluoromethyl)-1,3,4- )
oxadiazol-2-yl]-1,3-thiazol-2- LCMS RT =0.328 min, m/z =
yl}methyl)-N-[5- 486.1
(trifluoromethoxy)pyridin-3-
yl]ethane-1-sulfonamide
@1 1H NMR (400 MHz, CDCI3) 5 | 0.013
X 8.75(d,J=2.4Hz 1H),8.62—
1-268 o N hf/HN‘,N 8.55 (m, 1 H), 8.39 (s, 1 H), 7.90
HN s s O/S/F ~7.84 (m, 1 H), 7.40 — 7.33 (m, 1
o 4 | H),6.91(t,J=52.0Hz, 1 H),
3-[({5-[5-(difluoromethyl)-1,3,4- | 327 (5.2 H). 3.58 (1. J=7.2 Hz,
oxadiazol-2-yl]-1,3-thiazol-2- 2H),2.81(t,J=7.2Hz 2 H).
y1} methyl)(pyridin-3- 3 ) B
yD)sulfamoyl]propanamide iﬁ\’és RT =0.783 min, m/z =
N-N IH NMR (400 MHz, CDCI3)3 | 0.018
1.269 N\M ﬂ\rp 8.77 (s, 1 H), 8.46 (s, 1 H), 8.38
e\s © (s. 1 H).7.28 (s, 1 H), 6.91 (1, J =
\_ P F 51.6 Hz, 1 H), 5.36 (s, 2 H), 2.84
N7Z (t, 7= 6.8 Hz, 2 H), 2.49 — 2.37
S | (m, 2 H), 2.37 - 2.23 (m, 2 H).
1-({5-[5-(difluoromethyl)-1,3,4- LCMS RT = 1.043 min. m/z =
oxadiazol-2-yl]-1,3-thiazol-2- 3782 ' ’
y1ymethyl)-1H,2H,3H,4H,5H- '
pyrido[3.4-b]azepin-2-one
I\;’\>\</N~N 1H NMR (400 MHz, DMSO-d6) | 0.539
1270 (LS o 58.57 (s, 1 H), 7.51 (1, J=51.2
N F Hz, 1 H), 7.00 — 6.90 (m, 2 H),
F 6.60 — 6.55 (m, 2 H), 4.86 (s, 2
H). 3.47 (t, J= 5.6 Hz, 2 H), 2.75
1-({5-[ 5-(difluoromethyl)-1,3.4- (t,J=6.0Hz,2H),2.02-1.92
oxadiazol-2-yl]-1,3-thiazol-2- (m, 2H)
yl}methyl)-1,2,3.4- .
tetrahydroquinoline LCMS RT = 1.769 min, m/z =
349.2
Example 3
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Biochemical Activity and Potency of various HDAC6 Inhibitors of Formula (1I)
[0389] The compounds disclosed herein, in particular those of Formula (IT), were synthesized
according to methods disclosed in W02021067859, which is incorporated herein by reference
in its entirety. These compounds were tested for potency against HDAC6 and selectivity
against HDAC1 in a biochemical assay. A biochemical assay was adopted using a luminescent
HDAC-Glo I/II assay (Promega) and measured the relative activity of HDAC6 and HDAC1
recombinant proteins. Compounds were first incubated in the presence of HDAC6 or HDACI
separately, followed by addition of the luminescent substrate. The data was acquired using a
plate reader and the biochemical ICso were calculated from the data accordingly. Data is
tabulated in Table 4. From these studies, it was determined that the compounds of the present
disclosure are selective inhibitors of HDAC6 over HDACI, providing selectivity ratios from

about 5 to about 30,0000.

Table 4. Evaluation of HDAC6 Activity and Selectivity for Disclosed Compounds.

Compound ID HDAC6 1C50 (nM)
1 136
I-1 12.5
1-6 1.61
14 16.7
1-24 146
I-5 6.68
I-7A 1.5
1-7B 413
12 104
1-10 76.6
I-3 73
Iv-1 8.26
Iv-4 1.8
I-9A 0.351
Iv-2 0.677
Iv-3 3.35
1-9B 0.791
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Compound ID HDAC6 IC50 (nM)
I-11 0.639
I-19 0.425
I-18 1.68
I-16 1.61
1I-8B 0.275
I-13 73
1-14 28.3
I-17 1.12

4 1.2
I-25 0.669
Iv-9 0.595
I-21 0.601
1-22 336
1-23 1.59
II-1 1.79
V-5 2.04

I-12B 0.809
IvV-10 23
Iv-7 1.1
IV-6 4.06
1v-8 10.3
I-15 2.64
1-20 3.78
I-8A 1.65
5 1.49
I-26A 4.57
1-26B 223

6 2.54

1-27 1.13
I-28A 1.81
1-29 13.2
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Compound ID HDAC6 IC50 (nM)
I-30A 1.36
1-30B 7.91
1-31 13.8
1-32 13
1-33 279
1-34 232
1-35 21.7
1-36 522

compounds described in this example are provided below.

Aldehyde/ Compound Characterization Data
Organometallic
cyclobutanone/ Q on H NMR (400 MHz, MeOH-d4) & 8.52 (d,
) NN | J=6.03 Hz, 1 H), 8.03 (s, 1 H), 7.70 (t, J=7.70
bromonvridine. | Lo N Hz, 1 H).7.58 (d, J=12.2 Hz, 1 H), 7.51 (d,
and n_g{m ’ J=8.07 Hz, 1 H), 7.22 (t, J=6.03 Hz, 1 H), 2.89-
I-37 2.80 (m, 2 H), 2.62-2.52 (m, 2 H), 2.20-2.15 (m,
1 H), 2.12-2.06 (m, 1H).
LC-MS tr (min) 1.24 (20-100% ACN with 0.1
%TFA 6 min), m/z [M+H]" C1sH1sFN4+O2
requires: 302.3, found: 303.1
HPLC tr (min) 3.68, 95% (20-100% ACN with
0.1 %TFA 10 min.
Amine Compound Characterization Data
2-amino- Q oH 'H NMR (400 MHz, MeOH-d4) § 8.24 (s, 1 H), 7.62
N, 2- H NN [ (s 1H). 7.59 (s, 1 H). 2.69-2.65 (m, 3 H). 1.59 (5. 6
dimethyl /N%N H).
ropana o F . .
pr dp LC-MS: tr (min) 1.32 (20-100% ACN with 0.1
mide 1-33 %TFA 6 min), m/z [M+H]* C11H1sFN:O requires:
270.3, found: 271.1
HPLC tr (min) 1.57, 95% (20-100% ACN with 0.1
%TFA 10 min.)
3-amino- Q oH TH NMR (400 MHz, DMSO-d6) 8 11.1-10.9 (br, s, 1
1- NN [ H),8.98 (s, 1 H), 825 (s, 1 H), 7.73-7.53 (m, 1 H),
methylpi AN N 7.29-7.04 (m, 1 H), 4.80-4.50 (m, 1 H), 3.33-3.28 (m,
ol F
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peridin-
2-one

I-35

2 H). 2.83 (s, 3 H), 2.16-2.00 (m, 1 H), 1.90 (br, s, 3
H).
LC-MS: {R (min) 1.28 (20-100% ACN with 0.1

%TFA 6 min), m/z [M+H]* C12H1sFN4O: requires:
282.3, found: 283.1

HPLC (R (min) 3.66, 95% (20-100% ACN with 0.1
%TFA 10 min.)

(S)-1-
cyclopro
pylethan-
1-amine

0
I NG | H,OH
N
H

I-26A

TH NMR (400 MHz, MeOH-d4) § 7.98 (s, 1 H), 7.32
(d, J=1.71 Hz, 1 H), 7.29 (d, J=1.71 Hz, 1 H), 3.45-
3.35 (m, 1 H), 1.07 (d, J=6.60 Hz, 3 H), 0.86-0.74 (m,
1 H), 0.33-0.01 (m, 4 H).

LC-MS: tr (min) 2.03 (20-100% ACN with 0.1

%TFA 6 min), m/z [M+H]* C11H12FN30: requires:
239.3, found: 240.1

HPLC (& (min) 4.37, 95% (20-100% ACN with 0.1
%TFA 10 min.)

(R)-1-
cyclopro
pylethan-
1-amine

0]

v S H,OH
RN
H

F

I-26B

TH NMR (400 MHz, MeOH-d4) 5 7.98 (s, | H), 7.32
(d. J=1.71 Hz, 1 H), 7.29 (d, J=1.47 Hz. 1 H). 3.10-
3.07 (m, 1 H), 1.07 (d, J=6.60 Hz, 3 H), 0.90-0.70 (m,
1 H), 0.33-0.00 (m, 4 H).

LC-MS: tr (min) 2.03 (20-100% ACN with 0.1
%TFA 6 min), m/z [M+H]* C11H12FN302 requires:
239.3, found: 240.1

HPLC tr (min) 3.74, 95% (20-100% ACN with 0.1
%TFA 10 min.)

R)-1-
phenylpr
opan-1-
amine

Yy
NN
H F

I-28A

TH NMR (400 MHz, MeOH-d4) 3 8.20 (s, 1 H), 7.56
(d, J=11.7 Hz, 1 H), 7.39 (d, J=7.58 Hz. 2 H). 7.29 (1,
J=7.46 Hz, 2 H), 7.24-7.11 (m, 1 H), 5.15-5.02 (m, 1

H), 2.00-1.75 (m, 2 H), 1.02-0.90 (m, 3 H).

LC-MS: tr (min) 3.70 (20-100% ACN with 0.1
%TFA 6 min), m/z [M+H]* C13H1sFN3Oz requires:
289.3, found: 290.1

HPLC (& (min) 5.23, 98% (20-100% ACN with 0.1
%TFA 10 min.)

(R)-1-
cyclohex
ylethyla
mine

@)

N O
—
RN
H

I-30A

TH NMR (400 MHz, MeOH-d4) § 8.24 (s, 1H), 7.56
(s, 1H), 7.53 (s, 1 H), 4.63 (s, 2 H), 4.09 (1, J=6.72
Hz, 1 H), 1.88-1.65 (m, 5 H), 1.55-1.45 (m, 1 H),
1.31-1.22 (m, 3 H), 1.22-1.15 (m, 3 H), 1.10-0.90 (m,
2 H).

LC-MS: tr (min) 3.37 (20-100% ACN with 0.1
%TFA 6 min), m/z [M+H]" C14H20FN30: requires:
281.3, found: 282.2
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HPLC tr (min) 4.84, 97% (20-100% ACN with 0.1
%TFA 10 min.)
(S)-1- ©  op| "HNMR (400 MHz MeOH-d4) § 8.24 (s, 1H), 7.56
cyclohex PN N (s, 1H), 7.53 (s, 1 H), 4.63 (s, 2 H), 4.09 (1, J=6.97
ylethyla O/(é\)N Hz, 1 H), 1.88-1.65 (m, 5 H), 1.51 (s, 1 H), 1.31-1.20
mine HoF (m, 3 H), 1.22-1.18 (m, 3 H), 1.10-0.90 (m, 2 H).
L.30B LC-MS: tr (min) 3.50 (20-100% ACN with 0.1
%TFA 6 min), m/z [M+H]" C14H20FN302 requires:
281.3, found: 282.1
HPLC tr (min) 5.10, 98% (20-100% ACN with 0.1
%TFA 10 min.)
(18, 28)- Qo | "HNMR (400 MHz, CDCI3-d) 3 8.27 (s, 1 H), 7.58-
2- NN | 7.39 (m, 1 H), 5.06 (br. s, 1 H), 431 (br, s, 1 H), 3.68
methoxyc %@,’\J N (br, s, 1 H), 3.34 (s, 3 H), 2.25- 2.15 (m, 1 H), 1.93-
yclopenty | O H F 1.88 (m, 1 H), 1.85-1.75 (m, 3 H), 1.50-1.40 (m, 1 H).
lamine 136 LC-MS: tr (min) 1.93 (20-100% ACN with 0.1 %TFA
6 min), m/z [M+H]* C12H16FN302 requires: 269.3,
found: 270.1
HPLC tr (min) 3.71, 97% (20-100% ACN with 0.1
%TFA 10 min.)
(38, 4R)- Q| 'HNMR (400 MHz MeOH-d4) § 8.3 (s, 1 H), 7.60
4- O N O (d I=11.98 Hz, 1 H), 4.60 (br, s, 1 H), 4.20-4.05 (m, 2
methoxyt (R;C?K, N’ " | H),4.00-3.90 (m, 1 H), 3.85-3.75 (m, 2 H), 3.48 (5. 3
etrahydro | O " H H).
f‘llr"m'.?" 138 LC-MS: tr (min) 1.39 (20-100% ACN with 0.1
yDamine i} %TFA 6 min), m/z [M+H]" C11H14FN302 requires:
271.3, found: 272.1
HPLC tr (min) 2.97, 97% (20-100% ACN with 0.1
%TFA 10 min.)
33- R F ? on | 'HNMR (400 MHz, MeOH-d4) 3 8.16 (s, 1 H), 7.48
difluoro- & NN | (d, J=12.2 Hz, 1 H), 4.52 (s, 2 H), 3.63 (s, 2 H), 3.26-
1- = N 3.23 (m, 3 H), 2.82-2.72 (m, 4H).
F
(m‘:}tlhfl’xy LC-MS: tr (min) 3.00 (20-100% ACN with 0.1
me; b§ EC I-39 %TFA 6 min), m/z [M+H]* C12H14F3N303 requires:
yclobutan 305.3, found: 306.1
-1-amine
HPLC tr (min) 5.02, 93% (20-100% ACN with 0.1
%TFA 10 min.)
3- ? o | HNMR (400 MHz, MeOH-d4) 3 8.22 (s, 1 H), 7.59
ethyloxet \§2 N N | (d, J=11.98 Hz, 1 H). 4.80 (br, s, 2 H), 4.60 (br. s, 2
an-3- N H), 2.22 (q, J=6.93 Hz, 2 H), 0.92 (t, J=6.95 Hz, 3 H).
amine F
1-40
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LC-MS: tr (min) 1.10 (20-100% ACN with 0.1
%TFA 6 min), m/z [M+H]" C11H13FN30s requires:
255.2, found: 256.1
HPLC tr (min) 3.80, 99% (20-100% ACN with 0.1
%TFA 10 min.)
1.1°- Q o | 'HNMR (400 MHz, MeOH-d4) 3 8.07 (s, 1 H), 732
bi(cyclop NN | (d J=11.98 Hz, 1 H), 4.40 (br, s, 1 H), 3.08 (s, 1 H),
ropan)-1- VXH N 1.35-1.25 (m, 1 H), 0.48 (d, J=5.38 Hz, 4 H), 0.38-
amine 0.42 (m, 2 H), 0.01 (s, 2 H).
141 LC-MS: tr (min) 1.20 (20-100% ACN with 0.1
%TFA 6 min), m/z [M+H]* C11H13FN3O3 requires:
251.3, found: 252.1
HPLC (& (min) 3.17, 96% (20-100% ACN with 0.1
%TFA 10 min.)
(S)-1- © | 'HNMR (400 MHz DMSO-d6) § 11.05 (br, s, 1 H),
methyl-2- | _ /=y NN | 9.00 (br, s, 1H), 8.50 (br, s, 1 H), 7.65 (d, J=12.0 Hz,
oxopyrrol N 1 H), 7.45 (d, J=8.80 Hz, 1 H), 4.90-4.80 (m, 1 H),
idin-3- 3.45-3.40 (m, 2 H), 2.76 (s, 3 H), 2.30-2.20 (m, 1 H),
amine LA2A 1.90-2.00 (m, 1 H).
i LC-MS: tr (min) 1.10 (20-100% ACN with 0.1 %TFA
6 min), m/z [M+H]* C11H1:FN3QOs requires: 268.3,
found: 269.1
HPLC (& (min) 1.54, 96% (20-100% ACN with 0.1
%TFA 10 min.)
(S)-2- 2 on| 'HNMR (400 MHz DMSO-d6) § 11.05 (br, s, 1 H),
oxopyrrol a1 N H 8.95 (br, s, 1 H), 8.25 (s, 1 H), 7.83 (s, 1 H), 7.65 (d,
idin-3- YONN J=12.0 Hz, 1 H), 7.45 (d, J=8.80 Hz, 1 H), 4.70-4.85
amine o H (m, 1 H), 3.23 (d, J=6.34 Hz, 2 H), 2.40-2.30 (m, 1 H),
La3A 2.15-2.05 (m, 1 H).
LC-MS: tr (min) 1.10 (20-100% ACN with 0.1
%TFA 6 min), m/z [M+H]* C12H16FN303 requires:
2542, found: 255.1
HPLC (& (min) 1.71, 96% (20-100% ACN with 0.1
%TFA 10 min.)
(R)-1- ? | 'HNMR (400 MHz DMSO-d6) § 11.05 (br, s, 1 H),
methyl-2- | _ NTY N 8.99 (br, s, 1 H), 8.25 (s, 1 H), 7.65 (d, J=12.2 Hz, 1
oxopyrrol %N H), 7.42 (d, d, J=8.07 Hz, 1 H), 4.82 (d, J=9.05 Hz, 1
idin-3- HoF H), 3.34-3.27 (m, 2 H), 2.76 (s, 3 H), 2.40-2.26 (m, 1
amine L42B H), 2.03-1.92 (m, 1 H).
i LC-MS: tr (min) 1.20 (20-100% ACN with 0.1
%TFA 6 min), m/z [M+H]* C12H16FN303 requires:
268.3, found: 269.1
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HPLC tr (min) 1.75, 99% (20-100% ACN with 0.1
%TFA 10 min.)
(R)-2- 2 o "HNMR (400 MHz, DMSO-d6) 3 11.0 (br, s, 1 H),
oxopyrrol N NZ | ” 9.05 (br, s, 1 H), 8.45 (s, 1 H), 7.84 (s, 1 H), 7.65 (d,
idin-3- %N N J=12.0 Hz, 1 H), 7.34 (d, J=8.80 Hz, 1 H), 4.77 (d,
amine o H J=9.29 Hz, 1 H), 3.18-3.28 (m, 2 H), 2.30-2.40 (m, 1
I-43B H), 2.15-2.05 (m, 1 H).
LC-MS: tR (min) 1.15 (20-100% ACN with 0.1
%TFA 6 min), m/z [M+H]* C12H16FN303 requires:
2542, found: 255.1
HPLC R (min) 1.55, 93% (20-100% ACN with 0.1
%TFA 10 min.)
1-(2- 2 o | 'HNMR (400 MHz, MeOH-di4) § 8.32 (s, 1 H), 7.57
methoxye NN | (d, J=11.98 Hz, 1 H), 3.55 (t, J=6.85, 2 H), 3.30 (s, 3
thyl)cycl m/\yu H), 1.96 (1, J=6.85 Hz, 2 H), 0.80 (s, 4 H).
opropyl)a LC-MS: tr (min) 1.20 (20-100% ACN with 0.1 %TFA
mine 1-44 6 min), m/z [M+H]" C12H16FN30s requires: 269.3,
found: 270.1
HPLC tr (min) 2.07, 99% (20-100% ACN with 0.1
%TFA 10 min.)
3- 9 TH NMR (400 MHz, DMSO-d6) & 10.95 (brs, 1 H),
phenylox Ij)\NHOH 897 (s, 1H), 838 (m, 1 H), 8.02 (m, 1 H), 7.69 (m, 1
etan-3- N™ N H), 7.53 (m, 2 H), 7.34 (m, 2 H), 7.24 (m, 1 H), 4.99
H
amine (m, 2 H), 4.78 (m, 2 H).
1-27 LC-MS: m/z [M+H]" C15H14FN:Os requires: 303.2,
found: 304.1
HPLC tr (min) 4.81, 95% (10-100% ACN with 0.1
%TFA 10 min.)
3- -9 TH NMR (400 MHz, DMSO-d6) & 10.97 (brs, 1 H),
(pyridin- ® ﬁNHOH 8.97 (s, 1 H), 8.63 (m, 1 H), 8.46 (m, 1 H), 7.99 (m, 1
2- OQH H), 7.71-7.66 (m, 2 H), 7.31-7.15 (m, 2 H), 5.01 (m, 2
yl)oxetan N H), 4.87 (m, 2 H).
-3-amine LC-MS: m/ + P
1-56 -MS: m/z [M+H]" C14H13FN4Os requires: 304.2,
found: 305.1
HPLC tr (min) 1.27, 93% (10-100% ACN with 0.1
%TFA 10 min.)
Amine Compound Characterization Data
1H- 2 o | 'HNMR (400 MHz DMSO-d6) 5 1141 (brs, 1 H),
pyrrolo[2 = NN 931 (s, 1H), 8.57 (m, 1 H), 8.18 (m, 1 H), 7.98 (m, 2
3- éj’“ H). 7.60 (m, 1 H), 7.08 (m, 1 H), 6.52 (m, 1 H), 5.71
~N F (s, 2 H).
5
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blpyridin LC-MS: m/z [M+H]" C1aH11FN4O2 requires: 286.2,
e found: 287.1
HPLC tr (min) 3.21, 98% (20-100% ACN with 0.1
%TFA 10 min.)
2- Re O 'H NMR (400 MHz, DMSO-d6) § 11.41 (brs, 1 H),
(difluoro NJ N NOH 1932 (s, 1 H), 8.51 (s, 1 H), 8.01 (m, 1 H), 7.63 (m, 1
methyl)- @N H H), 7.62 (m, 1 H), 7.53-7.27 (m, 3 H), 5.92 (s, 2 H).
_ F
ll)H g LC-MS: m/z [M+H]" C1sH11F3N4O requires: 336.2.1,
enzold]i 6 found: 337.1
midazole
HPLC tr (min) 4.87, 97% (10-100% ACN with 0.1
%TFA 10 min.)
2.2- 2 o | HNMR (400 MHz DMSO-d6) 8 11.37 (brs, 1 H),
dimethyl- o><ﬁ° N N"" 1930 (s, 1 H), 8.52 (s, 1 H), 7.97 (m, 1 H), 7.88 (m, 1
2H- S N H), 7.44 (m, 1 H), 7.03 (m, 1 H), 5.42 (s, 2 H), 1.51 (s,
pyrido[3, N F 6 H).
2- ' .
1-34 LC-MS: m/z [M+H]" C16H15FN4O4 requires: 346.3,
211[11{4] ox found: 347.1
3(4H)- HPLC tr (min) 5.04, 100% (10-100% ACN with 0.1
one %TFA 10 min.)
3-methyl- Lo 2 o | HNMR (400 MHz, DMSO-d6) § 11.40 (br s, 1 H),
3.4- YON N"" 1930 (s, 1 H), 8.55 (s, 1 H), 7.94 (m, 1 H), 7.15-7.11
dihydroq N ~ (m, 2H), 6.93 (m, 1 H), 6.74 (m, 1 H), 5.22 (s, 2 H),
uinazolin F 4.40 (s, 2 H), 2.90 (s, 3 H).
-2(1H)- 1-47 LC-MS: m/z [M+H]* C16H1sFN4Os requires: 330.3,
one .
found: 331.1
HPLC tr (min) 4.93, 100% (10-100% ACN with 0.1
%TFA 10 min.)
3.4- Q 0 TH NMR (400 MHz, DMSO-d6) & 8.62 (s, 1 H), 8.02
dihydro- | < :\Q)LNDH (m, 1 H), 7.56 (m, 2 H), 7.27 (m, 2 H), 5.68 (s, 2 H),
2H- N H 3.94 (m, 2 H), 3.46 (m, 2 H).
‘[2h16n0[3, LC-MS: m/z [M+H]* C17H14FN304S requires: 375.3,
b]indole 1-48 found: 376.1
1.1- HPLC tr (min) 4.85, 96% (10-100% ACN with 0.1
dioxide %TFA 10 min.)
2- cfs __ § on | 'HNMR (400 MHz, DMSO-d6) 5 11.41 (brs, 1 H),
(triflioro | N={ YW 9.33 (s, 1 H), 8.49 (s, 1 H), 8.04 (m, 1 H), 7.84 (m, 1
methyl)- @ H), 7.72 (m, 1 H), 7.44 (m, 2 H). 5.95 (s, 2 H).
ll)H' . LC-MS: m/z [M+H]" C15H10FsN4O> requires: 354.2,
enzo[d]i 1-49 found: 355.1
midazole
HPLC tr (min) 4.94, 98% (10-100% ACN with 0.1
%TFA 10 min.)
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2-methyl- % o | HNMR (400 MHz DMSO-d6) § 11.39 (br s, 1 H),
1H- ~ MD)‘\H 931 (s, 1 H), 8.51 (s, 1 H), 8.06 (m, 1 H), 7.97 (m, 1
pyrrolo[2 H), 7.84 (m, 1 H), 7.03 (m, 1 H), 6.29 (s, 1 H), 5.69 (s,
3- N F 2 H), 2.40 (s, 3 H).
blpyridin 1-50 LC-MS: m/z [M+H]" C1sH15FN4O2 requires: 300.2,
© found: 301.1
HPLC tr (min) 3.83, 100% (20-100% ACN with 0.1
%TFA 10 min.)
23- % o | 'HNMR (400 MHz DMSO-d6) 3 11.39 (brs, 1 H),
dimethyl- | =( J@Au 931 (s, 1 H), 8.51 (s, 1 H), 8.05 (m, 1 H), 7.95 (m, 1
1H- f H), 7.81 (m, 1 H), 7.01 (m, 1 H), 5.67 (s, 2 H), 2.31 (s,
pyrrolo|2 N F 3H),2.21 (s, 3 H).
3. I-51 LC-MS: m/z [M+H]" C16H15FN4O2 requires: 314.3,
blpyridin found: 315.1
[$
HPLC tr (min) 4.17, 100% (20-100% ACN with 0.1
%TFA 10 min.)
oxazolo| L o % op | MNMR (400 MHz, CDsOD-ds) 68.70 (s, 1 H), 7.98
45- Ho N YN | (m2H), 747 (m, 1 H), 738 (m, 1 H), 5.06 (s, 2 H),
blpyridin 3.64 (s, 3 H).
ng/H v F
~2(3H)- LC-MS: m/z [M+H]" C1aH13FN4Os requires: 336.2,
one 152 found: 337.1
HPLC tr (min) 4.18, 96% (10-100% ACN with 0.1
%TFA 10 min.)
2-methyl- 2 o | THNMR (400 MHz, DMSO-d6)  11.30 (brs, 1 H),
3H- N#N NN 1927 (s, 1 H), 8.47 (s, 1 H), 8.12 (m. 1 H), 7.95 (m, 1
imidazo| | [ H), 7.88 (m, 1 H), 7.15 (m, 1 H), 5.68 (s, 2 H), 2.4 (s,
45- N ) 3H).
blpyridin 153 . .
LC-MS: m/z [M+H]" C14aH12FNsO2 requires: 301.2,
€ found: 302.1
HPLC tr (min) 3.60, 98% (10-100% ACN with 0.1
%TFA 10 min.)
4-(1H- (3 5 TH NMR (400 MHz, DMSO-d6) & 11.45 (br s, 1 H),
benzo[dli | N X on | 9.34(s. 1 H). 859 (s, 1 H), 8.03 (m, 1 H), 7.45 (m. 1
midazol- S W | H),7.15-7.03 (m. 3 H), 5.55 (s, 2 H), 3.67 (m, 4 H),
2- @ I 3.14 (m, 4 H).
y}?m""ph LC-MS: m/z [M+H]" C1sH1sFNsOs requires: 371 3,
oline 1-54 found: 372.1
HPLC tr (min) 3.66, 95% (10-100% ACN with 0.1
%TFA 10 min.)
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2-methyl- - o TH NMR (400 MHz, DMSO-d6) 5 11.40 (brs, 1 H),
23.4,5- g@*ww 9.36 (s, 1 H), 8.61 (s, 1 H), 7.95 (m, 1 H), 7.35 (m, 2
tetrahydr H), 7.03-6.94 (m, 2 H), 5.50 (s, 2 H), 3.52 (s, 2 H),
o-1H- (jED 2.83 (m, 2 H), 2.72 (m, 2 H), 2.42 (s, 3 H).
pyrido[4, | N LC-MS: m/z [M+H]* C1oH19FN4O:2 requires: 354.3,
3 q
- found: 355.2
blindole IV-10
HPLC tr (min) 4.58, 99% (10-100% ACN with 0.1
%TFA 10 min.)
1,3,4,5- - o IH NMR (400 MHz, DMSO-d6) 5 11.41 (brs, 1 H),
tetrahydr NHOH | 9.35 (s, 1 H), 8.61 (s, 1 H), 8.01 (m, 1 H), 7.40-7.32
opyrano| Ng (m, 2 H), 7.06-6.95 (m, 2 H), 5.54 (s, 2 H), 4.78 (s, 2
43- QED H), 3.95 (m, 2 H), 2.84 (m, 2 H).
blindole LC-MS: m/z [M+H]* C1sH16FN30s requires: 341.3,
1-29 found: 342.1
HPLC tr (min) 4.99, 94% (10-100% ACN with 0.1
%TFA 10 min.)
Compound Characterization Data
o) TH NMR (400 MHz, Solvent) & ppm 8.18 (s, 1 H) 7.50 (br d,
Ffj*ﬂ"“ J=11.98 Hz, 1 H) 7.31 - 7.38 (m, 2 H) 7.23 (br t, J=7.46 Hz, 2
NN H) 7.10 - 7.17 (m, 1 H) 3.74 (s, 2 H) 0.93 - 0.99 (m, 2 H) 0.80
H - 0.86 (m, 2 H)
1-25
N TH NMR (400 MHz, Solvent) 4 ppm 8.39 (s, 1 H) 8.35 (d,
w N J=4.65Hz, 1 H) 7.64 - 7.76 (m, 2 H) 7.27 (dd, J=7.58, 5.14
A Hz, 1 H) 4.86 (s, 2 H) 4.03 (t, J=5.87 Hz, 2 H) 3.10 (t, J=5.87
F OH | Hz, 2 H)
IV-9
0 'H NMR (400 MHz, METHANOL-d4 ) § ppm 8.57 (s, 1 H)
F | ~ o\OH 7.77 (d, J=10.27 Hz, 1 H) 2.31 - 2.46 (m, 1 H) 1.08 - 1.16 (m,
H 4H
N )
1-23 LCMS Rt =2.79 min, m/z = 197.1 [M + H]".
9 'H NMR (400 MHz, METHANOL-d4 ) § ppm 8.34 (s, 1 H)
NA I ”'O” 7.60 (br d, J=11.49 Hz, 1 H) 3.22-3.28 (m, 1 H) 1.82-1.95
F)AN Sy (m, 1 H) 1.21 - 1.31 (m, 1 H) 1.16 (br dd, J=10.03, 4.89 Hz, 1
Fr H H)
I-31
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0 TH NMR (400 MHz, METHANOL-d4 ) § ppm 8.30 (s, 1 H)
FF Ffj)kN/OH 7.61 (brd, J=11.74 Hz, 1 H) 4.32 - 447 (m, 1 H) 2.94 - 3.12
KlN \N| H | (m, 2H)254-276 (m, 2 H)

H

I-32

) TH NMR (400 MHz, METHANOL-d4 ) 5 ppm 8.21 (s, 1 H)
Ffj)kH’OH 7.82 (brd, J=10.27 Hz, 1 H) 7.25 - 7.32 (m, 4 H) 7.15 - 7.23
N

@\]; (m, 1 H) 1.44 - 1.50 (m, 2 H) 1.36 - 1.43 (m, 2 H)
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However, mention of any reference, article, publication, patent, patent publication, and patent
application cited herein is not, and should not be taken as an acknowledgment or any form of
suggestion that they constitute valid prior art or form part of the common general knowledge

in any country in the world.
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What is claimed is:

1. A method of treating or preventing dilated cardiomyopathy in a subject in need thereof,

comprising administering to the subject a therapeutically effective amount of a HDAC6

inhibitor.
2. The method of claim 1, wherein the HDACS6 inhibitor is a compound according to
Formula (I):
R2 XL_\\/ R
3 N \\2
R n N R
N
R °R° (), wherein

R!is selected from the group consisting of:

N—N F N—O F O—N F
e G
O N N
F F F
N--_’\\j F I}I—O F O_RI F
/
I e
F F F
S » )
I —
\/QO)\:N \(AN/ =\ \/L\N)\\N
T Y- N
\/4“.')\( \/QN)\‘(F \/4N
rRO_F RO F RO
®
\/Lw)
and R® ;

R? is selected from the group consisting of H, halo, C1-3 alkyl, cycloalkyl, haloalkyl,

and alkoxy;
R? and R? are independently selected from the group consisting of H, halogen, alkoxy,
haloalkyl, aryl, heteroaryl, alkyl, and cycloalkyl each of which is optionally
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substituted, or R?and R? together with the atom to which they are attached form a

cycloalkyl or heterocyclyl;

R* and R’ are independently selected from the group consisting of H, —(SO2)R?, —
(SO2)NRZR? | ((CO)R?, -(CONRZR?), aryl, arylheteroaryl, alkylenearyl, heteroaryl,
cycloalkyl, heterocyclyl, alkyl, haloalkyl, and alkoxy, each of which is optionally
substituted, or R* and R3 together with the atom to which they are attached form a

cycloalkyl or heterocyclyl, each of which is optionally substituted;

R’ is selected from the group consisting of H, C1-Cs alkyl, haloalkyl, cycloalkyl and
heterocyclyl,

X!is selected from the group consisting of S, O, NH and NR®, wherein R® is selected
from the group consisting of C1-Cs alkyl, alkoxy, haloalkyl, cycloalkyl and
heterocyclyl,

Y is selected from the group consisting of CR?, O, N, S, SO, and SOz, wherein when
Yis O, S, SO, or SOz, R’ is not present and when R* and R? together with the atom to
which they are attached form a cycloalkyl or heterocyclyl, Y is CR? or N; and

nis selected from 0, 1, and 2.

The method of claim 2, wherein the HDAC6 inhibitor is selected from the group

consisting of:

AN
N—N \N_N

cl 1o \ / cl J
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4. The method of claim 3, wherein the HDACG6 inhibitor is

N~ N
S0y
i/ts A
Cl NG 7/

“8=Q F
~

(TY A-018) or an analog thereof.
5. The method of claim 4, wherein the HDACS6 inhibitor is TY A-018.

6. The method of claim 1, wherein the HDACG6 inhibitor is a compound of Formula (II):

O

R1

\Y/

(IT); wherein

nis 0 or 1;
X is O, NR*, or CR*R¥;

Y is a bond, CR?R? or S(O)2;
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10.

11.

12.

R! is selected from the group consisting of H, amido, carbocyclyl, heterocyclyl, aryl,

and heteroaryl;

R? and R? are independently selected from the group consisting of H, halogen, alkyl,
carbocyclyl, heterocyclyl, aryl, heteroaryl, —(CHz)—carbocyclyl, —(CH2)-heterocyclyl,
—(CHz)-aryl, and —(CHz)-heteroaryl; or

R! and R? taken together with the carbon atom to which they are attached form a
carbocyclyl or heterocyclyl; or
R? and R? taken together with the carbon atom to which they are attached form a

carbocyclyl or heterocyclyl; and

R* and R* are each independently selected from the group consisting of H, alkyl, —
COz-alkyl, carbocyclyl, heterocyclyl, aryl, heteroaryl, —(CHz2)—carbocyclyl, —(CH2)—
heterocyclyl, —(CHz)-aryl, and —(CH2)-heteroaryl; or

R* and R* taken together with the carbon atom to which they are attached form a

carbocyclyl or heterocyclyl;

wherein each alkyl, carbocyclyl, heterocyclyl, aryl, and heteroaryl is independently
optionally substituted with one or more substituents selected from the group
consisting of halogen, haloalkyl, oxo, hydroxy, alkoxy, -OCH3, -CO2CHj3, —
C(O)NH(OH),—CH3, morpholine, and —C(O)N-cyclopropyl.

The method of claim 1, wherein the HDAC6 inhibitor is CAY10603, tubacin,
rocilinostat (ACY-1215), citarinostat (ACY-241), ACY-738, QTX-125, CKD-506,
nexturastat A, tubastatin A, or HPOB.

The method of claim 1, wherein the HDAC®6 inhibitor is tubastatin A.
The method of claim 1, wherein the HDACS6 inhibitor is ricolinostat.
The method of claim 1, wherein the HDACG6 inhibitor is CAY 10603,
The method of claim 1, wherein the HDAC®6 inhibitor is nexturastat A.

The method of claim 1, wherein the HDACG6 inhibitor is at least 100-fold selective
against HDAC6 compared to all other isozymes of HDAC.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

The method of any one of claims 1-12, wherein the dilated cardiomyopathy is familial

dilated cardiomyopathy.

The method of any one of claims 1-12, wherein the dilated cardiomyopathy is dilated
cardiomyopathy due to one or more BLC2-Associated Athanogene 3 (BAG3)

mutations.

The method of any one of claims 1-12, wherein the subject has a deleterious mutation

in the BAG3 gene.

The method of any one of claims 1-12, wherein the dilated cardiomyopathy is dilated

cardiomyopathy due to one or more muscle LIM protein (MLP) mutations.

The method of any one of claims 1-12, wherein the subject has a deleterious mutation
in the CSPR3 gene encoding MLP.

The method of any one of claims 1-12, wherein the subject is a human.

The method of any one of claims 1-12, wherein the method restores the ejection fraction
of the subject to at least about the ejection fraction of a subject without dilated
cardiomyopathy.

The method of any one of claims 1-12, wherein the method increases the ejection

fraction of the subject compared to the subject’s ejection fraction before treatment.

The method of any one of claims 1-12, wherein the method restores the ejection fraction
of the subject to at least about 20%, at least about 20%, at least about 30%, at least
about 40%, or at least about 50%.

The method of any one of claims 1-12, wherein the method increase the ejection
fraction of the subject to by at least about 5%, at least about 10%, at least about 20%,
at least about 30%, or at least about 40%.

The method of any one of claims 1-12, wherein the method reduces HDACG6 activity in

the heart of the subject.

The method of any one of claims 1-12, wherein the method prevents heart failure in the

subject.

The method of any one of claims 1-12, wherein the method reduces left ventricular

internal diameter at diastole (LVIDd) in the subject.
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26.

27.

28.

29.

30.

31.

33.

34.

The method of any one of claims 1-12, wherein the method reduces left ventricular

internal diameter at systole (LVIDs) in the subject.

The method of any one of claims 1-12, wherein the method reduces left ventricular

mass in the subject.

The method of any one of claims 1-12, wherein the method comprises selecting the
HDACS6 inhibitor by performing in vitro testing for selective inhibition of HDAC6 on
each member of the plurality of candidate compounds, thereby identifying a selected

compound for use as the HDAC6 inhibitor.
An HDACSG inhibitor for use in a method for treating dilated cardiomyopathy.

A pharmaceutical composition for use in a method for treating dilated cardiomyopathy,

comprising an HDACG6 inhibitor.

A kit, comprising an HDACSG6 inhibitor and instructions for use in a method for treating

dilated cardiomyopathy.
Use of an HDACS inhibitor in treating dilated cardiomyopathy.

A method of identifying a compound for treatment of dilated cardiomyopathy,
comprising contacting a cell culture comprising cells having an inactivating mutation
in BAG3 with each member of a plurality of candidate compounds; and selecting a

compound that reduces sarcomere damage in the cells.
A method of treating dilated cardiomyopathy in a subject in need thereof, comprising:

a) identifying a compound by contacting a cell culture comprising cells having an
inactivating mutation in BAG3 with each member of a plurality of candidate
compounds; and selecting a selected compound as reducing sarcomere damage;

and

b) administering a therapeutically effective amount of the selected compound to

the subject.
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