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METHODS AND COMPOSITIONS FOR TARGETING PB-LE

INCORPORATION BY REFERENCE TO ANY PRIORITY APPLICATIONS
(6001} Any and all applications for which a foreign or domestic priority claim 13
identified, for example, in the Application Data Sheet or Request as filed with the present
application, are hereby incorporated by reference under 37 CFR 1.57, and Rules 4.18 and 20.6,
including U.S. Provisional Applications Nos. 63/028 882, filed May 22, 2620 and 63/159,073,
filed March 10, 2021

FIELD
(6002} The present application relates to the fields of chemustry, hochemisiry,
molecular biology and medicine. The present disclosure related to compounds that can be
useful as mhibitors of FD-1, FD-L1 or the PD-1/PD-LI interaction. Also disclosed hersin are
pharmaceutical compositions of compounds described herein and uses of or methods of using
the compounds for the treatment of PD-L1 related diseases including but not limited to hiver

diseases, cancer, hepatocellular carcinoma, viral diseases, or hepatitis B.

BACKGROUND

[6063] The prograromed cell death 1 (PD-1) immune checkpoint expressed on the
surface of activated CD4" and CD8" T cells controls an inhibitory mechanism to prevent
autormmunity, Engagement of PD-1 by programuued death-ligand 1 (PD-L1) expressed on the
moultitude of cell types, mcluding macrophages, dendritic cells, mast cells as well as cancer
cells induces T cell exhaustion resulting in reduction or loss of effector cytokine production
{eg. -2, TNF~x, IFN~y} and upregulation of other wmhibitory receptors and immune
checkpomnts {e.g. CTLA-4, LAG-3, and BTLA), or T cell apoptosis. High expression of PD-
L1 15 exhubited by many types of cancers to escape tumor immune surveillance and has been
assocuated with poorer prognosis. PD-1-mediated immunosuppression 15 also linked to some
viral infections, such as hepatitis B. There 15 an ongoing need for PD-1/PD-L1 therapies and

provements thereof for the treatment of disease.
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DRAWINGS
[0004] Figure 1A shows the absolute configuation of the formate salt of
intermediate 1-4b.
[0005] Figure 1B shows the ORTEP crystal structure of the formate salt of

intermediate 1-4b.

SUMMARY

[8006] Some embodiments disclosed herein relate to a compound of Formula (),
or a pharmaceutically acceptable salt thereof.

8007} Some embodiments disclosed herein relate to a pharmaceutical composition
that can contain an effective amount of a compound of Formula (1}, or a pharmaceutically
acceptable salt thereof.

[0068] Some embodiments described herein relate to a method of treating a HBV
and/or HD'V infection that can include administering to a subject wdentified as suffering from
the HBV and/or HDV nfection an effective amount of 4 coropound, or a pharmaceutically
acceptable salt thereof, as described herein, or a pharmaceutical compostition that includes an
effective amount of a compound, or a pharmaceutically acceptable salt thereot, as described
herein.  Other embodiments described heren relate to a compound, or a pharmaceutically
acceptable salt thereof, as described herein, or a pharmaceutical corposition that includes an
effective amount of a compound, or a pharmaceutically acceptable salt thereof, as described
herein for the use of treating a HBV and/or HDV mfection.

{6009} Some embodiments disclosed herein relate to a method of mhibiting
replication of HBV and/or HDV that can include contacting 3 cell infected with the HBY
and/or HIBV with an effective amount of a compound, or a pharmaceutically acceptable salt
thereof, as described heremn, or a pharmaceutical composttion that includes an effective amount
of a compound, or a pharmaceutically acceptable salt thereof, as described herein.  Other
embodiments described herein relate to a compound, or a pharmaceutically acceptable salt
thereof, as described herein, or a pharmaceutical composition that includes an effective amount
of a compound, or a pharmaceutically acceptable salt thereof, as described herein for the use
of inhibiting the replication HBV and/or HDV.

[0018] These are other embodiments are described in greater detail below.
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DRAWINGS
(6011} Figure 1A shows the absolute configuation of the formate salt of
intermediate 1-4b.
(6012} Figure 1B shows the ORTEP crystal structure of the formate salt of

intermediate 1-4b.

DETATLED DESCRIPTION

(6013} Hepatocellular carcinoma (HCC) 1s the most common form of liver cancer.
HCC can be caused by a vaniety of conditions, such as alcohol consumption, cirrhosis, and
viral infections that cause hepatitis, such as hepatitis B virus, hepatitis C virus, and hepatitis D
virus. The mflammation, fibrosis, and cirrhosis linked with these conditions can induce
malignancies n affected liver cells. HCC has relatively poor prognosis, with a five-year
survival rate of about 30%, depending on if full surgical resection of the tumor is possible.

[0014] For early disease, surgical resection 15 used However, most HCC are
identified at later stages because of difficulties in diagnosing. Upon late stage diagnosis, the
tumors are unresectable and most patients are given systemic therapies. The current standard
of care i front line are multi-kinase nlubitors (including, for example, soraferub and/or
lenvatirub). Most patients are refractory or relapse froms these treatrents, and undergo second
hine therapies that have anti-angiogenic agents {including, for example, Regorafimb,
{Cabozantinib, and/or Ramicirumab) or immune checkpomnt inhibitors (including, for example,
mvolumab and/or pembrolizumab). However, most patients do not respond to first and second
therapies, and the chnical benefit 13 poor, with overall survival not exceeding one year. In
addition, biomarker driven therapies are lacking. Thus, there 18 a need to develop more
tolerable and efficacious therapies for the treatment of HCC and related hiver disorders.

[6015] HBYV 15 a partially double-stranded circular DNA of about 3.2 kilobase (kb)
pairs, and 18 classified into eight genotypes, A to H. The HBV replication pathway has been
studied in great detail. One part of rephication includes the formation of the covalently closed
circular DNA {cccDNA} form. The presence of the cccBNA gives rise to the risk of viral
reemergence throughout the life of the host organism. HBY carriers can transmit the disease

for many years. An estimated 300 million people are living with hepatitis B virus infection,
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and 1t 1s estimated that over 750,000 people worldwide die of hepatitis B each year. Inaddition,
mmunosuppressed individuals or individuals undergoing chemotherapy are especially at risk
for reactivation of an HBV infection. HBV can be acute and/or chronic. Acute HBV mmfection
can be either asymptomatic or present with symptomatic acute hepatitis,

[6016] HBYV can be transmitted by blood, semen, and/or another body fhuid. Ths
can occur through direct blood-to-blood contact, unprotected sex, sharing of needles, and from
an infected mother to her baby during the delivery process. The HBV surface antigen (HBsAg)
is most frequently used to screen for the presence of this nfection. Currently available
medications do not cure HBVY and/or HDV infection. Rather, the medications suppress
replication of the virus.

(6017} The hepatitis P virus (HDV) 15 a DNA virus, also in the Hepadnaviridae
family of viruses. HD'V can propagate only in the presence of HBVY. The routes of transmission
of HDYV are sumilar to those for HBV. Transnussion of HDV can occur either via simultaneous
mnfection with HBY (coinfection} or in addition to chronic hepatitis B or hepatitis B carrier
state {superinfection). Both superinfection and cownfection with HDV results in more severe
complications compared to mfection with HBV alone. These complications nclude a greater
likelihood of experiencing liver fatlure 1 acute infections and a rapid progression to hiver
curhosts, with an mcreased risk of developing liver cancer n chronie infections. In
combination with hepatitis B, hepatitis D has the highest fatality rate of all the hepatitis
mfections, at 20%. There 1s currently no cure or vaccine for hepatitis D

[8018] Programmed cell death 1, or programmed death 1 {PD-1} 13 a 268 amino
acid long type [ transmembrane protein found as a surface marker on T cells and other immune
cells. As an immune checkpomt, PD-1 serves to negatively regulate immune responses to
prevent autoimmune disorder. PD-1 protein {(NCBI accession nomber NP _005009.2) 1s
expressed from the cluster of differentiation 279 (CD279) gene (NUBI accession number
NG 012110.1) or mRNA transenipt (NCBI accession namber NM_005G18.3).  In some
preferred embodiments, PD-1 is the human PD-1 protein, and CD279 is the human CD279
transcript of gene on chromosome 2. It should be understood that a person with ordinary skiil
in the art would view the terms PD-1 and CD279 as often nomunally interchangeable when
considering the nucleic acid (DNA or RNA} or corresponding translated protein, or the

sequences thereof
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(6019} Programmed cell death-ligand 1, or programmed death-ligand 1 (PD-L1)},
also known as B7 homolog 1 (B7-H1} 15 272 amino acid long type | transmembrane protein
found as a surface masrker on many different cell types. PD-L1 is a major ligand of PD-1 and
results in imhibition of T cell cytotoxicity and cytokine production. Cancer cells such as HCC
cells take advantage of this immune checkpoint by upregulating PD-L1 expression, resulting
in dysfunctional anti-tumor immunity by proximal T cells. Viruses also have been observed to
modulate the PD-1/PD-L1 pathway to inhibit immune host response. Hepatitis B virus has
been shown to upregulate PD-L1 in infected hepatocytes, and PD-1 1o associated T cells. PD-
Ll protein {(NCBI accession number NP 0548621} is expressed from the cluster of
differentiation 274 (CD274) transcript {NCBI accession number NM 014143 43 In some
preferred embodiments, PD-L1 s the human PD-L1 protein, and CD274 15 the human (D274
transcript or gene on chromosome 9. It should be understood that a person with ordinary skill
in the art would view the terms PD-L1 and CD274 as often nominally interchangeable when
considering the nucleic acid (DNA or RNA) or corresponding translated protein, or the

sequences thereof,

Defnitions

[602¢] Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as is commonly understood by one of ordinary skill in the art. All patents,
applications, published applications and other publications referenced herein are mcorporated
by reference i their entivety unless stated otherwise. To the extent publications and patents or
patent applications mcorporated by reference contradict the disclosure contamed in the
specification, the specification 15 intended to supersede and/or take precedence over any such
contradictory material. In the event that there are a plurality of defimitions for a term heren,
those 1 thus section prevail unless stated otherwise.

I3

(6021} Whenever a group 1s described as being “optionally substituted” that group
may be unsubstituted or substituted with one or more of the indicated substituents. Likewise,
when a group is described as being “unsubstituted or substituted” it substituted, the
substituent{s} may be selected from one or more of the indicated substituents. I no substituents
are indicated, 1t 1s meant that the indicated “optionally substituted” or “substituted” group may

2

be substituted with one or more group(s) {such as 1, 2 or 3 groups) individually and
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independently selected from deuterium, alkyl, alkenvl, alkvayl, cycloalkyl, cycloalkenyl, aryl,
hetercaryl, heterocyelyl, aryl{alkyl}, heteroarvi{alkyl}, (heterccyclvhalkyl hydroxy, alkoxy,
acyl, cyano, halogen, thiocarbonyl, O-carbamyl — N-carbamyl — O-thiocarbamyl,
N-thiocarbamyl, C-amido, N-amido, S-sulfonamido, N-sulfonamido, C-carboxy, O-carboxy,
isocyanato, thiocyanato, nitro, azido, silyl, sulfenvl, sulfinyl, sulfonyl, haloalkyl, haloaikoxy,
trihalomethanesulfonyl, trihalomethaneseifonanudo, an ammo, a mono-substituted amino
group and a di-substituted amino group.

[0022] As used herem, “Cy to O in which “a” and “b” are integers refer to the
number of carbon atoms in an alkyl, alkenyl or alkyny! group, or the number of carbon atoms
in the ring of a cycloalkyl, cycloalkenvl, aryl, hetercaryl or heterocyclyl group. That is, the
alkyi, alkenvl, alkynyl ring of the cycloalkyl, ring of the cycloalkenyl, ring of the aryl, ring of
the heteroaryl or ring of the heterocyclyi can contain from “a” to “b”, inclusive, carbon atoms.
Thus, for example, a “C1 to Cs alkyl” group refers to all alkyl groups having from 1 to 4
carbons, that 15, CHs-, CH3CHz-, CH:CHxCHi-, (CH:pCH-, CH:CHCHCHo-,
CHCHCH{CH:)- and (CH3pC- I no “a” and “b” are designated with regard to an alkyl,
atkenyl, alkynyl, cycloalky! cycloalkenyl, arvi, heteroary! or heterocyclyl group, the broadest
range described in these defirutions 1s to be assumed.

[06023] As used herein, “alkyl” refers 1o a straight or branched hydrocarbon chain
that comprises a fully saturated {(no double or triple bonds) hydrocarbon group. The alkyl group
may have 1 to 20 carbon atoms (whenever it appears herein, a numerical range such as “1 1o
207 refers 1o each integer in the given range,; e.g., “1 to 20 carbon atoms™ means that the alkyl
group may consist of 1 carbon atom, 2 carbon atoms, 3 carbon atoms, efc., up to and including
20 carbon atoms, although the present defintion also covers the occurrence of the term “alkyi”
where no numerical range 1s designated}. The alkyl group may also be a medium size alkyl
having 1 to 10 carbon atoms. The alkyl group could alse be a lower alky! having 1 to 6 carbon
atoms. The alkyl group of the compounds may be designated as “Ci-Cy alkyl” or similar
designations. By way of example only, “C1-Cys alkyl” indicates that there are one to four carbon
atoms in the alkyl chain, 1., the alkyl chamn 1s selected from methyi, ethyl, propyl, iso-propyl,
n-butyl, 1so-butyl, sec-butyl and t-butyl. Typical alkyl groups include, but are in no way hmited
to, methyl ethyl, propyl, isopropyl, butyl, 1sobutyl, tertiary butyl, pentyl and hexyl. The alkyl

group may be substituted or unsubstituted.



WO 2021/236771 PCT/US2021/033159

[6024] As used herein, “alkenyl” refers to an alkyl group that contains in the
straight or branched hydrocarbon chain one or more double bonds. The length of an alkenyl
can vary. For example, the alkenyl can be a (i alkenyl, (os alkenyi or (s alkenyl
Examples of alkenyi groups mclude allenvl, vinylmethyl and ethenyl. An alkenvl group may
be unsubstituted or substituted.

[6025] As used heremn, “alkynyi” refers to an alkyl group that contains in the
straight or branched hydrocarbon chain one or more triple bonds. The length of an alkynyl can
vary. For example, the alkynyi can be a Cag alkynyl, Cos alkynyi or Crs alkynyl Examples
of alkynvls include ethynyl and propynyl  An alkvnvl group may be unsubstituted or
substituted.

0026} As used herein, “cycloalkyl” refers to a completely saturated (no double or
triple bonds) mono- or mukit- cyclic hydrocarbon ring system. When composed of two or more
rings, the rings may be joined together in a fused fashion. Cycloalkyl groups can contain 3 to
10 atoros n the ring{s). 3 to 8 atoms in the ring(s) or 3 to ¢ atoms in the ring{s). A cycloalkyl
group may be unsubstituted or substituted. Typical cycloalkyl groups melude, but are n no
way limited to, cyclopropyl, eyvclobutyl, cyclopentyl, eyclohexyl, cyeloheptyl and cyclooctyl.

(060271 As used herein, “cycloalkenyl” refers to a mono- or multi- cychic
hydrocarbon ring system that contains one or more double bonds 1o at least one ring; although,
if there 15 more than one, the double bonds cannot form a fully delocalized pi-electron system
throughout all the rings (otherwise the group would be “aryl,” as defined herem} When
composed of two or more rings, the rings may be connected together in a fused fashion. A
cycloalkenyl can contain 3 to 10 atoms in the ring(s} or 3 to 8 atoms m the ring{s). A
cycloalkenyt group may be unsubstituted or substituted.

[6028&] As used herein, “aryl” refers to a carbocychic {all carbon} monocyclic or
multicyclic aromatic ring system (ncluding fused ring systems where two carbocyelic rings
share a chemical bond) that has a fully delocalized pr-electron system throughout all the rings.
The number of carbon atoms i an aryl group can vary. For example, the aryl group can bea
Ce-Craaryl group, a Ce-Cio arvl group, ora Cs aryl group.  Examples of aryl groups include,
but are not himited {o, benzene, naphthalene and azulene. Anaryl group may be substituted or

unsubstituted.
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[6029] As used herein, “hetercaryl” refers to a monocyclic, bicyclic and tricyclic
aromatic ring system {a ring system with fully delocalized pi-electron system) that contain(s}
one or more heteroatoms (for example, 1 to 5 hetercatoms), that is, an element other than
carbon, including but not limited to, nitrogen, oxvgen and sulfur. The nuomber of atoms n the
ring{s} of a heterocary! group can vary. For example, the hetercaryl group can contain 4 to 14
atoms i the ring(s), 5 to 10 atoms in the ring(s} or 5 10 6 atoms in the ring(s). Furthermore,
the term “hetercaryl” includes fused ring systems where two rings, such as at least one aryl
ring and at least one heteroaryl ring, or at least two hetercaryl rings, share at least one chemical
bond. Examples of hetercaryl rings include, but are not himited to, furan, furazan, thiophene,
benzothiophene, phthalazine, pyrrole, oxazole, benzoxazole, 1.2 3-oxadiazole, 1.24-
oxadiazole, thiazole, 1.2,3-thiadiazole, 1.2.4-thiadiazole, benzothiazole, 1midazole,
benzimidazole, indole, indazole, pyrazole, benzopyrazole, isoxazole, benzoisoxazole,
1sothiazole, triazole, benzotriazole, thiadiazole, tetrazole, pyridine, pyridazine, pyrimidine,
pyrazing, purine, pteridine, quinoline, isoquinoline, quinazoline, quinoxaline, cinnoline and
triazine. A heteroary! group roay be substituted or unsubstituted.

[6030] As used heren, “heterocyclyl” refers 1o a monocyclic, bicyclic and tricyclic
ring systermn wherein carbon atoms together with from 1 to 5 heteroatoms constitute said ring
system. A heterocycle may optionally contain one or more unsaturated bonds situated in such
a way, however, that a fully delocalized pi-electron system does not occur throughout all the
rings. The number of atoms n the ring{s) of a heterocyclyl group can vary. For example, the
heterocyclyl group can contamn 4 to 14 atoms n the ring(s), 5 to 10 ators n the ring(s) or § fo
6 atoms 1o the ring{s). The heteroatom(s} i1s an element other than carbon ncluding, but not
fimited to, oxygen, sulfur and nitrogen. A heterocycle may further contain one or more
carbonyl or thiocarbonyl functionalities, so as to make the definution include oxo-systems and
thig-systems such as laciams, lactones, cychic uvmdes, cyclic thisimdes and cyclic carbamates.
When composed of two or more rings, the rings may be jomned together in a fused fashion,
Additionally, any nitrogens 10 a heterocyelyl may be quaternized. Heterocyelyl groups may
be unsubstituted or substituted. Examples of such “heterocyclyl groups include but are not
limited to, 1,3-dioxin, 1,3-dioxane, 1,4-dioxane, 1,2-dioxolane, 1,3-dioxolane, 1, 4-dioxolane,
1.3-oxathiane, 1,4-oxathiin, 1,3-oxathiolane, 1.3-dithicle, 1,3-dithiolane, 1,4-oxathiane,

tetrahydro-1 4-thiazine, 2H-1Z2-oxazine, maleimide, succimimide, barbituric  acid,



WO 2021/236771 PCT/US2021/033159

thiobarbituric acid, dioxopiperazine, hydantoin, dihvdrouracil, trioxane, hexahydro-1,3,5-
trigzine, mudazoline, imidazolidine, isoxazoline, isoxazohidine, oxazoline, oxazolidine,
oxazolidinone, thiazoline, thiazohidine, morpholing, oxirane, piperidine N-Oxide, piperidine,
piperazine, pyrrolidine, pyrrolidone, pyrrolidione, 4-pipenidone, pyrazoline, pyrazolidine, 2-
oxopyrrolidine,  tetrahvdropyran,  4H-pyran,  tetrahydrothiopvran,  thiamorpholine,
thiamorpholine suifoxide, thiamorpholine suifone and their benzo-fused analogs (eg,
benzimidazolidinone, tetrahvdroguinoline and 3 4-methylenedioxyphenyi}.

[0031] As used herein, “aryl{alkvly” refer to an aryl group connected, as a
substituent, via a lower alkylene group. The lower alkylene and arvl group of an aryl{alkyl}
may be substituted or unsubstituted. Examples mclude but are not limited to benzyl, 2-
phenyi{alkyl}, 3-phenvi{alkyl), and naphthyil{(alkyl).

[0032] As used heretn, “hetercaryi{alkyl)” refer to a heteroaryl group
connected, as a substituent, via a lower alkvlene group. The lower alkylene and hetercaryl
group of heteroaryl{alkyl} may be substituted or unsubstituted. Examples include but are not

mited to 2-thienylalkyl), 3-thienyi(alkyl), furyl{alkyl),

thienvi(alkyl), pyrrolyi{alkyl),
pyridyi{alkyl}, isoxazolyl{alkyl), imidazolvl{alkyl} and their benzo-fused analogs.

[3033] A “theterocyelyhalkyl” refer 1o a heterocyche group connected, as a
substituent, via a lower alkyvlene group. The lower alkylene and heterocyelyl of a
heterocycelyl{altky !y may be substituted or unsubstituted. Examples include but are not houted
tetrabydro-2H-pyran-4-vi{methyl}, piperidin-d-vitethyl), piperidin-4-yl{propvl}, tetrahydro-
2H-thiopyran-4-yi{methyl) and 1,3-thiazinas-4-yi{methyl).

[06034] “Lower alkylene groups” are straight-chained -CHo- tethering groups,
forming bonds to connect molecular fragments via their terminal carbon atoms. Examples
mclade but are not himited to methylene (+CHz-), ethylene (-CH:CHz-), propylene (-
CHRCH2CH:-) and butylene (-CH:CHCH:CHz-). A lower alkylene group can be substituted
by replacing one or more hydrogen of the lower alkylene group with a substitueni(s) listed
under the definition of “substituted.”

{6035} As used herein, “alkoxy” refers to the formula ~OR wherein R 15 an alkyl,
an alkenyl, an alkynyl, a cycloalkyl, a cycloalkenyl, arvl, hetercaryl, heterocyclyl, aryl{alkyl},
heteroaryl{alkyl} or heterocyclyl{alkyly is defined herein. A non-limiting hist of alkoxys are

methoxy, ethoxy, n-propoxy, 1-methylethoxy (isopropoxy), n-butoxy, 1so-butoxy, sec-butoxy,

0.



WO 2021/236771 PCT/US2021/033159

tert-butoxy, phenoxy and benzoxy. In some instances, an alkoxy ¢an be ~OR wherein R is an
unsubstituied Cra alkyl Analkoxy may be substifuted or unsubstituted.

{6036} As used herein, “acyl” refers to a hydrogen an alkyl, an altkenyl, an alkynyl,
a cycloalkyl, a cycloalkenyl, aryl, heteroaryl, heterocyclyl, aryl{alkyl}, hetercaryl{alkyl) or
heterocyclyl{alkyl} connected, as substituents, via a carbonyl group. Examples include formyl,
acetyl, propanoyl, benzoyl, and acryl  An acyl may be substituted or unsubstituted.

(6037} As used herein, “hydroxyalky!l” refers to an alkyvl group in which one or
more of the hydrogen atoms are replaced by a hydroxy group. Exemplary hydroxyalkyl groups
mnclude but are not hinuted to, 2-hydroxyethyl, 3-hydroxypropyl, 2-hydroxypropyl and 2 2-
dihydroxyethyl. A hydroxvalkyl may be substituted or unsubstituted.

(6038} As used herein, “haloalkyl” refers to an alkyl group 1n which one or more
of the hydrogen atoms are replaced by a halogen (e.g., mono-haloalkyl, di-haloalkvl and tri-
haloalkyl). Such groups include but are not hmited to, chloromethyl, fluoromethyl,
diftuoromethyl, triftuoromethyl, 1-chloro-2-flucromethyl and 2-fluorcisobutyl. A haloalkyl
may be substituted or unsubstituted.

[0039] As used herein, “haloalkoxy” refers to a O-~alkyl group in which one or more
of the hydrogen atoms are replaced by a halogen (e g, mono-haloalkoxy, di- haloalkoxy and
tri~ haloalkoxy}). Such groups mclude but are not limited to, chloromethoxy, fluoromethoxy,
diflusromethoxy, influoromethoxy, I-chioro-2-flusromethoxy and 2-fluoroisobutoxy. A
haloalkoxy may be substituted or unsubstituted.

[8040] A “sulfenyvl” group refers to an “~SR” group m which R can be hydrogen,
atkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, arvi, heteroaryl, heterocyelyl, arvi{alkyl),
hetercaryi{alkyl) or heteroeyclylalkyl}). A sulfeny! may be substituted or unsebstituted.

(6041} A “sulfinyl” group refers to an “-S(=(}-R” group in which R can be the
same as defined with respect to sulfenyl. A sulfinyl may be substituted or unsubstituted.

[6042] A “sulfonyl” group refers to an “S{2R” group m which R can be the same
as defined with respect to sulfenyl A sulfonyl may be substituted or unsubstituted.

(6043} An “O-carboxy” group refers to a “RC(=0)0-" group in which R can be
hydrogen, alkyl, alkenyl, alkynyl, cvcloaliyl, cycloalkenyl, arvl, heteroarvl, heterocyvelyl
aryi{alkyl}, hetercarvl{alkyl) or heterocyclyl{alkyl}, as defined herein. An O-carboxy may be

substituted or unsubstituted.
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[6044] The terms “ester” and “C-carboxy” refer to a “-C{=OY0R” group 1in which
R can be the same as defined with respect to G-carboxy. An ester and C-carboxy may be
substituted or unsubstituted.

[0045] A “thiocarbonyl” group refers to a “-C{=8IR” group in which R can be the
same as defined with respect to O-carboxy. A thiocarbonyl may be substituted or
unsubstituted.

{6046} A “trihalomethanesulfony!” group refers to an “X5CU80:-" group wherein
each X 15 a halogen.

160471 A “trihalomethanesuifonamido” group refers to an “XsCS{ORNRA)-”
group wherein each X s a halogen, and Ra 1s hydrogen, alkyl, alkenyl, alkynyl, cycloaikyl,
cvcloalkenyl,  aryl, hetercaryl,  heterocyclyl, arvl{(alkyl), hetercaryl{alkyl} or
heterocyclyl{alkyl).

[0048] The term “amino” as used herein refers to a -NH: group.

As used herein, the term “hydroxy” refers to a —OH group.
A "evano” group refers to a “~-CN” group.
The term “azido” as used herein refers to a —Ns group.

An “1socyanato” group refers to a “-NCO” group.

{0049
(0050
{0051
(0052
[0053] A “thiocyanato” group refers to a “-CNS” group.
[ 1 An “isothiocyanato” group refers to an ™ -NCS” group.
[ 1 A “mercapto” group refers to an “-SH” group.
i i A “carbony!” group refers to a C=0 group.
[ i An “S-sulfonamido”™ group refers to a “-SO2N{RaRgY” group n which Ra
and Rs can be independently hydrogen, alkyl, alkenyl, alkynyi, cycloalkyl, cycloatkenyl, aryl,
heteroaryl, heterocyclyl, arvi{alkyl}, hetercaryi{alkyl} or heterocyelyl{alkyl} An
S-sulfonamido may be substituted or unsubstituted.

[8058§] An “N-sulfonamido” group refers to a “REN(Ra}-” group n which Rand
Ra can be independently hydrogen, alkyl, alkenyl, alkynyl, cvcloalkyl, cycloalkenyl aryl,
heteroaryl, heterocyclyl, aryl{alkyl), hetercarvi{alkyl} or heterocyclyl{alkyl). An
N-sulfonamido may be substituted or unsubstituted.

[6059] An “QO-carbamy!” group refers to a “-OC{(=0IN(RaRs)"” group in which Ra

and Rs can be independently hydrogen, alkyl, alkenyl, alkynyl, cvcloalkvl, cycloalkenyl, aryl,
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heteroaryl, heterocyelyl, arvi{alkyl), hetercarvl{alkvl} or heterocvelyl{alkyly. An O-carbamyl
may be substituted or unsubstitoted.

8060} An “N-carbamyl” group refers to an “ROCEOIN{RA)-" group i which R
and Ra can be independently hydrogen, alkyl, alkenyl, alkynvl, cycloalkyl cycloalkenyl, aryl,
heteroaryl, heterocvelyl, aryi{alkyl), heteroaryl{alkyl} or heterocyelyl(alkyl}. An N-carbamyl
may be substituted or unsubstitoted.

[8061] An “O-thiocarbamyl” group refers to 3 “-OC{(=5)-N(RaRs}” group in which
Ra and Rp can be mdependently hydrogen, alkyl, alkenvl, alkynyl, cycloalkyl, cycloalkenyl,
arvl, heteroarvl, heterocyelyl, arylalkyl), hetercarvl{aliyl} or heterocyclyl{alkyl). An
O-thiocarbamyl may be substituted or unsubstituted.

0062} An “N-thiocarbamy!” group refers to an “ROC(=5)N(Ra)-" group in which
R and Ra can be independently hydrogen, alkyl, alkenvl, alkynyl, cveloalkyl, cycloalkenyl,
arvl, heteroarvl, heterocyelyl, arylalkyl), hetercarvl{aliyl} or heterocyclyl{alkyl). An
N-thiocarbamyl may be substituted or unsubstituted.

[0063] A “C-amudo”™ group refers to a “-C{=0)N{RaRs)” group in which Ra and
Re can be independently hyvdrogen, alkyl, alkenyl, alkynvl, cycloalkyl, cycloalkenyl, aryl,
heteroaryl, heterocyclyl, aryl{alky}, hetercaryl{alky} or heterocyclyl{(alkyl). A C-ammdo may
be substituted or unsubstituted.

[0064] An “N-anudo” group refers to a “RC(=0)N{Ra}-" group in whuch Rand Ra
can be independently hydrogen, alkyl, alkenvl alkynyl cycloalkyl, cycloalkenyl, aryl,
hetercaryl, heterocyclyl, aryi(alkyl), heteroaryi{alkyl} or heterocyclyl{alkyl). An N-amdo
may be substituted or unsubstituted.

[8065] The term “halogen atom™ or “halogen” as used herein, means any one of the
radio-stable atoms of column 7 of the Periodic Table of the Elements, such as, fluorine,
chlorine, bromune and 1odine.

[8066] Where the numbers of substituents 13 not specified {e.g. haloalkyl}, there
may be one or more substititents present. For example “haloalky!” may include one or more of
the same or different halogens. As another example, “Ci-Cs alkoxyphenvl” may include one
or more of the same or different alkoxy groups containing one, two or three atoms.

(60671 As used herein, the abbreviations for any protective groups, amino acids

and other compounds, are, unless indicated otherwise, in accord with their common usage,
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recognized abbreviations, or the IWPAC-IUB Commission on Biochemical Nomenclature
{See, Biochem. 11:942-944 (1972},

[806&] The term “pharmaceutically acceptable salt” refers to a salt of a compound
that does not cause significant irrttation to an organism to which it 1s administered and does
not abrogate the biological activity and properties of the compound. In some embodiments,
the salt 1s an acid addition salt of the compound. Pharmaceutical salis can be obtained by
reacting a compound with inorganic acids such as hydrohalic acid {e.g., hydrochloric acid or
hydrobromic acid), sulfuric acid, nitric acid and phosphoric acid. Pharmaceutical salts can also
be obtained by reacting a compound with an organic acid such as aliphatic or aromatic
carboxylic or sulfonic acids, for example formic, acetic, succinic, lactic, malic, tartaric, citric,
ascorbic, nicotinic, methanesulfonic, ethanesulfonic, p-toluenesulfonic, salicylic or
naphthalenesulfonic acid. Pharmaceutical salts can also be obtained by reacting a compound
with a base to form a salt such as an ammonium salt (for example, ammonium or
triethylammonium salt), an alkali metal salt, such as a lithium, a sodium or a potassium salt,
an alkaline earth metal salt, such as a calciom or a magnestum salt, a salt of organic bases such
as  dicyclohexviamime, N-methyl-B-glucamme, tristhydroxymethylDmethylamne, Ci-Cy
alkylanune, cyclohexylamine, tricthanolamune, ethylenediaruine, and salts with amuno acids
such as arginine and lysine

[0069] Terms and phrases used in this application, and varations thereof,
especially in the appended claims, unless otherwise expressly stated, should be constraed as
open ended as opposed to limiting. As examples of the foregoing, the term “including’ should
be read to mean “including, without himutation,” “including but not himited to,” or the hike; the
termy ‘comprising” as wsed herein 13 synonymous with C‘including,” ‘containing,” or
‘characterized by,” and 1s mclusive or open-ended and does not exclude additional, anrecited
elements or method steps; the term “having’” should be interpreted as “having at least;” the term
“includes” should be nterpreted as “includes but is not limited to;” the term ‘example” 15 used
to provide exemplary instances of the item in discussion, not an exhaustive or limiting list
thereof Inaddition, the term “comprising” 1s to be interpreted synonymously with the phrases
"having at least” or "including at least”. When used in the context of a compound or
composition, the term "comprising” means that the compound or compostiion inclades at least

the rectied features or components, but may also include additional features or components.
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(6070} With respect to the use of substantially any phuwal and/or singular terms
herein, those having skill in the art can translate from the plural to the singular and/or from the
singular to the plural as is appropriate to the context and/or application.  The vartous
singular/plural permutations may be expressly set forth herein for sake of clarity. The
indefinite article “a” or “an” does not exclude a plurality.

[0071] it is understood that, in any compound described herein having one or more
chiral centers, if an absolute stereochemistry 1s not expressly indicated, then each center may
independently be of {(R}-configuration or {S)-configuration or a mixture thereof Thus, the
compounds provided herein may be enantiomerically pure, enantiomerically enriched, racemic
mixture, diastereomerically pure, diastereomerically enriched, or a stereoisomeric mixture. In
addition 1t s understood that, in any compound described herein having one or more double
bond{s) generating geometrical isomers that can be defined as E or Z, each double bond may
ndependently be E or Z a mixture thereof. Likewise, it is understood that, in any compound
described, all tautomeric forms are also intended to be included.

[6072] It 13 to be understood that where compounds disclosed herein have unfilled
valencies, then the valencies are to be filled with hvdrogens or 1sotopes thereof, e g, hydrogen-
| {protium} and hydrogen-2 {deuterium}.

[6073] It s understood that the compounds described herein can be labeled
wsotopically.  Substitution with isotopes such as deuterium may afford certain therapeutic
advantages resulting from greater metabolic stability, such as, for example, ncreased in vivo
half-life or reduced dosage requirements.  FHach chemucal element as represented m a
compound structure may mclude any sotope of said element. For example, 10 a compound
structure a hydrogen atom may be explicitly disclosed or understood to be present n the
compound. At any position of the compound that a hydrogen atom may be present, the
hydrogen atom can be any sotope of hydrogen, inchuding but not houted to hydrogen-1
(protium} and hydrogen-2 (deuternim). Thus, reference herein to a compound encompasses
all potential isotopic forms unless the context clearly dictates otherwise.

[6074] Where a range of values 18 provided, it 1s understood that the upper and
lower limit, and each intervening value between the upper and lower limit of the range is

encompassed within the embodiments.
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Compounds

[0075] Examples of embodiments of the present application include the following:

Hmbodiment 1
(6076} A compound of Formula (I}, or a pharmaceutically acceptable salt thereof,

having the structure:

R?.b

wherein:

RM s selected from the group consisting of'

Ring A% Ring A% Ring A™ and Ring A% are independently selected from the group
consisting of’

a monocychic Cs.7 cycloalkyl substituted with R34

a hicyclic Ce-12 cycloalkyl substituted with R™

a 5-7 membered nifrogen-contaimng monocychic heterocyelyl, wherein a
nitrogen of the 5-7 membered mitrogen-contaming monocyclic heterocyclyl 13
optionally substituted with R, wherein a carbon of the 5-7 membered nitrogen-
containing monoecychic heterocyclyl is optionally substituted with R or R™ and
wherein when R 15 present, R™ i attached at a carbon atom adjacent to a nitrogen

of the 5-7 membered nitrogen-containing monocyclic heterocyciyvl;
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a 6-12 membered nitrogen-containing bicvclic heterocyelyl, wherein a nitrogen
of the 6-12 membered nitrogen-containing bicyclic heterocyclyl is optionally
substituted with R*"; wherein a carbon of the 6-12 membered nitrogen-containing
bicyclic heterocyclyl is optionally substituted with R™ or R¥* and wherein R¥ s

present, R¥

is attached at the carbon atom adjacent to a nitrogen of the 6-12 membered
mitrogen-containing bicyclic heterocvelyl; and
a 5-7 membered oxygen-contaiming monocyclic heterocyelyl substituted with
R ar R¥Y: wherein R¥ is attached at a carbon atom adjacent to an oxygen of the 5-
7 membered oxygen-containing monocychic heterocyclyl, and the 3-7 membered
oxvgen-comtaining monccyclic heterocyclyl does not mnclude any ring nitrogens;
wherein Ring AY Ring A” Ring A™ and Ring A% is optionally further

subsiituted;

. Tg - 3a . P -
wheremn when R* 15 A and Ring AY 15 a 5-7 membered

nitrogen-containing monocyclic heterocyelyl, then R¥ is present;

ey

wherein when RY is and Ring A™ is a 5-7 membered

nitrogen-containing monocyclic heterocyelyl, then R¥ is present;

ey

wherein when RY is and Ring A% is a 5-7 membered

nitrogen-containing monocyclic heterocyelyl, then R¥ is present;

wherein when R is , then Ring A% cannot be a monocyelic

3a2.

Cs.rcycloalkyl substituted with R*! or a bicyclic Cs.1z cycloalky! substituted with R

and
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wherein when R™ is X2 and Ring A% is a 5-7 membered
nitrogen-containing monocyclic heterocyclyl, then R’ is optional;
X' X% and X% are independently N or TR,
X4 i NR* O or §;
X% X% and X' are independently N or CR%,

R s selected from the group consisting of’

and

Ring A Ring A%, Ring A®® and Ring A™ are independently selected from the group

consisting of’
a monocyclic Csy cycloalkyl substituted with R,
a bicyclic Ce-12 cycloalkyl substituted with R

5-7 membered nitrogen-containing monocyclic heterocyelyl, wherein a
mirogen of the 5-7 membered nitrogen-containing monocyclic heterocyclyl s
optionally substituted with R, wherein a carbon of the 5-7 membered nitrogen-
containing monocyclic heterocyclyl is optionally substituted with B or R™° and
wherein when R™ is present, R™ is attached at a carbon atom adjacent to a nitrogen
of the 5-7 membered nitrogen-containing monocyclic heterocycivi;

a 6-12 membered nitrogen-containing bicvclic heterocyelyl, wherein a nitrogen
of the 6-12 membered nitrogen-containing bicyclic heterocycelyl is optionally
substituted with R°®; wherein a carbon of the 6-12 membered nitrogen-containing
bicyclic heterocyclyl is optionally substituted with R or R™® and wherein R s
present, R™ is attached at the carbon atom adjacent to a nitrogen of the 6-12 membered
nitrogen-containing bicyclic heterocyelyl; and

a 5-7 membered oxygen-comtaining monocyclic heterocyelyl substituted with
R or R™Y: wherein R is attached at a carbon atom adjacent to an oxygen of the
5-7 membered oxygen-containing monocyche heterocyelyl, and the $5-7 membered

oxygen-containing monocyclic heterocyclyl does not mclude any ring mitrogens;
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wherein Ring A", Ring A® Ring A™ and Ring A% is optionally further

substituted;

ib

wherein when R i and Ring A'™ s a 5-7 membered

. . . i AN -
nitrogen-containing monocyelic heterocyelyl, then R is present;

wherein when RY is and Ring A% is a 5-7 membered

. . . i AN -
nitrogen-containing monocyelic heterocyelyl, then R is present;

. i . . 3 . J—
wherein when R s and Ring A™ i5 a 5-7 membered
. . . . z ,'z .
nitrogen-containing monocyclic heterocyclyl, then RI™ is present;
XoE

: T 78
wherein when R is X

, then Ring A cannot be a monocyclic
Carcycloaikyl substituted with R or a bicyclic Coz eycloalkyl substituted with R7%;
o J J o v

and

&b
am
_§_< A4b
(T

nitrogen-containing monocyclic heteroeyelyl, then R 1s optional;
X1 3 %and X7 are independently N or CRWL
X*® s NR™, Qor§;

X X and X are independently N or CR¥3;

. A2 . . A% .
wherein when R is and Ring A™ s a3 5-7 membered

Rl g3 R0 gL R0 4504 RY are independently selected from the sroup consisting
s > 5 s ., il o
s H
§N3<N o
““M il

of ~OH, -NRMRY, ~Cia alkybNERHRY ~0C4 alkyl-NRMRY,
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H

% "3 nd /j)\

M

P ;f’”“o = \(O \;”E‘}‘/_\?LQN 0 ¥y R
H Yoo m R mz L

> >

O

AN Ay

RT NHp OH ;n4 R™ OH OH .

R R™ R¥ and R™ are independently selected from the group consisting of -R™,
~C alkyl, ~C,  cycloalkyl, ~-C(=0)C_alkyl and —1 Jet™, wherein the ~C, , cycloalkyl, the
~CEOC, alkyiand the ~Het* is optionally substituted with one or two or three substitnents
selected from the group consisting of ~halogen, ~C, | alkyi, ~OH, -NR™R", -C, , alkoxy,
CEOOH, ~CEOX0CH alkyl, ~CEOINHE(EORC alkyl, ~NHC(=0)C, alkvl and -
CEOIN(RMIRY, wherein the ~C, | alkyl 1s optionally substituted with one or two or three
substituenis selected from the group consisting of ~halogen, ~OH, ~-NR™MR", ~C, | alkoxy, -
CEOYOH, -C(=0)0C14 alkyl, ~CEONHSEORC4 alkyl, ~-NHOEO)C alkyl and -~

CE=OINER™MRY,

R R¥R™ and R™Y are independently selected from the group consisting of —
halogen, —C , alkyl, ~C,  cycloalkyl, -OH, ~OCiqalkyl, -NR™IR?, ~Ciq alkyRT)R", -
C(=0YOH, ~Cus alkvl-C(=0YOH, ~C(=0)0C14 alkyl and —Cis alkyl-C(=0)0C14 alkyl;
wherein the ~C, | alkyl, 1s optionally substituted with one or two substituents selected from the
group consisting of —halogen, —~0OH, -Ciq alkoxy, -C{(=0)0H, -CE=EOOC4 alkyl, —
CEONHSEO R4 alkyl, -NHCEO)C g alkyl and ~CEOINRTIRY, and wherein the -C,
cycloalkyl and the -OC 14 alkyl 1s optionally substituted with one or two substituents selected
from the group consisting of —halogen, —~OH, —Cig alkyl, —Cig alkoxy, -C{=0)OH, -
C(=0Y0Caalkyl, ~CEOINHEE0O R alkyl ~NHOE0Y 14 alkyl and ~CEOINRTIRD,

R, Rm, R™ and R are independently selected from the group consisting of —
C(=0)OH, —C,_ alkyl and -C__ cycloalkyl, wherein the —C,  alkyl is optionally substituted

with one or two or three substituents selected from the group consisting of —halogen, -OH, —

Crs alkoxy, —~C(=0)0H, —C(=0)0C 14 alkyl, —C(=0)NHS(=0)C14 alkyl, ~NR™IC(E=0IC14
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alkyl, ~C(=0) N(R™MR" and -NRMR", and wherein the -C _ cycloalkyl is optionally

substituted with one or two or three substifuenis selected from the group consisting of -

halogen, —OH, —Chg alkyl, —~Cie  alkoxy, -CEOOH, -CEOYOCe  alkyl

R and R are independently selected from the group consisting of —Cis alkyl, -
s eyeloalkyl and <{CraalkyhN{R™IR®, wherein the -Ci4 alkyl is optionally substituted with
one or two or three substituents selected from the group consisting of ~halogen, ~OH, 14
atkoxy, ~C{(=0YOH, (C=0)NHS(=01(Ci4 alkyl) and -NHC(=0)C4 alkyl, and wherein the
—Cs cycloalkyl and the «(Ci4 alkylDIN{R™R" 15 optionally substituted with one or two or three
substituents selected from the group consisting of —halogen, -OH, —C1.4 alkyl, —Cy4 alkoxy, —
C(=0YOH, -C{(=0)0C s alkyl, {C=0NHS(=0)(Craalkyl) and -NHC(=0)C14 alkyl;

each R™ and each R” are independently selected from the group consisting of hydrogen,
—R¥, -, alkyl, —C_ eycloalkyl, -C(=0)C,_alkyl and —Het", wherein the —C__ alkyl, the
—C. , cycloalkyl and the —-C(=0)C, alkyl is optionally substituted with one or two or three
substituents selected from the group consisting of —halogen, —~OH, —-NH» —Ci4 alkyl, -OC,
atkyl, -C(=0}OH, -C(=0)0C4 alkyl, -CEOINHS(=01Cra alkyl and -NHCE0YC, alkyl;
or

R™ and R are taken together along with the atom to which R™ and R” are attached to
form an optionally substituted 4-7 monocyclic heterocyclic ring or an optionally substituted 7-
10 bicyclic heterocyehic ring;

R* and R are independently selected from the group consisting of:

OH NH;  OH gnd OH ORW.
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RY, gRWI R¥? R™ and RY* are independently selected from the group consisting of
an unsubstituted ~Cira alkyl and a substituted —Ci4 atkyl substituted with one or two or three
substituents selected from the group consisting of ~halogen, ~OH, ~0C:4 alkyl, ~C(=0YOH
and ~C(=0)0Ciaalkyl

Het* is an optionally substituted 5-, 6- or 7-membered monocyclic hetercaryl, an
optionally substituted 4-, 5-, 6- or 7-membered monocyclic heterocyelyl, an optionaily
substituted fused §-, 9-, 10- or 11-membered bicyclic heteroary! or an optionally substituted
fused 8-, 9-, 10- or 11-membered heterocyclyl, wherein each hetercaryl and each heterocyclyl
contains at least one hetercatom independently selected from the group consisting of O, S,
S(=0), S(=0)and N;

nl, n2 n3 n4, nS n6, n7 and n8 are independently 1 or 2;

ml, m2 m3 and m4 are independently 1 or 2;

R* and R* are independently selected from the group consisting of hydrogen, halogen,
cyano, —CHs, -CH2CHs, —CH2OH, -OCHs and —SCH;;

RZ R® R¥* R™ R R? are independently selected from the group consisting of
hydrogen and halogen;

RAal RA R and R™ are selected from the group consisting of hydrogen, halogen,
cyano, an unsubstituted Cr4alkyl], an vosubstituted Crabaloalkyl, an unsubstituted Craalkoxy
and an unsubstituted Cr4 haloalkoxy,; and

R*2 and R*™ are selected from the group consisting of hyvdrogen, an unsubstituted Cis

alkyl and an unsubstituted Ci-g haloakkyl.

Embodiment 2

[0077) The compound of Embodiment I, wherein R¥ is B{‘L\\ "

Embodiment 3
[0078] The compound of Embodirnent 2, wherein Ring A" is a monocyclic Cs7

cycloalkyl substituted with R¥L

3.
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Embodiment 4
[0079] The compound of Bmbodiment 2, wherein Ring A" is a bicyelic Csiz

cycloalkyl substituted with R¥2,

Embodiment 5

{6086 The compound of Embodiment 2, wherein Ring A" is a 5-7 membered
nitrogen-containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered
nitrogen-containing monocyclic heterocyclyl is substituted with R* | wherein a carbon of the
5-7 membered nitrogen-containing monocyclic heterocyclyl is optionally substituted with R*
or R' and wherein when R™ is present, R*™ is attached at a carbon atom adjacent to a

nitrogen of the 5-7 membered nitrogen-containing monocyclic heterocyelyl

Embodiment 6

[0081] The compound of Embodiment 2, wherein Ring A is 3 6-12 membered
nitrogen-containing bicyclic heterocyclyl, wherein a nitrogen of the 6-12 membered nitrogen-
containing hicyclic heterocyelyl 15 optionally substituted with R*®; wherein a carbon of the 6-
12 membered nitrogen-containing bicyche heterocyclyl 1s optionally substituted with R or
R and wherein R*® s present, R is attached at the carbon ators adjacent to a nitrogen of

the 6~12 membered nitrogen-containing bicychic heterocycelyl

Embodunent 7

[6082] The compound of Embodiment 2, wherein Ring AY s a 5-7 membered
oxygen-containing monocyche heterocyely! substituted with R or R™ wherein R i
attached at a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing
monocychic heterocyclyl, and the 5-7 membered oxygen-containing monocychic heterocyelyl

does not include any ring nitrogens.

Embodiment 8

[BO83] The compound of any one of Embodiments 2-7, wherein X'® is N.

Embodiment 9

[084] The compound of any one of Embodiments 2-7, wherein X'® is CR*.
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Embodiment 10
[B085]

Embodiment 11

[0086]

Embodiment 12

[0087)

Embodiment 13

[G088]

Embodiment 14

[6089]

Embodiment 15

[6090]

Embodiment 16

[6091]

Embodiment 17

[0092]
Crsalkyl.

Embodiment 18

[0093]

Cishaloalkyl.

Embodiment 19

[6694]

PCT/US2021/033159

The compound of any one of Embodiments 2-9, wherein X* is N.

The compound of any one of Embodiments 2-9, wherein X*® is CR*!

The compound of any one of Embodiments 2-11, wherein X™ is N

The compound of any one of Embodiments 2-11, wherein X% is CR*,
% >

The compound of Embodiment 9, 11 or 13, wherein R*! is hydrogen.

The compound of Embodiment 9, 11 or 13, wherein R*! is halogen.
5 k fa=

The compound of Embodiment 9, 11 or 13, wherein R%! is cyano.

The compound of Embodiment 9, 11 or 13, wherein R* is an unsubstitated

The compound of Embodiment 9, 11 or 13, wherein R*! 13 an unsubstituted

The compound of Embodiment 9, 11 or 13, wherein R* is an unsubstituted

Crsalkoxy, such as methoxy.
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Embodiment 20

[0095] The compound of Embodiment 9, 11 or 13, wherein R*! is an unsubstituted

X2
AT
Exaroples of

X8 mclude, but are not Hmited to, the

Ci-4 haloalkoxy.

[08096]
following:

. X?.a Xza . XZa

xia Ry X1a’ RN ia Ry
& 7 ? & ’ k' 7 ?

X3a XEa
2a
.4

L X2a NR3e3
ta N NR383 X»]a" S X1a N
kﬂ\ = NR23 /l\ 2
Xsa X3a O

> > B

‘E(JL 3/ NRSaS
X &

P NR3E§6
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22X

Xza
X'? a" \

‘7}(“\ ?/ NRB&@
Xs 2

G
,XZa
NR3a8 ¥ 18 st e 3al
.
XS&
N RS&G
NH

. wherem each of shown rings can

be further substituted, including replacing the hvdrogen of the shown NH moiety.

Embodiment 21

{6097} The compound of Embodiment 1, wherein R' is

Embodiment 22

{3098} The compound of Embodiment 21, wherein Ring A is a monocyclic (s

cycloalkyl substituted with R¥*1

Embodiment 23

{8099 The compound of Embodiment 21, wherein Ring A* is a bicyclic Csp

cycloalkyl substituted with R7?,
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Embodiment 24

{6100} The compound of Embodiment 21, wherein Ring A™ is a 5-7 membered

nitrogen-containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered

nitrogen-containing monocyclic heterocyclyl is substituted with R* wherein a carbon of the
5-7 membered nitrogen-containing monocyclic heterocyclyl is optionally substituted with R¥
or R*°, and wherein when R’ is present, R™ is attached at a carbon atom adjacent to a

nitrogen of the 5-7 membered nitrogen-containing monocychic heterocyclyl.

Embodiment 23

(6101} The compound of Embodiment 21, wherein Ring A% is a 6-12 membered
nitrogen-containing bicyclic heterocyclyl, wherein a nitrogen of the 6-12 membered nitrogen-
containing bicyclic heterocyelyl is optionally substituted with R*™: wherein a carbon of the 6-
12 membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with RV or
R¥*® and wherein R' is present, R’ is attached at the carbon atom adjacent to a nitrogen of

the 6-12 membered niirogen-contairung bicychic heterocyelvl
& o o o

Embodiment 26

(6102} The compound of Embodiment 21, wherein Ring A™ is a 5-7 membered
oxygen-containing monocyche heterocyclyl substituted with R* or R*¥; wherein R i3
attached at a carbon atorn adjacent to an oxygen of the 5-7 membered oxvgen-confaining
monocychic heterocyelyl, and the 5-7 membered oxygen-contaiming monocyclic heterocycelyl

does not include any ring nitrogens,

Embodiment 27

{6103} The compound of any one of Embodiments 21-26, wherein X* i NR*.

Embodiment 28

(0104} The compound of Embodiment 27, wherein R*? is hydrogen.

Embodiment 29

8195} The compound of Embodiment 27, wherein R™ is an unsubstituted Ci4

alkyl.
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Embodiment 30

[0106]

haloalkyl.

Embodiment 31
(0167}

Embodiment 32

PCT/US2021/033159

The compound of Embodiment 27, wherein R*? is an unsubstituted Ci

The compound of any one of Embodiments 21-26, wherein X* is O.

include the following:

A
X.a

X4€3
% \i ' NR&EB
N
NR?)&G
Xc‘,a
Lk
X4a NR3a§
< |
N

10108} The compound of any one of Embodiments 21-26, wherein X* is §.
X«la )
£
[0109] Non-lmuting examples of N”
x4a x4a
, N
X4a NRL‘.BJ X4
H
N
NR386
43
x4a X NR386
NR3® %—<\ |
% <\ l N
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NH

3: : ™ M
H and NR¥*®  wherein each of shown rings can be

further substituted, including replacing the hydrogen of the shown NH moiety.

Embodiment 33

10110} The compound of Embodiment |, wherein R? is

Embodiment 34

(6111 The compound of Embodiment 33, wherein Ring A% is a monocyclic Csw

cycloalkyl substituted with R

Embodiment 35

[0112] The compound of Embodiment 33, wherein Ring A% s a bicyelic Cs-2

cycloalkyl substituted with R™.

Embodiment 36

[0113] The compound of Embodiment 33, wherein Ring A™ s a 5-7 membered
nitrogen-~-containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered
nitrogen-containing monocyclic heterocyclyl is substituted with R* wherein a carbon of the
5-7 membered nitrogen-containing monocyciic heterocyclyl is optionally substituted with B3
or B*° and wherein when R is present, R™™ is attached at a carbon atom adjacent to a

nitrogen of the 5-7 membered nitrogen-containing monocyche heterocyclyl

Embodiment 37

(6114} The compound of Embodiment 33, wherein Ring A™ is a 6-12 membered
nitrogen-containing bicyclic heterocyclyl, wherein a nitrogen of the 6-12 membered nitrogen-
containing bicyclic heterocyelyl is optionally substituted with R¥; wherein a carbon of the 6-

12 membered nitrogen-containing bicyclic heterocyelyl is optionally substituted with R or
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R and wherein R™ is present, R™™ is attached at the carbon atom adjacent to a nitrogen of

the 6-12 membered nitrogen-containing bicyclic heterocyclvl.

Embodiment 38

[0115]

The compound of Embodiment 33, wherein Ring A™ is a 5-7 membered

PR . . . . An ey 2510 . aliy -
oxygen-containing monocyelic heterocyelyl substituted with R or R*Y: wherein R 15

attached at a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing

monocychic heterocyclyl, and the 5-7 membered oxygen-containing monocyclic heterocyclyl

does not include any ring nitrogens.

Embodiment 39

(0116} The compound of any one of Embodiments 33-38, wherein X is N
Embodiment 40

(0117} The compound of any one of Embodiments 33-38, wherein X™ is CR™.

Embodiment 41
[0118]

Embodiment 42

The compound of Erabodiment 40, wherein R* is halogen.

(6119} The compound of Erobodiment 40, wherein R* 15 ¢yano.
Embodiment 43
[0128] The compound of Embodiment 40, wherein R* 15 an unsubstituted Cr4

alkyl.

Embodiment 44

(9121} The compound of Embodiment 40, wherein R* is an unsubstituted Cia
haloalkyl
Embodiment 45

81221 The compound of Embodiment 40, wherein R™ is an unsubstituted Ci4

atkoxy, such as methoxy.
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Embodiment 46

[0123] The compound of Embodiment 40, wherein R*® is an unsubstituted Ci

haloalkoxy.

(0124 Exemplary

following:

5a w58 x5a
__gnN N NR N .

%N N ‘ N .

G .
XSEE x5a %58
;o s /
N , N N
\N/ NR3al \N/ MR \N/ NH
Ha
X 52 - Xz 348
52 ‘ ST NR™4 N/ NR
/ S NR336 N \
N N N
\ o
N
5.
/X:j\ NR3&6 x:‘Sa
N\ Nf = NH
N N
N
N
H

and NR™®  wherein each of shown rings can be

2
1l
/I bt
Z
]
[&
&
k)

further substituted, mecluding replacing the hydrogen of the shown NH moiety.
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Embodiment 47

B8a
</X N
..% Aeia

[0125] The compound of Embodiment 1, wherein R' is X7e

Embodiment 48

{0126} The compound of Embodiment 47, wherein Ring A® is a 5-7 membered

nitrogen-containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered
nitrogen-containing monocyclic heterocycly! is optionally substituted with R™, wherein a
carbon of the 5-7 membered nitrogen-comtaining monocyclic heterocyclyl is optionally
substituted with R*™ or R', and wherein when R™ is present, R’® is attached at a carbon

atom adjacent to a nitrogen of the 5-7 membered nitrogen-containing monocyclic heterocyclvl.

Embodiment 49

(61271 The compound of Embodiment 47, wherein Ring A% is a 6-12 membered
nitrogen-containing bicyclic heterocyclyl, wherein a nitrogen of the 6-12 membered nitrogen-
containing bicyelic heterocyelyl is optionally substituted with R*®; wherein a carbon of the 6-
12 membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with RY or
R and wheretn R™® is present, R¥ 15 attached at the carbon atom adjacent to a nitrogen of

the 6-12 membered mitrogen-contaiming bicychie heterocyclyl.

Embodiment 30

[0128] The compound of Embodiment 47, wherein Ring A™ is a 5-7 membered
oxygen-containing monocychic heterocyclyl substituted with R™ or R wherein R¥ i5
attached at a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing
monocychic heterocyelyi, and the 5-7 membered oxygen-containing monocyelic heterocyclyl

does not include any ring mitrogens.

Embodiment 51

(6129} The compound of any one of Embodiments 47-50, wherein X% is N.

Embodiment 32

(6136} The compound of any one of Embodiments 47-50, wherein X% is CR**,
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Embodiment 53

(0131} The compound of any one of Embodiments 47-52, wherein X is N.

Embodiment 54

(6132} The compound of any one of Embodiments 47-52, wherein X is CR*?,

)
m§_< j A4<3
(6133} Examples of X'e include, but are not limited to, the
following:
- - 6a
Xba bei. X o
- 3a3
X‘?a/ ) X7ay X?& N Rsa )
O
X6\a\ XS—?\ XG&
N N N
H e . ¥
X?a’;l\\\/ N R336 X?a‘)fi\\/ N Raaa X?a“;l\\\/ N R3?~6
N N Rfiar;
62 Xﬁ_f\

/ TN % /: N
% i = NRSaE 7,*;J\\/NH , ,
XhL\/ and X'e , wherein each of shown rings can be

further substituted, including replacing the hydrogen of the shown NH moiety.

Embodiment 33

61341 The compound of Embodiment 3, 22 or 34, wherein R is -OH.

Embodiment 36

[0135] The compound of Embodiment 3, 22 or 34, wherein R*! 15 -N(R®)R®
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ey
I
7

Embodiment §
[0136]
N { R\n) :E{l’lh

Embodiment 58
(0137}
NRTIR®

Embodiment 539

Embodiment 60
[0139]

Embodiment 61
[0140]

Embodiment 62

[9141]

H
s NN O
\?ﬁ ij;

i ne

Embodiment 63

[6142]

Embodiment 64

[143]

PCT/US2021/033159

The compound of Embodiment 3, 22 or 34, wherein R’ is -Ci4 alkyl-

The compound of Embodiment 3, 22 or 34, wherein R™ i5 -0Cz4 alkyl-

5 H
?ih<:><fj =
3al ; "\’rn‘i

The compound of Embodiment 3, 22 or 34, wherein | i
Th d of Embod t3,220r34, wh R

The compound of Ernbodiment 59, wherem ni 15 1.
The compound of Erabodiment 59, wherem ni 15 2.
The of Embodiment 3, 22 wherein R™ g

compound or 34

The compound of Embodimnent 62, wherein n2 5 1.

The compound of Embodiment 62, wheremn n2 15 2.
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Embodiment 65

{0144 The compound of Embodiment 3, 22 or 34, wherein R**! is

Embodiment 66

0145 The compound of Embodiment 65, wherein n3 s 1.
{0143 P

Embodiment 67

6146} The compound of Embodiment 65, wherein n3 15 2.

Embodiment 68

101471 The compound of any one of Embodumnents 65-67, wherein ml is 1.

Embodiment 69

0148} The compound of any one of Emboduments 65-67, wherein m1 is 2.

Embodiment 70

The compound of any one of Embodiments 65-69, wheremn RY is an unsubstituted —C1.
salkyl

Embodiment 71

[0149] The compound of any one of Embodiments 65-69, wherein RY is a
substituted —Cr4alkyl substituted with one or two or three substituents selected from the group

consisting of ~halogen, ~OH, ~OC 14 alkyl, ~C(=0YOH and ~CE=OY0C4 alkyl

Embodiment 72

[0156] The compound of Embodiment 3, 22 or 34, wherein R™ g

né

R ' "mZ R\m

Embodiment 73

(01511 The compound of Embodiment 72, wheremn nd 15 1.
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Embodiment 74

(0152} The compound of Embodiment 72, wherein nd 15 2.

Embodiment 75

[0153] The compound of any one of Embodiments 72-74, wherein m2 1s 1,

Embodiment 76

[0154] The compound of any one of Embodiments 72-74, wherein m2 15 2.

=
i
R

Embodiment

[01585]  The compound of any one of Embodiments 72-76, wherein R™! is an

unsubstituted —Ci.a alkyl

Embodiment 78

(6156} The compound of any one of Embodiments 72-76, wherein R™! is5 a
substituted —Ciq alkvl substituted with one or two or three substituents selected from the group

consisting of —halogen, —-OH, —0C 14 alkyl, -C{(=0)0OH and -C(=0)0C 14 alkyl

Embodiment 79

OH

?ﬁi\i o

(61571 The compound of Embodiment 3, 22 or 34, wherein R*®! 15 :

o
HO#OH
RY
N
~

Embodiment 30

(0158} The compound of Embodiment 3, 22 or 34, wherein R™! is
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Embodiment 81
[0159]
O

AN

f
R™ NH, OH

Embodiment 82

[i60]

Y

F.Qm

Embodiment &3
[0161]

Embodiment 84
[0162]

Embodiment 85
[0163]
N'(i{”l}Rﬂ'

Embodiment 86
[0164]
N { R\n) :E{l’lh

Embodiment 87

[0165]

Embodiment 88
0166}

OH OH

PCT/US2021/033159

T htﬁ COm ‘)Ouﬂd Of Embodimem 3 22 Or 34 wherein Rfial iS
z 3

I bt‘: COm )ound ()f Eil’ﬁb()diﬁ‘lei'lt 3 22 or 34 wherein }\23211 iS
> >

The compound of Embodiment 4, 23 or 35, wherein % ig -OH.
The compound of Ernbodiment 4, 23 or 35, wherein R¥ is -N(R®)IR?

The compound of Embodiment 4, 23 or 35, wherein R¥ is -Cia alkyl-
The compound of Embodiment 4, 23 or 35, wherein R’ {5 -0C4 alkyl-

§ H

KaIN N0
e

The compound of Embodiment 4, 23 or 35, wherein R** is

The compound of Embodiment 87, wherein nl 15 1.
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Embodiment 89
[0167]

Embodiment 90
[0168]

H
N

T?ng\il%)“;O

)niz'

Embodiment 91
[0169]

Embodiment 92

16170}

Embodiment 93

Embodiment 94
[8172]

Embodiment 95

[8173]
Embodiment 96
[0174]

Fmbodiment 97
[6175]

PCT/US2021/033159

The compound of Embodiment 87, wherein nl 15 2.

The compound of Fmbodiment 4, 23 or 35, wherein R s
M b3

The compound of Embodiment 90, wherein n2 is 1.

The compound of Embodiment 90, wherein n2 15 2.

}§ 13
N\fé3

- . . = C i) - mt L,
The compound of Embodiment 4, 23 or 35, wherein R* {5 R

The compound of Erabodiment 93, wherem n3 15 1.
The compound of Erabodiment 93, wherem n3 15 2.
The compound of any one of Embodiments 93-95, wherein ml 15 1,

The compound of any one of Embodiments 93-95, wheremn m1 15 2.
¥
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Embodiment 98

{6176} The compound of any one of Embodiments 93-97, wherein R¥ is an

unsubstituted ~Ciaalkyl

Embodiment 99

(6177} The compound of any one of Embodiments 93-97, wherein RY is a
substituted —Ci4alkyl substituted with one or two or three substituents selected from the group

consisting of —halogen, —OH, —0C 14 alkyl, C{(=0)0OH and -C(=0}0C 14 alkyl

Embodiment 100

0178 The compound of Embodiment 4, 23 or 35, wherein R ig
{ | p , ,

nd
?f\;lm N\&O

me ;QW 1

Embodiment 101

[0179] The compound of Embodiment 100, whereinnd 15 1.

Embodiment 102

[0180] The compound of Embodiment 100, wherein nd 15 2.

Embodiment 103

(0181} The compound of any one of Embodiments 100-102, wherein m2 s 1

Embodiment 104

[6182] The compound of any one of Embodiments 100-102, wherein m2 18 2,

Embodiment 105

[0183] The compound of any one of Embodirnents 100-104, wherein RV! s an

unsubstituted —Crs alkyl
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Embodiment 106

(0184 The compound of any one of Embodiments 100-104, wherein R¥! is a
substituted ~Craalkyl substituted with one or two or three substituents selected from the group

consisting of ~halogen, ~OH, ~0C 4 alkyl, ~C(=00OH and ~C(=0)Y0Caalkyl

Embodiment 107

OH

[0185] The compound of Embodiment 4, 23 or 35, wherein R* is ‘

Embodiment 108

[6186] The compound of Embodiment 4, 23 or 35, wherein R® js 1"

Embodiment 109

(0187} The compound of Embodiment 4, 23 or 35 wherein R g

O
gNJ O
R NH, OH

Embodiment 110

[0188] The compound of Embodiment 4, 23 or 35, wherein R*™ i
QNW‘O

R™ OH OH

Fmbodiment 111

$189 The compound of Embodiment 5, 24, 36 or 48, wherein R* (s —-R*L.
] P ,
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Embodiment 112

[6190]

Embodiment 113

[6191]

Embodiment 114
[0192]

Embodiment 115

[0193]

Embodiment 116
[0194]

Embodiment 117

[0195]

Embodiment 118
10196}

Embodiment 119
101971

PCT/US2021/033159

The compound of Embodiment 109, wherein —-R* is

The compound of Embodiment 112, whereinn5 15 1.

The compound of Embodiment 112, wherein n5 15 2.

m3

( néd

The compound of Embodiment 112, wherein ~R*! is R

The compound of Embodiment 115, wherein n6 1s 1.

The compound of Embodiment 115, wherein n6 15 2.

The compound of any one of Emboduments 115-117, wheretn m3 s 1.

The compound of any one of Emboduments 115-117, wheretn m3 1s 2.

~4{-
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Embodiment 120

mé
~N G
{ n7

[6198] The compound of Embodiment 112, wherein —R* 5 R
Embodiment 121

(6199 The compound of Embodimaent 120, wheremn n7 5 1.
Embodiment 122

(62001 The compound of Embodiraent 120, wherein n7 5 2.
Embodument 123

(6201} The compound of any one of Embodiments 120-122, wheremn m4 1s 1.
Embodument 124

[6202] The compound of any one of Embodiments 120-122, wherein m4 1s 2,

Embodiment 125

N

L

[6263] The compound of Embodiment 112, wherein -R™ 13

Embodiment 126

(6204 The compound of Embodiment 125, whereinn8 13 1.

Embodiment 127

[6205] The compound of Embodiment 125, wherein n8 13 2.

Embodiment 128

HO

[8206] The compound of Embodiment 112, wherein —R* is OH
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Embodiment 129

[6207]  The compound of Embodiment 112, wherein -R* is NHp  OH

Embodiment 130

(6208} The compound of Embodiment 112, wherein -R* 15 OH ORWA,

Embodiment 131

[6209] The compound of Embodiment 5, 24, 36 or 48, wherein R3® i3 ~C, , alkyl,
wherein the ~C | | alkyl 15 optionally substituted with one or two or three substituents selected
from the group consisting of -halogen, ~OH, ~-NRMR", -C,  alkoxy, ~C(=0)}OH, -

C(=0)0C 14 alkyl, ~C=0NHS(=0:C1a alkyl, -NHC(=0)C,_alkyt and ~C{=0)N(R™R",

Embodiment 132

(6216} The compound of Embodiment 5, 24, 36 or 48, wherein R* 15 -,

3-7

~

cycloalkyl, wheren the (. cycloalkyl s optionally substituted with one or two or three

37
substituents selected from the group consisting of ~halogen, ~C,  alkyl, ~OH, ~N{R™R", -C

, alkoxy, ~C(=0)0H, ~C(=0)0C 14 alkyl, ~C(=0)NHS(=0)C1a alkyl, -NHOEO)C, alkyl

and ~C{=0N{R™R",

Embodiment 133
(0211} The compound of Embodiment 5, 24, 36 or 48, wherein R* is ~C=0YC,

Jalkyl, wherem the ~C(=0)C,_alkyl s optionally substituted with one or two or three
substituents selected from the group conssting of ~halogen, ~OH, ~-NR™MR", ~C,  alkoxy, -
CEOYOH, ~C(=0)0C14 alkyl, ~CEOINHSEORCL alkyl, -NHOEOIC alkyl and -

CECHNR™MRE,
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Embodiment 134

[0212]

PCT/US2021/033159

The compound of Embodiment 5, 24, 36 or 48, wherein R™* is ~Het*!,

wherein the —Het"! is optionally substituted with one or two or three substituents selected from

the group consisting of ~halogen, ~OH, ~NR"™R", - alkoxy, -CE00H, ~C(=0)0C14

alkyl, ~C(=0)NHS(=0nC 14 alkyl, ~-NHC(=0)C,_alkyl and ~C{=0)NR"R"

Embodiment 135
(0213}

Embodiment 136

[6214]

Embodiment 137

[6215]

Embodiment 138

[6216]

Embodiment 139

[6217]

Embodiment 140
[0218]

Embodiment 141
[0219]

The compound of Embodiment 6, 25, 37 or 49, wherein R™¢ is ~R*

H
N
O
The compound of Embodiment 135, wherein —R* 5 9
The compound of Embodimaent 136, wheremn nS 5 1.
The compound of Embodimaent 136, wherein uS 5 2.
m3
N ]
{ ne
The compound of Embodiment 135, wherein -RY is R¥2

The compound of Embodiment 139, whereinn6 1s 1.

The compound of Erabodiment 139, wherein n6 1s 2.
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Embodiment 142

{6220} The compound of any one of Embodiments 139-141, wherein m3 1s 1.

Embodiment 143

(6221} The compound of any one of Embodiments 139-141, wherein m3 1s 2.

Embodiment 144

42221 The compound of Embodiment 135, wherein —R™ 15 RS

Embodiment 145

[08223] The compound of Embodiment 144, wheremn n7 15 1.

Embodiment 146

[8224] The compound of Embodiment 144, wherein n7 15 2.

Embodiment 147

[6225] The compound of any one of Embodiments 144-146, wherein m4 1s 1.

Embodiment 148

{6226} The compound of any one of Embodiments 144-146, wherein m4 1s 2.

Embodiment 149

(6227} The compound of Embodiment 135, wherein -R*' is

Embodiment 150

[0228] The compound of Embodiment 149, whereinn8 15 1.

Embodiment 151

[0229] The compound of Embodiment 149, wherein n8 15 2.
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Embodiment 152

HO

(6230} The compound of Embodiment 135, wherein -R* 15 OH

Embodiment 153

[0231] The compound of Embodiment 135, wherein -R* is

Embodiment 154

(6232} The compound of Embodiment 135, wherein -R* 13 OH ORWY,

Embodiment 155

[6233] The compound of Embodiment 6, 25, 37 or 49, wherein R i3 ~C, , alkyl,
wherein the ~C | | alkyl 15 optionally substituted with one or two or three substituents selected
from the group consisting of -halogen, ~OH, ~-NRMR", -C,  alkoxy, ~C(=0)}OH, -

C(=0)0C 14 alkyl, ~C=0NHS(=0:C1a alkyl, -NHC(=0)C,_alkyt and ~C{=0)N(R™R",

Embodiment 156

0234} The compound of Embodiment 6, 25, 37 or 49, wherein R®® i5 -,

3-7

cycloalkyl, wheren the ~C

o
3-7

cycloalkyl 1s optionally substituted with one or two or three
substituents selected from the group consisting of ~halogen, ~C,  alkyl, ~OH, ~N{R™R", -C
, alkoxy, ~C(E=0M0H, ~C=0)0C 14 alkyl, ~CEOINHS(E0RC14 alkyl, -NHCEOYC, jalkyl

and ~C{=0N{R™R",
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Embodiment 157

[0235] The compound of BEmbodiment 6, 25, 37 or 49, wherein R¥ is ~CEOC,

Llkyl, wherein the ~C(=0)C, alkyl s optionally substituted with one or two or three
substituents selected from the group consisting of ~halogen, ~OH, -N{R™}R", -C | alkoxy,
CEOOH, ~CEO0CI alkyl, ~CEOINHS(EORCM alkyl, ~NHCEOC, alkyl and -

C=0)N(R™R".

Embodiment 158

{6236} The compound of Embodiment 6, 25, 37 or 49, wherein R™ is ~Het",
wherein the —Het"! is optionally substituted with one or two or three substituents selected from

the group consisting of ~halogen, ~OH, ~NR"™R", - alkoxy, -CE00H, ~C(=0)0C14

alkyl, ~C(=0)NHS(=0nC 14 alkyl, ~-NHC(=0)C,_alkyl and ~C{=0)NR"R"

Embodiment 159

8237 The compound of Embodiment 7, 26, 38 or 50, wherein K™ is -OH.
] P

Embodiment 160
[0238]  The compound of Embodiment 7, 26, 38 or 50, wherein R™ is -N{R™RY

Embodiment 101
[023%] The compound of Embodinent 7, 26, 38 or 50, wherein R* is -Ci4alkyl-
NRMR

Embodiment 162

[0240]  The corapound of Embodiment 7, 26, 38 or 50, wherein R 15 -OC2.4alkyl-

N(RYIL'}RIH.

Embodiment 163

02411 The compound of Embodiment 7, 26, 38 or 50, wherein R* i3
3'6‘ H
nt
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Embodiment 164
[0242]

Embodiment 165
[0243]

Embodiment 166
[0244]

H

N
~§N =
LT

Embodiment 167

10245]

Embodiment 168

10246]

Embodiment 169

10247}

ﬁ n3
e

mt &

Embodiment 170

[0248]

Embodiment 171

[0249]

Embodiment 172
[025¢]

PCT/US2021/033159

The compound of Embodiment 163, whereinnl 13 1.

The compound of Embodiment 163, wherein nl 13 2.

3

The compound of Embodiment 7, 26, 38 or 50, wherein R™ is

The compound of Embodiment 166, wherein n2 15 1.

The compound of Embodiment 166, wherein n2 15 2.

The compound of Fmbodiment 7, 26, 38 or 30, wherein R ig
bk >

The compound of Erabodiment 169, wheremn3 15 1.

The compound of Erabodiment 169, wheremm n3 18 2.

The compound of any one of Embodiments 169-171, whereitn mi 3 1.
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oty
7
12

Embodiment 1

(0251} The compound of any one of Embodiments 169-171, wherein m1 15 2.

Embodiment 174

[0252] The compound of any one of Embodiments 169-173, wherein RY is an

unsubstituted ~Ciaalkyl

Embodiment 175

(6253} The compound of any one of Embodiments 162-173, wherein RY is a
substituted —Ci.4 alkyl substituted with one or two or three substituents selected from the group

consisting of —halogen, —OH, —0C 14 alkyl, C{(=0)0OH and -C(=0}0C 14 alkyl

Embodiment 176

(62541 The compound of Embodiment 7, 26, 38 or 50, wherein R™ is

»&/7‘34

m2 | Rt

Embodiment 177

[0255) The compound of Embodiment 176, whereinnd 15 1.

Embodiment 178

[0256] The compound of Erabodiment 176, wherein nd 18 2.

Embodiment 179

(0257} The compound of any one of Embodiments 176-178, wherein m2 s 1.

Embodiment 180

[0258] The compound of any one of Embodiments 176-178, wherein m2 1 2,

Embodiment 181

[0259] The compound of any one of Embodiments 176-180, wherein RV! is an

unsubstituted ~Crs alkyl.
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Embodiment 182

[0260]

PCT/US2021/033159

The compound of any one of Embodiments 176-18C, wherein RY is a

substituted ~Craalkyl substituted with one or two or three substituents selected from the group

consisting of ~halogen, ~OH, ~0C 4 alkyl, ~C(=00OH and ~C(=0)Y0Caalkyl

Embodiment 183

[0261]

Embodiment 184
162621
0

Ho’j/b\o}»;
RY

N
N?\i

Embodiment 185
[08263]
O
O

f
R™ NH, OH

Embodiment 136
[6264]

¥ o

R™ OH CH |

The compound of Embodiment

The compound of Embodiment

The compound of Embodiment

The compound of Embodiment

-49-

7, 26, 38 or 50, wherein R is

7. 26, 3% or 50, wherein R ig

e - o < 2.:’]\ .
7, 26, 38 or 50, wherein R s

k S : I -
7, 26, 38 or 530, wherein R™ 15



WO 2021/236771 PCT/US2021/033159

Embodiment 187

[0265] The compound of Embodiment 3, 22 or 34, wherein the monocyclic Csa

*

cycloalky!l substituted with R*™ is selected from the group consisting of

and . wherein asterisks indicate the position of the fused bond.

Embodiment 188

[8266] The compound of Embodiment 4, 23 or 35, wherein the bicyche Conz

eycloalkyl substituted with R*? is . wherein asterisks indicate the position of the

fused bond.

Embodiment 189

[6267] The compound of Embodiment S, 24, 36 or 48, wherein the 5-7 membered
mitrogen-containing monocyclic heterocyelyl, wheremn a nurogen of the 53-7 membered
nitrogen-containing monocychc heterocyclyl is optionally substituted with R*®, wherein a
carbon of the 5-7 membered nirogen-containing monocyclic heterocyelyl s optionally
substituted with R** or R, and wherein when R is present, R™ is attached at a carbon

atom adjacent to a nitrogen of the 5-7 membered mitrogen-containing monocychic heterocyclyl

C Q ™ O
NR&’&?
NR3?3
is selected from the group counsisting of:
NRSaS
ORGEIORS
B . " " NRE&S
RJa L , and L\\/ , wherein

asterisks indicate the position of the fused bond, and R™ and R™" are each optionally present.
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Embodiment 190

[6268] The compound of Embodiment 6, 25, 37 or 49, whergin the 6-12 membered
nitrogen-containing bicyelic heterocyclyl, wherein a nitrogen of the 6-12 membered nitrogen-
containing bicyclic heterocyelyl is optionally substituted with R**; wherein a carbon of the 6-
12 membered nitrogen-containing bicyclic heterocyclyl is optionally substitated with R¥ or
R and wherein R* is present, R¥ is attached at the carbon atom adjacent to a nitrogen of

the 6-12 membered nitrogen-contaimning bicyclic heterocyclyl is selected from the group

N RBBS
RS&SN
® N RE&@
#
o " N RSSS . .
consisting  of: , , , ,
N R3a5
) *
326 *
. NR -
NR26 % NR 346
3ab
* NR ® ® *
NR:‘}HG .
* * * N R?;aﬁ * N chj[
H
O N
G G
" NR?}HS * NRSaG " NRS&E‘) " NR3a6 * NRB&G
- H
NRSa0 G N
* * M Rﬁaﬁ - N RBaB w N R36‘3 ® N R336
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338
Q"’Q

NR3a6 * et * N R5a8
* N Rqe?\ﬁ
. NH . .
o)
) i ’ O ,
i N Rfﬁafﬁ
% N R336 - A *
’ *
# N RSaG
O N :
H . NES8 ? ' |

NR336 %

;z

#* +
;%K
( 2

Z

Py

[T

%

NH
, wherein asterisks indicate the position

of the fused bond, R™ and R are each optionaily present, and each of shown rings can be

further substituted, ncluding replacing the hydrogen of the shown NH moiety.

Embodiment 191

[6269] The compound of Embodiment 7, 26, 38 or 50, wherein the 5-7 membered
oxygen-containing monocyclic heterocyclyl substituted with R or R*V: wherein R¥Y ig
attached at a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing
monocychic heterocyclyi, and the 5-7 membered oxygen-containing monocyclic heterocyelyl

%

does not include any ring nitrogens is selected from the group consisting of’ O
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O
* * & * * * @) ®
O N
\ , o, . and , wherein asterisks

indicate the position of the fused bond, and R¥ or R is present.

Embodiment 192

8270 The compound of Embodiment 5, 24, 36 or 48, wherein R** is —halogen.
f g

Embodiment 193

(0271} The compound of Embodiment 5, 24, 36 or 48, wherein R* is —C, ,alkyl,

wherein —C,  alkyl, s optionally substituted with one or two substituents selected from the

group consisting of —halogen, —OH, —Ci4 alkoxy, -C(=0)0H, -CE=0Y0C alkyl, —
C(=O)NHS(=0nC1 alky]l, -NHC(=0)C 14 alkyl and ~C{=0IN{(R™R".

Embodiment 194

[6272] The compound of Embodirent S, 24, 36 or 48, wherein R™ ig ~C. .,

cycloalkyl, wherein the —C, , cycloalkyl is optionally substituted with one or two substituents
selected from the group consisting of —halogen, ~OH, —Cisalkyl, —Ci4 alkoxy, -C(=0)OH, —
CEOOCaalkyl, -CEOINHSEORCHs alkyl, -NHO(=0)C g alkyl and —CE=0NR™RY.

Embodiment 195

8273 The compound of Erabodiment S, 24, 36 or 48, wherein R*™ is ~-OH.
] I

Embodiment 196
(0274} The compound of Erabodiment 5, 24, 36 or 48 wherein R* is ~QOCraalkyl,

wherein the ~OC 14 alkyl 18 optionally substituted with one or two substituents selected from
the group consisting of ~halogen, ~OH, ~Ciqalkyl, ~Cis alkoxy, ~CEOOH, ~CEGMOCC
alkyl, ~C=CYNHS(=0){14 alkyl, ~NHC(=0)14 alky! and ~C{(=O)N{R"IR".

Embodiment 197

{0275] The compound of Embodiment 5, 24, 36 or 48, wherein R** is -N{R™}R".
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Embodiment 198
{6276} The compound of Embodiment 5, 24, 36 or 4%, wherein R is —Cia

ally IR

Embodiment 199
102771 The compound of Embodiment 5, 24, 36 or 48, wherein R** is ~C(=0)0H.

Embodiment 200
16278} The compound of Embodiment 5, 24, 36 or 48, wherein R*™ is —Ciqalkyl-

C(=0)OH.

Embodiment 201
[8279] The compound of Embodiment 5, 24, 36 or 48, wherein R*™ is -C(=0)0C.
salkyl

Embodiment 202
[0280] The compound of Embodiment 5, 24, 36 or 48, wherein R*™ is —Craalkyl-
CE=EOYOCaalkyl

Embodiment 203
[0281] The compound of Embodiment 5, 24, 36 or 48, wherein R>® is <C(=0)0H.

Embodiment 204

0282} The compound of Embodiment 5, 24, 36 or 48, wherein R¥ i3 ~C, , alkyl,

wherein the ~C,_ alkyl 1s optionally substituted with one or two or three substituents selected

from the group consisting of ~halogen, ~OH, ~Ci4 alkoxy, ~CEOYOH, ~-C(=0Y0C4 alkyl, —
C(=0INHS(=00Ca alkyl, -NRMCEOCig alkyl, -C(=0} N(R™R" and -N(R"R".

Embodiment 208

{6283} The compound of Embodiment 5. 24, 36 or 48, wherein R™ s ~C__

cycloalkyl, wherein the -C,  cycloalkyl 13 optionally substituted with one or two or three

substituents selected from the group consisting of ~halogen, ~OH, ~Cra alkyl, ~Ci4 alkoxy, —
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C(=0)OH, ~C(=0)0C 14 atkyl, ~C(=0)NHS(=0):C14 alkyl, -N(R™C(=0)C14 atkyl, ~C(=0)
N(R™R and ~-NR™)R",

Embodiment 206

{6284 The compound of Embodiment 6, 25, 37 or 49, wherein R* is ~halogen.

Embodiment 207
[6285] The compound of Embodiment 6, 25, 37 or 49, wherein R* i3 ~C, ,alkyl,

wherein —C,_ alkyl, 15 optionally substituted with one or two substituents selected from the

group consisting of —halogen, —~0OH, -Ciq alkoxy, -C{(=0)0H, -CE=EOOC4 alkyl, —
C(=OWNHS(=01C 1 alkyl, -NHC(=0)C 14 alkyl and —C(=01NERMRY

Embodiment 208

(02861 The compound of Embaodiment 6, 25, 37 or 49, wherein R™ is -,

cycloalkyl, wherein the —C, , cycloalkyl is optionally substituted with one or two substituents
selected from the group consisting of —halogen, —OH, —Ci4alkyl, —Ci4 alkoxy, -C(=0Y0OH, —
CE=EOYOCaalkyl, -CEONHSEORCLs alkyl, -NHCO(=0)C g alkyl and -C{=0)N(R™RD

Embodiment 209

[0287] The compound of Embodiment 6, 25, 37 or 49, wherein R* is ~-OH.

Embodiment 210

[0288] The compound of Brabodiment 6, 25, 37 or 49, wherein R is ~0C 14 alkyl,

wherein the “OC s alkyl 15 optionally substituted with one or two substituents selected from
the group consisting of —halogen, —OH, —Ci4alkyl, —Ci4 alkoxy, -C=0Y0H, -CEGOCH
alkyl, <C(=0NHS(=0)C 1.4 alkyl, -NHC{(=0)1.4 alky! and —<C{(=0)N{R"™)R".

Embodiment 211

[3289] The compound of Embodiment 6, 25, 37 or 49, wherein R 1s -N{R™)R"

Embodiment 212

(0290} The compound of Embodirnent 6, 25, 37 or 49, wherein R is ~Ciq

alkyl(R™RY
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Embodiment 213

8291 The compound of Embodiment 6, 25, 37 or 49, wherein R™ is ~C(=0Y0OH.
£ }

Embodiment 214
[6292] The compound of Embodiment 6, 25, 37 or 49, wherein R* is ~Craalkyl-
C(=00OH.

Embodiment 215
[6293] The compound of Embodiment 6, 25, 37 or 49, wherein RV is ~C{=0)OC 1.
salkyl

Embodiment 216
[0294] The compound of Embodiment 6, 25, 37 or 49, wherein R' i5s ~Craalkyl-

C(=0YOC g atkyl

Embodiment 217

[0295] The compound of Embodiment 6, 25, 37 or 49, wherein R¥® is -C, , alkyl,

wherein the ~C, | alkyl 15 optionally substituted with one or two or three substituents selected

from the group consisting of —halogen, —-OH, —Ci4 alkoxy, -C(=0}0H, -C(=0)0C 4 alkyl, —
CEOINHSEORC 1S alkyl, -NERMYC(=0YChg alkyl, —CE=0) NR™MR and -N{R™MR?

Embodiment 218

[8296] The compound of Embodiment 6, 25, 37 or 49, wherein R*® 5 -C .

3.

cycloalkyl, wheremn the -C, ., cycloalkyl is optionally substituted with one or two or three

3.7
substituents selected from the group consisting of —halogen, —-OH, —Ciaalkyl, —Ciq alkoxy, —
C(=0)0H, -C(=0)0C 14 alkyl, -C(=OINHS(=0RC 4 alkyl, -N{R™IC(E=0)C1 4 alkyl, -C(=0)
NRMR® and -N{R™IR",

Embodiment 219

(6297} The compound of Embodiment 7, 26, 38 or 50, wherein R%1% 15 -Craalkyl,

wheremn the ~Cr4 alkyl s optionally substituied with one or two or three substituents selected
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from the group consisting of —halogen, ~OH, —Ci4 alkoxy, ~C(=0}0OH, ~C(=0)0Caalkyl, -
{(C=0YWNHS{(=00(Crsalkyl) and ~NHC(=0)C1.4 alkyl

Embodiment 220

{6298} The compound of Bmbodiment 7, 26, 38 or 50, wherein R¥™Y {5 —Cis
cvcloalkyl, wherein the —Csr cycloalkyl 15 optionally substituied with one or two or three
substituents selected from the group consisting of ~halogen, ~OH, 1.4 alkyl, ~Ci4 alkoxy, —

C(=0YOH, ~C(=0)0C 14 alkyl, ~(C=0)NHS(=0}{C1 4 alkyl) and -NHC(=0)C .+ alky!

Embodiment 221

(02997  The compound of Embodiment 7, 26, 38 or 50, wherein R™ is «{C14
alky BN(R™R®, wherein the <{Cr4 alkyDN{R™}R" is optionally substituted with one or two or
three substituents selected from the group consisting of —halogen, —OH, s alkyl, —Cis
altkoxy, —C(=0YOH, -C(=0)0C14 alkyl, {C=0)NHS{=0){C14 alkyl) and -NHC(E=0Y 4
alkyl

Embodiment 2272

[0300] The compound of any one of Embodiments 1-221, wherein R is
XZb
Xﬂ{ @
/E\\ <~
?2?" Xfﬁb ‘

Embodiment 223

(6381} The compound of Embodiment 222, wherein Ring A" is a monocyclic Cs-

7 cycloalkyl substituted with R™™.

Embodiment 224

[8302] The compound of Embodiment 222, wherein Ring A’ is a bicyclic Co.uz

cycloalkyl substituted with R,

Embodiment 225

[6363] The coropound of Embodirment 222, wherein Ring A'™ 15 2 5-7 membered

mitrogen-containing monocyclic heterocyelyl, wheremn a nurogen of the 53-7 membered
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nitrogen-containing monocyclic heterocyelyl is substituted with R*", wherein a carbon of the
5-7 membered nitrogen-containing monocyelic heterocvelyl is optionally substituted with ¥

b3

or R™ and wherein when R™ is present, R™’ is attached at a carbon atom adjacent to a

nitrogen of the 5-7 membered nitrogen-containing monocychic heterocyelyl.

Embodiment 226

{0304 The compound of Embodiment 222, wherein Ring A" is 3 6-12 membered
nitrogen-containing bicyclic heterocyclyl, wherein a nitrogen of the 6-12 membered nitrogen-
containing bicyclic heterocyclyl is optionally substituted with R wherein a carbon of the 6-
12 membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with R™ or
R and wherein R* is present, R°®® is attached at the carbon atom adjacent to a nitrogen of

the 6-12 membered nitrogen-containing bicyclic heterocyelyl

Embodiment 227

(6305} The compound of Embodiment 222, wherein Ring A'® is a 5-7 membered

OXY Fen- PO ~vehie heterocvelvl subst o with R3b9 - R.‘ﬂbl(). here RSHO f e
Xygen-contaimng mounccyche neterocyciyi substituted with o . wheremn 11
attached at a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-contamning
monocychic heterocyclvl, and the 5-7 membered oxygen-containung monocyche heterocyelyl

does not include any ring nitrogens.

Embodiment 228

{6306} The compound of any one of Embodiments 222-227, wherein X% 15 N.

Embodiment 229

[307]  The compound of any one of Embodiments 222-227, wherein X'® is CR*®!

Embodiment 230

8308 The compound of any one of Embodiments 222-229, wherein X? is N.
< 9

Embodiment 231

[8309] The compound of any one of Embodiments 222-229, wherein X°° is CR*®
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Embodiment 232

[0310]

Embodiment 233

[0311]

Embodiment 234

[0312]

Embodiment 235

[0313]

Embodiment 236
[0314]

Embodiment 237

[0315]

The compound of any one of Embodiments 222-231, wherein X7 is N.

PCT/US2021/033159

The compound of any one of Embodiments 222-231, wherein X°° is CR*®

The compound of Embodiment 229, 231 or 233, wherein R*™ is hydrogen.

The compound of Embodiment 229, 231 or 233,

The compound of Embodiment 229, 231 or 233,

The compound of Embodiment 229,

unsubstituted Crq alkyl

Embodiment 238

[6316]

The compound of Embodiment

unsubstituted Ci4 haloalkyl.

Embodiment 239

[9317]

The compound of Hmbodiment 22¢

unsubstituted Cr4alkoxy, such as methoxy.

Embodiment 240

{318]

The compound of Embodiment

unsubstituted Ci4 haloalkoxy.
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wherein R*® is halogen.

wherein R*! is cyano.
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[y
9]

3, wherein R¥™ s an

233, wherein R™! 5 an

233, wherein R*™ is an

233, wherein R*! 15 an
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X

x":b =
I Aib

s o

[6319] Examples of ~ X mclude, but are not hmiued to, the
following:
SXED w20 X2
X ¥ L{L\X?)b O

Zb 303
xm’x\r\m
NRSE)S /J\I\\ o )
’ X3b 0
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K20
’i b \ N Rl‘.bﬁ M Rf}b‘o
}(L\ Xab
N
320
:«’ rF 08

3{1\}(%

further substituted, mcluding replacing the hydrogen of the shown NH moiety.

. wherein each of shown rings can be

Embodiment 241

(0326} The compound of any one of FErubodiments 1-221, wherein RY® is

X4b

=

Embodiment 2472

(03211 The compound of Embodiment 241, wherein Ring A™ is a monocyclic Cs-

7eycloalkyl substituted with R

Embodiment 243

83221 The compound of Embodiment 241, wherein Ring A% is a bicychic Csaz

cycloalkyl substituted with R™2

Embodiment 244

{8323} The compound of Embodiment 241, wherein Ring A™ is a 5-7 membered
nitrogen-containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered
nitrogen-containing monocyclic heterocyclyl is substituted with R™ wherein a carbon of the

5-7 membered nitrogen-containing monocyclic heterocyclyl is optionally substituted with R
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05 . 355 - NS . :
or R™ and wherein when R™ is present, R™’ is attached at a carbon atom adjacent to a

nitrogen of the 5-7 membered nitrogen-containing monocychic heterocyelyl.

Embodiment 245

{0324 The compound of Embodiment 241, wherein Ring A™ s a 6-12 membered
nitrogen-containing bicyelic heterocyclyl, wherein a nitrogen of the 6-12 membered nitrogen-
containing bicychic heteroeyclyl is optionally substituted with R™®: wherein a carbon of the 6-
12 membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with R™ or
R and wherein R°® is present, R™ is attached at the carbon atom adjacent to a nitrogen of

the 6-12 membered nitrogen-containing bicyclic heterocyelyl

Embodiment 246

(6325} The compound of Embodiment 241, wherein Ring A% is a 5-7 membered

E— T elic h relvl substi d witt RSbQ‘ . R.’:ﬁblﬂ. + ; RSMO -
oxXygen-contaming monocyciic heterocycelyl subsiituted with o1 . wherein I8
attached at a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing
monocychic heterocyclvl, and the 5-7 membered oxygen-containung monocyche heterocyelyl

does not include any ring nitrogens.

Embodiment 247

[0326] The compound of any one of Embodiments 241-246, wherein X* 1g NR¥?

Embodiment 248

(6327} The compound of Embodiment 247, wherein R is hydrogen.

Embodiment 249

06328} The compound of Embodiment 247, wherein R* is an unsubstituted Ci4

alkyl.

Embodiment 250

183291 The compound of Embodiment 247, wherein R*™ is an unsubstituted Cis

haloalkyl.
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Embodiment 251

{8330} The compound of any one of Embodiments 241-250, wherein X% is Q.

Embodiment 252

{0331} The compound of any one of Embodiments 241-250, wherein X% i3 §.

HID

6332} Examples of inclode, but are not limited to, the

following:
X4b X4b
‘%‘*{\ jQ ‘%‘{\ EN 303
N , N ,
X4b N R3bd Xc‘gb X4b
g \iN | % \i | N RSE)G g \i | N R3b6
N
o) g N Rl’:i)ﬁ
Xe‘.b X4b X‘ib
% \: \ ' NR3b6 g \\:N ' NRBbG % \:N } NH
4 X4b
o N X RS NR3R6
NR0 —%—<§ l W |
% <\ l N
N
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ab
X NH
4|
N

36 : . :
H and NR™  wherein each of shown rings can be

further substituted, including replacing the hydrogen of the shown NH moiety.

Embodiment 253

[0333] The compound of any one of Embodiments 1-221, wherein R is

Embodiment 254

[6334] The compound of Embodiment 253, wherein Ring A™ i3 a monocyclic Cs-

7 eycloalkyl substituted with R™.

Embodiment 255

[0335] The compound of Embodiment 253, wherein Ring A™ is a bicyclic Coz

cycloalkyl substituted with R,

Embodiment 256

6336} The compound of Embodiment 253, wherein Ring A’ is a 5-7 membered
nitrogen-containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered
nitrogen-containing monocyclic heteracyclyl is substituted with R™ wherein a carbon of the
5-7 membered nitrogen-containing monocyclic heterocyclyl is optionally substituted with R
or R and wherein when R* is present, R*® is attached at a carbon atorn adjacent to a

mtrogen of the 5-7 membered rutrogen-containing monocyche heterocyelyl

~
7
i

Embodiment 25

(6337} The compound of Ersbodiment 253, wherein Ring A% 15 3 6-12 membered
nitrogen-containing bicyclic heterocyelyl, wherein a mitrogen of the 6-12 membered nitrogen-

containing bicyclic heterocyelyl 15 optionally substituted with R wheretn a carbon of the 6-
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12 membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with K%Y or
R and wherein R* is present, R is attached at the carbon atom adjacent to a nitrogen of

the 6-12 membered nitrogen-containing bicyclic heterocyelyl.

Embodiment 258

(6338} The compound of Embodiment 253, wherein Ring A% is a 5-7 membered

e o ot bl errhatit " 369 1Ibio. o B0
oxygen-containing monocyclic heterocyclyl substituted with R or R™Y; wherein R is
attached at a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing
monocychic heterocyelyl, and the 5-7 membered oxygen-containing monocyclic heterocyclyl

does not include any ring nitrogens.

Embodiment 259

103391 The compound of any one of Embodiments 253-258, wherein X°% is N.

Embodiment 260

[4340]  The compound of any one of Embodiments 253-258, wherein X°° is CR¥®®,

Embodiment 261

[0341]  The compound of Embodiment 260, wherein R*Y 15 halogen.

Embodiment 262

[0342]  The compound of Embodiment 260, wherein R is cyano.

Embodiment 263

{0343} The compound of Embodiment 260, wherein R*™ is an unsubstituted Ci4

alkyl.

Embodiment 264

[8344] The compound of Embodiment 260, wherein R*™ i an unsubstituted Cis

haloalkyl.

Embodiment 265

[8345] The compound of Embodiment 260, wherein R* is an unsubstituted Ci

alkoxy, such as methoxy.
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Embodiment 266

[08346] The compound of Embodiment 260, wherein R* is an unsubstituted Ci

haloalkoxy.
X2
/
]
, N ‘ .

[0347] Exemplary N groups inchide, but are not limited to, the
following:

: 56 5b

N A A
4§_N/ --%--N NRE3 %N

N /i \ o \ e NR3b3
N * N 2 N >
5b R b %
N S NR3RS ¥ /= y VAR
\N/ \ — NR3b6 \N/ NR3b""
H
N
XSb
/ e
N
\N/ NR3D6

oo NRSbS 5b
N/‘ /X\ NH
N e *%‘N
N \ o
N
N
N

H and R¥E wherein each of shown rings can be

further substituted, including replacing the hydrogen of the shown NH moiety.
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Embodiment 267

{0348} The compound of any one of Embodiments 1-221, wherein R is

X

B
X7 ,

Embodiment 268

[0349] The compound of Embodiment 267, wherein Ring A™ is a 5-7 membered
nitrogen-containing monocyclic heterocyclyl, wheremn a nitrogen of the 5-7 membered
nitrogen-containing monocyclic heterocyelyl is optionally substituted with R™, wherein a
carbon of the 5-7 membered nitrogen-comtaining monocyclic heterocyclyl is optionally
substituted with R™ or R™ and wherein when R™ is present, R™ is attached at a carbon

atom adjacent to a nitrogen of the 5-7 membered nitrogen-containing monocyclic heterocyclvl.

Embodiment 269

(0356} The compound of Embodiment 267, wherein Ring A% is a 6-12 membered
nirogen-containmg bicyelic beterocyelyl, wherem a mitrogen of the 6-12 membered nitrogen-
containing bicyclic heterocyelyl is optionally substituted with R°; wherein a carbon of the 6-
12 membered nitrogen-containing bicyclic heterocycly! 15 optionally substituted with R™ or
R and wherein R*® 15 present, R°® is attached at the carbon atom adjacent to a nitrogen of

the 6~12 membered nitrogen-containing bicychic heterocycelyl

Embodiment 270

(0351} The compound of Embodiment 267, wherein Ring A* is a 5-7 membered

oxygen-containing monocyclic heterocyclyl substituted with B3 or R, wherein R 15
attached at a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing
monocychic heterocyelyi, and the 5-7 membered oxygen-containing monocyelic heterocyclyl

does not include any ring mitrogens.

Embodiment 271

[0352] The compound of any one of Embodiments 267-270, wherein X is N.
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Embodiment 272

(6353} The compound of any one of Embodiments 267-270, wherein X* is CR®.

oty
7
12

Embodiment 2

{0354 The compound of any one of Embodiments 267-272, wherein X7 is N.

Embodiment 274

(03585} The compound of any one of Embodiments 267-272, wherein X'? is CR*.
8
j N
..% A4b
[0356] Examples of X7 include, but are not limied to, the
following:
8b & X
Ky KT R
,j K = s b3
X0 ’ (T ﬁ xﬂs’l\\\’/NR ’
O
X2 XED_ Xt
N N N
X?b’}t\\/NR%S x?b”’l\/NRSbe X?b'J\\/NRSb6
m NRSbG

ab

X
%_{ N _%‘{ N
75 NR308 ’éL\/NH , ,
X/”J\/ and X7 , wherein each of shown rings can be

further substituted, ncluding replacing the hydrogen of the shown NH moiety.

Embodiment 275

(03571 The compound of Embodiment 223, 242 or 254, wherein R is -OH.
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Embodiment 276

[0358]

Embodiment 277
[0359]
N'(i{”l}Rﬂ'

Embodiment 278
0360}
alkyl-N{R™R"

Embodiment 279

[0361]
H
ﬁ\i%@
nt

Embodiment 280

[0362]

Embodiment 281

[0363]

Embodiment 282

[8364]

WO
H } né

Embodiment 283

[8365]

PCT/US2021/033159

The compound of Embodiment 223, 242 or 254, wherein R is -N(R™R".

The compound of Embodiment 223, 242 or 254, wherein R™ is -Ciaalkyl-

The compound of Embodiment 223, 242 or 254, wherein R is -0C4
2 >

The compound of Embodiment 223, 242 or 254, wherein R is

The compound of Embodiment 279, whereinnl 18 1.
b

The compound of Embodiment 279, wherein nl 15 2.

e compound of Embodiment 3. 242 or 2 wherein R ig
Th i of Embod t 223, 242 254, wi R

The compound of Embodiment 282, whereinn2 18 1.

-69-



WO 2021/236771 PCT/US2021/033159

Embodiment 284

{8366} The compound of Embodiment 282, wherein n2 13 2.

Embodiment 285

(6367} The compound of Embodiment 223, 242 or 254, wherein R™ is
%ﬁ Qn& o
N
\Kgﬁ \ﬁy

i m 2w

Embodiment 286

[6368] The compound of Embodiment 285, wheremn n3 15 1.

Embodiment 287

(6369 The compound of Embodiment 285, wherein n3 s 2.

Embodiment 288

{6370} The compound of any one of Embodiments 285-287, wherein mi 15 1.

Embodiment 289
(6371} The compound of any one of Embodiments 285-287, wheretn mi 15 2.
Embodiment 290

[8372] The compound of any one of Embodiments 285-289, wherein RV is an

unsubstituted —Ci.a alkyl

Embodiment 291

(0373} The compound of any one of Embodiments 285-289, wherein RY 15 a
substituted —Cr4alkyl substituted with one or two or three substituents selected from the group

consisting of —halogen, —-OH, —OC 4 alkyl, -C(=0}0H and -C(=0)0C 2 alkyl
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Embodiment 292

{0374 The compound of Embodiment 223, 242 or 254, wherein R is

Embodiment 293

{8375} The compound of Embodiment 292, wherein nd 13 1.

Embodiment 294

(6376} The compound of Embodiment 292, wherein nd 1s 2.

Embodiment 295

{8377} The compound of any one of Embodiments 292-294, wherein m2 1s 1.

Embodiment 296

16378} The compound of any one of Emboduments 292-294, wherein m2 1s 2.

Embodiment 297

[0379] The compound of any one of Embodiments 292-296, wherein RY! is an

unsubstituted —Cr.a alkyl

Embodiment 298

{0386} The compound of any one of Embodiments 292-296, wherein R¥! 15 a
substituted —Cr4alkyl substituted with one or two or three substituents selected from the group

consisting of —halogen, —-OH, —OC 4 alkyl, -C(=0}0H and -C(=0)0C 2 alkyl

Embodiment 299

(03811 The compound of Embodiment 223, 242 or 254, wherein R is
OH

Fy

) O
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Embodiment 300

e Compounag o mpodiment 2, & Or L0 wnerein bt iS
[6382] 1t pound of Embodi 223, 242 or 254, wherein R

Embodiment 301

0383} The compound of Embodiment 223, 242 or 254, wherein R is

O

H PP
R™ NH, OH

Embodiment 302
0384} The compound of Embodiment 223, 242 or 254, wherein R™ g

}{‘N/\\}/\T//O

R OH OH

Embodiment 303

[0385]  The compound of Embodiment 224, 243 or 255, wherein R is -OH.

Embodiment 304
[0386] The compound of Embodiment 224, 243 or 255, wherein R 15 -N(R™R"

Embodument 305
[0387]  The compound of Embodiment 224, 243 or 255, wherein R* i -Craalkyl-

N(R!}l}R»{{

S
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Embodiment 306
{0388} The compound of Embodiment 224, 243 or 255, wherein R™? is -0Cz4

allyl-N(R™)R®

Embodiment 307

[0389] The compound of Embodiment 224, 243 or 255, wherein R is
;i H
N\:’\ijfc}
) .

Embodiment 308

163901 The compound of Embodiment 307, wherein nl 15 1.

Embodiment 309
(0391} The compound of Erabodiment 307, whereinnl 18 2.

Embodiment 310

[0392]  The compound of Embodiment 224, 243 or 235, wherein R*™ is

H
N
\(gN/\\\/ “};:}O
H Lf“)nz

Embodiment 311

[6393] The compound of Embodirnent 310, wherein n2 5 1.

Embodiment 312

(6394} The compound of Embodiment 310, whereinn2 18 2.
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Embodiment 313

[8395] The compound of Embodiment 224, 243 or 255, wherein R is

Embodiment 314

0396} The compound of Embodiment 313, whereinn3 18 1.

Embodiment 315

{6397} The compound of Embodiment 313, wherein n3 13 2.

Embodiment 316

(6398} The compound of any one of Embodiments 313-315, wheretn mi 15 1.

Embodiment 317

[8399] The compound of any one of Embodiments 313-315, wherein m1 15 2.

Embodiment 318

{64061 The compound of any one of Embodiments 313-317, wherein RV is an

unsubstituted —Crsalkyl

Embodiment 319

(04011 The compound of any one of Embodiments 313-317, wherein RY is a
substituted —Ci.4 alkyl substituted with one or two or three substituents selected from the group

consisting of —halogen, —-OH, —0C 14 alkyl, -C{(=0)0OH and -C(=0)0C 14 alkyl

Embodiment 320

The compound of Fmbodiment 224, 243 or 255, wherein R i
[0402] T pound of Embodi 224, 243 or 255, wherein R

?N/\\/i\)rf o

', Y
R : /mz R\:‘J1
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Embodiment 321

{6403} The compound of Embodiment 320, wherein nd 1s 1.

Embodiment 322

{5404 The compound of Embodiment 320, wherein nd 13 2.

Embodiment 323

{0405} The compound of any one of Emboduments 320-322, wheretn m2 1s 1.

Embodiment 324

[0406] The compound of any one of Embodiments 320-322, wherein m2 1s 2.

Embodiment 325

{04077  The compound of any one of Embodiments 320-324, wherein RY! is an

unsubstituted —Crgalkyl

Embodiment 326

[0408] The compound of any one of Embodiments 320-324, wherein RV! 15 a
substituted ~Craalkyi substituted with one or two or three substituents selected from the group

consisting of ~halogen, ~OH, ~0C14 alkyl, ~C(=00H and ~C(=0)0C1q4 alkyl

Embodiment 327

{0409} The compound of Embodiment 224, 243 or 255, wherein R™ ig
Ok

?ngf*o
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Embodiment 328

{0410} The compound of Embodiment 224, 243 or 255, wherein R is

O
HO™ OH
R m
N

JV!:N

Embodiment 329

8411 The compound of Embodiment 224, 243 or 255, whersin R™™ i
f i p : ,

?N)W’Q

R™ NH; OH

Embodiment 330

[0412] The compound of Embodiment 224, 243 or 255, wherein R is

?SN/ O
R™ OH OH
Embodiment 331

04313 The compound of Embodiment 225, 244, 2536 or 268, wherein R°? i5 -R*L
f s , 244,

Embodiment 3372

HES The compound of Embodiment 331, wherein ~R* 15
{ ] P ,

Embodiment 333

0415} The compound of Embodiment 332, wheremmn5 18 1.

Embodiment 334

{0416} The compound of Embodiment 332, wherein nS 13 2.
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Embodiment 335

S /L\zm.%

M @)
{ n6

(0417} The compound of Embodiment 331, wherein —R* is R
Embodiment 336

[0418] The compound of Erabodiment 335, wheremmn6 1s 1.
Embodument 337

[6419] The compound of Embodiment 335, wherein n6 13 2.
Embodiment 338

[8428] The compound of any one of Embodiments 335-337, wheretn m3 13 1.

Embodiment 339

(0421} The compound of any one of Embodiments 335-337, wherein m3 1s 2.

Embodiment 340

[8422] The compound of Embodiment 331, wherein -R* 15

Embodiment 341

0423} The compound of Embodiment 340, whereinn7 18 1.

Embodiment 342

{0424 The compound of Embodiment 340, wherein n7 13 2.
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Embodiment 343

{3425} The compound of any one of Embodiments 340-342, wherein m4 1s 1.

Embodiment 344

8426} The compound of any one of Embodiments 340-342, wheretn md 15 2.

Embodiment 345

N
#o
n8

(8427} The compound of Embodiment 331, wherein -R* is

Embodiment 346

{3428} The compound of Embodiment 345, whereinn8 13 1.

Embodiment 347

(64291 The compound of Embodiment 345, wherein n& is 2.

Embodiment 348

HO

[0430] The compound of Embodiment 331, wherein -R"' is OH

Embodiment 349

The compound of Embodiment 331, wherain —K™ 18 iHy ;
[0431] T pound of Embod: 331, wherein —R* ; NHp  OH
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Embodiment 350

[0432] The compound of Embodiment 331, wherein -R* is COH ORWA

Embodiment 351

[8433] The compound of Embodiment 225, 244, 256 or 268, wherein R 15 -

alkyl, wherein the ~C, | alkyl is optionally substituted with one or two or three substituents
selected from the group consisting of ~halogen, ~OH, ~-NRMR", -C,  alkoxy, ~C(=0)OH, ~

C(=0)0C 14 alkyl, ~C=0NHS(=0:C1a alkyl, -NHC(=0)C,_alkyt and ~C{=0)N(R™R",

Embodiment 352

{0434} The compound of Embodiment 225, 244, 256 or 268, wherein R™ is ~C. 5

cycloalkyl, wherem the ~C,  cycloalkyl 15 optionally substituted with one or two or three
substituents selected from the group consisting of ~halogen, ~C, | alkyl, ~OH, -N{R™}R", -C
, alkoxy, ~C(=0)0H, ~C=0)0C 1 alkyl, ~CEOINHS(EORC1 alkyl, -NHC(=0)C | alkyl
and ~CEOINRMRY

Embodiment 353

{0435} The compound of Embodiment 225, 244, 256 or 268, wherein R is —

C(=0)C_alkyl, wherein the ~C{(=0)C,_alkyl s optionally substituted with one or two or three
substituenis selected from the group consisting of ~halogen, ~OH, ~-NR™MR", ~C, | alkoxy, -
C(=O)0H, ~C(=0)0C1a alkyl, ~CEOINHSEORC alkyl, ~NHC(E=0)C jalkyl and ~

CEOINRMRY,

Embodiment 354

[436] The compound of Embodiment 225, 244, 256 or 268, wherein R is -Het*!,

wherein the —Het"' is optionally substituted with one or two or three substituents selected from
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the group consisting of —halogen, ~OH, -N(R™R", -C,  alkoxy, ~C{=0)0H, ~C(=0}0C 14

alkyl, ~C(=0)NHS(=0nC 14 alkyl, ~-NHO(=0)C,_alkyl and ~C{=0)NR™R"

Embodiment 355
0437}

Embodiment 356

[0438]

Embodiment 337

[6439]
Embodiment 358
[0440]

Embodiment 359

[8441]

Embodiment 360

16442]

Embodiment 361
[0443]

The compound of Embodiment 226, 245, 257 or 269, wherein K™ ig -R¥.

The compound of Embodiment 355, wherein —R* is

The compound of Embodirnent 356, wheremn nS 5 1.

The compound of Erabodiment 356, whereinn5 18 2.

The compound of Embodiment 355, wherein -R¥ is R

The compound of Embodiment 359, wherein n6 15 1.

The compound of Embodiment 359, wherein n6 1s 2.
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Embodiment 362

[0444]

Embodiment 363
[0445]

Embodiment 364

[8446]

Embodiment 365

{04471

Embodiment 366
[0448]

Embodiment 367

[6449]

Embodiment 368

16450]

Embodiment 369

[8451]

Embodiment 370
[0452]

PCT/US2021/033159

The compound of any one of Embodiments 359-361, wherein m3 1s 1.

The compound of any one of Embodiments 359-361, wheretn m3 15 2.

The compound of Embodiment 355, wherein -RY is
The compound of Embodiment 364, whereinn7 13 1.
The compound of Embodiment 364, wherein n7 1s 2.
The compound of any one of Embodiments 364-366, wherein m4 1s 1.
The compound of any one of Emboduments 364-366, wherein m4 s 2.

BN

MO
7 1]

The compound of Embodiment 355, wherein -RY is
The compound of Embodiment 369, whereinn8 15 1.
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Embodiment 371

[3453] The compound of Embodiment 369, wherein n8 13 2.

Embodiment 372

HO

0454 The compound of Embodiment 355, wherein —RY is OH
s p

oty
7
12

Embodiment 3

[0455]  The compound of Embodiruent 355, wherein —R* 15 NH,  OH

Embodiment 374

(04561 The compound of Embodiment 355, wherein —R* 15 OH OR™,

Embodiment 375

(0457} The compound of Embodiment 226, 245, 257 or 269, wherein R is -C 4
alkyl, wherein the —C,_ alkyl is optionally substituted with one or two or three substituents
selected from the group consisting of —halogen, ~OH, -NR™R", -C,  alkoxy, -C(=0)OH, -

C(=0)0C 14 alkyl, ~C(=0NHS(=0)C1.s alkyl, -NHC(=0)C, _alky! and ~C(=0)N(R™}R"

Embodiment 376

[0458] The compound of Embodiment 226, 245, 257 or 269, wherein R is -C

3-7

cycloalkyl, wherem the -C, ; cycloalkyl 1s optionally substituted with one or two or three

substituents selected from the group consisting of ~halogen, —C, | alkyi, ~-OH, -N(R™R", -C
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, atkoxy, ~C(=0)OH, ~C(=0)0C14 alkyl, ~C(=0)NHS(=0)Ci4 alkyl, -NHC(=0)C, alkyl
and ~CEOYNRMRY

Embodiment 377

(84591 The compound of Embodiment 226, 245, 257 or 269, wherein R is —

C(=0)C_alkyl, wherein the ~C{(=0)C,_alkyl s optionally substituted with one or two or three
substituenis selected from the group consisting of ~halogen, ~OH, ~-NR™MR", ~C, | alkoxy, -
C(=O)0H, ~C(=0)0C1a alkyl, ~CEOINHSEORC alkyl, ~NHC(E=0)C jalkyl and ~

CEOINRMRY,

Embodiment 378

{3460} The compound of Embodiment 226, 245, 257 or 269, wherein R is ~Het"!,
wherein the —Het"' is optionally substituted with one or two or three substituents selected from
the group consisting of —halogen, —OH, —-N{R™R", -, alkoxy, -C(=0)OH, -C{=0)0C4

alkiyl, ~C(=O)NHS(=0nC 1.4 alkyl, -NHC(=0)C, _alkyl and ~C{=0)N(R")R"

Embodiment 379

8461 The compound of Embodiment 227, 246, 258 or 270, wherein R™ 15 -OH.
f r

Embodument 380
04621 The compound of Embodiment 227, 246, 258 or 270, wherein R*™ is -
N{RTR®

Embodiment 381
[0463] The corapound of Embodiment 227, 246, 258 or 270, wherein R™ 15 -Ci4

alkyl-N(R™R.

Embodiment 382
{0464} The compound of Embodiment 227, 246, 258 or 270, wherein R is -0C:.

satky-N(R™R®,
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Embodiment 383

(8465} The compound of Embodiment 227, 246, 258 or 270, wherein R™ is

H
FN\ N
N

cre

Embodiment 384

[0466] The compound of Embodiment 383, whereinnl 15 1.

Embodiment 385

04671 The compound of Embodiment 383, wherein nl 15 2.

Embodiment 386

[0468] The compound of Embodiment 227, 246, 258 or 270, wherein R i
N
A8
FN
(e
n2

Embodiment 387

[0469] The compound of Erabodiment 386, wheremmn2 1s 1.

Embodiment 388

(64701 The compound of Embodirent 386, wherein n2 5 2.

Embodiment 389

(0471} The compound of Embodiment 227, 246, 258 or 270, wherein R ig

}Lﬁ. QnS
N

1 :l-{W
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Embodiment 390

(0472

Embodiment 391
0473}

Embodiment 392

[0474]

Embodiment 393

16475]

Embodiment 394
[0476]

PCT/US2021/033159

The compound of Embodiment 389, whereinn3 13 1.

The compound of Embodiment 389, wherein n3 s 2.

The compound of any one of Embodiments 389-391, wherein mi 15 1.

The compound of any one of Emboduments 389-391, wherein mi s 2.

The compound of any one of Embodiments 389-393, wherein RY is an

unsubstituted —Ci.aalkyl.

Embodiment 395
(84771

The compound of any one of Embodiments 389-393, wherein RY 15 a

substituted —Cr4alkyl substituted with one or two or three substituents selected from the group

consisting of ~halogen, ~OH, ~OC 14 alkyl, ~C(=0YOH and ~CE=OY0C4 alkyl

Embodiment 396

[0478]

N %34 o

R Vo

Embodiment 397

[479]

The compound of Embodiment 227, 246, 258 or 270, wherein R™ is

Rw1

The compound of Embodiment 396, wheremn nd 15 1.
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Embodiment 398

{3480} The compound of Embodiment 396, wherein nd 13 2.

Embodiment 399

(0481} The compound of any one of Embodiments 396-398, wheretn m2 15 1.

Embodiment 400

[0482] The compound of any one of Embodiments 396-398, wherein m2 1s 2.

Embodiment 401

0483} The compound of any one of Embodiments 396-400, wherein R¥' is an

unsubstituted —Crsalkyl

Embodiment 4072

[(484] The compound of any one of Embodiments 396-401, wherein R™! is a
substituted —Ciq alkvl substituted with one or two or three substituents selected from the group

consisting of —halogen, —-OH, —0C 14 alkyl, -C{(=0)0OH and -C(=0)0C 14 alkyl

Embodiment 403

{0485} The compound of Embodiment 227, 246, 258 or 270, wherein R ig
I Z/ 0

Embodiment 404

(04861 The compound of Enmbodiment 227, 246, 258 or 270, wherein R™ is

G

HO/\J/)L‘OH
RT

N

s
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Embodiment 405

{0487} The compound of Embodiment 227, 246, 258 or 270, wherein R™ is

e

f
R™ NH, OH

Embodiment 406
{0488} The compound of Embodiment 227, 246, 258 or 270, wherein R ig
' Xo
}fo”\T,/\\f?

R OH OH

Embodiment 407

[6489] The compound of Embodiment 223, 242 or 254, wherein the monocychic

%
Cs7 cyeloalkyl sobstituted with R is selected from the group consisting of. ,
. #
* *

and . wheretn asterisks mdicate the position of the fused bond.
Embodiment 408

{08490} The compound of Embodiment 224, 243 or 255, wherein the bicychic Cenz

%
. . ey . Ed . . . . . . ~

cycloalkyl substituted with R%% ig , wherein asterisks ndicate the position of the

fused bond.

Embodiment 409

(6491} The compound of Embodiment 225, 244, 255 or 268, wherem the 5-7
membered nitrogen-contaiming monocyclic heterocyelyl, wherein a nitrogen of the 5-7

membered nitrogen-containing monocyclic heterocyelyl is optionally substituted with R™,
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wherein a carbon of the 5-7 membered nitrogen-containing monocyclic heterocvelvi s
< o o o o

3b3

optionally substituted with R or R™ and wherein when R™ is present, R°% is attached at a
{ Y £

carbon atom adjacent to a nitrogen of the 5-7 membered nitrogen-containing monocychic

NR??)"
RSbj
heterocyelvl s selected from the group consisting off

Rﬁb 3
B ﬁﬁ?jb“ 3 " %
NR3b 7 . and
*N’//\\\?

NRSE)S .
, wherein asterisks indicate the position of the fused bond, and R™ and R™

are each optionally present.

Embodiment 410
(64921 The compound of Embodiment 226, 245, 257 or 269, wherein the 6-12

membered nitrogen-contaming bicvelic heterocvelyl, wherein a nitrogen of the 6-12 membered
nitrogen-containing bicyclic heterocyclyl is optionally substituted with R, wherein a carbon
of the 6-12 membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with
R%Y or R and wherein R% is present, R™ is attached at the carbon atom adjacent to a

nitrogen of the 6-12 membered nitrogen-containing bicyclic heterocyelyl is selected from the

ﬁﬁQSbB
RN
¥ % #
2bG *
L N ® NR- * #
group consisting of . , ,
N R3b8
®
# 5 S
*
308 *
* * NR -
NRSPE * NEz3b6
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3b6
* NR

#
N NS 3bG R3 ho "

b&
b&

b&
b&

"
* 6 *
£
= R3 [ol3]
"

R;ﬁ b8

Rﬁbﬁ‘

=& 3b8

=
kR

% 8 % [: :’ R?bi‘ & :< éN Rabﬁ

- N RS b6
RJ Sh6
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O NRS
* N =N * N *

H
N
N
* L\/NR3b6 > L\/NR%@ Ny L\/NH L\/NRS‘DS
and , wherein asterisks

E >
indicate the position of the fused boud, R*Y and R™® are each optionally present, and each of
shown rings can be further substututed, including replacing the bydrogen of the shown NH

ooety.

Embodiment 411

{04931 The compound of Embodiment 227, 246, 258 or 270, wherein the 5-7
membered oxygen-containing monocyclic heterocyelyl substituted with R™ or R, wherein
R™®IC 45 attached at a carbon atom adjacent to an oxvgen of the 5-7 membered oxygen-
contaiming monocychic heterocyelyl, and the 5-7 membered oxygen-containing monocyclic

heterocyelyl does not inchude any ring nitrogens 13 selected from the group consisting of)

IIIGIONON®

. . . . . ~ A O 2 G -
wherein asterisks indicate the position of the fused bond, and R™ or R™Y 15 present.

Embodiment 412

0494} The compound of Embodiment 225, 244, 256 or 268, wherein R is

halogen.

Embodiment 413
[0495]  The compound of Embodiment 225, 244, 256 or 268, wherein R™ 15 —C

14
atkyl, wherein —C, | alkyl, is optionally substituted with one or two substituents selected from
the group consisting of —halogen, —-OH, -4 alkoxy, -C{=0)YOH, -C{(=0)0C, 4 alkyl, -
CEONHSEO)RC L alkyl, -NHC(E=0)C 14 alkyl and —-C(=0INR™IRY
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Embodiment 414
{3496} The compound of Embodiment 225, 244, 256 or 268, wherein R™ is ~C. 5

cycloalkyl, wheremn the -, , cycloalkyl is optionally substituted with one or two substituents

selected from the group consisting of ~halogen, ~OH, ~Craalkyl, ~Ciq alkoxy, ~-C{=0)0H, —
CEOMOCIgatkyl, ~CEONHS(EORC 4 alky], -NHCEGC 4 alkyl and ~CEOINER™R

Embodiment 415
{3497} The compound of Embodiment 225, 244, 256 or 268, wherein R™* is ~OH.

Embodiment 416

04981 The compound of Embodiment 225, 244, 256 or 268, wherein R is ~OC\.

salkyl, wherein the —OC 4 alkyl 1s optionally substituted with one or two substituents selected
from the group consisting of —halogen, —-OH, —Cia4 alkyl, —Cia alkoxy, -C{(=0)}OH, -
CE=EOYOCaalkyl, -CEONHSEORCLs alkyl, -NHCO(=0)C g alkyl and -C{=0)N(R™RD

Embodiment 417
{04991 The compound of Embodiment 225, 244, 256 or 268, wherein R™™ is —

N(R™R™

Embodiment 418
{08001 The compound of Embodiment 225, 244, 256 or 268, wherein R* 15 —Cr4

alkyl(R™R®,

Embodiment 419
(05011 The compound of Embodiment 225, 244, 256 or 268, wherein R™ is —

C=00H,

Embodument 420
[6562] The compound of Embodiment 225, 244, 256 or 268, wheremn R™ 15 -Cia
alkyl-C{=00H,
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Embodiment 421
[6503] The compound of Embodiment 225, 244, 256 or 268, wherein R™ —

C=0C 14 alkyl.

Embodiment 422
{0504 The compound of Embodiment 225, 244, 256 or 268, wherein R™ ~Ci4

alkyi-CEOYOC s alkyl

Embodiment 423
[0505] The compound of Embodiment 225, 244, 256 or 268, wherein R i5 —

C(=0)OH.

Embodiment 424
[0506] The compound of Embodiment 225, 244, 256 or 268, wherein R™ is —C

14

alkyl, wherein the —C,  alkyl is optionally substituted with one or two or three substituents

selected from the group consisting of —halogen, —~OH, —Ci4 alkoxy, -C(=0)0H, -C(=0)0C,.
salkyl, ~C(=0NHSEO RC 4 alkyl, ~NRMC(=0)C 14 alkyl, ~C=0) N(R™R? and -N(R™R™,

Embodiment 425

[6387] The compound of Embodiment 225, 244, 256 or 268, wherein R is ~C

3-7

cycloalkyl, wheremn the -C, ., cycloalkyl is optionally substituted with one or two or three

3.7
substituents selected from the group consisting of —halogen, —-OH, —Ciaalkyl, —Ciq alkoxy, —
C(=0)0H, -C(=0)0C 14 alkyl, -C(=OINHS(=0RCr4 alkyl, -N{R™IC(=0)Cr 4 alkyl, -C(=0)
N{R™R® and -N{R™R",

Embodiment 426

HEHES The compound of Embodiment 226, 245, 257 or 269, wherein R ig -
I\ > > p)

halogen.
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Embodiment 427
[6509] The compound of Embodiment 226, 245, 257 or 269, wherein R™ is -~

alkyl, wheremn -C  alkyl, is optionally substituted with one or two substituents selected from

the group consisting of —halogen, ~0OH, —Cia alkoxy, ~C(=0)0OH, -C(=00C 14 alkyl, —
CEOINHS(=012C 4 alkyl, -NHCEO)C 14 alkyl and ~C(=0)NEMRY

Embodiment 428
{6510} The compound of Embodiment 226, 245, 257 or 269, wherein R™ is ~C, -

cycloalkyl, wherein the U, . cycloalkyl s optionally substituted with one or two substituents

selected from the group consisting of ~halogen, ~OH, ~Craalkyl, ~Ciq alkoxy, ~-C{=0)0H, —
CEOMOCIgatkyl, ~CEONHS(EORC . alky], -NHCEGC 4 alkyl and ~CEOINER™MR®

Embodiment 429

[0511]  The compound of Embodiment 226, 245, 257 or 269, wherein R is —-OH.

Embodiment 430

(6512} The compound of Embodiment 226, 245, 257 or 269, wherein R is ~OC\.

salkyl, wherein the —OC 4 alkyl 1s optionally substituted with one or two substituents selected
from the group consisting of —halogen, —OH, —Ci4 alkvl, —Cia alkoxy, -C(=0YOH, —
CEOOCaalkyl, -CEOINHSEORCHs alkyl, -NHO(=0)C g alkyl and —CE=0NR™RY.

Embodiment 431

[0513] The compound of Embodiment 226, 245, 257 or 269, wherein R™ is —

N(R™R™

Embodiment 432
(0514} The compound of Embodiment 226, 245, 257 or 269, wheremn R™ 15 ~Cia
alkvi{(R™IR™,

-G3-
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Embodiment 433
{051 5] The compound of Embodiment 226, 245, 257 or 269, wherein R™ is
C(=0)0OH.

Embodiment 434
[0516] The compound of Embodiment 226, 245, 257 or 269, wherein R 15 ~Cia
alkyl-C{=00H,

Embodiment 435
0517} The compound of Embodiment 226, 245, 257 or 269, wherein R™ is
C(=0YOC g atkyl

Embodiment 436
[0518] The compound of Embodiment 226, 245, 257 or 269, wherein K™ is —Cia4
altkyI-C(=0YOC 14 alkyl

Embodiment 437
[6519] The compound of Embodiment 226, 245, 257 or 269, wherein R is ~C

14
alkyl, wherein the —C,_ alkyl is optionally substituted with one or two or three substituents
selected from the group consisting of —halogen, —OH, —Ci. alkoxy, -C(=0)0OH, -C(=0)0C.

salkyl, “CEONHSEO RC 4 alkyl, -NRMC(EEOY Cra alkyl, —CE0) NRTIR and -N(R™R

Embodiment 438

0520} The compound of Embodiment 226, 245, 257 or 269, wherein R¥ ig =L,

cycioalkyl, wherein the -C, _ cycloalkyl is optionally substituted with one or two or three

substituents selected from the group consisting of ~halogen, —OH, —Ci4 alkyl, -Cig alkoxy, —
C(=0)0H, ~-C(=00C s alkyl, ~CEOINHR (=014 alkyl, ~NR™ICEOKC 4 alkyl, -C(=0)
N{RMR? and ~N(R"R"
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Embodiment 439

(0521} The compound of Embodiment 227, 246, 268 or 270, wherein R 15 -C1.

salkyl, wherein the -Crs alkyl is optionally substituted with one or two or three substituents
selected from the group consisting of ~halogen, ~OH, ~Ci4 alkoxy, ~C(=0)0OH, -C{(=0)0C;.
salkyl, «{(C=OINHS{=0n{Cr4alkyl) and ~-NHC{=0)14 alkyl

Embodiment 440
05822 The compound of Embodiment 227, 246, 268 or 270, wherein R 15 (5.
f P , 246, ,

7 eycloalkyl, wherein the —Cs.7 cycloalkyl 1s optionally substituted with one or two or three
substituents selected from the group consisting of —halogen, -OH, —C1.4 alkyl, —Cy4 alkoxy, —

C(=0YOH, ~C(=0)0C 14 alkyl, ~(C=0)NHS(=0}{C1 4 alkyl) and -NHC(=0)C .+ alky!

Embodiment 441
[0523] The compound of Embodiment 227, 246, 268 or 270, wherein R 15 (C.

1alkyDIN(R™IR®, wherein the —{Cr4 alkyBN{R™R” 15 optionally substituted with one or two or
three substituents selected from the group consisting of —halogen, —OH, —Ci.¢ alkyl, —Ci4
alkoxy, —C{(=0)0OH, -C(=0)0C.4 alkyl, (C=0ONHS(=0(C14 alkyl) and -NHCE=EOY g
atkvl.

Embodiment 442

[1524] The compound of any one of Embodiments 56-58, 72, 80-82, 84-86, 100,
108-110, 131134, 155-158, 160-162, 176, 184-186, 193, 194, 196-198, 204, 205, 207, 208,
210-212, 217, 218, 292, 300-302, 304-306, 320, 328-330, 351-354, 375-378, 380-328, 396,
404-406, 413, 414, 416-418, 424, 425, 427, 427, 430-432, 437 and 438, wherein R™ 15

hydrogen.

Embodiment 443

(0525} The compound of any one of Embodiments 56-58, 72, 80-82, 84-86, 100,
108-110, 131-134, 155-158, 160-162, 1706, 184-186, 193, 194, 196-198, 204, 205, 207, 208,
210-212, 217, 218, 292, 300-302, 304-306, 320, 328-330, 351-354, 375-378, 380-328, 396,
404-406, 413, 414, 416-418, 424, 425, 427, 427, 430-432, 437 and 438, wherein R™ is -R*.
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Embodiment 444

[0526]

Embodiment 445
(05271

Embodiment 446
[6528]

Embodiment 447

[0529]

Embodiment 448
[0530]

Embodiment 449
10531

Embodiment 450
[0532]

FEmbodiment 451

[6533]

PCT/US2021/033159

The compound of Embodiment 443, wherein —R* is

The compound of Embodiment 444, whereinn5 15 1.

The compound of Embodirnent 444, wherein uS 5 2.

m3

( néd

The compound of Embodiment 443, wherein —R*? is R

The compound of Embodiment 447, whereinn6 1s 1.

The compound of Embodiment 447, wherein n6 15 2.

The compound of any one of Embodiments 447-449, wherein m3 1s 1.

The compound of any one of Embodumnents 447-449, wherein m3 1s 2,
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Embodiment 452

[0534] The compound of Embodiment 443, wherein -R* is

Embodiment 453

[8535] The compound of Embodiment 452, wheremn n7 15 1.

Embodiment 454

6536} The compound of Embodiment 452, wherein n7 1s 2.

Embodiment 455

{0537} The compound of any one of Embodiments 452-454, wherein m4 1s 1.

Embodiment 456

(6538} The compound of any one of Embodiments 452-454, wheretn md 15 2.

Embodiment 457

A
[0539] The compound of Embodiment 443, wherein -RY is ng .

Embodiment 458

{3540} The compound of Embodiment 457, wherein n7 13 1.

Embodiment 459

(6541 The compound of Embodiment 457, wherein n7 1s 2.
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Embodiment 460

HO

[8542] The compound of Embodiment 443, wherein -R2 13 OH

Embodiment 461

[0543] The compound of Embodiment 443, wherein —R* is NHp  OH

Embodiment 4672

[0544] The compound of Embodiment 443, wherein —R¥ is OH OR™4,

Embodiment 463

[06545] The compound of any one of Embodiments 56-38, 72, 80-82, 84-86, 100,
108-110, 131-134, 133-135, 160-162, 176, 184-186, 193, 194, 196-198, 204, 205, 207, 208,
210-212, 217, 218, 292, 300-302, 304-306, 320, 328-330, 351-354, 375-378, 380-328, 396,

404-400, 413, 414, 416-418, 424, 425, 427, 427, 430-432, 437 and 438, wherein R™ 5 -C |

alkyl, wherein the —C, | alkyl, is optionally substituted with one ot two or three substituents
selected from the group consisting of —halogen, ~OH, ~NH2 —Cia alkyl, ~0C | alkyl, -

C(=0)OH, ~C(=0)OC s alkyl, ~C(=C)NHS(=0)C1salky] and -NHC(=0)C_alkyl.

Embodiment 464

[0546] The compound of any one of Embodiments 56-58, 72, 80-82, 84-86, 100,
1O8-110, 131-134, 155-158, 160-162, 176, 184-186, 193, 194, 196-198, 204, 205, 207, 208,
210-212, 217, 218, 292, 300-302, 304-306, 320, 328-330, 351-354, 375-378, 380-328, 390,
404-406, 413, 414, 416-418, 424, 425, 427, 427, 430-432, 437 and 438, wherein R™ 15 -C,

-G8-
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cycloalkyl, wherein the ~C. _ cycloalkyl is optionally substituted with one or two or three
substituents selected from the group consisting of ~halogen, ~OH, ~NH2 ~Cia alkyl, ~-0C, |

alkyl, ~C(=0)OH, ~C(=0)0C 14 alkyl, ~C=0INHS(=0):Cialkyl and -NHC(=0)C_alkyl

Embodiment 465

(0547} The compound of any one of Embodiments 56-58, 72, 80-82, 84-86, 100,
108-110, 131-134, 155-158, 160-162, 176, 184-186, 193, 194, 196-198, 204, 205, 207, 208,
210-212, 217, 218, 292, 300-302, 304-306, 320, 328-330, 351-354, 375-378, 380-328, 396,
404-406, 413, 414, 416-418, 424 425, 427 427, 430-432, 437 and 438, wheremn R" 15 —

C(=0)C_alkyl, wherein the ~C{(=0)C,_alkyl s optionally substituted with one or two or three

substituenis selected from the group consisting of ~halogen, ~OH, ~-NHz ~Ci4 alkyl, ~OC,

alkyl, ~C(=0)OH, ~C{=0)0C1 atkyl, ~C{=0)NHS(=0)C s alky! and ~NHO(=0)C,_alkyl

Embodiment 406

6548} The compound of any one of Embodiments 56-58, 72, 80-82, 84-86, 100,
108-110, 131-134, 155-158, 160-162, 1706, 184-186, 193, 194, 196-198, 204, 205, 207, 208,
210-212, 217, 218, 292, 300-302, 304-306, 320, 328-330, 351-354, 375-378, 380-328, 396,
404-406, 413, 414, 416-418, 424 425,427 427 430-432, 437 and 438, wherein R™ is —Het!.

Embodiment 467

6545 The compound of any one of Embodiments 56-58, 84-86, 131-134, 155-
1S58, 160-162, 193, 194, 196-198, 204, 208, 207, 208, 210-212, 217, 218, 304-306, 351-354,
375-378, 380-382, 413, 414, 416-418, 424, 425, 427, 428, 430-432, 437 and 438, wherein R”

18 ~C,  alkyl, wherein the —C| | alkyl, 15 optionally substituted with one or two or three
substituents selected from the group conswisting of —halogen, —-OH, -NH» —Ci4 alkyl, -OC

alkyl, ~C{=0)OH, ~C(=0}0C 14 alkyl, ~C(=0)NHS(=0):C 14 alky! and -NHC{=0)C,_alkyl
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Embodiment 468

{0550 The compound of any one of Embodiments 56-58, 84-86, 131-134, 155-
158, 160-162, 193, 194, 196-198, 204, 205, 207, 208, 210-212, 217, 218, 304-306, 351-354,
375-378, 380-382, 413, 414, 416-418, 424, 425, 427, 428, 430-432, 437 and 438, wherein R"

18 ~C,_, cycloalkyi, wherein the ~C_ . cycloalkyl 1s optionally substituted with one or two or

three substituents selected from the group consisting of —halogen, —OH, ~NH, U4 alkyl, —

OC,, alkyl, ~C(=0)OH, ~C(=0)0C 4 alkyl, ~C(=0INHS(=0hC 14 alky! and ~NHO(=0)C

alkyl

Embodiment 469

(6551 The compound of any one of Embodiments 56-58, 84-86, 131-134, 155-
158, 160-162, 193, 194, 196-198, 204, 205, 207, 208, 210-212, 217, 218, 304-306, 351-354,
375-378, 380-382, 413, 414, 416-418, 424, 425 427 428 430-432, 437 and 438, wherein R”
18 “C(=0)C alkyl, wherein the -C{=0)C alkyl is optionally substituted with one or two or
three substituents selected from the group consisting of —halogen, -OH, -NH: —Cy4 alkvl, -
OC, | allyl, -C(=0)0H, -C(=0)0C 14 alkyl, -C=OINHS(=01Craalkyl and -NHC(=0)C |
alkyl

Embodiment 470

[0S552) The compound of any one of Embodiments 56-58, 84-86, 131-134, 155
1538, 160-162, 193, 194, 196-198, 204, 205, 207, 208, 210-212, 217, 218, 304-306, 351-354,
375-378, 380-382, 413, 414, 416-418, 424, 425, 427, 428, 430-432, 437 and 438, wherein R"

s —Het?!,

Embodiment 471

[0853] The compound of any one of Embodiments 56-58, 84-86, 131-134, 155
158, 160-162, 193, 194, 196-198, 204, 203, 207, 208, 210-212, 217, 218, 304-306, 351-354,
375-378, 380-382, 413, 414, 416-418, 424, 425,427, 428, 430-432, 437 and 438, wherein R™
and R" are taken together along with the atom to which R™ and R” are attached to form an

optionally substituted 4-7 monocyclic heterocyclic ring. In some embodiments, the optionally
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substituted 4-7 monocyclic heterocyelic ring contaims an additional nitrogen, such that the

optionally substituted 4-7 monocyclic heterocyclic ring contains 2 or 3 total ring mitrogens.

Embodiment 472

(65541 The compound of any one of Embodiments 56-58, 84-86, 131-134, 155-
158, 160-162, 193, 194, 196-198, 204, 205, 207, 208, 210-212, 217, 218, 304-306, 351354,
375-378, 380-382, 413, 414, 416-418, 424, 425, 427, 428, 430-432, 437 and 438, wherein R™
and R" are taken together along with the atom to which R™ and R” are attached to form an
optionally substituted 7-10 bicyclic heterocyclic ring. In some embodiments, the optionally
substituted 7-10 bicychic heterocychic ring contains 1, 2 or 3 heteroatoms selected from O
{oxygen} and S {sulfur} along with a further nitrogen, such that the optionally substituted 7-10

hicyclic heterocyclic ring contains 2 or 3 total ring nitrogens.

Embodiment 473

[0855] The compound of Embodiment 471 or 472, wherem the heterocyclic rning 13

unsubstituted.
Embodiment 474

{0856} The compound of Embodiment 471 or 472, wherein heterocyche ring i3
substituted.

Embodiment 475

{6557} The compound of Embodiment 474, wherein the 4-7 monocyche

heterocyclic ring s substituted with ~C, | alkyl, -C_, cycloalkyl, ~OH, -C alkoxy, -

1-4 3-

4

C(=0)C,_alkyl, ~C(=0)OH or ~C(=0)0C, alkyl.
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Embodiment 476

[0558] The compound of any one of Embodiments 471-474, wherein the

O +C
heterocychic ring s selected from the group consisting of ,

B

Embodiment 477

[0559) The compound of any one of Embodiments 471-474, wherein the

OO
heterocyclic ring 18 selected from the group consssting of

H NH

OO ) )

5

B

Om....
— O
OB Q@ Ve (O 0
\ T NH
@“
—N
and o When the bicychic heterocyclic ring is

B

substiiuted, one or more hydrogens attached to a carbon and/or nitrogen of the bicychic

heterocychic ring can be replaced with a non-hydrogen moiety, such as those described herein,
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including ~C,  alkyl, -C, _ cycloalkyl, ~OH, -C,  alkoxy, ~-C(=0)C, alkyl, -C(=0)0H or -

C(=0)0C, alkyl

Embodiment 478
[0560]

The compound of Embodiment 134 466 or 470, wherein —Het*! is an

optionally substituted 5-) 6- or 7-membered monocychic heteroarvl

Embodiment 479
[0561]

The compound of Embodiment 134 466 or 470, wherein ~Het*' is an

optionally substituted 4-, 5-, 6- or 7-membered monocyclic heterocyciyl

Embodiment 480
05621

The compound of Embodiment 134 466 or 470, wherein —Het®' is an

optionally substituted fused 8-, -, 10- or 11-membered bicyclic heteroaryl.

Embodiment 481
[06563]

The compound of Embodiment 134 466 or 470, wherein —Het®! is an

optionally substituted fused §-, 9-, 10- or 1 l-membered heterocyclyl

Embodiment 4872

[6564]

Embodiment 483
[0565]

Embodiment 434
[8566]

Embodiment 4853

18567

The compound of any one of Embodiments 1-481, wherein R* 15 hydrogen.

The compound of any one of Embodiments 1-481, wherein R 15 halogen.
¥ £

The compound of any one of Embodiments 1-483, wherein R™ is hydrogen.

The compound of any one of Embodiments 1-483, wherein R? is halogen.

-103-



WO 2021/236771

Embodiment 486
[0568]

Embodiment 487
05691

Embodiment 488
[0570]

Embodiment 489
108711

Embodiment 490
[0572]

Embodiment 491

[0573]

Embodiment 492
[0574]

Embodiment 493

{387 5]

Embodiment 494
[8576]

Embodiment 495
(05771

PCT/US2021/033159

The compound of any one of Embodiments 1-485, wherein R is hydrogen.

The compound of any one of Embodiments 1-485, wherein R% is halogen.

The compound of any one of Embodiments 1-487, wherein R* is hydrogen.

The compound of any one of Embodiments 1-487, wherein R* is halogen.

The compound of any one of Embodiments 1-487, wherein R* is cyano.

The compound of any one of Embodiments 1-487, wherein R* js —-CHx.
Y )

The compound of any one of Embodiments 1-487, wherein R* is ~CH:CHa.

The compound of any one of Embodiments 1-487, wherein R is -CH0H.

The compound of any one of Embodiments 1-487, wherein R is ~OCHa.

The compound of any one of Embodiments 1-487, wherein R™ is ~SCH;.
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Embodiment 496
[0578]

Embodiment 497
(05791

Embodiment 498
[OS80]

Embodiment 499

19581]

Embodiment 500
[0582]

FEmbodiment SO1

[6583]

Embodiment 502
[0584]

Embodiment 503

[0585]

Embodiment 504

[9586]

Embodiment 505

[0587)

PCT/US2021/033159

The compound of any one of Embodiments 1-495, wherein R is hydrogen.

The compound of any one of EFmbodiments 1-495, wherein R% is halogen.
> )

The compound of any one of Embodiments 1-497, wherein R¥ is hyvdrosen.
3 ; 3 (A

The compound of any one of Embodiments 1-497, wherein R¥ is halogen.

The compound of any one of Embodiments 1-497, wherein R* is cyano.

The compound of any one of Embodiments 1-497, wherein R 15 -CHs.

The compound of any one of Embodirnents 1-497, wherein R¥ is ~CH:CHa.

The compound of any one of Embodiments 1-497, wherein R* is ~CHROH.
£ ;

The compound of any one of Embodiments 1-497, wherein R¥ 15 ~OCH;,

The compound of any one of Embodiments 1-497, wherein R is ~SCH:.
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Embodiment 506

{0588} The compound of any one of Embodiments 1-505, wherein R is hydrogen.

Embodiment 507

{65891 The compound of any one of Embodiments 1-505, wherein R? is halogen.

Embodiment 508

[059¢] The compound of any one of Embodiments 1-507, wherein R*" is hydrogen.

Embodiment 509

(05911 The compound of any one of Embodiments 1-507, wherein R* is halogen.

Embodiment 510

[0592] A compound of Formula (1), or a pharmaceutically acceptable salt thereof,

having the structure:

RZb

(H
wherein:

R'? is selected from the group consisting of'

"xza
x1a Ry b S XE X"“iN
SPCISQCIGCRIS0
a N s N ‘ -
Xsa , N " s N and X7a

Ring A% Ring A% Ring A™ and Ring A% are independently selected from the group

>

consisting of’
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a monocyclic Cs cycloalkyl substituted with R4

a bicyelic Ce.12 eycloalky! substituted with R*?;

a 5-7 membered nitrogen-containing monocychic heterocvelyl, wherein a
mirogen of the 5-7 membered nitrogen-containing monocyclic heterocyclyl s
optionally substituted with R’ wherein a carbon of the 5-7 membered nitrogen-
containing monocyclic heterocyclyl is optionally substituted with R™ or R, and

332

wherein when R™ is present, R* is attached at a carbon atom adjacent to a nitrogen
of the 5-7 membered nitrogen-containing monocyclic heterocyclyl;

a 6-12 membered nitrogen-containing bicvelic heterocyelyl, wherein a nitrogen
of the 6-12 membered nitrogen-containing bicyclic heterocycelyl is optionally
substituted with R*®; wherein a carbon of the 6-12 membered nitrogen-containing
bicyclic heterocyclyl is optionally substituted with R™ or R% and wherein R* s
present, R* is attached at the carbon atom adjacent to a nitrogen of the 6-12 membered
nitrogen-containing bicyclic heterocyelyl; and

a 5-7 membered oxygen-containing monocyclic heterocycelyl substituted with
R ar R*: wherein R is attached at a carbon atom adjacent to an oxygen of the §-
7 membered oxygen-containing monocychic heterocyclyl, and the 3-7 membered
oxygen-containing monocyclic heterocyclyl does not mclude any ring mitrogens;

wherein Ring A" Ring A% Ring A% and Ring A% is optionally further

substitoted;
XZa
X'Ea’ SN >,
AS{L\ P
. ig . 3a . a - -
wherein when R'® 15 X and Ring A" is a 5-7 membered

nitrogen-containing monocyclic heterocyclyl, then R 15 present;
o< geed o o T

wherein when R’ is and Ring A™ is a 5-7 membered

nitrogen-containing monocyelic heterocyclyl, then R™ is present;
o< geed o S
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MR
g / S
N
\ ——_s
N

nitrogen-containing monocyclic heterocyclvl, then R* is present;

wherein when R’ is and Ring A™ is a 5-7 membered

Ba
_g_{x N
wherein when RY is X’ , then Ring A™ cannot be a monocyclic
Cs.7cyeloalkyl substituted with R™ or a bicyelic Co-z cycloaliy! substituted with R
and

Xoa,

_________ 2
% <Xi7a@

nitrogen-containing monocyclic heterocycelyl, then R*® is optional;
X', X% and X7 are independently N or CR¥

¥R NR¥™ G or S;

X7, X% and X' are independently N or CR¥:

ey

wherein when R is and Ring A* 15 a 5-7 membered

R is selected from the group consisting of

Ring A’ Ring A® Ring A™ and Ring A% are independently selected from the group
consisting of

a monocyelic Cs cycloalkyl substitated with R™;

a bicychic Cs.12 cyeloalkyl substituted with R,

a 5-7 membered nitrogen-containing monocychic heterocyclyl, wherein a
nitrogen of the 35-7 membered unitrogen-containing monocyelic heterocyelyl s
optionally substituted with R*® wherein a carbon of the 5-7 membered nitrogen-
containing monocyclic heterocyclyl is optionally substituted with R or R%, and
wherein when R™ is present, R™ is attached at a carbon atom adjacent to a nitrogen

of the 5-7 membered mitrogen-containing monocychic heterocyclyl;
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a 6-12 membered nitrogen-containing bicvclic heterocyelyl, wherein a nitrogen
of the 6-12 membered nitrogen-containing bicyclic heterocyclyl is optionally
substituted with R’ wherein a carbon of the 6-12 membered nitrogen-containing
bicyclic heterocyclvl is optionally substituted with R™ or R™ and wherein R¥ is
present, R™ is attached at the carbon atom adjacent to a nitrogen of the 6-12 membered
nitrogen-containing bicychic heterocyelyl; and

a 5-7 membered oxygen-contaiming monocyclic heterocyelyl substituted with
R™ or R wherein R™Y is attached at a carbon atom adjacent to an oxygen of the
5-7 membered oxygen-comtaining monocyelic heterocyclyl, and the 5-7 membered
oxvgen-comtaining monccyclic heterocyclyl does not mnclude any ring nitrogens;

wherein Ring A", Ring A® Ring A™ and Ring A% is optionally further

subsiituted;

ey

and Ring A" is a 5-7 membered

wherein when R'® is ‘322-

nitrogen-containing monocyclic heterocyelyl, then R is present;

wherein when RY is and Ring A® is a 5-7 membered

nitrogen-containing monocyclic heterocyelyl, then R is present;

wherein when R'® is and Ring A™ is a 5-7 membered

nitrogen-containing monocyelic heterocyclyl, then R% is present;

XGt-
7 N
ng Adb
7b’f A

wherein when R is X , then Ring A*® cannot be a monocyclic
‘ g . 3 . . . . ¥
Cs.7cycloalkyl substituted with R™ or a bicyclic Ce-iz ovcloalkyl substituted with R™

and
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wherein when R' is X7 and Ring A®™ is a 5-7 membered
nitrogen-containing monocyclic heterocyclvl, then R% is optional;
X' X%and X are mdependemly N or CR*?
X% s NR*™ G or S
X% X% and X7 are independently N or CR®?;

R R RW R R and R are independently selected from the group consisting

?&N\;\C\i{wfb
of —-OH, -NRMR", —Cis alkyNER™RY -0Cs alkylNER™MRY nt
H APATY $rid " o OH
N G s
?N/\(—‘fo ~ X N\(O ??ﬁ/\g\(ﬁi O :’éN m
H o Ly R™ R

0 ' O
R™  NH, OH o
2 and R OH OH ;
RIS R R and R™ are independently selected from the group consisting of -R*,

- alkyl -C, cycloalkyl, ~C(=0)C_alkyl and —Het"', wherein the ~C, , cycloalkyl, the

~CE=C, alkyland the - Het*! is optionally substituted with one or two or three substituents

selected from the group consisting of ~halogen, -C,  alkyl, ~OH, ~-N{R™R", -C,  alkoxy, -
CEMOH, ~CEOMOCI alkyl, ~CEOINHSEORCM alkyl, ~NHCEOC, alkyt and -
CEOWNRMRY, wherein the —~C, | alkyl 1s optionally substituted with one or two or three
substituents selected from the group consisting of —halogen, ~OH, -N{R™MR", -C,  alkoxy, -
CEOYOH, C(=0)0C14 alkyl, ~CEONHSEQRCH alkyl, -NHCEO)C, alkyl and -
C=OINR™MRY,

R3¥ R¥R™ and RY are independently selected from the group consisting of —
halogen, € alkyl, ~C, , cycloalkyl, -OH, ~OCiq alkyl, -NER™R?, ~Cr4 alky(RMRE, -

C(=0)OH, ~Ci alkyl-C{=0)0H, ~C(=0)0C14 alkyl and ~Ciu alkyl-CE=0OC 14 alkyl:
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wherein the ~C_ | alkyl, is optionally substituted with one or two substituents selected from the

group consisting of —halogen, —~OH, -Cia alkoxy, ~C(=0)0H, -CEOOCIY alkyl, —
CEOINHS(E0RC alkyl, ~NHC(=0)C14 alkyl and ~C(=O)N(R™R", and wherein the -C_
cycloalkyl and the -OC 14 alkyl 1s optionally substituted with one or two substituents selected
from the group consisting of —halogen, —~OH, —Cig alkyl, —Cig alkoxy, -C{=0)OH, -
C(=0Y0Caalkyl, ~CEOINHEE0O R alkyl ~NHOE0Y 14 alkyt and ~CEOINR™IRS,
R R R™ and R™® are independently selected from the group consisting of —
C(=0YOH, ~C, | alkyl and -C,_ , cycloalkyl; wherein the ~C,  alkyl is optionally substituted
with one or two or three substituents selected from the group consisting of ~halogen, ~OH, —
Crs alkoxy, ~C(=0)0H, ~-CEOOC 1 alkyl, ~CEOINHS(E0RC1s alkyl, -NRMCEOKC 4
alkyl, ~C(=0) N(R"R” and -NR™R", and wherem the -C . cycloalkyl s optionally

substituted with one or two or three substituents selected from the group consisting of —
halogen, —-OH, —Cig alkyl, —Cia  alkoxy, -C(=0)0H, -C{=0)0Cis alkyl -
CEONHS(=ORCs alkyl, -NERTCEOICg alkyl, ~C=0) NR™MR® and —N(RPIRY

R and R™ are independently selected from the group consisting of —Cis alkyl, —
O eycloalkyl and {CraalkyDN(RMIRY, wherein the -Ci4 alkyl is optionally substituted with
one or two or three substituents selected from the group consisting of —halogen, -OH, 14
atkoxy, ~C{(=0YOH, (C=0)NHS(=01(Ci4 alkyl) and -NHC(=0)C4 alkyl, and wherein the
—Cs.7 cycloalkyl and the «(Cr4 alkyDIN{R™R" 15 optionally substituted with one or two or three
substituents selected from the group consisting of —halogen, -OH, —Ci.4 alkyl, —Ci¢ alkoxy, —
C(=0)YOH, -C(=0)0C 11 alkyl, {(C=OINHS(=0)(Ci 4 alkyl) and ~-NHC(=0)C14 alkyi;

each R™ and each R are independently selected from the group consisting of hydrogen,
—R¥, -, alkyl, —C_  eycloalkyl, -C(=0)C,_alkyl and —Het", wherein the —C__ alkyl, the

~C, ; cycloalkyl and the ~C(=0)C | alkyl is optionally substituted with one or two or three

substituents selected from the group consisting of ~halogen, —OH, -NH2 ~Ciq alkyl, -0C,
alkyl, “C(=0)OH, —-C(=0)0C14 alkyl, -C=ONHSE0RC e alkyl and -NHC(=0YC| alkyl;
or

R™ and R are taken together along with the atom to which R™ and R" are attached to
form 4-7 monocychic heterocychic ring;

g 3 ’) . - . M i
R* and R™ are independently selected from the group consisting of’
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HO

OH NH;  OH gnd OH  ORW4.

RY, RWL RY2 R gnd RYY are independently selected from the group consisting of
an unsubstituted ~Craalkyl and a substitnted ~Crq alkyl substituted with one or two or three
substituents selected from the group consisting of ~halogen, ~OH, ~0C:4 alkyl, ~C{=0)OH
and ~C{=00Csalkyl

Het*! is an optionally substituted 5-, 6- or 7-merubered monocychic heteroaryl, an
optionally substituted 4-, 5-, 6- or 7-membered monoeyclic heterocyclyl, an optionally
substituted fused 8-, 9-, 10- or 11-membered bicyclic heteroaryl or an optionally substituted
fused 8-, 9-, 10- or 11-membered heterocyclyl, wherein each heteroaryl and each heterocyelyl
contains at least one hetersatom independently selected from the group consisting of (0, S,
S8(=0), S(=0)2and N;

ni, n2, n3, nd, 05, n6, n7 and n8 are independently 1 or 2;

ml, m2, m3 and m4 are independently 1 or 2;

R and R* are independently selected from the group consisting of hydrogen, halogen,
cvano, ~{UHs, ~CHCHs, ~CHROH, ~OCH: and —-SCH;3;

R® R™ R¥ R*™ R R are independently selected from the group consisting of
hydrogen and halogen;

R¥R® R and R™ are selected from the group consisting of hydrogen, halogen,
cyano, an unsubstituted Cigalkyl, an unsubstituted Crs haloalkyl, an unsubstituted Ciaalkoxy
and an unsubstituted Ci4 haloalkoxy; and

R*2 and R*? are selected from the group consisting of hydrogen, an unsubstituted Cis

alkyl and an unsubstituted Ci.4 haloalkyl.
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{6593} Examples of compounds of Formula (1} include the following:
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[6594] in some embodiments, a compound of Formula (I} can be selected from:
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pharmaceutically acceptable salt of any of the foregomng.

Embodiment 511

[0595] The compound of any one of Embodiments 1-510, wherein a compound of

Formula (1), or a pharmaceutically  acceptable salt  thereof, cannot be

, or a pharmaceutically
acceptable salt thereof. The compound of any one of Embodiments 1-510, wherein a
compound of Formula (1), or a pharmaceutically acceptable salt thereof, cannot be selected
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,or a pharmaceutically acceptable salt
thereof. In some embodiments, a compound of Formula (I}, or a pharmaceutically acceptable
salt thereof, cannot be a compound, or a pharmaceutically acceptable salt thereot, provide in
WO 2020/257549. In some embodiments, a compound of Formula (I}, or a pharmaceutically
acceptable salt thereof, cannot be a compound, or a pharmaceutically acceptable salt thereof,
provide in WO 2018/119263. In some embodiments, R* cannot be fluoro. In some
embodiments, including those of this paragraph, R” cannot be fluoro. In some embodiments,
R cannot be —<CHz. In some embodiments, including those of this paragraph, R* cannot be
—CH;s. Insome embodiments, Ring A A%, A% and/or AY cannot be a S-membered oxygen-

N
containing monocyclic heterocyclyl, such as and/or O, wherein asterisks

indicate the position of the fused bond. In some embodiments, Ring A™, A A% and/or A®

0
cannot be a S-membered oxygen-contamning monocyelic heterocyclyl**, such as

* . . . . ~ ~ -
and/or O | wherein asterisks indicate the position of the fused bond. In some

embodiments, R cannot be . such as '}i , wherein Ring

O
A% 15 a S-membered oxygen-containing monocyelic heterocyely] (for example, and/or

O, wherein asterisks indicate the position of the fused bond). In some embodiments,
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. such as 3’“ , wherein Ring A" is a 5-
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Methods for the Preparation

[0596] in this section, as in all other sections unless the context indicates otherwise,
references to Formula (1), along with pharmaceutical acceptable salts thereof, include all other
sub-groups and examples thereof as provided herein. The general preparations of some
representative examples of compounds of Formula (I} are described herein, and are generally
prepared from starting materials which are either commercially avatlable or prepared by
standard synthetic processes used by those skilled in the art.

[0597] The following schemes a represent example preparations compounds of
Formula (1}, along with pharmaceutically acceptable salts thereof Compounds of Formula (1),
along with pharmaceutically acceptable salts thereof may also be prepared by analogous
reaction protocols as described i the general schemes below, combined with standard
synthetic processes used by those skilled in the art.

[0598] All variables shown in the schemes are defined as mentioned herein, unless
otherwise is indicated or is clear from the context. Compounds of Formula (I} where R' and

R'® are different can be prepared according to General Scheme 1.
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[6599] In General Scheme I, R™LG is defined as Br or Cl connected to the S or 6
aromatic rings of R' shown in above scheme. All other variables shown in General Scheme 1

are as provided herein.

[0608] In General Scheme 1, the following reaction conditions can be used in each
of the indicates reactions: {1} In the presence of suitable catalyst, such as

is{triphenyiphosphine)palladiom(il} dichlonide, in a suitable solvent, such as 1,4-dioxane,
with a suitable base (for example KsP(4) at a suitable temperature, such as approximately 90
°C; {2) In the presence of suitable base, such as DIPEA, in a suitable solvent, such as DUM,
at a suitable temperature, for example, approximately 20 °C; (3} In the presence of suitable

catalyst, such as for example, bis(triphenylphosphine}-palladium(ll} dichloride, in a suitable
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solvent, such asl 4-dioxane, with a suitable base (for example, KoC(3}) at a suitable
temperature {such as approximately 90 °C; (4a} In the presence of suitable catalyst {such as
bis{triphenyiphosphinepalladium{ll) dichloride} m a suitable solvent, (for example, 14-
dioxane} with a suttable base, such as Ko O3, at a suitable temperature {such as approximately
90 °C); {(4b) In the presence of On ,with suitable catalyst (for example, copper (11} acetate
hydrate) in a suitable solvent, such DUM, with a suitable base (such as pyriding) at a suitable
temperature, for example approximately 20 °C; and (5) In the presence of suitable catalyst,
such as bis(triphenylphosphine}-paliadium(ll} dichloride, 1n a suitable solvent {for example,
1,4-dioxane} with a suitable base, such as Ko(C'Os  at a suitable temperature (for example
approximately 90 °C.

0681} Compounds of Formula (I} that can be obtained from General Scheme 1 are

shown below:

2 2k
: Vil X'i f?( h
3a i o~ E Al
= X3

R28 ! ; Rzg
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[0602]  In general, compounds of Formula (1) where R and R'® are the same can
be prepared according to General Scheme 2.

(eneral Scheme 2

RZh

RZf
B8-2
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[6683] In General Scheme 2, R™.LG is defined as Br or Cl connected to the S or 6
aromatic rings of R shown in above scheme. All other variables shown in General Scheme 2
are as provided herein.

[0604] In General Scheme 2, the following reaction conditions can be used in each
of the indicates reactions: {1} In the presence of suitable catalyst, such as
his{triphenyiphosphine)palladium(il} dichloride, in a suitable solvent, such as 1,4-dioxane,
with a suitable base (for example, KiP0Os) at a suttable temperature (for example,
approximately 90 °C); (2} In the presence of suitable base (for example, DIPEA} in a suitable
solvent, such as DCM, at a suitable teroperature, such as approximately 20 °C; (3} In the
presence of suitable catalyst (for example, bis(triphenylphosphine}paliadium({Il) dichlonde) n

a suitable solvent, such as 1,4-dioxane, with a suitable base (for example KOAc¢) at a suitable
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temperature {for example, approximately 96 °C}; (4} In the presence of suitable catalyst, such
as bis{triphenylphosphine}palladim(il} dichloride, in a suitable solvent, such as 1,4-dioxane,
with a suitable base (for example, KoCOs) at & suitable temperature (for example
approximately 90 °C); and {5} In the presence of (O, with suitable catalyst, such as for example
copper {11) acetate hydrate, in a suitable solvent, such as for example DUM, with a suitable

base, such as for example pyridine, at a suitable temperature, such as for example 20 °C.
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General Scheme 3
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[0605] In General Scheme 3, the following reaction conditions can be used in each
of the indicates reactions: {1} In the presence of suitable catalyst, such as
bis{triphenylphosphinejpalladium{(Il} dichloride, m a suuiable solvent (for example1,4-
dioxane} with a suuable base, such as KzCOs, at a sumtable temperature (for example
approximately 90 °Cy; (2} In the presence of O» ,with sustable catalyst (for example, copper
(11} acetate hydrate) in g suttable solvent (for exarople, DCMO with a suitable base, such as
pyridine, at a suttable temperature, such as approximately 20 °C; and (3) To the presence of
appropriate  reductive  reagent, such as  sodwm  cyanoborohydride  or  sodium
triacetoxyborohydride, m a suitable solvent (for example, DUM or Me(OH) at a suitable

temperature, such as approximately 20 °C.
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General Scheme 4

[86806] In General Scheme 4, the following reaction conditions can be used 1n each

of the indicates reactions: (1} 1In the presence of suitable catalyst (for example,
s{triphenyiphosphine)palladiom(Ily dichloride) m a suitable solvent (for example, 1.4-
dioxane} with a suitable base, such as K2(COs, at a suitable temperatore, such as approxamately
90 °C; (2} In the presence of sutiable acid, such as TFA or HCl, in a suitable solvent (for
example, DCM or dioxane) at a suitable temperature, such as approximately 20 °C; (3)
Dnfferent sets of reaction conditions may be used based on the coupling reagents for
introducing R*: (3a)} When the coupling reagent contains an aldehyde or a ketone as reactive
group - in the presence of appropriate reductive reagent, such as sodium cyanoborohydride or

sodiom tnacetoxyborchydride, in a suitable solvent (for example DCM or MeGH) at a suitable
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temperature, such as approximately 20 °C; (3b) When the coupling reagent contains a halogen
as leaving group connected to an non-aromatic carbon adjacent to a nitrogen - in the presence
of appropriate base, suchas TEA or DIEA, at suitable temperature {for example approximately
50 °C) with or without a suitable solvent, such as DCM; (3¢} When the coupling reagent
contains a halogen as leaving group connected to an aromatic carbon adjacent to nitrogen - in
the presence of appropriate base such as TEA or DIEA, at suitable temperature, such as
approximately 150 °C, with or without a suitable solvent {for example, NMP); (3d} When the
coupling reagent contains a halogen as leaving group connected to a non-aromatic carbon - in
the presence of an appropriate a palladium catalyst, such as for example Ruphos-Pd-G3, with
a suitable ligand (for example, Ruphos) with a suitable base, such as Cs:C0s in 10 a suitable
solvent, such as 1 4-dioxane, at suitable temperature (for example approximately 100 °C); (Se}
When the coupling reagent contains an epoxide as reactive group - in the presence of suitable
base, such as TEA, in a suitable solvent, such as EtOH, at a suitable temperature, such as
approximately 80 °C; and (3f) When the coupling reagent contain a carboxylic acid as reactive
group to form an anmide bond - in the presence of suttable amide coupling reagent (for example,
HATU) in a suttable base, such as DIEA, at a suitable temperature, such as approximately 20
°C.

[8687] The skilled person will realize that typically after a colurn purnification, the
desired fractions were collected, and the solvent was evaporated to obtain the desired
compound or intermediate. In addition, the skilled person will realize that i the reactions
deseribed in the following schemes, 1t may be necessary to protect reactive functional groups,
for example, hydroxy, aming, or carboxy groups, where these are desired o the final product,
to mintmize any side reactions. Conventional protecting groups can be used m accordance
with standard practice. The skilled person will realize that in the reactions described m
schemes herein, 1t may be advisable or necessary to perform the reaction under an mert
atmosphere, such as for example under Nz-gas atmosphere. It will be apparent for the skilled
person that it may be preferable to cool the reaction mixture before reaction work-up {refers to
the series of manipulations required to isolate and punify the produci(s) of a chemical reaction
such as for example quenching, column chromatography, extraction). The skilled person will

realize that heating the reaction mixture under stirring may enhance the reaction outcome. In
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some reactions microwave heating may be used instead of conventional heating to shorten the
overall reaction time.

[8608&] The skilled person will realize that another sequence of the chemical
reactions shown in the schemes herein, may also provide a compound of Formula (I}, or a
pharmaceutically acceptable salt thereof. The skilled person will realize that intermediates and
final compounds shown in the schemes herein may be further functionalized according to
methods well-known by the person skilled in the art.  For example, a primary or secondary
amine group may be reductively alkylated by reaction with an aldehyde or a ketone in the
presence of a suitable reducing reagent (for example, sodium triacetoxyborohydride
{(NaBH(AcO)) together with a suitable solvent {such as, DCM]} at a suitable temperature {for
example, room temperature); or alternatively i the presence of NaBH:UN together with a
suitable solvent (for example, MeOH) at a suitable temperature, such as between room
temperature and 50 °C. In case one of the starting materials 15 available as a salt form, the
skilled person will realize that it may be necessary to first treat the salt with a base, for example,
N N-diisopropylethylanmune (DIPEA).  The skilled person will realize that additional
compounds of Formula (I}, along with pharmaceutically acceptable salts thereof, can be

prepared by using similar synthetic protocols as described i the schemes heremn.

Pharmaceutical Composiiions

[8689] Some embodiments described heren relate to pharmaceutical compositions
that comprise, consist essentially of, or consist of an effective amount of a compound described
herem (such as a compound of Formula (I}, or a pharmaceutically acceptable salt thereof) and
a pharmaceutically acceptable carrer, excipient, or combination thereof. A pharmaceutical
composiiton described herem 1s suitable for human and/or veterinary apphications.

[8610] The terms “function” and “functional” as used herein refer to a biological,
enzymatic, or therapeutic function,

[0611] The terms “effective amount” or “effective dose” 1s used to indicate an
amount of an active compound, or pharmaceutical agent, that elicits the bislogical or medicinal
response mndicated. For example, an effective amount of compound can be the amount needed
to alleviate or ameliorate symptoms of disease or prolong the survival of the subject being

treated This response may occur in a tissue, system, animal or human and includes alleviation
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of the signs or symptoms of the disease being treated. Determination of an effective amount 1s
well within the capability of those skilled 1n the art, in view of the disclosure provided herein.
The effective amount of the compounds disclosed herein required as a dose will depend on the
route of admimistration, the type of animal, including human, being treated, and the physical
characteristics of the specific animal under consideration. The dose can be tatlored to achieve
a desired effect, but will depend on such factors as weight, diet, concurrent medication and
other factors which those skilled in the medical arts will recognize.

[0612] The term “pharmaceutically acceptable salts” includes relatively non-toxic,
morganic and organic acid, or hase addition salts of compositions, inchuding without limitation,
analgesic agents, therapeutic agents, other materials, and the hike Examples of
pharmaceutically acceptable salts mclude those derived from mineral acids, such as
hydrochloric acid and sulfuric acid, and those derived from organic acids, such as
ethanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid, and the like. Examples of
suitable inorganic bases for the formation of salts include the hydroxides, carbonates, and
bicarbonates of ammonia, sodium, lithium, potassium, calcium, magnesiurm, aluminum, zing,
and the ke, Salts may also be formed with suitable organic bases, including those that are
non-toxic and strong enough to form such salts. For example, the class of such organic hases
moay mclude but are not limited to mono-, di-, and tnalkylamines, including methylamine,
dimethyvlamine, and triethylamine; mono-, di-, or trihydroxyalkylammes including mono-, di-
, and triethanolamine, amino acids, ncluding glycine, arginine and lysine; guamidine; N-
methylglocosamine; N-methylglucamine, L-ghitamine;, N-methylpiperazine; morpholing;
ethylenediamine; N-benzylphenethylamine; trihydroxymethyl aminoethane.

[8613] “Formulation”, “pharmaceuntical composition”, and “composition” as used
mterchangeably herein are equivalent terms referring to a compostiion of matter for
admimstration to a subject.

[8614] The term “pharmaceutically acceptable”™ means compatible with the
treatment of a subject, and m particular, 2 human,

[8615] The terms “agent” refers to an active agent that has bislogical activity and
may be used in a therapy. Also, an “agent” can be synonymous with “at least one agent,”
“compound,” or “at least one compound,” and can refer to any form of the agent, such as a

derivative, analog, salt or a prodrug thereof The agent can be present in various forms,
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components of molecular complexes, and pharmaceutically acceptable salts (eg.,
hydrochiornides, hydrobronudes, sulfates, phosphates, nitrates, borates, acetates, maleates,
tartrates, and salicylates}. The term “agent” can also refer to any pharmaceutical molecules or
compounds, therapeutic molecules or compounds, matrix forming molecules or compounds,
polvmers, synthetic molecules and compounds, natural molecules and compounds, and any
combination thereof.

[8616] The term “subject” as used herein has its ordinary meaning as understood
in light of the specification and refers to an animal that 1s the object of treatment, inhubition, or
amelioration, observation or experiment. “Antmal” has its ordinary meaning as understood in
light of the specification and includes cold- and warm-blooded vertebrates and/or invertebrates
such as fish, shellfish, or reptiles and, in particular, mammals. “Mammal” has its ordinary
meaning as understood o hight of the specification, and includes but is not limited to mice,
rats, rabbits, guinea pigs, dogs, cats, sheep, goats, cows, horses, primates, such as humans,
monkeys, chimpanzees, or apes. In some embodiments, the subject 15 human

[8617] Proper formulation is dependent upon the route of admirustration chosen.
Techmigues for formulation and adnumustration of the compounds described herein are known
to those skilled in the art. Multiple technigues of administering a compound exist in the art
weluding, but not hinuted to, enteral, oral, rectal, topical, sublingual, buccal, intraaural,
epidural, epicutaneous, aerosol, parenteral delivery, meluding mtrarmuscular, subcutaneous,
mira-~arterial, mtravenous, mtraportal, mtra-articular, mtradermal, peritoneal, intramedublary
mjections, ntrathecal, direct intraventricular, intraperitoneal, mtranasal or Intraocular
mpections. Pharmaceutical compositions will generally be tailored to the specific intended
route of admimstration. Pharmaceuotical compositions can also be admunistered to 1solated cells
from a patient or individual, such as T cells, Natural Killer cells, B cells, macrophages,
lymphocytes, stem cells, bone marrow cells, or hematopoietic stem cells.

[061&] The pharmaceutical compound can also be admunmistered 1o a local rather
than systemic manner, for example, via injection of the compound directly into an organ,
tissue, cancer, tumor or infected area, often mn a depot or sustained release formulation.
Furthermore, one may administer the compound in a targeted drug delivery system, for
example, in a liposome coated with a tissue specific antibody. The liposomes may be targeted

to and taken up selectively by the organ, tissue, cancer, tumor, or infected area.
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[8619] The pharmaceutical compositions disclosed herein may be manufactured in
a manner that 1s itself known, e g, by means of conventional mixing, dissolving, granulating,
dragee-making, fevigating, emuisifving, encapsulating, entrapping or tableting processes. As
described herein, compounds used n a pharmaceutical composition may be provided as salts
with pharmaceutically compatible counterions.

[0620] As used herein, a “carnier” refers to a compound, particle, solid, semi-solid,
liquid, or diluent that facilitates the passage, delivery and/or incorporation of a compound to
cells, tissues and/or bodily organs. For example, without limatation, a lipid nanoparticle (LINF)
15 a type of carrier that can encapsulate a compound, or a pharmaceutically acceptable salt
thereof, as described herein to thereby protect the compound, or a pharmaceutically acceptable
salt thereof, as described herein from degradation during passage through the bloodstream
and/or to facilitate delivery to a desired organ, such as to the liver.

0621} As used herein, a “diluent” refers to an ingredient in a pharmaceutical
composition that lacks pharmacological activity but may be pharmaceutically necessary or
desirable. For example, a diluent may be used to increase the bulk of a potent drug whose
roass 18 too small for manufacture and/or adnmimstration. It may also be a hquid for the
dissolution of a drug to be admunistered by injection, ingestion or inhalation. A conmmon form
of diduent n the art 1s a buffered aqueous solution such as, without limitation, phosphate
buffered saline that mumics the composition of human blood.

[8622] The term “excipient” has its ordmary meaning as understood 1n hight of the
specification, and refers to inert substances, compounds, or materials added to a
pharmaceutical composition to provide, without hmitation, bulk, consistency, stability, binding
ability, lubrication, disintegrating ability etc., to the composition. Excipients with desirable
properties include but are not imited to preservatives, adpuvants, stabihzers, solvents, buffers,
diluents, solubihizing agents, detergents, surfactants, chelating agents, antioxidants, alcohols,
ketones, aldehydes, ethylenediaminetetraacetic acid (EDTA), citric acid, salts, sodium
chloride, sodium bicarbonate, sodium phosphate, sodium borate, sodium citrate, potassium
chioride, potassium phosphate, magnesium sulfate sugars, dextrose, fructose, mannose,
lactose, galactose, sucrose, sorbitol, celiulose, serum, amino acids, polysorbate 20, polysorbate
80, sodium deoxycholate, sodium taurodeoxycholate, magnesium stearate, octyiphenol

ethoxylate, benzethonium chloride, thimerosal, gelatin, esters, ethers, Z-phenoxyethanol, urea,

-170-



WO 2021/236771 PCT/US2021/033159

or vitamins, or any combination thereof The amount of the excipient may be found in a
pharmaceutical composition at a percentage of 0%, 0.1%, 0.2%, 0.3%, 0.4%, 0.5%, 0.6%,
0.7%, 0.8%, 0.9%, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 20%, 30%, 40%, 50%, 60%,
70%, 80%, 90%, 95%, 100% w/w or any percentage by weight in a range defined by any two
of the aforementioned numbers.

[0623] The term “adjuvant” as used herein refers to a substance, compound, or
material that stimulates the immune response and increase the efficacy of protective immmunity
and is administered in conjunction with an immunogenic antigen, epitope, of COMpositon.
Adjuvants serve to improve unmune responses by enabling a continual release of antigen, up-
regulation of cytokines and chemokines, cellular recruitment at the site of administration,
increased antigen uptake and presentation in antigen presenting cells, or activation of antigen
presenting cells and mflammasomes. Commonly used adjuvants include but are not limited to
alura, aluminum salts, aluminum sulfate, aluminum hydroxide, aluminum phosphate, calcium
phosphate hydroxide, potassium aluminum sulfate, ous, mineral oil, paraffin o, oil-in-water
emulsions, detergents, MFS9®, squalene, ASO3, a-tocopherol, polysorbate 80, AS(4,
monophosphoryl lipid A, virosomes, nuclewe acids, polyinosimie polyeytidylic acid, saponins,
(38-21, proteins, flagellin, cvtokines, chemokines, -1, TL-2, IL-12, 1L-15, 1L-2i,
midazoquinolines, CpG oligonucieotides, hipids, phospholipids, dioleovl phosphatidylcholine
(DOPC), trehalose dimycolate, peptidoglveans, bacterial extracts, lipopolysaccharnides, or
Freund’s Adjovant, or any combination thereof.

[08624] The term “purity” of any given substance, compound, or material as used
herein refers to the actual abundance of the substance, compound, or matenial relative to the
expected abundance. For example, the substance, compound, or material may be at least 80,
8S, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, or 100% pure, wnchiding all decimals in between.
Purity may be affected by unwanted impurtties, including but not limnited to side products,
1somers, enanitomers, degradation products, solvent, carrier, vehicle, or contammants, or any
combination thereof Purity can be measured technologies mcloding but not himited to
chromatography, liquid chromatography, gas chromatography, spectroscopy, UV-visible
spectrometry, infrared spectrometry, mass spectrometry, nuclear magnetic resonance,

gravimetry, of titration, or any combination thereof
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Methods of Use

[0625] Nome embodiments disclosed herein related to selecting a subject or patient
in need. In some embodiments, a patient 1s selected who 15 in need of treatment, hibition,
amelioration, prevention or slowing of diseases or conditions associated with PD-L1
dysregulation. In some embodiments, such diseases or conditions associated with PD-Li
dysregulation may include, for example, cancer, HOC, viral infections, or HBV. In some
embodiments, a subject can be selected who has previously been treated for the disease or
disorder described herein. In some embodiments, a subject can be selected who has previously
been treated for being at risk for the disease or disorder described herein.  In some
embodiments, a subject can be selected who has developed a recurrence of the disease or
disorder described herein. In some embodiments, a subject can be selected who has developed
resistance to therapies for the disease or disorder described herein. In some embodiments, a
subject can be selected who may have any combination of the aforementioned selection
criteria.

[0626] Compounds, and pharmaceutically acceptable salts thereof, disclosed
herein can be evaluated for efficacy and toxicity using known methods. A non-hnuting list of
potential advantages of a compound, or a pharmaceutically acceptable salt thereof, described
herein include mmproved stabiity, mcreased safety profile, increased efficacy, increased
binding to the target, increased specificity for the target (for example, a cancer cell or vually
mfected cell).

LERNT

[8627] The terms “treating,” “treatment,” “therapeutic,” or “therapy” as used
herem has its ordinary meamng as understood in hght of the specification, and do not
necessarily mean total cure or abolition of the disease or condition. The term “treating” or
“treatment” as used herein {and as well understood in the art}) also means an approach for
obtaining beneficial or desired results 1 a subject's condition, including clinical results.
Beneficial or desired clinical results can include, but are not himiuted to, alleviation or
amelioration of one or more symptoms or conditions, dimimishment of the extent of a disease,
stabilizing (1.e., not worsening) the state of disease, prevention of a disease's transmission or
spread, delaying or slowing of disease progression, amelioration or palliation of the disease
state, dimuinishment of the reoccurrence of disease, and remission, whether partial or total and

whether detectable or undetectable. “Treating” and “treatment” as used herein also include
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prophylactic treatment. Treatment methods comprise admunistering to a subject a
therapeutically effective amount of an active agent. The administering step may consist of a
single administration or may comprise a series of administrations. The compositions are
admunistered to the subject in an amount and for a duration sufficient to treat the subject. The
length of the treatment period depends on a variety of factors, such as the severity of the
condition, the age and genetic profile of the subject, the concentration of active agent, the
activity of the compositions used in the treatment, or a combination thereof. It will also be
appreciated that the effective dosage of an agent used for the treatment or prophylaxis may
increase or decrease over the course of a particular treatment or prophylaxis regime. Changes
in dosage may result and become apparent by standard diagnostic assays known in the art. In
some imnstances, chronic administration may be required.

[0628] Some embodiments described herein relate to a method of treating,
mhibiting, ameliorating, preventing, or slowing the disease or disorder described herein. In
some embodiments, the methods include administering to a subject identified as suffering from
the disease or disorder described herein an effective amount of a compound, or a
pharmaceutically acceptable salt thereof, described heremn, or a pharmaceutical composition
that includes an effective amount of a compound, or a pharmaceutically acceptable salt thereof,
as described herein. Other embodiments described heremn relate to using a compound, or a
pharmaceutically acceptable salt thereof, as described herein in the manufacture of a
medicament for treating, inhibiting ameliorating, preventing, or slowing the disease or disorder
described heren. Still other embodiments described herein relate to the use of a compound, or
a pharmaceutically acceptable sali thereof, as described herein or a pharmaceutical
composition that inchides an effective amount of a compound, or a pharmaceutically
acceptable salt thereof, as described herein for treating, inhibiting ameliorating, preventing, or
slowing the disease or disorder described herein.

[8629] Some embodiments described herein relate to a method for mhibiting
replication of a cancer cell or a virus that can inchude contacting the cell or virus or
administering to a subject identified as suffering from a cancer or a viral infection with an
effective amount of a compound, or a pharmaceutically acceptable salt thereof, described
herein, or a pharmaceutical composition that inchudes an effective amount of a compound, or

a pharmaceutically acceptable salt thereof, described herein. (Other embodiments described
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herein relate to the use of an effective amount of a compound, or a pharmaceutically acceptable
salt thereof, described hersin, or a pharmaceutical composition that includes an effective
amount of a compound, or a pharmaceuiically acceptable salt thereof, described herein in the
manufactore of a medicament for inhibiting replication of a cancer cell or virus. Still other
embodiments described herein relate to an effective amount of a compound, or a
pharmaceutically acceptable salt thereof, described herein, or a pharmaceutical composition
that includes an effective amount of a compound, or a pharmaceutically acceptable salt thereof,
described herein for inhibiting replication of a cancer cell or virus. In some embodiments, the
cancer cell 1s an HCC cell. In some embodiments, the virus is hepatitis B,

[0630] Some embodiments described herein relate to a method for inhihiting cell
proliferation, such as inhibiting cell proliferation of a cancer cell or cell infected with a virus,
that can include adminustering to a subject identified as suffering from a disease wherein
mhibiting cell proliferation 15 desirable with an effective amount of a compound, or a
pharmaceutically acceptable salt thereof, described herein, or a pharmaceutical composition
that includes effective amount of a compound, or a pharmaceutically acceptable salt thereof,
described herein. Other embodiments described herein relate to the use of an etfective amount
of a compound, or a pharmaceutically acceptable salt thereof, described heren, or a
pharmaceutical composition that ncludes an effective amount of a compound, or a
pharmaceutically acceptable salt thereof, described heremn in the manufacture of a medicament
for mhibiting cell probiferation, such as mhibiting cell proliferation of a cancer cell or cell
nfected with a virus.  Still other embodiments described heren relate to an effective amount
of a compound, or a pharmacentically acceptable salt thereof, described heremn, or a
pharmaceutical composition that ncludes an effective amount of a compound, or a
pharmaceutically acceptable salt thereot, described herein for inhibiting cell proliferation, such
as nhibiting cell proliferation of a cancer cell or cell infected with a virus.  In some
embodiments, the cancer cell 1s an HOC cell. In some embodiments, the cell infected with a
virus is infected with hepatitis B virus.

[8631] Some embodiments described hergin relate to a method of inducing
apoptosis of a cell (for example, a cancer cell or cell infected with a virus} that can include
contacting the cell with an effective amount of a compound, or a pharmaceutically acceptable

salt thereof, described hersin, or a pharmaceutical composition that includes an effective
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amount of a compound of Formula (1), or a pharmaceutically acceptable salt thereof, as
described herein. (Other embodiments described herein relate to using an effective amount of
a compound, or a pharmaceutically acceptable salt thereof, as described herein or a
pharmaceutical composition that includes an effective amount of a compound, or a
pharmaceutically acceptable salt thereof, described herein in the manufacture of a medicament
for mducing apoptosis of a cell, such as a cancer cell or cell infected with a virus. St other
embodiments described herein relate to the use of an effective amount of a compound, or a
pharmaceutically acceptable salt thereof] as described herein or a pharmaceutical composition
that includes an effective amount of a compound, or a pharmaceutically acceptable salt thereof,
as described herein for inducing apoptosis of a cell, such as a cancer cell or cell infected with
a virus. In some embodiments, the cancer cell is an HCC cell In some embodiments, the cell
infected with a virus is infected with hepatitis B virus.

0632} Some embodiments described herein relate to a method of decreasing the
viability of a cell (for example, a cancer cell or cell infected with a virus) that can include
contacting the cell with an effective amount of a compound, or a pharmaceutically acceptable
salt thereof, described herein, or a pharmaceutical composition that includes an effective
amount of a comapound, or a pharmaceutically acceptable salt thereof, as described herein
Other embodiments described herein relate to using a compound, or a pharmaceutically
acceptable salt thereof, as described herein in the manutfacture of a medicament for decreasing
the viability of a cell, such as a cancer cell or cell mfected with a virus, Still other embodiments
described herem relate to the use of an effective amount of a compound, or a pharmacegtically
acceptable salt thereof, as described herein or a pharmaceutical composition that inclodes an
effective amount of a compound, or a pharmaceutically acceptable salt thereof, as described
herem for decreasing the viability of a cell, such as a cancer cell or cell infected with a virus,
In some embodiments, the cancer cell 15 an HCC cell. In some embodiments, the cell infected
with a virus 1s mfected with hepatitis B virus.

[0633] Those of skill in the treatment of such diseases could determine the effective
therapeutic daily amount from test results. An effective therapeutic daily amount would be
from about 0.005 mg /kg to 50 mg/ke. m particolar 0.01 mg/ke to S0 mg/kg body weight, more
in particular from €.01 mg/ke to 25 mg/kg body weight, preferably from about 0.01 mg/ke to

about 15 mg/kg, more preferably from about 0.01 mg/kg to about 10 myg/ke, even more
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preferably from about 0.01 mg/ke to about T mg/ke, most preferably from about 0.05 mg/kg
to about 1 mg/kg body weight.

[6634] In some embodiments, the effective amount of a compound, or a
pharmaceutically acceptable salt thereof, described herein 1s dosed more than one time. In
some embodiments, the compound, or a pharmaceutically accepiable salt thereof, described
herein can be admimistered every 1,2, 3,4, 5,6, 7days, or 1, 2, 3, 4 weeks, or 1,2, 3,4, 5, 6,
7.8, 9,10, 11, 12 months, or 1, 2, 3, 4, 5 years, or any period or combination thereof within
the range defined by any two aforementioned times. In some embodiments, at least one loading
dose and at least one maintenance dose 1s admunstered to the subject, where the at least one
loading dose 1s a higher dose of a compound, or a pharmaceutically acceptable salt thereof,
described herein than the at least one maintenance dose.

[0635] As used herein, the term “combination therapy” is intended to define
therapies which comprise the use of a combination of two or more pharmaceutical
compounds/agents or therapies. Thus, references to “combination therapy”, “combinations”
and the wse of compounds/agents “in combination” in this application may refer to
compounds/agents that are admumstered as part of the same overall treatment regimen. As
such, the dosage or tinmung of each of the two or more compounds/agents may differ: each may
be administered at the same tiroe or at different times. Accordingly, the compounds/agents of
the combination may be adnunistered sequentially {e.g. before or after) or simultaneocusly,
either 1n the same pharmaceutical formulation (1.e together), or 1n different pharmaceutical
formulations (1.e separately). Each of the two or more compounds/agents in a combination
therapy may also differ with respect to the route of administration.

{8636} The term “mhibitor”, as used herem, refers to an enzyme inhibitor or
receptor inhubitor which 1s a molecule that binds to an enzyme or receptor, and decreases and/or
blocks 1ts activity. The term may relate to a reversible or an wrreversible mmhibator,

(6637} Cancer may be treated with surgery, radiation therapy, chemotherapy,
targeted therapies, immunotherapy or hormonal therapies. Any of these mentioned therapies
may be used in conjunction with another therapy as a combination therapy. Chemotherapeutic
compounds include but are not limited to alemtuzumab, altretamine, arzacitidine,
bendamustine, bleomycin, bortezomib, busulfan, cabarzitaxel, capecitabine, carboplatin,

carmofur, carmustine, chlorambucil, chlormethine, cisplatin, cladribine, clofarabine,
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cvclophosphamide, c¢ytarabine, dacarbazine, dactinomycin, daunorubicin, decitabine,
denosumab, docetaxel, doxorubicin, epirubicin, estramustine, etoposide, everolimus,
floxuridine,  fludarabine, fluorcuracil, fotemustine, gemciiabine,  gemturumab,
hydroxyearbanude, thritumomab, idarebicin, fosfamude, irinotecan, ixabepilone, lomustine,
melphalan, mercaptopurine, methotrexate, mitomycin, mitoxantrone, nedaplatin, nelarabine,
ofatumumab, oxaliplatin, paclitaxel, pemetrexed, pentostatin, pertuzumab, procarbazine,
raltitrexed, streptozotocin, tegafur, temozolomide, temsirolimus, teniposide, tioguaning,
topotecan, tositumomab, valrubicin, vinblastine, vincristine, vindesine, vinflunine, or
vinorelbine, or any combination thereof.

[0638] As used herein, the term “protein kinase inhibitor” refers to inhibitors of
protein kinases, serme/threonine kinases, tyrosine kinases, or dual-specificity kinases for the
treatment of cancer or other illness. In some embodiments, the protein kinase inhibitor is a
small molecule, compound, polysaccharnide, lipid, peptide, polypeptide, protein, antibody,
nucleoside, nucleoside analog, nucleotide, nucleotide analog, nucleic acid, or oligonucleotide.
In some embodiments, the protein kinase mhibitor includes but 15 not hmited to acalabrutinib,
adavosertib, afatinib, alectimb, axitirub, binrwetirub, bosutinib, brigatinub, cediranib, certinib,
cetuximab, cobuuetitub,  orizotiub, caborzantinib, dacomutimb, dasatuub, entrectuub,
erdafitinth, erlotuub, fostaratimb, gefitimb, ibrutimb, wvatitub, lapatimb, lenvatimb,
lestaurtinub, lortatinib, masitinib, momelotinb, mubritinib, neratinib, nilotinib, nintedanib,
olmutinib, osimertinib, pacritinub, panttumumab, pazopamb, pegaptanib, ponatimb, radotinb,
regorafemb, rociletingb, ruxohiiub, selumetinib, semaxamb, sorafenib, sunitimib, SU6656,
fivozanib, toceranib, trametinib, trastozumab, vandetanib, or vernurafenib, or any combination
thereof.

(8639} As used herein, the term “checkpomt inlubitor” refers to an immunotherapy
that targets immune checkpoints to stimulate momune function. In some embodiments, the
checkpomt inhibitor 15 a small molecole, compound, polysacchande, bpd, peptide,
polypeptide, protein, antibody, nucleoside, nucleoside analog, nuclestide, nuclestide analog,
nucleic acid, or oligonucleotide. In some embodiments, the immune checkpoint 15 the PD-
1/PE-L1 checkpoint In some embodiments, the PD-1 checkpoint includes but 1s not limited
to nivolumab, pembrohizumab, spartalizumab, cemiplimab, camrelizumab, sintilimab,

tislelizumab, toripalimab, AMP-224 or AMP-514, or any combination thereof In some
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embodiments, the PD-L1 checkpoint imhibitor includes but is not limited to atezolizumab,
avelumab, durvalumab, KNG35, AUNPI2, CA-170, or BMS-986189, or any combination
thereof. In some embodiments, the immune checkpoint is the CTLA-4 checkpoint. In some
embodiments, the CTLA-4 checkpoint inhibitor mcludes but is not limited to ipthimumab or
tremilimumab, or any combination thereof

[0640] As used herein, the term “VEGY inhibitor” refers to inhibitors of vascular
endothelial growth factor (VEGEF) or a VEGF receptor (VEGFR). In some embodiments, the
VEGF mnhibitor is a small molecule, compound, polysaccharide, lipid, peptide, polypepuide,
protein, antibody, nucleoside, nuclecside analog, nucleotide, nucleotide analog, nucleic acid,
or oligonucleotide. In some embodiments, the VEGF inhubitor includes but s not limited to
aflibercept, axitinib, bevacizumab, brivanib, cabozantinib, cedirarub, lenvatinub, hnifinb,
nintedanib, pazopanib, ponatinth, ramucirumab, regorafenib, semaxanib, sorafenib, sunitintb,
tivozanib, toceranib, or vandetamb, or any combination thereof

[0641] As used herein, the term “antiviral medication” refers to a pharmaceutical
composition admimistered to treat a viral infection. In some embodiments, the viral infection
is caused by adenovirus, Ebola virus, coronavirus, Epstein-Barr virus (EBV), Friend virus,
hantavirus, hepatitis B virus (HBV), hepatitis C virus (HCV), herpes simplex virus, human
mmunodeficiency virus (HIV), human metapneumovirus, human papillomavirus (HPV),
mnfluenza virus, Japanese encephalitis virus, Kapost's sarcoma-associated herpesvirus,
lymphoeytic chortomemngitis virns, parainfluenza virus, rabies virus, respiratory syncyhal
virus, rhinovirus, varicella zoster virus, In some embodiments, the antiviral medication 1s a
small molecule, compound, polysaccharide, lipid, peptide, polypeptide, protein, antibody,
nucleoside, nuclecside analog, nucleotide, nucleotide analog, nucleic acid, or oligonucleotide.
In some embodiments, the antiviral medication 1s an interferon, a capsid assembly modulator,
a sequence specific oligonucleotide, an entry mbhibitor, or a small molecule
mmunomodulatory. In some embodiments, the antiviral medication inclades but 15 not limited
to AB-423, AB-306, ABI-HZ158, ABI-HO731, acyclovir, adapromine, adefovir, alafenamide,
amantadine, asunaprevir, baloxavir marboxil, beclabuvir, boceprevir, brivudine, cidofovir,
ctluprevir, clevudine, cytarabing, daclatasvir, danoprevir, dasabuvir, deleobuvir, dipivonil,
edoxudine, elbasvir, entecavir, faldaprevir, famciclovir, favipiravir, filibuvir, fomivirsen,
grazoprevir, idoxuridine, imiquimaod,

2T

foscarnet, galidesivir, ganciclovir, glecaprevir, GLS4

2D
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IFN-g, interferon alfa 2b, JNJ-440, INJ-6379, lamivudine, lanmamivir, ledipasvir,
mericitabine, methisazone, MK-608, moroxydine, narlaprevir, NITDOOS, NZ-4, odalasvir,
ombitasvir, oseltamivir, paritaprevir, pegmterferon alfa-Za, pencicloviry, peramivir,
pibrentasvir, pimodivir, pleconaril, podophylotoxin, presatovir, radalbuvir, ravidasvir,
remdesivir, REP 2139, REP 2165, resiquumod, RG7907, ribavinn, rifampicin, rimantadine,
ruzasvir, samatasvir, setrobuvir, simeprevir, sofosbuvir, sonivudine, sovaprevir, taribavirin,
telaprevir, telbivudine, tenofovir, tenofovir disoproxil, triazavirin, triffuridine, tromantadine,
umifenovir, uprifosbuvir, valaciclovir, valgancicovir, vaniprevir, vedroprevir, velpatasvir,
vidarabine, voxtlaprevir, or zanamivir, or any combination thereof.

[0642] The term "% w/w” or “% wt/wt” as used herein has its ordinary meaning as
understood in hight of the specification and refers to a percentage expressed in terms of the

weight of the ingredient or agent over the total weight of the composition multiplied by 100

f <G/

The term "% v/v” or “% vol/vol” as used herein has its ordinary meaning as understood in the
light of the specification and refers to a percentage expressed in terms of the liquid volume of
the compound, substance, ingredient, or agent over the total hquid volume of the composition

roubtiphied by 100

EXAMPLES

[(643] Some aspects of the embodiments discussed above are disclosed in further
detail n the following examples, which are not 1 any way intended to limit the scope of the
present disclosure. Those m the art will appreciate that many other embodiments also fall
within the scope of the invention, as it 15 described herein above and i the claims.

[644] Heremnafter, the term “rt”, “r1” or “RT” means room temperature;, “Me”
means methyl, “Me(OH” means methanol, “Et” means ethyl; “FtOH” means ethanol;, “NaH”
means  sodium  hydnde;  “NaBH(AcO)R”  or  “NaBH{OAc)y” means sodium
triacetoxyborohydride; “EtOAC” means ethyl acetate; "TEA” or "EsN” means triethylamine;
“DCM” means dichloromethane; “MeUN” or “ACN” means acetonttrile; “DMF” means -
dimethyi formamide, “DMA” means dimethylacetamide; “Pd{dppf}Ch.” means [1.1'-
Bis{diphenylphosphino}ferrocenel-dichloropalladiom(Il}, “THF” means tetrahydrofuran; “i-
PrOH” or “1PrOH” means 2-propanol; “LC” means fiquid chromatography; “LCMS” means

Ligquid Chromatography/Mass  spectrometry; “HPLC” means high-performance liqud
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chromatography, “prep-HPL{” means preparative high-performance liguid chromatography;
“TFA” means trifluorcacetic acid; “RP” means reversed phase; "min" means minute(s); "h”
means hour(s);, “PE” means petroleum ether; “v/v” means volume per volume; “Celite ®”
means diatomaceous earth; "DMSO” means dimethy! sulfoxide; "SFC” means Supercritical
Fhud Chromatography, “DIPE” means diisopropyl ether; “DIPEA” or “DIEA™ means N, N-
dusopropylethylamine;  “Pdi{dba}” means  Tns{dibenzyhdeneacetone}-dipaliadium;
“Pd{OAc)y” means palladium{ll) acetate; “AcOH” means acetic acid, “DMAP” means 4-
{dimethylamino)pyridine; “t-BuOK”, “Bu0” or “KOtBu” means potassium tert-butoxide;
“TLC” means thin layer chromatography; “prep-TLC” means preparative TLC; “KOAc”
means potassium acetate.

[0645] For mntermediates that were used in a next reaction step as a crude or as a
partially purified intermediate, estimated mol amounts (in some cases indicated by ~) are
ndicated n the reaction protocols described below, or alternatively theoretical mol amounts
are indicated.

[0646] The meanings of the abbreviations in the nuclear magnetic resonance
spectra are provided as follows: s = singlet, d = doublet, dd = double doublet, dt = double
triplet, ddd = double doublet, Sept = septet, t = iniplet, m = multiplet, br = broad, brs = broad

singlet, q = quartet.

Preparation of intermediates

Example Al
Preparation of Intermediate 4
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(66471 Step 1. A muxture of 3-Bromo-2Z-chlorophens! (110 g, 530 mmol),
Pd(dpphiCl: (38.8 g, 53.0 mmol), KOAc (146 g, 1.48 mol) and Bis{pmnacolatojdiboron (148 g,
583 mmol} in dioxane {1220 mbL} was degassed and purged with Nz (3x). The mixture was
stirred at 90 °C for 16 hrs. The two batches of the same reaction were combined to work up.
The reaction was cooled to 20 °C and then filtered. The filter cake was washed with DCM (2
x 1000 mL}. The filtrate was concentrated to give the crude product, which was purified by
column chromatography {100 - 200 mesh silica gel} eluted with petroleam ether ethyl acetate
{1:0 ~ 20:1) to give a residue {240 g}, which was triturated with petroleum ether (500 mL) for
2 hrs and then filtered. The filter cake was dried in vacuum to give Intermediate 1 (172 ¢,
64 % vield) as a white solid. "H NMR: (400 MHz, DMSO-d% 5 10.02 (s, 1H), 7.17-7.08 (m,
1H), 7.08-6.98 {m, 2H), 1.30 (s, 12H).

[0648] Step 20 A mixture of Intermediate 1 (81.0 g, 318 mmol), 3-Bromo-2-
chlorophenol {(72.6 g, 350 mumol}, K5P041 (203 g, 955 mmol), Pd(dppHCh (11.6 g, 15.9 mmol}
in a solution of dioxane (1620 mL) and H20O (540 mL) was degassed and purged with Na (3x}.
The mixture was stirred at 90 °C for 16 hrs. The reaction was cooled to 20 °C and concentrated
to give a residue.  The residue was dissolved mn ethyl acetate (1000 ml.) and HaO (500 ml),
and then the mixture was filtered. The filter cake was washed with ethyl acetate (2 x 100 mbL)
and then separated. The aqueous phase was adjusted to pH = 3 with 6 N HCI and extracted
with DCM (2 x 500 mL). The combined organic layer were concentrated to give Intermediate
2{91.0 g, crude} as a brown sohid. 'H NMR: (400 MHz DMSO-d%) 6 10.22 (br s, 2H), 7.21 -
715 (m, 2H), 7.02 - 6.97 {m, 2H), 6.69 (dd, J = 1.4, 7.5 Hz, 2H).

{0649} Step 3: To a solution of Intermediate 2 (81.0 g, 357 mmol} and DIPEA
{173 g, 1.34 mol, 234 L) 10 DCM (2200 mb) was slowly added TH0 (237 g, 838 mmol, 138
mb)yat 0°C ~ 53 °C. Thereaction was warmed up to 20 °C and stirred for 2 hrs. TLC {petroleum
etherethyl acetate = 5.1, Rr = 0.64) showed the starting material was consumed completely.
The reaction was washed with aqueous sat. NaHCOs (1000 mL), brine (500 ml.), drnied over
MgSO4 and concentrated to give crude product. The crude product was purified by column
chromatography {100 - 200 mesh silica gel) eluted with THF petroleum ether {01 ~ 1:9} to
give Intermediate 3 (1003 g, 60.6% yield over two steps) as a yellow solid. 'H NMR: (400
Mz, DMSO-d%) 8 7.86 (dd, /= 1.3, 83 Hz, 2H), 7.74 (1, J = 80 Hz, 2H), 7.66 (dd, /= 1 4,
7.7 Hz, 2H).
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{6656 Step 4. A mixture of Intermediate 3 (953 g, 1834 mmol}, KOAc (901 g
918 mmol), Pd{dppfYCh (202 ¢

in dioxane {1300 mbL) was degassed and purged with N2 (3x). The mixture was stirred at 90

g, 27.5 mmol) and Bis{pinacolato}diboron (117 g, 459 mmol)
°C for 16 hrs. TLC (petroleum etherethyl acetate = 5.1, Rf = 0.60) showed the starting
material was consumed completely. The mixture was cooled to 20 °C, and then the mixture
was filtered The filter cake was washed with DCM {2 = 100 mL}).  The filtrate was
concentrated to the crude product. The crude product was purified by column chromatography
{100-200 mesh silica gel) eluted with THF petroleum ether {0:1 ~ 1:20} to give a residue (110
2}, which was triturated with petroleum ether (500 mL) for 16 hrs, and then filtered. The filter
cake was dried in vacuum to give Intermediate 4 (55.0 g, 62.1% yield) as a white solid. 'H

NMR: {400 MHz, DMSO-d%) § 7.65 (dd, J = 1.8, 7.2 Hz, 2H), 7.51-7.27 (m, 4H), 1.32 (s, 241},

Example A1-B
Preparation of Intermediate 4b
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{ntermediate #5-3

(06511 Step 10 A muxture of Intermediate 4b-1 (41.0 g, 161 momol}, 3-Bromo-2-
chlorophenol (323 g, 169 munol), K:PO4 {103 g, 483 mmol), Pd(dppDHCh (5.89 g, 8.05 mmol)
n dioxane (800 mL) and H20 (160 wl.) was degassed and purged with N2 (3x) and then was
stirred at 90 °C for 16 h. The muxture was cooled to 20 °C and then concentrated to provide a
residue. The residue was dissolved tn ethyl acetate (500 mL) and HzO (250 mL), and then the
mixture was filtered. The filter cake was washed with ethyl acetate (2 x 100 mL} and separated.

The aqueous phase was adpusted to pH = 3 with 6 N HCI and extracted with DCM (2 x 230
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mb}. The combined organic layers were concentrated to give Intermediate 4b-2 {(51.0 g,
crude) as a brown solid. 'H NMR: (400 MHz, DMSO-d%) § 10.26 (br s, 1H), 9.90 (br s, 1H),
7.25-7.11 (m, 1H), 7.11-6.88 (m, 3H), 6.77 (dd, I = 1.3, 7.6 Hz, 1H), 6.70-6.53 (m, 1H).

{0652} Step 2: To a solution of Intermediate 4b-2 (44.0 g, 184 mmol) and DIPEA
(90.6 ¢, 701 mumol, 122 mL) in BCM (1200 mL} was added slowly THO (122 g, 433 mmol,
71.5mL}at 0~ 5 °C. The mixture was warmed to 20 °C and stirred for 2 h. The mixture was
washed with ag. sat. NaHCG: (1000 mL} and brine (500 mbl), dried over NaxS(Os and
concentrated to give a crude product  The crude product was purified by column
chromatography (100 - 200 mesh silica gel} eluted with THF.PE (1.0 ~ 9:1) to give
Intermediate 4b-3 (44.0 g, 54.3% vield over two steps) as a yellow solid. "H NMR (400 MHz,
DMSO-d%) 8 7.94-7.78 {m, 2F), 7.77-7.60 (m, 3H), 7.56 (br d, T = 4.6 Hz, 1H).

[0653) Step 3. A mixture of Intermediate 4b-3 (44.0 ¢, 87.5 mmol}, KOAc (344
2, 350 mmol), Pd{dppHCh (9.61 g, 13.1 mmol} and Bis{(pinacolato)diboron (45.6 g, 179 mmol}
in dioxane (600 mL) was degassed and purged with Nz (3x), and then the mixture was stirred
at 90 °C for 16 b The nuxture was cooled to 25 °C and filtered. The filter cake was washed
with DCM (2 x 50 mL). The filtrate was concentrated to the crude product. The crude product
was purified by column chromatography (100 - 200 mesh silica gel) eluted with THF:PE (1.0
~20:1) to give a residue (40.0 g}, which was triturated with petroleum ether (100 mL) for 2 h
and then filtered. The filter cake was dried m vacuum to give Intermediate 4-b (21 4 g, 51 6%
yield) as a white solid. 'H NMR: (400 MHz, DMSO-d%) 6 7.86-7.55 (m, 2H), 7.54-7.37 {m,
2H), 7.36-7.26 (m, 1H), 1.32 (4, J = 7.4 Hz, 20H).

Example A2
Preparation of Intermediate 5

. Ny BT
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[3654] A muxture of fatermedinte 4 (500 mg, 1.05 mmol), S-Bromoe-t-ndanove
{500 mg, 2.37 mmol), Pd {(dpphHCl (116 mg, 157 89 umol,} and AcOK (310 mg, 3.16 mmol)

in dioxane (5 mL) and HoO (0.5 b)) was purged with No for 3 times. Then the mixtare was
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stirred at 110 °C for 2 hours under N2 atmosphere. The reaction mixture was filtered, and the
filtrate was concentrated to give a residue. The residue was dituted with HaO (15 mbL) and
extracted with EtOAc {15 mL} for three times. The combined organic layers were washed with
brine (5 mbL x 2}, drited over anhydrous NaxSQs, filtered and concentrated to give a residue,
which was purified by flash silica gel chromatography (ISCO®; 12 g SepaFlash® Silica Flash
Column, Eluent of 0-30% Ethyl acetate/Petroleum ether) to give crude product {290 mg}. 40
mg of the crude product was purified by prep-HPLC (column Welch Xtimate CI8 150x
25mmx Sum; mobile phase: water {(0.225%FA}ACN; B%: 65%-95%, 7.8 min; 100% B Hold
Time (2 muny; Flow Rate (25 mb/mun) to give Intermediate § (3.47 mg} as a brown solid.
LOMS (CscHuCh0:™) (BS, m/z): 483.0 [M+HT

(0655} The intermediates show in Table 1 were prepared by an analogous reaction

protocol as was used for the preparation of Intermediate S using the appropriate starting

materials.
Table 1
;n;'ermedmte Stracture Starting materials
O
1/
{
{
g Intermediate 4
i ntermediate
& D Q 5-Bromo-1H-1nden-2(3H}-One

o & :

| Intermediate 4
/-\\[/ Xy
l L

tert~-Butyl 5-bromoisoindoline-2-
carboxylate

gm{\}wj)
'S

o
o
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intermediate 4

[0656]

dihydrosoquinohime-2( 1 H-carboxylate (4.11 g, 13.2 mmol}, KaP0O4 (447 g, 21.1 mmol} and
Pd{dppHCl (385 mg, 526 ymol) in dioxane (150 mb} and Hz0O (5 ml) was purged with Nz

{3x), and then the mixture was stirred at 110 °C for 2 hrs under N2 atmosphere. The reaction

Intermediate . .
’ Structure Starting materials
Nao.
(\N«i’\o—k
/E’ﬁ o N7 is/l Totermediate 4
g e E/Jﬁ/%/u tert-butyl 2-bromo-5,6,7,8-
) [/”\ 2N Gl b tetrahydro-1,6-naphthyridine-6-
O\\\r‘N\/ carboxylate
\>r,()
N R ,
q ’NJ\O"/T Intermediate 4
7y & jf: T tert-Butyl 8-chloro-2, 3-
P RNy . .
9 /Q*I 1 \C N dihydropyrido{3,2-
o N{’A\f’ T f1{1,4]oxazepine-4{SH)-
js,,.c?‘ e carboxylate
/
Example A3

Preparation of Intermediate 10

i O

on
F

Pe(dpphiCly, K5PO,,
dioxane, Hy3, 110 °C, 2 h

A mixture of Intermediate 4 (2.5 g, 526 mmol), tert-Butyt &-bromo-3,4-

4
i

P
L4

O
K

Y Ci =
Ny

(_/ﬁ/‘&f’ SN
- i/’ Cl P

intermediate 10

mixture was filtered. The filtrate was dilated with F2O (100 mL) and extracted with EtOAc (3

x 50 mL). The combined organic lavers were washed with brine (2 x 15 mL), dried over
anhydrous NaxSQs, filtered and concentrated to give a residue. The residue was purified by

flash silica gel chromatography (ISCO®; 220 g SepaFlash® Silica Flash Column, Eluent of

0~18% Ethyl acetate/Petroleum ether} to give Intermediate 18 (2.06 g} as a white solid.

LOMS {CaoHaaCLMNoOuNa ™y (ES, m/zy. 707.9 [M+Na]™
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The mtermediates shown in Table 2 were prepared by an analogous reaction

protocol as was used for the preparation of Intermediate 18 using the appropriate starting

materials.

Tahie 2

Intermediate o e ,
' ! Structure Starting materials
Mo,
Q P
./'\j\ij\o‘&-
N J»:’\vf Intermediate 4
i1 PR K/ \[j N t-Butyi 2-chioro-5,6-dihydro-
” 1,7-naphthyridine-7(8H}-
Oy ,N\/ carboxviate
O
}T
PN Intermediate 4
2 >\ f\ PN ] \'\/I\\/E\;I\/ N__O tert-Butyl 7-bromo-3,4-
h o w - 1 T\ dihydroisoguinoline-2{ 1H}-
\\/\/ o] P G \
carboxvlate

Example 1
Preparation of Compound A-1

OH

intermediate 5
Compound 4-1

36538} 62 umol) and glyeine (10.7 mg, 143
umol} in MeQOH (0.5 mL) and DCM (0.5 mL} was stirred at 20 °C for 0.5 hr. NaBH3CUN (12
The

A solution of Intermediate 8 (30 mg,

mg, 186 umol} was added into the mixture. The mixture was stirred at 60 °C for 12 hrs.
mixture was concentrated.

with EtOAc (3 x 2 mL}.

The residue was diluted with HoO {2 mlb) and extracted
The combined organic layers were washed with brine {2 x 2 mbL),
dried over anhydrous NaxSQ4, filtered and concentrated to give a residue, which was purified
by prep-HPLC {column: Phenomenex funa C18 80*40mm™*3 pm; mobile phase: water (0.05%

ammonia hydroxide v/vIFACKN, B%: 10%-60%, 16 min; 100% B Hold Time (3 mun); Flow
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Rate (25 mL/min)} to give Compound A-1 (1 .89 mg} as white solid with 2 equivalents of
ammonia.

06591 The compounds shown in Table 3 were prepared by an analogous reaction
protocol as was used for the preparation of Cempound A-1 using the appropriate starting
matertals and sutiable prep-HPLC conditions. For the compounds which were obtained as
formate salt. The equivalent of the formate is determined by NMR. For the compounds which
were obtained as HCI salt, the equivalent salt of the HCI 1s calculate basic on the number of

hasic nitrogen.

Table 3
Cmpd | . y ) )
N PE | Structure Salt Starting materials
N OH
Jeh —
¢ LY H 0.14 eq of | Intermediate 5
A2 L/ ’\ e’ .
H@/ 1 Y Formate 2-aminoethanol
i\.i o i '\\//
wg M
PN \‘L"\‘(
N ol AN \';\_{ © . . -
A3 /\)i\// PP h}termgdiate 5
PR N-Acetylethylenediamine
Newr” N G Rz ) .
}\ A~
O H
o
'\ — . -
T > Intermediate 6
A-4 ~/ . .
&j/\f N-Acetylethylenedianune
/
/ \\ . R
AE N I\j\ T Jf l NH 2 eqof Intermediate 6
o - & HCI salt Glycine
3
e}
"e~.¢' N . -
M Intermediate 6
: 1\ j/\;> 1eqof - ; ,
A-6 - <:©/ I/\v N Formate {(S)-5-Aminomethyl-
4£>~’ o pyrrolidin-2-one
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Cmpd . .
o I Structure Salt Starting materials
D fi?[:> OH i diate 6
. nermediate 6
,»\ /‘\/‘\/\/ 2 ¢
AT T L eq Of_ (58)-5-Amimnomethyl-
Formate

! //L & \/

pyrrolidin-2~one

Ci = SN

! N O

A-8 ’""\ /\w/\]/ /\&@ f—
| =

Intermediate 6

Morpholine
Example 2
Preparation of Compound B-1
e BOS ~

HCl/dioxane
Ammmmmmmmmmmsmsansnmsnnnnnnnn s O

20°C, 0540

NN
Boc intermediate 10

[8660] The solution of Intermediate 18 (60 mg, 87.5

I mi} was stirred at 20 °C for 0.5 b The mixture was concentrated to give a residue, which
was purified by prep-HPLC (prep-HPLC {column: Phenomenex luna C18 80%40mm™*3 um ;
mobile phase: water (0.05%HCH-ACN, B%: §%-48%, 11 min; 100% B Hold Time (3 min};

Flow Rate (25 mL/min}; Injections: 3) to give Compound B-1 (4.33 mg) as a white solid with

two equivalent of HCL
[8661]

as was used for the preparation of Compound B-1 using the appropriate starting materials and
Prep-HPLC. For the compounds which were obtained as formate salt. The equivalent of the

formate 1s determined by NMR. For the compounds which were obtained as HC salt, the

®

Compound B-4

wmol} in HCldioxane (4 M,

The compounds in Table 4 were prepared by an analogous reaction protocol

equivalent salt of the HCH is calculate basic on the number of basic mitrogen.
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Table 4
Cmpd , . -
No PE | Structure Salt Starting materials
~NH
Ny o Y A oy
I . sy of . -~
R-2 /\J\(—\_ﬁ/\ /\\\j - o4 Intermediate 7
L HCI
i
-
I "T‘H
Iy o N ~ o
b v 2 eqot p : \
B-3 r/\\Yi\ff»\:/L\ g d Intermediate 8
LN O \i\,/J HCL
HK \/f
" NH
< o} N p 5
i i i Zegof .
B-4 ,fNT ’j\( S /J\\N:r HC? Intermediate 11
( !\If G ' 4
HN,_
G N
Ny o Ny .
, DY 2 eqof ~
B-5 qﬁ\ /]YA\@' 0 I (\? ¢ Intermediaie 9
AN =
H.N{ )\\(g
Y
™ ¢ if\\[\‘ 2 eqof
o v p eq o ! ' v
B-6 | f:\?i/\f/!\“)iv a7 HC‘? Intermediate 12
l\\j‘\\/ o Lz

Example 3
Preparation of Compound B-7

et ‘> HCH
N,

Pd{dppf)Cly, KaPOy, diokans,
H,Q, M0 °C, 2 h

O\B

e i

- Q
=

intermediate 4 Compound 8-7

8662} A mixture of Intermediate 4 (43 mg, 91 pmol), {(S)-5-Bromo-2 3-dihydro-
tH-nden-1-amine hydrochloride (S0 mg, 201 pmol), K:POs (78 mg, 365 pmol) and

Pd(dpphHiCh (6.7 mg, 9.1 umol) in dioxane {1 mL} and H2O (0.1 mL} was degassed and purged
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with N2 (3x). The mixture was stirred at 110 °C for 2 hrs under N atmosphere. The mixture
was filtered and concentrated to give a residue, which was purified prep-HPLC {acid condition;
Column: Phenomenex luna C18 100%40mm*3 um; Condition: water (0.225%FA»ACN; Begin
B:0; End B:40; Gradient Time {min). 10; 100% B Hold Time {(min}. 2; Flow Rate (mL/min}:
25} to give Compound B-7 (15 mg) as a hght pink solid of formate salt.

[0663] The compounds shown in Table 5 were prepared by an analogous reaction
protocol as was used for the preparation of Compound B-7 using the appropriate starting
matertals and Prep-HPLC. For the compounds which were obtained as formate salt. The
equivalent of the formate is determined by NMR. For the compounds which were obtained as

HCl salt, the equivalent salt of the HCI s calculated based on the number of basic nitrogen.

Table 5
('g?d Structure Salt Starting materials
N fm o \,@ 2 eq of Intermediate 6
] I NN\ o, G T B Ao e, 11T
B8 | e d ) ) 4\/,/%/\ ) Formate | (R)-5-Bromo-2,3-dihydro- 1H
/ P, inden-1-amine
ANy o Py Intermediate
5.9 . /E A A L\/ 1 eqof &-Bromo-4,4-dimethyl-
;J & | P Formate | 1,23 4-tetrahydroisoquinoline
i i hydrochloride
Hi\\/lﬁ"

\NH
I 5 e of Intermediate 6
B-18 )\@/»\/ £qc ) 3-fluoro-1.2.3.4-

&-bromo-§-fluore-1,2,3
Formate . o
tetrahydro~-isoquinoline
H

Intermediate 6

B-11 /\\\/\7 j Q &'-Bromo-3' 4-dihydro-1"H-

spirpfazetidine-2,2'-

naphthalene]
L \’\’
‘M—‘
O\/ >/ Y Intermediate 6
B-12 N \ - 5'-bromo-3'H-spirofazetidine-
& o L 3,1'-[2]benzofuran]

"L
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Cmpd . . s .
1:2? Structure Sait Starting materials
5 oq of Intermediate 6
B-13 =4 6-Bromo-3-methyl-1,2.3 4-
Formate . S
tetrahydro-isoguinoline
Intermediate 6
B1d 2 eqof 6~Br0m0—5(~methyi—},2,3,4—
Formate | tetrahydro-isoquinoline
hydrochloride
2 oa of Intermediate 6
B-18 ceq ol T-bromo-R-methvi-1,2,3.4-
Formate | . ST
tetrahydroisoguinoline
, Intermediate &
. 2eqof ) i .o
B-16 -~ 6-bromo-7-methyi-1,2.3 4-
Formate . . S
tetrahydroisoquinoline
! ea of Intermediate 6
B-17 cq o o-bromo-8-methoxy-1,2,3,4-
Formate | . L
tetrahydroisoguinohine
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Example 4
Preparation of Compound C-1
G0
NI SN A o SIS
ﬂ B )\ D /Nh i \\v-}" “—\O HH E/ﬁ i .'i\ L ./N
7 ‘\f;\!/)\f ST ot e > \ N \/\ d = g
w1 b L S EIOH, EtN, reflux N | o WO o
NS O & ZHGH ARy Gt N A
Compound B-2 Intennediate 13
Ot
5 \ ¥,
LIOH H,0, HaO \/[1/\(
e 0
THE, MeOH \/ b.
409G, 21
HQ Compound C-1
R /s,

IoaTe

81 umol), ethyl (2

tate (42 me, 324 pmol} and TEA (5637 ul, 405 pmol § in EtOH (0.8 mL} was

{86641 A mixture of Compound B2 (40 mg

&

stirred at 80 °C for 3 hrs under Ny atmosphere. The mixture was concentrated to give
Intermediate 13 {120 mg, crude) as a brown gum. The crude produce was used for next step
reaction without further purification. LOMS (CaoHasChNOs ™y (ES, m/z): 718.0 [M+H]™

[0665) A maxture of crude Intermediate 13 (88 mg) and LiOH-H:20 (10 mg, 245
pmol} in muxture of H2O (0.5 oL}, THF (0 mlL) and MeOH (1.5 mL) was stured at 40 °C for
2 hours. The mixture was concentrated under reduced pressure to remove THF. The residue
was adjusted to pH ~3 with 1N aq. HCl, and then was purified by prep-HPLC {(column: Waters
X bridge BEH C18 100%25mm™*Sum; mobile phase: water (0.04% HCI-ACN; B%: 5%-35%,
10 nun; 100% B Hold Time (1 nun); Flow Rate (25 mL/nun)} to give Compound C-1 (2125
rog) as a white solid.

[(666] The compounds shown below mn Table 6 were prepared by an analogous
reaction protocol as was used for the preparation of Compound C-1 using the appropriate

starting materials,
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Salt

Starting materials

r/’\ N /’\\;/’\\;E,(.—} H

7

/'\\/i &H O
oY

2 eg of HCI

Compound B-1
ethyl (28)-2-
oxiranylacetate

;’/\Nf\?/\{rOH

Ao OH O

2 eg of HCI

Compound B-3
ethyl (28)-2-
oxiranylacetate

2 eq of HCI

Compound B-4
ethyl (28)-2-
oxiranylacetate

2 eg of HCI

Compound B-S
ethyl (28)-2-
oxiranylacetate

Compound B-6
ethyl (285)-2-
oxiranylacetate

Tahle 6
Cmpd
Structure
No. ruciuy
-2
o QH r
HO™ NN
-3
-4
-5
-6 ﬁfﬁ
N
J
MG, ./:
OQ?/I
OH
7
§ ok
HO”KWN\/

2 eq of HCI
I oeg of
formate

Compound B-9
ethyl (25)-2-
oxwanylacetate
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Cmpd . - . . \
No P Structure Salt Starting materials
/\“\i/\‘. OH
) !&J\j\j/ ) o O (kmnpoumi B-18
-8 -”\E\ 7 S NN ethyl (28}-2-
o on OO oxiranylacetate
O™ //-\«»x'N \_/)
L.N/’\r/’*\\.r()'ﬁ
ﬂf“\\i & ff(éj/l S Compound B-13
C-9 Y \f'\fyw 2 eq of HCE | ethy] (28)-2-
o on iy YN oxiranylacetate
HO”L\//\“ \’\I/
! /,\ N OH
™y o I\J/ oH © Compound B-14
C-11 /E’\\ i 2 eq of HCI ethyl {28)-2-
o oH o L oxiranylacetate
MO S N,
: '/\N/\\:/»\ ET,OH
1 7S oo f’\l) OH © Compound B-16
C-12 Y‘\;&'\Eij/ N 2 e of HC1 | ethyl (28)-2-
o o (Lf* R oxiranylacetate
HOJ\"/\VN\’/
://\N"A\;” . i
W/\\‘ i /i\}) OH O Compound B-17
C-13 /OI/\J/‘\%\C Sy Zeg of HCY | ethyl {28)-2-
o on \f’ o A oxiranylacetate
HO/H‘\,/':\\,/Y\\/
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Example 5
Preparation of Compound D-1

.

%
A
" ¢ on
/k@\ ¢ '\E\
O
ﬁ’\ ¢l \\/"\/ . }J& /"\ “ \/’\/
o o)
/\\/‘/\\/\ \/\/\ v/ 2 (/"\v/‘*\//*-\//*v*\//
,;/\\ CE \// EHOH, reflux P f\//\\ (.‘ L\/’J
\ / I\N/I
H  Compound B-15 i
pou .EQ,,,,I/ Compound D-1
Oy,
o)

™~

{3667} A mixture of Compound B-18 (30 mg, 58 umol} and ethyl (28)-2-
oxiranylacetate (32 mg, 234 umol} m EtOH (1 mbL) was stirred at 80 °C for 3 hrs. The mixture
was concentrated to give a residue (40 mg). The crude reside (20 mg} was purified by prep-
HPLC {acid condition; Column: Phenomenex huna C18 100%40 mm™*3 um; Condition: water
(0.225%FAACN, Begin B:0, End B:60; Gradient Time {(mm) 10, 100% B Hold Time
(mn):2; Flow Rate (mL/min}. 25; Injections 1} to give Compound D-1 (5.49 mg) as a white

solid of formate salt,
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Example 6

Preparation of Compound E-1

THF, MeCOH
20°C. 2h

Q Compound D3 OH Compound E-1

[0668] A mixture of crude Compound -1 (15 mg) and LiOHH( (10 mg, 245
umol) 1 muxture of H2O (0.5 L), THF (1 mL) and MeOH (1.5 mL) was stirred at 40 °C for
2 hrs. The mixture was concentrated under reduced pressure to remove THE. The residue was
adjusted to pH ~3 with IN ag. HCI, and then was purified by prep-HPLL, to provide
Compound E-1 (3.9 mg) as a white solid of HCI salt.

Example 7
Preparation of Compound F-1

O

HoN {03 \, A \ NaBH,CN, MeOH

compound B-7

’“’N'Cg‘;\’ Iy C) an

compound F-1
[0669] A mixture of Compound B-7 (20 mg, 41.20 pmol), ethyl glyoxalate (17
mg, 82 wool, S0% purnity) m MeOH (I mL) was stirred at 20 °C for 14 hrs. NaBH:CN (13
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mg, 206 umol, 5 eq) was added, and the muxture was stirred at 20 °C for T hour. The mixture
was filiered and concentrated under reduced pressure to give a residue, which was purified
prep-HPLC (Column: 1 Welch Xtimate 75%40mm™*3pm; Condition: water (0.225%FA}-ACN,;
Begin B:15; End B:45; Gradient Time (nmun):12; 100% B Hold Time (mimn}.2; Flow Rate

(mL/min}: 25) to give Compeound F-1 (Z.51 mg) as a white sohd.

Example 8
Preparation of Compound G-1

o
AR ) O LOH
(? [ /' \\r" o IJ = ; ¢ /\'7“‘/ ....... ag tion
o~ )l\f,i\i»,,( = IR ——\/l H o THE, MeOH

Compound G-1
{8670} A muxture of Compound F-1 {15 mg, 23 wmol) and LiOHH0 (2 mg, 46
aumol} 1w muxture of H20 (0.2 mb), THF (0.4 mL) and MeOH (0.6 mL} was stirred at 20 °C
for 2 hrs. The muxture was adjusted to pH 5~6 with 1IN HCL  The muixture was filtered and
concentrated to give a residue, which was purified prep-HPLO (Phenomenex huna C18
OF40mm*3 um; Condition: water {0.05%HCH-ACN,; Begin B. 0; End B:40; Gradient Time
(romn):10; 100%B Hold Time {minpl; Flow Rate (mL/min} 25, Injections:]) to give

Compound G-1 {3.64 mg) as a white solid.

~197-



WO 2021/236771 PCT/US2021/033159

Example ©
Preparation of Compound H-1

' /A\/\ N Oy

e PPN \/L\,NH G
' L/\O/\[ | NaBH,CN, MeOH
~r” R C ~F

Compound B-8

ﬁ/\
aq. LiOH
O ’\N ;ij/ j\( L’ N \o”\ e ————

THF, MeOH
N 20090, 30

intermediate 14

o R

Oz OO
HG\T{/\N‘« \/K’l\(l\\\ 2 L ANS OH
O i 7

Compound H-1

10671} A mixture of Compound B-6 (50 mg, 96 umol} and ethyvl glyoxalate (59
mg) in MeOH (0.5 mL) was stirred at 20 °C for 1 hour. NaBH:CN (33 mg, 515 umol} was
added into the mixture. The nuxture was stured at 20 °C for 2 hrs. Additional ethyl glvoxalate
{98 mg) and NaBH:CN (18 06 mg, 288 pmol) was added into the mixture. The mixture was
stured at 20°C for S hes. The mixture was diluted with HoO (3 mL) and extracted with ethyl
acetate (4 x 3 mL). The combined organic layers were washed with brine (2 ml), dried over
anhydrous NaxSOu, filtered and concentrated fo give crude Intermediate 14 (196 mg)) as
yvellow oil, which was used into the next step without further purification.

[06672] A mixture of crude Intermediate 14 (196 myg) and LiOH-H20 (38 mg, 894
amol} 1 THF (2 mL), HoO (1 ml) and MeOH (3 mL) was stirred at 20 °C for 3 hys. The
reaction was concentrated to give a residue, which was punfied by prep-HPLC {column:
3 Phenomenex Luvsa CI8 75%30mm™3um; mobile phase: water (10mM NHHCG:}-ACN,
B%: 23%-53%, 10min; 100% B Hold Time (2 mn), Flow Rate (25 mbL/mun)) to give
Compound H-1 (12.58 mg) as a white solid.

{6673} The compounds shown in Table 7 were prepared by an analogous reaction
protocol as was used for the preparation of Compound H-1 using the appropriate starting

materials.
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Table 7
(§5 d Structure Salt Starfing materials
PN /\TOH
S @
B2 “ Lf /\ J;J/ Compound B-1
' . j Ethyi glyoxalate
a ( / i) <5
HO’JJ\“’N\"/!
Q
OH
¥ . Compound B-11
H-3 2 eqof HCL Ethyl glyoxalate
Q
~On
-4 2 eq of HCI Compound B-12

Ethvl glvoxalate
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Example 10
Preparation of Compound -1
SN

Py ey

\\r/(( e
’Lf i \5/”’ NaBH(AcO);, DCM
2 HG

Compound B-5

C
N

O
I
Of%\Nw(/:;N“’"L /

Iy N
! = Ci N "/’ HCli/dioxane
e Y
i RN I %"L\/’ 20°C, 2 h
N e 2N G &
- :
- N
/ }I,r"N;:}’ Nt
G intermediate 15
~TN ;
3 N“"CNH
) Oy, Ct
N o oy T
SN /= /f‘i‘\v&v/*i\v/u Fon
E L TEA, DOM
f'L;’N C N EO’OVCG 3 E:

':G
AN
N_.J.I&

ﬁ%ﬁ”

V"f \.“/
\/ Compound -1

[8674] A muxture of Compound B-83 (80 mg, 144 pmol)}and +Butyl 3-
oxoazetidine-1-carboxylate (54 mg, 317 pmol) in BCM (0.8 mL) was stured at 20 °C for 0.5
hour. NaBH{OAc): {(91.50 mg, 431.75 pumol) was added into the mixture. The mixture was
stirred at 20 °C for 14 hrs. The muxture was concentrated, and the residue was purified by
prep-TLC (5102, DCM: MeQOH = 10:1} to give compound Intermediate 15 (86 mg}as a vellow
solid. LOMS (CaaHsiChNeGs ) (ES, m/z): 829.9 [M+HT

{867 5} A mixture of Intermediate 15 (36 mg, 103.64 pmol} it HCVdioxane (2

mb} was stirred at 20 °C for 2 hrs. The muxture was concentrated to give Infermediate 16 (90
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mg} as vellow HCI salt, which was used into the next step without further purification. LCMS
{C3aH3sCHNeG Y (ES, m/z): 629.9 [M+HT

(8676} To solution of Intermediate 16 (70 mg, 105 pmol) and TEA (117.03 ul,
841 wmol} was added acetyl chloride (17 pL, 231.22 umol) at 20 °C. The mixture was stirred
at 20 °C for 2 hrs. The muxture was concenirated, and the residue was purified by prep-HPLC
{column: Phenomenex Gemint NX-CI8(75%30mm*3um}, mobile phase: water {0.04%
NH;H2G+10 mM NH4HCGO:)-ACN; B%: 0%-60%, 11 min; 100% B Hold Time {3 mun}; Flow

Rate (25 mL/nun); Injections: 5} to give Compound -1 (17 mg) as off-white solid.

Example 11
Preparation of Compound J-1
E O
o o
HO
oo O
O 5 /’t\

HATU, DIEA, DCM

20°C
1k
7 HNT O
| P )kj TFA/DCM (1:1)
oo 20°C, 5 h
C o

intermediate 17

Xy NHo O
L,
o

Compound J-1

HO

(86771 A muxture of Compound B-6 (50 mg, 95 .80 pmol }, Boc-L-aspartic acid 4-
tert-butyl ester {69 myg, 240 pmol) and DIEA (6675 uLl, 383 pmol,} m DCM (2 mL) was
stirred at 20 °C for 1 hour. To the nuxture was added HATU (102 mg, 268.25 umol), and the

nuxture was stirred at 20 °C for 2 hrs. The mixture was diluted with H2O (S mL) and extracted
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with DCM (3 x 5 mL}. The combined organic layers were washed with brine {5 mL}, dried
over anhydrous NaxSQs, filtered and concentrated (o give crude Intermediate 17 {233 mg) as
vellow solid, which was used into the next step without further purification

{3678} A mixture of crude Intermediate 17 (233 mg, 227 umol} and TFA (1 mL,
13.51 mmol) in DCM (1 mL} was stirred at 20 °C for 5 hrs. The mixture was concentrated to
give a residue. The residue were purified by prep-HPLC {column: Phenomenex luna Ci8
10040 mm*3 um; mobile phase: water{0.225% FA-ACN; B%: 10%-50%, 10 min; 100% B
Hold Time (2 min}; Flow Rate (25 mL/min} to give Compound J-1 (21 80 mg} as a white

solid of formate salt.

Example 12
Preparation of Compound K-1

r\i?;x&N

NP
e - S ;/\T/
DIEA, NMP, 110 9C, 121 ; |/\/[\f//k(\j/&l
= P
Compound B-1 HN Compound K-1

8679 A mixture of Compound B-1 (100 mg, 192 pmol), 2-Cl-pyrimidine (4.79
{

ul, 192 pmol,) and DIEA (200 gL, 1.15 mmol} in NMP (1 ml) was stirred at 110 °C for 12
hirs. The mixture was concentrated to give a residue, which was purified by prep-HPLC
{column: 1 Welch Xtumate 75%40mm*3um,; mobile phase: water (0.225%FA)-ACN,; B%:
30%-60%, 10 mun; 100% B Hold Tine (2 mmn); Flow Rate (25 mL/min) to give Compound

K-1 (3.52 mg) as a white solid of formate salt.

Example 13
Preparation of Compound K-2

A~

e EQH

Gl r/"’\]/ /T:E
i SN
AR

=

DIEA, NMP, 110 °C, 121

HNL Compound B-1 -
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66861 A mixture of Compound B-1 (50 mg, 96 pmol }, 2-Cl-pyrinudine (14.26
mg, 4.79 k., 125 umol) and DIEA (16.69 ul, 95 80 umol} in NMP (0.5 mL) was stirred at 110
°C for 12 hours. The mixture was diluted with HoO (3 mL} and extracted with EtOAc (3x 2
mbL}. The combined organic layers were washed with brine {2 ml)}, dried over anhvdrous
Naa&(, filtered and concentrated under reduced pressure to give a residue, which was purified
by prep-TLC {810z, EAPE = 3:1) and prep-HPLC {(column: Phenomenex luna (18
100*40mm™*3 um,; mobile phase: water {$.225% FA}ACN; B%: 60%-100%, 10min; 106% B
Hold Time (2 min}; Flow Rate: 25 mb/min} to give Compound K-2 {1 .83 mg} as a white

solid.

Example 14
Preparation of Intermediate 1-3

_:-+

NN B O Br
J\ —;\Ev wn-CPBA TCL |
(:j/\\\\/\/\TT,N\()/ DOM, 0~35°C, 16 h Ci/ SN //\TE/‘:\\()/
O O
Intermediate -1

CICOOMe, TEA
MeOH, 0~25 °C,

i5h
-
O ~
% n-Buli

N E
N
Cl
Intermediate -3 Intermediate §-2

(6681 To a solution of 3-{S-bromo-2-chloro-4-pyridyl}-N-methoxy-N-methyl-
propanamide (27.5 g, 89.4 mmol) in DCM (400 mL) was added m-CPBA (463 g, 26823
mmol} at 0 °C. The mixture was stirred at 55 °C for 16 h. The mixture was poured into sat.
aq. Na25:04 (300 mL} and extracted with BUCM (2 x 100 mL}. The combined organic phases
were concentrated in vacuo. The residue was purified by flash silica gel chromatography,
offering Intermediate i-1 as a vellow solid. 'H NMR {400 MHz, CDCE:) § 8.50 (s, 1H), 7.48
(s, TH), 3.67 (s, 3H}, 3.18 (s, 3H), 3.06-2.99 (m, ZH}, 2.81-2.75 (m, ZH}
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(6682} To a solution of Intermediate -1 (268 ¢, 82.8 mmol}and methyl
carbonochloridate (26.9 g, 285 mmol) in MeOH (150 mL) was added dropwise TEA (41.91 g,
414 mmol} at 0 °C, and the mixture was stirred at O °C for 1.5 h. Methy! carbonochloridate
{39.13 g, 414 mmol} was added, followed by TEA (41.91 g, 414 mmel) added dropwise at O
°C. The mixture was stirred at 0 °C for 1.5 h. Further methyl carbonochloridate (26.9 g, 285
mmol} was added, followed by TEA (41.91 ¢, 41413 mmol} added dropwise at ¢ °C. The
mixture was stirred at 30 °C for 15 h and then concentrated under reduced pressure. The
mixture was diluted with 1N ag. NaOH (300 mL) and extracted with EtOAc {2 x 200mL). The
combined organic layers were wished with brine (100 mL x 2), dried over anhydrous NazSQa,
filtered and concentrated under reduced pressure to give a residue.  The residue was purified
by flash silica gel chromatography to provide Intermediate -2 as a white solid (17 g, 61%
yield). 'H NMR (400 MHz, CDCL) § 6.87 (s, 1H), 4.00 (s, 3H), 3.66 (s, 3H), 3.19 (s, 3H),
3.06-3.01 (m, 2H), 2.74 (br t, 2H).

[0683] To a solution of Intermediate -2 (3.4 g, 10.07 mmol} in THF (40 mL) was
added n-Buli (2.5 M, 6.04 mL) at -70 °C. The nuxture was stirred at -70 °C for 0.5 h. The
rotxture was poured into sat.aq. NHsCl (80 mL) and extracted with BEtOAc (2 x 100 mL). The
combined orgamic lavers were washed with brine (2 x 80 mL), dried over anhydrous Naz804,
filtered and concentrated under reduced pressure to give a residue.  The residue was purified
by flash silica gel chromatography to provide Intermediate i-3 as a white solid (1.45 ¢, 73%
yield)., TH NMR (400 Mz, CDC) § 7.03 (s, 1H), 4.11 (s, 3H), 3.20-2.97 (m, 2H), 2.79-2.52
{m, 2H)}.
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Example 15
Preparation of Intermediates 1-4a and 1-4b

O D\‘}“
LN HN )
«

)\/@ i
!
NaBH,CN, FtOH N

Ci

Intermediate i-3 Intermediate i-4

HN O -
SFC speration )\ > (R) HN
R N| % i NN + N {3)
e 5
Intermediate i-da Intermediate i-4b

[0684] The mixture of Intermediate 3 {145 g 734 mmoly and {55)-5-
{aminomethypvrrolidin-2-one HCI salt {2.21 g, 14.7 mmol) i EtOH (20 mL} was stirred at
20~45 °Cfor 1 h. NaBH3ON (1.38 g, 22 mmol} was added at 20 °C. The mixture was stirred
at 20~45 °C for 15 ¢ The mixture was filtered and concentrated under reduced pressure to
give a residue. The residue was diluted with HoO (80 mL) and extracted with EtOAc (2 x 100
mbL}. The combined organic layers were washed with brine (2 x 80 mL}, dried over anhydrous
Na280u, filtered and concentrated under reduced pressure to give a residue. The residue was
purified by flash silica gel chromatography. Intermediate -4 (2.2 g, 92 % purity) was
obtained as a yellow oil.

[06RS] Intermediate i~4 was further separated by SFC (Column: DAICEL
CHIRALPAK IC (250mm™¥50mm, 10um), Mobile phase: A: CO2; B: TPA (0.1% NH:H:0);
Gradient: 55% B; Flow Rate (mlVmin); 140; Injections: 300 nmun {3 ml per mjection, Cycle
time: ~6.8 mun}; Column temperature: 40 °C) to give pure enantiomers Intermediate i-4a and
Intermediate i-db. The absolute chiral centers of the intermediates are assigned based on a

single crystal structure of Intermediate 1-4b.
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[8686] Intermediate i-4a (800 mg} was obtained as a yellow o1l with SFC. Rt =
3.44 nmunutes (SFC analytical Instrument: CAS-QD-ANA-SFC-8D {Agilent 1260 with DAD
detector), Method: Column: Chrialpak IC-3 100x4 6mm LD, 3pum; Mobile phase: 40% of IPA
{0.05%} in CO2; Flow rate: 2.8mL/min Column temperature: 40 °C). 'H NMR (400 MHz,
CDs0D) 5 6.96 (s, 1H), 4.51 (dd, J = 3.9, 7.7 Hz, 1H), 3.98 (s, 3H), 3.91-3.80 (m, 15}, 3.61
(q,.J= 7.1 Hz, 15}, 3.18-3.02 (m, 1H), 2.95-2.74 (m, 3H), 2.52-2.40 (m, 1H), 2.39 - 2.25 (m,
3H), 2.08 (tdd, J = 4.4, 8.9, 13.4 Hz, 1H), 1.92-1.76 (m, 1H).

[0687] Intermediate i-db (1 14 o) was obtained as a yellow sohid with $SFC. Rt =
474 minutes (SFC analytical Instrument: CAS-QD-ANA-SFC-SD (Agilent 1260 with DAD
detector} Method :Column: Chrialpak ¥C-3 100x4.6mm LD, 3um Mobile phase: 40% of IPA
(0.05%) in CO2; Flow rate: 2.8mL/min Column temperature:40 °C). 'H NMR (400 MHz,
CIHOD) § 6.91 (s, 1H), 437 (dd, J=4.8, 7.5 Hz, 1H), 3.96 (s, 3H), 3.86-3.74 (m, 1H), 3.05
(ddd, J=5.9,88, 17.1 Hz, 1H), 2.89-2.68 {m, 2H), 2.59 (dd, J=7.1, 11.9 Hz, 1H), 2.46-2.19
{m, 4H), 1.97 (1dd, 7 = 5.3, 84, 13.5 Hz, 1H), 1.89-1.72 (m, 1H). The single crystal of
mtermediate 1-4b’s formate salt was obtained. The crystal was a colorless needle with the
following dimensions: 0.30 » 0.04 » 0.04 mm’. The symmetry of the crystal structure was
assigned the monoclinic space group P21 with the following parameters: a = 20.8793(7) A, b
=5.8084(2) A, c=281836(9) A, o =90°, P =102238(3)°, v=90° V =33403(2) A3, Z =%,
Do = 1359 g/em3, F(000) = 1440.0, W{CuKu) = 2.236 mum-1, and T = 149.99(10) K. Figures
TA and 1B shows the absolute configuration structure and ORTEP crystal structure of the
formate salt of intermediate 1-4b.

[068&] The miermediates shown 1n Table S1-1 were prepared by an analogous
reaction protocol as was used for the preparation of Intermediates i-4a and +4b using the

appropriate starting materials,
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Intermediate
MNo.

Structure

SFC
Method

Retention time
{minute)

Starfing materials

=5a

H

Intermediate 1-3
Ethyl azetidine-3-
carboxylate
hydrochloride

H

1.92

Intermediate 1-3
Ethyl azetidine-3-
carboxylate
hydrochlonde

208

5-Bromo-7-
methoxy-indan-1-
one
(55)-5-
{aminomethylpyrr
olidin-2-one 2HC

i-Gb

0
HIN
(S)

O HNT
(Ror 8)

Br

5-Bromo-7-
methoxy-indan-1-
one
{58)-5-
{(aminomethylpyrr
olidin-2-one 2H{I

»7a

G

1.88

5-Bromo-7-
methoxy-indan-1 -
one
Ethyi azetidine-3-
carboxylate
hyvdrochloride
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Intermediate Structure SEFC Retention time Startine materials
No. THe Method {minute) Aring mate
0
N0 5-Bromo-7-
/S N methoxy-indan-1 -
/ 2
i-7b o i\; G 2.23 ol ammtdine.
S {RorS) iyl azetiaimne-3-
/> carboxylate
5 hydrochlonde
=18
a [
o 5-Bromo-1-
mndanone
i-8a N D 1.92 Ethyl azetidine-3-
{4 (EorR) carboxylate
" hydrochloride
BF/ ’
o
>’O S-Bromg-1-
6 indanong
i-8h N D 2.04 Ethyi azetidine-3-
. (RorS) carboxylate
} hydrochloride
Br ‘
58
HIN J Intermediate i-3
92 - é I 133 Z,S*Dlaza%?n'o[i%%i}
g octan-6-one
hydrochloride
Intermediate 1-3
. g 2,5-Diazaspiro{3.4
i-0b - ‘(N I 4.00 S-Diazaspiiof 3.4]

octan-6-one
hydrochloride
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Intermediate Structure SEC Retention time Starting materials
Na. o Method {minute) B '
D}- -
N Intermediate i-3
P 1-(2,6-
i-10a o o 119 diazaspirof3.3}

N heptan-2-yljethan-
N%(& orR) 1-one
PNG
Ci

Intermediate 1-3
1-2,6-
C 1.34 diazaspirof3.3]
heptan-2-yljethan-
I-one

i-10b

[0689] SFC Method A Column Chural NY 100x4.6mum LD, 3 um; Mobile phase:
A: COn; B: Ethanol (0.05% DEA); Gradient: from 5% to 40% of B in 4.5min and hold 40%
for 2.5 mun, then 5% of B for 1 mmn; Flow rate; 2. 8mL/mn; Column temperature: 40 °C.

[0694] SFC Method B: Column: Chualpak ND-3 100 x 4.6mm LD, 3 pro; Mobile
phase: A1 COz; B: Ethanol (0.05% DEA}, Gradient: from 5% to 40% of B in 4 mun and hold
40% for 2.5 mun, then 5% of B for 1.5 mun; Flow rate: 2. 8mL/min; Column temp.; 35 °C;
ABPR: 1500pst.

{86911 SFC Method € Column: Churalpak AD-3 100x4. 6mm LD, 3 pm; Mobile
phase: A €Oz, B: Ethanol (0.05% DEA), Gradient: from 5% to 40% of B in 4. Smn and hold
40% for 2.5 min, then 5% of B for 1 min; Flow rate: 2. 8mL/mun Column temperature; 40°C.

[8692] SFC Method D Column, UmChwral AD 10024.6mm LD, 3 um; Mobile
phase: A: COn; B! iso-propano] (0.05% DEA); Gradient: from 5% to 40% of B in 4. Smin and
hold 40% for 0.5 min, then 5% of B for 1 muin; Flow rate: 2. 8mL/min Column temperature: 40
°C.

{6693} SFC Method E: Column: Chrialpak 1C-3 100x4.6mm 1D, 3 um; Mobile
phase: A C0s; B: 40% of IPA (0.05% DEA); Gradient: from 5% to 40% of B in 4. 5min and
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hold 40% for 0.5 min, then 5% of B for 1 muin; Flow rate: 2. 8mL/min Column temperature: 40
°C.

(6694} SFC Method F: Column: Chrialpak IG 50x4.6mm 1.0, 3 um; Mobile phase:
A €Oz, Br 40% of Methano!l {0.05% DEA); Gradient: from 5% to 40% of B in 2.5min and
hold 40% for 0.5 min, then 5% of B for 1.5 min; Flow rate: 4mL/min Column temperature: 35
°C.

(6695} SFC Method & Colump: Chiral NY-3 100x4.6mm LD, 3 um; Mobile
phase: A: CO2; B 40% of Fthanol (0.05% DEA); Gradient: from 5% to 40% of B i1 4.5nun
and hold 40% for 2.5 mun, then 5% of B for | min; Flow rate: 2. 8mbL/min Column termperature:
35°C.

66961 SFC Method H: Column: UniChiral ND 100x4 6mm LD, 5 um; Mobile
phase: A: OOz B! iso-propanol {0.05% DEA); Gradient: from 5% to 40% of B in 4 Smin and
hold 40% for 0.5 min, then 5% of B for 1 min; Flow rate: 2 8mi/min Column temperature: 40
°C.

(66971 SFC Method T Column: Chural NS8-3 100x4 6mm LD, 3 um; Mobile
phase: A CO2; B Ethanol {(0.05% DEA); Gradient: from 5% to 40% of B 10 4.5mwn and hold

40% for 0.5 o, then 5% of B for 1 nun; Flow rate: 2.8ml/min Column temperature: 35 °C.

Example 16
Preparation of Intermediate 21

Intermediate 4

¥

dicxang, H,O, 110 °C, 2 h

Intermediate i-4b O Intermediate -9
[8698] A nuxture of Intermediate i-4b (130 mg, 440 umol), Intermediate 4 {140
mg, 308 umol}, Pd{dppiCl: (32 mg, 44 umol} and K2COs5 (182 mg, 1.32 mmol)} m dioxane (2
mb.) and Hz0 (0.2 ;) was degassed and purged with N2 (3x). The nuxture was stured at 110
°C for 2 b under Nz atmosphere. The muxture was filtered and concentrated under reduced

pressure to give a residue. The residue was purified by prep-HPLC. After lvophilization,
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Intermediate -9 (40 myg, 98% purity) was obtained as a white solid  LCMS

{CosHBCENO (ES, m/z) 5263 [M+H]™

[0699] The intermediates shown i Table 8§1-2 were prepared by an analogous
reaction protocol as was used for the preparation of Intermediate -0 using the appropriate

starting materials.

Table S1-2
Intermediate No. | Struciure Starting materials
10 Intermediate 4
ntermediate 1-6a
o1i Intermediate 4
Intermediate 1-6b

Example 17
Preparation of Intermediate 1-12

0
\ mCPRA, DCM >< 1. C
0~20°C, 16 h AN

intermediate i-12

10766} To a solution of tert-butyl 7-chloro-3,4-dihydro-1H-2 6-naphthyridine-2-
carboxylate {§ g, 18.0 nmunol} 10 DCM (50 mL} was added MCPBA (4.91 g, 2419 mmol, 85%
purity) at 0 °C. The nuxture was stirred at 25 °C for 16 h. The reaction was quenched with

sat. ag. NaHCO: (50 mL) and extracted with DOM (2 x S0 mL). The cornbined organic layers
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were washed with brine (80 mL), dried over anhydrous NaxS(k, filtered and concentrated
under reduced pressure to give a residue.  The residue was purified by flash sihica gel
chromatography to provide Intermediate -12 (6.05 g) as a white solid. 'H NMR (400 MHz,
CDCH) §8.20 (s, 1TH), 7.27 (d, J = 3.3 He, 1H), 4.54 (s, 2H), 3.67 (br t, J = 5.7 Hz, 2H), 2.77
(brt,J = 5.6 Hz, 2H), 1.50 (s, 9H).

Example 18
Preparation of Intermediate 1-14

[9%
= i Cl Q"S<

O g By
>< ji N >}1() Ci O i
a” N /\\ﬁ/ g Boc. .~ |

; : iat B -
QI/VNtO_ Intermediate 4 N \\|/\i+/

\V/\\{,N\(j’ Cl

Pd(dppf)Clg‘ KQCO’g,
dioxane, HxO, 110 %C, 2 h

Intermediate i-12 Intermediate 1-13

CICOOMe, TEA, MaOH
0~28 °C,15h

i
o8 ¥ s
BOC\N/W ;/‘/ =| /L\\\\:/B\O
Wsa o s

O\
intermediate -14
(6701 A mixture of Intermediate i-12 (2.5 g, .78 mmol}, Intermediate 4 (8.34
g, 17.56 mmol}, Pd{dppfiCi2 (642 44 mg, 0. 88 mmol) and KoUOs (3.64 ¢, 26.34 mmol) in
digxane (70 mbL) and HoO (7 mL} was degassed and purged with N2 (3x}. The mixture was
stirred at 110 °C for 2 h under a N> atmosphere. The mixture was filtered, concentrated in
vacuo, diluted with HoO (150 mL) and extracted with EtOAc (3 x 150 mL). The combined
organic layers were washed with brine (2 x 100 mLx 2}, dried over anhydrous NaxSQOq, filtered
and concentrated under reduced pressure to give a residue. The residue was purified by flash
silica gel chromatography to provide Intermediate i-13 (3 .52 g, 67% yield) as a brown solid.
(67021 To a solution of Intermediate i-13 (3.52 g, 5 8% mmol) in MeOH (40 mL)
was added methyl carbono-chloridate (1.94 mi., 25 mumol} and TEA (3.89 mL, 28 mmol} at 0

°C. The muxture was stirred at 20 °C for 3 h. To the muxture was added methyl carbono-
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chioridate {1.94 mbL, 25 mmol}and TEA (3.89 mL, 28 mmol,} at 0 °C. The mixture was stirred
at 20 °C for 15 h. The mixture was concentrated under reduced pressure. The residue was
diluted with sat. ag. NaOH (100 mbL) and extracted with DCM (3 x 150 mL}). The combined
organic layers were washed with brine (2 x 150 mL), dried over NaxSQu, filtered, and

concentrated under reduced pressure to give a crude Intermediate i-14.

Example 19
Preparation of Compound L-1

1 HNL
”"\;\ ci C“§< - JM
I é%—() Ci /%[ i 7 ; —>(F\‘ aor 8)
{3) intermediate 4 1 //\ﬁr /\\\\/\\
e o /\ .
QKN Bd(dppNCh, KGOy, & C P

i s . . . P Ci
/Kﬁﬁ or5)  dioxane, Hp0, 110°C, 2 (Ror 53\}/)\(
i NH 0O
/L‘\\:/ (@[ ~
Ny Compound L1
intermediate i-6b |\\<

Br

(6703} A muxture of Intermediate i-6b (89 mg, 263 umol), Intermediate 4 (50
g, 105 umol), KoCOs (44 mg, 316 pmol} and Pd(dppiCl (7.7 mg, 11 umol) in dioxane (2
L) and H20 (0.2 mL) was stirred at 110 °C for 2 h under Nz atmosphere. The mixture was
filtered and concentrated under reduced pressure to give a residue. The residue was further
purified by prep-HPLC to provide Compound -1 (478 mg} as an off-white solid with 1 eg
of formate.

(6704} The compounds shown m Table 81-3 were prepared by an analogous
reaction protocol as was used for the preparation of Compound 1-1 using the appropniate

starting materials.
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Cmpd No. Structure Salt Starting materials
L6 Leq of Intermediate -8a
’ formate Intermediate 4
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Cmpd No. Structure Salt Starting materials
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Example 20
Preparation of Compound M-1A and M-1B

%,or “y-on

o fzg 0 ﬁ} |
ﬁ \. cl r,/‘J\\ESS or R) l//\( C' f),\if\s(o or R)

i
o~ o lli‘v()\\/ \/)\(
ﬁj\{b e T Sqq;’( LU
N

EtOH N A

™~

o
— ” e ~ (_) .
- \O,.J%o Compound 14 O"*&O Compound M-14 ?/UH
! "o (N>
| (SorR)

Compound M-1B

HO™ ”&

(6705} To a solution of Compound L-4 {40 mg, 51 .96 pmol) in EtOH (6 mL} was
added LiOH=H20 (0.01 M, 5.20 mL). The muxture was stirred at 40 °C for 18 h. The mixture
was concentrated under reduced pressure to remove EtOH., The residue was extracted with
EtOAC (3 x 15 mL}. The combined organic layers were washed with brine (20 mb), dried
over NaxSQs, filtered and concentrated under reduced pressure to give a residue. The residue
was adjusted to pH ~3 with 1N aqueous HCL The combined aqueous mixture was punﬂed by
prep-HPLC. Compound M-14A (12.97 mg, 98% purity} and Coempound M-1B {1.23 mg, 99°
purity} were each obtained as a white solid.

16706} The compounds shown mn Table 81-4 were prepared by an analogous
reaction protocol as was used for the preparation of Cempound M-1A and Compound M-18

using the appropriate starting materials.
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M-2A -6
M-28 1-6
BM-3A -7
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Example 21
Preparation of Compound N-1A

({'O\u—»
-
N
e (S or R
oFTR
intermediate i-4b
( NH /0 Pdi{dpphiCl, K,CO4
(S) dioxane, H,O, 110 °C, 2 h

FNH i
/ Compound N-1A

(6707} A mixture of Intermediate &9 (40 mg, 76 umol), Intermediate i-4b {28
mg, 91 prool), Pd{dpphHiCh (556 mg, 7.60 umol) and KoCO0s (32 mg, 228 ymol) in dioxane
(1.5 mL) was degassed and purged with N2 (3x). The nuxture was stured at 110 °C for 2 h
under a N2 atmosphere. The residue was punified by prep-HPLC.  Afier lyophilization,
Compound N-1A (14 mg, 99% purity ) was obtained as a white solid with 1 eq. of formate.

[6708] The compounds shown m Table §1-3 were prepared by an analogous
reaction protocol as was used for the preparation of Compeund N-1A using the appropriate

starting materials.
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Table S1-5

Cmpd No. | Structure Salt Starting materials
i
Q.
Yo
~ <§,
] /}\/ (SorR)
SYPS! Intermediate i-10
MN-2A /\/\\)\f 1\,/ R utermediate 1-1{
SeorR) ‘l\) o A intermediate 1-72a
NH ¢
csy,(
.L NH
Y
O
B o
YO -
A
\O \N)
\ o rfkr, Bor )
N-3A , &TL{ 1)\/*\)\ Intermediate -11
(Ror 1/ o N intermediate i-7a
A A
xl.:y(;a\lh
L.
<
O
Example 22

Preparation of Compound N-1B

Q

N-CH

w O

QN
N{’J\( (SorR)
ab i ] \/L
L L .
) ’H’;N oS LIOH. H,O "‘*1’ =
NH O EtOH (S} )\{N
(5} NH O
[ ()
\\E) Compound N-1A E /NH
A Compound N-1B
G

[0709] To a solution of Compound N-1A (10 mg, 13.22 umol) m the solvent
muxture of BtOH (0.3 mL), THF (0.2 mL} and H2O (0.1 mL) was added LiOHH20 (5.55 mg,
132,15 pmol}. The mixture was stirred at 40 °C for 2 h, and then concentrated. The aqueous
residue was dduted with H20 (1 mbL), and then the pH was adjusted to ~6 with 4 M aqueous
HCl  The agueous residue was filtered and purified by prep-HPLC.  After lyophulization,

Compound N-1B (4 76 mg, 99% purity)} was obtained as a white solid with 1 eq. of formate.
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(0716} The compounds shown mn Table 81-6 were prepared by an analogous
reaction protocol as was used for the preparation of Compound N-18 using the appropriate

starting materials.

Tahle S1-6

Cmpd No. Structure Salt Starting materials

R Ci g
B 9!
™ iy, A
O e I\f’\» ey N
N-2B YL U N-2A
(S orR) = 7
NH O

(S
L Nt
A
o)

.

i/\j\\ (?j i i
i . P
N-3B /vﬁifaﬂ&/ N-3A

Example 23
Preparation of Compound O-1
O

NTYTY

O T Aer
o e g Ny
/OV«N/\(\\/L Y
N O S

i
O ~.

Coempound G-1
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' ; AF
W E/\] intermediate 4 Boc.., .~ N |
i\m > N ;oY
N Nio,(‘

PN M. O C
Cl 0 Pd(dppfiCly, KaCOs, i
& dioxane H,0, 110 9C, 2 h
Intermediate §-12 Intermediate 158
O/

CICOOMe, TEA, MaOH >L

0-~25 °C,18h

TEADOM o E/\\Wj\/
L AN

-0 L
Intermediate i-37

O/
13 2 Ci N/L\\\‘://\\[
TTRA RO | P
2 /O\/A\Nx /\\ki;\/ S L\//f/\vN\/\O/
2) NaBH{GAC)s, DCM, S10H L 1/5\{5 &l
O

Compound (-1

[0711] A mixture of Intermediate 112 (5.45 g, 19.1 mmol), Intermediate 4 {4.55
2, 9.57 ramol}, Pd{dppHiCh {700 mg, 957 umol) and KoC03(3.97 g, 28 71 mmol) i dioxane
{60 mL) and H2O (3 mL) was degassed and purged with Nz {(3x). The mixture was stired at
10 °C for 2 h under N2 atmosphere. The mixture was filtered and concentrated 1 vacuo,
dduted with H20 (150 mL) and extracted with EtOAc (3 x 200 ml.). The combined orgamic
layers were washed with brine (2 x 200 ml), dried over anhydrous Na:S0s, filtered and
concentrated under reduced pressure to give a residue. The residue was purified by flash silica
gel chromatography. Intermediate 158 (3.37 g, 90% purity} was obtained as a brown solid.

[6712] To a solution of Intermediate -18 (500 mg, 695 pmol) in MeOH (7 ml)
was added was added methyl carbonochloridate (250 pub, 3.23 mmol) and TEA {500 yL, 3.60
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mmol} at ¢ °C. The mixture was stirred at 20 °C for 15 h. The mixture was concentrated under
reduced pressure. The residue was diluted with sat. aq. NaOH (80 mbL} and extracted with
DCM (2 x 100 mL). The combined organic layers were washed with brine {150 mL), dried
over anhydrous NaxSQs, filtered and concentrated under reduced pressure (o give a residue.
The residue was purified by flash silica gel chromatography. Intermediate i-16 {80 mg, 83%
purity} was obtained as a vellow oil.

(6713} To a solution of Intermediate +-16 (80 mg) in DCM (1 mL) was added TFA
{1 mL} at 20 °C. The nuxture was stirred at 20 °C for 1 h. The mixture was concentrated
under reduced pressure to give Intermediate i~17 {60 mg, crude) was obtained as a yellow o1,
which was used directly for next step without purification.

(6714} A mixture of 1,1,2-trimethoxyethane {57 uL, 438 pmol,}, TFA (32 ul, 438
umol) in HoO (33 uL 1.80 mmol} was stirred at 50 °C for 15 mins. The nuxture was removed
from the heating bath. TEA (61 upl, 438 pmol} was added, followed a solution of
Intermediate i-17 (60 mg, 110 pmol} in DCM (0.5 mL) and EtOH (0.5 mL). To the resulting
nuxture was added NaBH(OAc) (93 mg, 438 wwol), and the mixture was stirred at 25 °C for
3 h. The mixture was filtered and concentrated under reduced pressure to give a residue. The
residue was purified by prep-HPLC.  After lyophilization, Compound O-1 (16 mg, 97%

purity) was obtained as an off-white solid.

Example 24
Preparation of Compound G-2A

Compound O-2A
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O
%’O\f
O/ \N

. R, {(SorR)
Br

Intermediate i-7a

¥

Pd(dppf}CEz K3P04,
dioxane, Hx0, 80~ 110 °C, 20 h

Intermediate 34

O
ot
-~
@ N
{8ork) A o
L DOM
Boc.,
or N E
‘/’O
Intermediate i-18
O rs
(?:OJ
-
-
0" N7 P
(S orR) O\ ©
1YTFA, HyO

R

2) NaBH{OAS),, DCM, EOH

intermediate i-19

Compound O-24
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(6715} A muxture of Intermediate i-14 (370 mg), Intermediate -7a (375 mg, 1.06
mmol), Pd{dppf}Clz (31 mg, 42 umol) and KoCO: (176 me, 1.27 mmol) in dioxane (§ mi} and
Ho(r (0.8 mL) was degassed and purged with Nz (3x). The mixture was stirred at 110 °C for
16 hunder a Nz atmosphere. The mixture was filtered and concentrated in vacuo. The residues
were diiuted with H2O (80 mL) and extracted with EtOAc (3 x 80 mb). The combined organic
layers were washed with brine (100 ml), dried over anhydrous Na:SQOs, filtered and
concentrated under reduced pressure to give a residue. The residue was purified by flash silica
gel chromatography to provide Intermediate i-18 as a vellow solid.

10716} To a solution of Intermediate +18 (450 myg, 70% purity} in DCM {9 mL)
was added TFA (4.50 mL) at 0 °C. The mixture was stured at 20 °C for 5 h, and then
concentrated under reduced pressure. The residue was poured mto sat. ag. NaHCO: (100 mL)
and extracted with DCM (2 x 1060 mL} The combined organic layers were washed with brine
(2 x 80 mL), dried over anhydrous Na:8Q0s, filtered and concentrated under reduced pressure
to give Intermediate +19 {crude} as a vellow solid, which was used directly for the next step
without purification.

[0717) A muxture of 1,1, 2-trimethoxyethane {58.72 ul., 455 50 pmol} and TFA (45
ul, 607 umol} in HaO (45 gLy was stirred at 50 °C for 15 mins. The muxture was removed
from the heating bath. TEA (85 pl, 607.34 umol} was added, followed by a solution of
Dntermediate 19 (200 mg, crude) i DCM (2 mL} and EtOH (2 mL). To the muxtore was
added NaBH{DAck (257 mg, 1.21 mmwol), and then stirred at 25 °C for 3 h. The muxture was
concentrated under reduced pressure.  The residue was purified by prep-HPLL.,  After
ivophilization, Compound (3-24 (85 mg, 98 % purity) was obtained as a yellow solid with 2

eq of HCL
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Example 25
Preparation of Compound 0-2B

O / O
\\\}‘Q_/ %:»»(_}H
/\
o (} >
orS¥aats- o A5
i
O\/\ /\/’\ / A THF, Me,\JH /LJ\_/*\.\I/\ \v’\r /1\\\("\/
L 40°C.2h L\ 5 o
Ci e
/O ~ O
Compound O-2A Compound -2B

[6718] To a solution of Compound (-2A (330 mg, 460 umol) in EtOH 3 mL),
THE (2 mb) and H2O (1 ml) was added LiOHHxO (193 mg, 4.60 mmol}. The muxture was
stirred at 40 °C for 2 h. The mixture was concentrated to remove EtOH and THF. The aqueous
residue was diluted with HoO (1 mL), and the pH was adjusted to ~6 with 4 M aqueous HCL
The residue was purified by prep-HPLL, Compound O-2B (144 mg, 99% purity} was

obtained as an off-white solid 1 eg of formate.
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[9719]

described herein include the following:

~NH O
i
[ NH
4
A\
O
Oy’_
N
50
e
\? \N‘
(\\ C F\,E{’/\?‘/
A i
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Example 26
Additional Compounds

{(ther compounds that can be prepared applying similar procedures as those

c )\/
g’]i\f W)%/Ej
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> (including pharmaceutically acceptable salts of any of the
foregoing).

Example A
LOCMS (Laguid chromatography/Mass spectrometry )

(67201 The High Performance Liquid Chromatography (HPLC) measurement was
performed using a L.C pump, a diode-array (DAD) or a UV detector and a column as specified

m the respective methods. If necessary, additional detectors were included (see table of
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methods below). Flow from the column was brought to the Mass Spectrometer (MS} which
was configured with an atmospheric pressure ion source. [t 15 within the knowledge of the
skilled person to set the tune parameters {e.g. scanning range, dwell time} 1y order to obtain
ions allowing the identification of the compound's nominal monoisotopic molecular weight
(MW}, Data acquisition was performed with appropriate software. Compounds are described
by their experimental retention times (Rt) and ions. If not specified differently in the table of
data, the reported molecular 1on corresponds to the [M+H] (protonated molecule} and/or [M-
H}{deprotonated molecule}). In case the compound was not directly 1onizable the type of
adduct 1s specified (Le [MANH4Y, [M+Nal™, [M+HCOOT, etc.). For molecules with multiple
isotopic patterns {Br, CI}, the reported value is the one obtained for the lowest isotope mass.
All results were obtamed with experimental uncertainties that are commonly associated with
the method used. Heremnafter, "SQD" means Single Quadrupole Detector, "MSD" Mass
Selective Detector, "RT" room temperature, "BEH" bridged ethylsiloxane/silica hybrid,
"DAD" Diode Array Detector, "HSS" High Strength silica., "Q-Tof Quadrupole Time-off light
mass spectrometers, "CLND", ChenuLuminescent Nitrogen Detector, "ELSD" Evaporative

Light Scanning Detector,

Table A. LCMS Method Codes

" Flow
Method Instrument | Column Meohile phase | Gradient erm
code T Time
f; 5% A to 5%
. ~ Acwater(4L )+ from i/( .A t(? N
Chromolith , At 0.7 minutes and .
, - TFA(1 Smi) . Ck0s f 1.5
1 Shimadzu ® Flash B acetomitrile holding at 5% for 15
LCMS2020 | RP-18e 253- R 0.4 minutes, 10 95% | . ”
3 (4LyHTFA . : 30
3 mm © 7irnL) At 0.01 mun held
T for 049 mm
, f G5% 5%
Agilent Arwater(dl )+ :ﬁfo i 11313?% :;1 d
Shimadzu | Lo o . TRA(LSmLy | . e Sy s
" q,\ Pursit 5 ' . holding at 5% for -
2 LC20- C1g Bracetonurnile 0.4 minutes. 1o 95% 1.3
S,\ ) P J— \ ) 4+ = ,'-. "e,‘ TATG :-
M52020 20%2 Omrn (41,), IT\/% A in 0.01 min held o
{0.75mL) . " .
‘ for 0.39 nun
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: Flow
Method Enstrument | Column Mohile phase | Gradient R?m
code T Time
£, Q 1] /i A to G/
e Arwater(4L}+ from Y G/f A 1o 20%
Xbrige NIEHRO A 3 minutes and 10
3 Shimadzu Shield RP- ( 0 8;1:{1\3 holding at 20% for - A0
LCMS2020 1 18,5um, 2.1 | . T 0.5 minutes, to 90% | ’
e Baacetomtrile | |7 . 50
SOmm (4L) A 1n 0.01 min held
’ for 0.49 min
: % A to %
IS Arwater{4L )+ from ? SfO A t(‘) >
Xumate® TFA( Sl A i 3 minutes and 10
, | Shimadza | Cig B?écéﬁ}x )| bolding at 5% for 7 a0
LOMS2020 | 2.1%30mum, R 0.5 minutes, 10 95% | L h
(4LyHTFA : : 50
3um © 25m] ) A 0.01 mun held
T for 0.49 min
3 584 8/
’. , A-water(4L)+ ifrctm?b,.o Ato 5%
Kiimate® TFA(! SmL) A in 3 minutes and 12
. | Shimadas | Ci8 B-éé ) | olding at 5% for SR
- LOMS2020 | 2.1%30mm, AL 0.5 minutes, t0 95% | . ’
N (4Ly+TFA | FOIIHEES, 50
3um (‘0 T5mL) A in 0.01 min held
S for 0.49 min
‘ ‘rom 90% A to 20%
y A-water(4L)+ I"n( m 90 7o X {0 20%
Xiimate T A In 3 minutes and
" ] . TFA{(1 5mL} A0 f 1.0
6 Shimadzu C1i8 Bacetonitrile holding at 20% for A0
LOMS2020 | 2.3%30mm, e 0.5 minutes, t0 90% | . ’
- {(4LYHTFA o ( 50
3um (0.75mL) A in 0.01 min held
' : for 0.49 min
' 0% 20%
N Aswater(4L)+ Frqm ) O‘./ 0 Ato {5)/0
Ktimate® TFA(13mL. A 1 3 rmomutes and 12
7 Shimadzu CiR 350 Qﬁe.x;{i trife holding at 20% for ’ 40
LOMS2020 | 2.1%30mm, || 41( )TT’F ,& ' 0.5 munutes, to 90% 50 '
3am ('G 7 Sol ; Am00t minheld |7
(o for 0.49 min
] From 90% 20%
i A water{4L)+ j‘“r(.)m,‘ % Ao 20%
Xtimate TFA(1 3mL.) A in 3 minutes and 10
3 Shimadzu C1i8 B'acété;ii teile holding at 20% for - 40
LCMS2020 | 2.1%30mm, | ) e (.5 minutes, to 90% ’
(4LWTFA . : 50
3um 0.75mL) A 1n 0.01 min held
(0 ’ for 0.49 min
< %% A to 20%
| Avater(aLy | 1om 90% A to 20%
Kitmate® TFA(1 SmL) A 3 nunutes and 19
9 Shimadzu 18 B (t)mml | holding at 20% for ' 40
LOMSZ020 | 2.1%30mm, | — 2C9tODME g minutes, to 90% :
(4LyHTFA . : 50
3um © ’7imL) A 1n 0.01 min held
T for 0.49 min
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Flow
Method Enstrument | Column Mohile phase | Gradient R?m
code T Time
o A-veater(4L)+ Ergmﬁ‘)@‘?{é Ato 20%
Xitmate S A in 3 minutes and
Shimadzu | C18 PALLSmL) o ding at20% for | 7
10 . B.acetonitrile = o 4.0
LCMS2020 | 2.1%30mm, e 0.5 minutes, to 90%
(4LyHTFA . : 50
3um (0.75mi) {X a O.Ql min held
for 0.49 min
Flow expressed 10 mL/min; colomn teruperature (T) i °C; Ruo time i mnutes
Table B: LCMS
Cmpd No. R LC/MS LOMS Method
A-1 0.95 601 3
A-2 0.76 573 i
A-3 (.69 655 2
A-4 .34 655 10
A-8 1.39 601 10
A-b 1.31 701 10
A-7 1.73 S83 10
A-8 .34 625 10
B-1 6.76 485 1
B-2 0.73 457 i
B-3 (.68 487 1
B-4 G675 487 4
B-5 1.26 519 5
B-6 1.52 485 S
B-7 1.31 468 IM-NHs+H]" 8
B-8 1.49 468 IM-NHs+H{” 9
B-9 1.04 541 S
B-10 1.53 521 S
B-11 1.70 565 o
B-i2 1.57 541 9
B-13 1.76 513 8
B-14 1.39 513 8
B-15 143 & 1.52 513 8
B-i6 1.35 513 10
B-17 133 345 10
-1 .46 601 5
C-2 1.52 689 3
-3 1.23 691 5
C-4 115 691 S
-5 1.28 72 8
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Cmpd No. R LOC/MS LCMS Method
-6 1.50 689 8
-7 i.61 7435 9
{-8 1.53 725 9
- 1.59 717 9

{-11 1.386 717 :
12 1.601 717 5
C-13 1.552 7459 9
-1 .70 &1.75 773 Y
E-3 140 & 1.49 717 9
F-1 221 637 3
_ - 453
G-1 132 IM-CalioNaOgHHT 8
H-% 1.55 601 9
H-2 (.95 601 9
H-3 1.72 631 9
H-4 162 657 9
i1 1.41 713 5
J-1 1.64 715 9
B3 2.05 563 9
K-2 272 71 9
i~ 131 741.6 6
1-2 1.33 741.5 6
1-3 .14 741.5 o
-4 171 7695 &
-5 1.70 769.5 6
16 1.58 709.5 6
-7 1.50 709 4 6
1-8 136 7256 G
-9 1.36 749.6 &
I-10 1.40 7777 6
-1 1.40 777.6 6
M-1A 1.58 741 4 G
M-iB 144 7153 &
M-2A 1.46 681.4 6
M-2B 1.30 053 4 6
M-3A 145 681 4 G
RM-3B 1.36 653.5 &
M-4B 1.45 713.4 6
M-1A 1.31% 756.5 6
N-2A 1.50 7345 7
N-3A 146 754 6 &
N-1B 115 728.5 6
N-2B 1.34 7265 6
M-38B 1.37 726.5 o
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Cmpd No. R LOC/MS LCMS Method
O-1 3.17 663.3 3
3-2A 1.37 7165 6
3-28 1.28 688.5 &

Retention time (Re,} in moin; LO/MS: without indication the mass is corresponding to [M+H]"

Example B
PDLI/PDI Binding Assay

(6721} Compounds to be tested were serially diluted in DMSO, and further dduted
10 assay buffer (25 mM Hepes pH 7.4, 130 mM NaCl, 0.005% Tween 20, BSA 0.01%). Diluted
compounds were added to the wells with final concentration of DMSO at 1%, PDLI-6xHis
protem was added to the wells, mixed well with compound. The plates were incubated for 30
mun at room temperature. PDI1-Fe-Avi-Biotin protein was added to the wells,  Final
concentration of PDLI and PD1 protein 15 0.3 nM and 2.5 uM, respectively. After a binding
time of 30 miun at room temperature, Anti-OxHis Acceptor beads (final concentration 20 ag/ml)
were added to the wells, and the mcobation continued for 1 h. Streptavidin Donor beads (final
concentration 20 ug/mL) were added at reduced light. The plates were sealed with foil and
meubated in the dark for additional 1 h or overnight before reading on an Envision reader. The
1Cs0s were determined by fitting the curves using a four-parameter equation in Graphpad Prism

8

Example C
PDLI Dimerization Assay

(6722} Senally diluted compounds were added to plate wells with the final
concentration of DMAS( at 1%. PDL1-6xHis and PDL1-strep proteins were diluted in assay
buffer (25 mM Hepes pH 7.4, 150mM Nall, 0.005% Tween 20, BSA 0.01%), added to the
wells, and muxed well with the compounds. The plates were incubated for 2 h at room
temperature. Anti-6xHis Acceptor beads were added to the wells and the plates were further
incubated for 1 h at room temperature. Strep-tactin Donor beads were added to the wells at
reduced light After additional 1 h incubation in the dark, the plates were read on a Envision
reader. The final concentrations were 0.5 nM PDL1-6xHis, 0.5 nM PDL1-strep, 20 ug/mbL
Anti-6xHis Acceptor beads, 20 ug/mL Strep-tactin Donor beads. The ECso values were

determined by fitting the curves using a four-parameter equation in Graphpad Prism 8.
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Example D
PD-1/PB-L1 NFAT Reporter Assay

[0723] Cellular activity of the compounds was assessed using a co-culture reporter
assay in which TCR-mediated NF-AT activity of Jurkat T cells is constitutively inhibited by
the engagement of PD-1 by PD-L1 expressing CHO cells. Blocking the PD-1/ PD-L1
interaction will release the inhibitory signal and results in TUR signaling and NFAT-mediated
fuciferase activity.

(6724} {CHO cells expressing surface-bound anti-CD3 antibodies and PD-L1 were
first seeded overmight and treated with the compounds. Jurkat cells overexpressing PID-1 and
a luciferase construct under NF-AT promoter were then immediately seeded on the monolayer
of CHO cells. The co-culture was then incubated for 6 hrs at 37 °C. Luciferase activity was
assessed by adding the ONE-Glo reagent and measuring luminescence with a plate reader.
EC350s values were determined from the fit of the dose-response curves

[0725] Compounds described herein, as exemplified in the Examples, showed ICso
values in the following ranges: A = <10 nM; B =>10 oM < to <100 nM; C =>100 aM to
<1000 oM, D = >1000 ndM ICs6 to <10000 nM; E => 10000 oM, n.d. = not determined.

Table C:

. PD-1/PD- . PD-1/PD- . PD-1/PD-
,i;;“pd L1 PPl ,i;;“pﬁ L1 PPI ,i;;“pﬁ L1 PPl
e 1Cs T 1Cs e 1Cs

AL A B8 C C-6 A
A2 B B-9 D C7 C
A3 B B-10 B C-8 A
A4 B B-11 C -9 A
A5 A B-12 D C-11 nd
A6 A B-13 B C12 nd.
AT C B-14 C C-13 nd
A-8 C B-15 D D1 nd
B-1 A B-16 C -1 nd
B2 B B-17 B F1 C
B8-3 B -1 A G-1 nd.
B-4 B Cz A H-1 A
B-5 C C-3 C H-2 A
B-6 nd. Cd B H-3 C
B-7 C C-5 D H-4 B
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PD-1/PD-
gg‘pd L1 PPI
U s

11 E

31 B

K-1 D
167261

PD-1/PD-
gfi"i L1 PPI
U s

K-2 E
1.8 A
1.9 A

PCT/US2021/033159
PD-1/PD-
gfi’d L1 PPl
o IC s
110 A
111 A

Compounds described herein, as exemplified in the Examples, showed ECso

or IUse values in the following ranges: A: ICso or ECso <10 nM; B 106 oM < 1Cs0 or ECso

100 oM < 1Cse or BCso <1000 nM; D - 1000 nM < 1Cs0 or ECs0 <10000 oM E .

<100 nM; C:

1Cs0 or ECs0 > 10000 oM, n.d. = not determined; n.r. = ECsonot reached in the range of tested

concentrations starting from 1 nM to 10000 nM.
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Table C-1:

Biological PD-1/PD-
Data L1 NFATY

Crapd No Biochem PD- | Reporter
/P11 Asgsay

i1 B

§-2 .t

-3 A

L4 A C

-5 C nr

L6 A D

~7 A C

L-¥ A A

L8 A A

L-16 A Ty,

L-11 A A

M-1A A C

M-1B A C

BM-2A A C

M-2B A C

M-34 A C

M-3B A C

M-48 B nr

N-1A B

N-2A .y

N-3A B

N-1B A

N-2B C

N-3B B

O-1 A [}

O3-2A C

3-28 B

(067271 Although the foregoing has bheen described 1o some detad by way of

itlustrations and examples for purposes of clarity and understanding, it will be understood by
those of skill in the art that numerous and various modifications can be made without departing
from the sparit of the present disclosure. Therefore, it should be clearly understood that the

forms disclosed herein are dlustrative only and are not intended to livoit the scope of the present
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disclosure, but rather to also cover all modification and alternatives coming with the true scope

and spirit of the present disclosure.
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WHAT IS CLAIMED IS:

1. A compound of Formula (I}, or a pharmaceutically acceptable salt thereof,

having the structure:

wherein:

Rl 5 selected from the group consisting oft

Ring A" Ring A* Ring A™ and Ring A% are independently selected from the group
consisting of;

a monocyclic Cs cycloalkyl substituted with R¥*h

a bicyclic Ce12 cycloalkyl substituted with R

a 5-7 membered nitrogen-containing monocychic heterocyelyl, wherein a
nitrogen of the 5-7 membered nitrogen-containing monocyclic heterocyclyl s
optionally substituted with R, wherein a carbon of the 5-7 membered nitrogen-
containing monocyclic heterocyelyl 15 optionally substituted with R or R* and
wherein when R is present, R°® 15 attached at a carbon atom adjacent to a ritrogen
of the 5-7 membered nirogen-containing monocyclic heterocyclyl,

a 6-12 membered nitrogen-containing bicychic heterocyelyl, wherein a rnutrogen
of the 6-12 membered nirogen-contaiming bicyche heterocyelyl s optionally
substituted with R>®; wherein a carbon of the 6-12 membered nitrogen-containing

bicyelic heterocyely! is optionally substituted with R or R™® and wherein B i
o « o 9
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9% 15 attached at the carbon atom adjacent to a nitrogen of the 6-12 membered

present, R
mitrogen-containing bicyclic heterocvelyl; and

a 5-7 membered oxygen-contaiming monocyclic heterocyelyl substituted with
R or R wherein R¥Y 15 attached at a carbon atom adjacent to an oxygen of the 5-
7 membered oxygen-contaming monocychic heterocyclyl, and the 5-7 membered
oxygen-contatning monocyclic heterocyelyl does not include any ring nitrogens;

wherein Ring A" Ring A, Ring A™ and Ring A" is optionally further

substituted;
3
A2
X1a Ny
. T - 3a A . T -
wherein when R*™ 1s A and Rimg A'® 15 a 5-7 membered

. . . ) a3 -
nitrogen-containing monocyclic heterocyclyl, then R¥™ is present;

wherein when R is and Ring A™ is a 5-7 membered

a3 ;

nitrogen-containing monocyelic heterocyelyl, then R* is present;
f=) = R J S

/s

wherein when R™ is and Ring A™ is a 5-7 membered
nitrogen-containing monocyeclic heterocyclyl, then R is present;
(]
- Aé&a
wherein when R s Xre , then Ring A% cannot be a monocyclic
Cseycloallyl substituted with R or a bicyclic Ce12 cycloalkyl substituted with R¥

and

wherein when RY¥ is and Ring A*™ 15 a 5-7 membered
. S . AT - .

nitrogen-~-containing monocyclic heterocyelyl, then R™ is optional;

Xla X2 and X are independently N or CR*!

X4 i NR* O or §;
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X% X% and X' are independently N or CR%,

R™ 5 selected from the group consisting oft

X.?b
x16 x8b
| /N
Eaal)\\ ,3 m% L Adb
. A and X7 :

Ring A'® Ring A” Ring A and Ring A’ are independently selected from the group
consisting of’

a monocychic Cs.7 eycloalkyl substituted with R

a hicychic Co.12 cycloalky] substituted with R*;

a 3-7 membered nitrogen-containing monocychic heterocyclyl, wheremm a
onitrogen of the 5-7 wembered vitrogen-containing monocyehic heterocyclyl s
optionally substituted with R°®, wherein 3 carbon of the 5-7 membered nitrogen-
containing monocyclic heterocyclyl is optionally substituted with R™ or R™, and
wherein when R™ i present, R™ is attached at a carbon atom adjacent to a nitrogen
of the 5-7 membered nitrogen-containing monocyclic heterocyciyvl;

a 6~12 membered nitrogen-containing bicyelic heterocyelyl, wheremn a nitrogen
of the 6-12 membered nitrogen-contamming bicychic heterocyclyl 15 optionally
substituted with R*™; wherein a carbon of the 6-12 membered nitrogen-containing
bicyclic heterocyclvl is optionally substituted with R™ or R¥® and wherein R¥% is

present, R7% is attached at the carbon ators adjacent to a nitrogen of the 6-12 membered
nitrogen-containing bicychic heterocyelyl; and
a 5-7 membered oxygen-contaiming monocyclic heterocyelyl substituted with
R™ or R¥Y: wherein R is attached at a carbon atom adjacent to an oxygen of the
5-7 membered oxygen-containing monocvclic heterocyclyl, and the 5-7 membered
oxygen-contatning monocyclic heterocyelyl does not include any ring nitrogens;
wherein Ring A", Ring A® Ring A™ and Ring A% is optionally further

substituted;
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wherein when R'® is X and Ring A'® is a 5-7 membered

nitrogen-containing monocyclic heterocyelyl, then R*™ is present;

wherein when R'® is and Ring A™ is a 5-7 membered

nitrogen-containing monocychic heterocyclyl, then R™ is present;
o< geed o S

wherein when R'™® 15 and Ring A™ 15 a 3-7 membered
nitrogen-containing monocyelic heterocyclyl, then R% is present;

XGb

wherein when R is , then Ring A% cannot be a monocyclic

. . 3t . . . . 3
Csgcycloalkyl substituted with R or a bicyclic Ce-i2 eycloalkyl substituted with R,

and

wherein when R is X765 and Ring A® 15 a 5-7 merbered
nitrogen-containing monocyelic heterocyelyl, then R* is optional;
X1 3 %and X are independently N or CR*L
X¥® s NR*™ O or§;
X X and X are independently N or CR¥;
R R R R R 40d R are independently selected from the group consisting

H
- N
"o
ni

of —OH, -N(R™MRY —Ciq alkyl-NRMRY, -0C2s alkyl-NER™RY, :
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O
fdnd ¢ HQ/\T)’LQH
,?L
N/\( J = \ii\l O ~§* i\. \/}, \ffN : 0 R
m,Z Wi | N;?N

O
§ /WO \§ 10
Em NHy OH o4 gm-i :

R R R gand R are independently selected from the group consisting of —RX!,
-C, ,alkyl, -C, ; eycloalkyl, ~C(=0jC, alkyl and —Het*!, wherein the ~C, , cycloalkyl, the
~C(=0)C, alkyiand the ~Het®! 15 optionally substituted with one or two or three substituents
selected from the group consisting of —halogen, -C,  alkyl, -OH, -N{R™R", -C_ alkoxy, -
C=OYOH, ~C(=0)0C14 alkyl, ~CEOINHSEORCL alkyl, -NHC(=0)C| alkyl and -
CEOINR™RY, wherein the —C, | alkyl is optionally substituted with one or two or three
substituents selected from the group consisting of —halogen, —-OH, -N(R™R", -C | alkoxy, -
CEOOH, —C=0)0C alkyl, —CEOINHEEORCe alkyl, -NHCOE=O)C aliyl and -
C(=0NR"MRY,

R R R and R™ are independently selected from the group consisting of —
halogen, —C , alkyl, -C, , cycloalkyl, -OH, —0Ci4 alkyl, -NR™IR", —Ci4 alky{R¥JR", -
C(=0)0H, —Ci4 alkyl-C(=0)0OH, —C(=0)0C14 alkyl and —Ciy alkyl-C(=0)0C14 alky];
wherein the ~C | alkyl, 1s optionally substituted with one or two substituents selected from the
group consisting of -halogen, —OH, -Cia alkoxy, —-C{(=0)0H, -C(=0)0C14 alkyl, -
CEOWNHSEORC L4 alkyl, -NHCEOK 1y alkyl and ~CEOINR™IR?, and wherein the -C,
cycloalkyl and the ~-OC 14 alkyl 15 optionally substituted with one or two substituents selected
from the group consisting of —halogen, —OH, —Ciq alkyl, —Cia alkoxy, -C(=0)0OH, -
C(=0Y0C g alkyl, ~CEOINHS(EORC L atkyl, -NHC(E=0)Crg alkyl and —CEQINR™MRY,

R, R?“**, R¥™ and R°®® are independently selected from the group cousisting of —

CEMOH, -C, | alkyl and -C,  cycloalkyl, wherem the -C, | alkyl is optionally substituted

with one or two or three substituents selected from the group consisting of ‘haloszen, -0H, -

Cirs alkoxy, ~C(EGIOH, ~C=0)0C 14 alkyl, ~CEONHSEM:Cra alkyl, ~NERDOEO) 14
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alkyl, ~C(=0) N(R™MR" and -NRMR", and wherein the -C _ cycloalkyl is optionally

substituted with one or two or three substifuenis selected from the group consisting of -

halogen, —OH, —Chg alkyl, —~Cie  alkoxy, -CEOOH, -CEOYOCe  alkyl

R and R are independently selected from the group consisting of —Cis alkyl, -
s eyeloalkyl and <{CraalkyhN{R™IR®, wherein the -Ci4 alkyl is optionally substituted with
one or two or three substituents selected from the group consisting of ~halogen, ~OH, 14
atkoxy, ~C{(=0YOH, (C=0)NHS(=01(Ci4 alkyl) and -NHC(=0)C4 alkyl, and wherein the
—Cs cycloalkyl and the «(Ci4 alkylDIN{R™R" 15 optionally substituted with one or two or three
substituents selected from the group consisting of —halogen, -OH, —C1.4 alkyl, —Cy4 alkoxy, —
C(=0YOH, -C{(=0)0C s alkyl, {C=0NHS(=0)(Craalkyl) and -NHC(=0)C14 alkyl;

each R™ and each R” are independently selected from the group consisting of hydrogen,
—R¥, -, alkyl, —C_ eycloalkyl, -C(=0)C,_alkyl and —Het", wherein the —C__ alkyl, the
—C. , cycloalkyl and the —-C(=0)C, alkyl is optionally substituted with one or two or three
substituents selected from the group consisting of —halogen, —~OH, —-NH» —Ci4 alkyl, -OC,
atkyl, -C(=0}OH, -C(=0)0C4 alkyl, -CEOINHS(=01Cra alkyl and -NHCE0YC, alkyl;
or

R™ and R are taken together along with the atom to which R™ and R” are attached to
form an optionally substituted 4-7 monocyclic heterocyclic ring or an optionally substituted 7-
10 bicyclic heterocyehic ring;

R* and R are independently selected from the group consisting of:

ng

OH NH- OH  and OM ORV‘\M;
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RY, gRWI R¥? R™ and RY* are independently selected from the group consisting of
an unsubstituted ~Cira alkyl and a substituted —Ci4 atkyl substituted with one or two or three
substituents selected from the group consisting of ~halogen, ~OH, ~0C:4 alkyl, ~C(=0YOH
and ~C(=0)0Ciaalkyl

Het* is an optionally substituted 5-, 6- or 7-membered monocyclic hetercaryl, an
optionally substituted 4-, 5-, 6- or 7-membered monocyclic heterocyelyl, an optionaily
substituted fused §-, 9-, 10- or 11-membered bicyclic heteroary! or an optionally substituted
fused 8-, 9-, 10- or 11-membered heterocyclyl, wherein each hetercaryl and each heterocyclyl
contains at least one hetercatom independently selected from the group consisting of O, S,
S(=0), S(=0)and N;

nl, n2 n3 n4, nS n6, n7 and n8 are independently 1 or 2;

ml, m2 m3 and m4 are independently 1 or 2;

R* and R* are independently selected from the group consisting of hydrogen, halogen,
cyano, —CHs, -CH2CHs, —CH2OH, -OCHs and —SCH;;

RZ R® R¥* R™ R R? are independently selected from the group consisting of
hydrogen and halogen;

RAal RA R and R™ are selected from the group consisting of hydrogen, halogen,
cyano, an unsubstituted Cr4alkyl], an vosubstituted Crabaloalkyl, an unsubstituted Craalkoxy
and an unsubstituted Cr4 haloalkoxy,; and

R*2 and R*™ are selected from the group consisting of hyvdrogen, an unsubstituted Cis

alkyl and an unsubstituted Ci-g haloakkyl.

fx.»:a
X*:a
2. The compound of Claim 1, wherein R is YL\X
3. The compound of Claim 2, wherein Ring A™ is a monocyclic Usy cycloalioyl

substituted with R¥!

4. The compound of Claim 2, wherein Ring AY is a bicyelic Ce.2 cycloaikyl
substituted with R¥?

5. The compound of Claim 2, wherein Ring A’ is a 5-7 membered nitrogen-
containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered nitrogen-

containing monocyclic heterocyelyl is substituted with R, wherein a carbon of the 5-7
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membered nitrogen-containing monocyclic heterocyelyl is optionally substituted with ¥ or
R and wherein when R’ is present, R*® is attached at a carbon aton adjacent to a nitrogen
of the 5-7 membered nitrogen-containing monocyclic heterocyclyl.

&. The compound of Claim 2, wherein Ring A™ is a 6-12 membered nitrogen-
containing bicyclic heterocyclyl, wherein a nitrogen of the 6-12 membered nitrogen-contaiming
bicyclic heterocyclyl is optionally substituted with R¥. wherein a carbon of the 6-12
membered nitrogen-containing bicyelic heterocycelyl is optionally substituted with R™ or R7®,
and wherein R'® is present, R’ is attached at the carbon atom adjacent to a nitrogen of the 6-
12 membered nitrogen-containing bicyclic heterocyclvl.

-~

7. The compound of Claim 2, wherein Ring A" is a 5-7 membered oxygen-

containing monocyclic heterocyclyl substituted with R or R*'% wherein R*Y

i5 attached at
a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing monocychic
heterocyclyl, and the 5-7 membered oxvygen-containing monocyclic heterocyelyl does not

mclude any ring nitrogens.

8. The compound of any one of Clairns 2-7, wherein X 5 N.

g. The compound of any one of Claims 2-7, wherein X'? ig CR#!
10, The compound of any one of Clairns 2-9, wherein X2 5 N.

P The compound of any one of Claims 2-9, wherein X2* ig CR%!
12, The compound of any one of Claims 2-11, wherein X°% s N.

3. The compound of any one of Claims 2-11, wherein X is CR*!

i

b

The compound of Claim 1, wherein R* is

15, The compound of Claim 14, wherein Ring A* is a monocyclic Cs.y cycloalkyl
substituted with R¥!

1o The compound of Claim 14, wherein Ring A% is a bicyclic Cs.1z cycloalky!
substituted with R¥

17 The compound of Claim 14, wherein Ring A™ is a 5-7 membered nitrogen-
containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered rnitrogen-
containing monocyclic heterocyelyl is substituted with R®, wherein a carbon of the 5-7

membered nitrogen-containing monocyclic heterocyclyt is optionally substituted with R¥™ or
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R and wherein when R™ is present, R* is attached at a carbon atom adjacent to a nitrogen

of the 5-7 membered mitrogen-contaming monocyelic heterocyclyl.

18. The compound of Claim 14, wherein Ring A is a 6-12 membered nitrogen-
containing bicvelic heterocyelyl, wherein a nitrogen of the 6-12 membered nitrogen-containing
bicyclic heterocvelyl is optionally substituted with R*; wherein a carbon of the 6-12
membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with R™ or R¥®,
and wherein R™ is present, R°® is attached at the carbon atom adjacent to a nitrogen of the 6-
12 membered nitrogen-containing bicychic heterocyclyl.

1o, The compound of Claim 14, wherein Ring A™ is a 5-7 membered oxygen-
containing monocyclic heterocyclyl substituted with R or R*Y; wherein R¥'Y is attached at
a carbon atom adjacent to an oxygen of the 5-7 membered oxvgen-containing monocyclic
heterocyclyl, and the 5-7 membered oxygen-contaming monocyclic heterocyclyl does not
include any ring nitrogens.

20. The compound of any one of Claims 14-19, wherein X* 13 NR*,

21 The compound of any one of Clairns 14-19, wherein X* 15 O,

22. The compound of Claim 1, wherein R is

23, The compound of Claim 22, wherein Ring A* is a monocyclic Cs.7 cycloalkyl
substituted with R*.

24, The compound of Claim 22, wherein Ring A™ is a bicyclic Ce.i2 cycloalkyl
substituted with R*.

25, The compound of Claim 22, wherein Ring A™ is a 5-7 membered nitrogen-
containing monocyclic heterocyelyl, wherein a nitrogen of the 5-7 membered nitrogen-
containing monocyclic heterocyelyl 15 substituted with R’ wherein a carbon of the 5-7
membered nitrogen-containing monocyclic heterocyelyl is optionally substituted with R** or

*® 45 present, R°® is attached at a carbon atom adjacent to a nitrogen

R and wherein when R
of the 5-7 membered nitrogen-containing monocyelic heterocyclyl,

26. The compound of Claira 22, wherein Ring A% 13 a 6-12 mermbered nitrogen-
contaimung bicyelic heterocyelyl, wherein a nitrogen of the 6-12 membered mutrogen-containung

bicyclic heterocyclyl is optionally substituted with R, wherein a carbon of the 6-12
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membered nitrogen-containing bicyclic heterocyelyl is optionally substituted with R or R,
and wherein R is present, R* is attached at the carbon atom adjacent to a nitrogen of the 6-
12 membered nitrogen-containing bicyclic heterocyclyl.

27. The compound of Claim 22, wherein Ring A™ is a 5-7 membered oxygen-
containing monocyclic heterocyclyl substituted with R* or R, wherein R is attached at
a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing monocyclic

heterocyclyl, and the 5-7 membered oxygen-containing monocyclic heterocyelyl does not

mclude any ring nitrogens.

28. The compound of any one of Claims 22-27, wherein X™ is N.
29. The compound of any one of Claims 22-27, wherein X is CR*,
Ba
..g // Az&a
- ~ ey ig ot 'Iaf
30. The compound of Claim 1, whergin R is X
31 The compound of Claim 30, wherein Ring A* is a 5-7 membered nitrogen-

containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered nitrogen-
containing monocyclic heterocyclvl is optionally substituted with R*, wherein a carbon of the

5-7 menibered nitrogen-containing monocyclic heterocyclyl is optionally substituted with '

335 as

or R*° and wherein when R* is present, R'® is attached at a carbon atom adjacent to a
nitrogen of the 5-7 membered nitrogen-containing monocychic heterocyclyl

32. The compound of Claim 30, wherein Ring A% is a 6-12 membered nitrogen-
contatning bicyclic heterocyclyl, wherein a mitrogen of the 6-12 membered nitrogen-containing
bicyclic heterocyclyl is optionally substituted with R™; wherein a carbon of the 6-12
membered nitrogen-containing bicyelic heterocyclyl is optionally substituted with R* or R%,
and wherein R™ is present, R*® i attached at the carbon atom adjacent to a nitrogen of the 6-
12 maembered mitrogen-containing bicyclhic heterocyelyl.

33. The compound of Claim 30, wherein Ring A% 15 a 5-7 membered oxygen-
containing monocyelic heterocycly! substituted with R* or B39 wherein R is attached at
a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing monocychic
heterocycelyl, and the 5-7 membered oxygen-containing monocyclic heterocyelyl does not
mclude any ring nitrogens.

34 The compound of any one of Claims 30-33, wherein X% i N.
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35 The compound of any one of Claims 30-33, wherein X* is CR*,
36. The compound of any one of Claims 30-33, wherein X' is N.
37 The compound of any one of Claims 30-33, wherein X7 is CR*,

38 The compound of Claim 3, 15 or 23, wherein R™ is -N(R™R™.
H
3{5\5\3{\5 0
Jo

H
N
?N/\"\/ 740

39 The compound of Claim 3, 15 or 23, wherein R* ig

40. The compound of Claim 3, 15 or 23, wherein R™ is
Hoog
N nd
i
Vi ;
41, The compound of Claim 3, 15 or 23, wherein R™ is RY
OH
4
5 n
éi\‘i/ﬂ?‘& \(O :@N, /&O
R™  Mimz L
RY ar .
i
HC)/\/T OH
RT
A WN
42, The compound of Claim 3, 15 or 23, wherein R s T
Q

[ . .
RT NH, OH . RY OH OH

43. The compound of Claim 4, 16 or 24, wherein R is -N(R™IR™.

ﬁm\:\(}g
nt

44 The compound of Claim 4, 16 or 24, wherein R¥% 15

H

N
Y D
HﬁT_.{_/) h2

o
f.js

The compound of Claim 4, 16 or 24, wherein R¥ ig
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3%5 \if;(ns

46, The compound of Claim 4, 16 or 24, wherein R*® is m
Ind OH
?1;?%4;}\?\5 O ?{NE Z/ >y
M2 g or .
O
HO/j/L\OH
R"I‘N,
47 The compound of Claim 4, 16 or 24, wherein R%¥ 5 7V

AN RO

R™ Niy OH o R OH OH
48. The compound of Claim 3, 17, 25 or 31, wherein R* 15 hydrogen.
49, The compound of Claim S, 17, 25 or 31, wherein R™ 15 —RX!,
50. The compound of Claim 49, wherein -RY is or
NH
n8 )
2 m3
N C

{ né

51 The compound of Claim 49, wherein ~R* is R or
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O

L3

i
R m

AT

HO
ty O
52 The compound of Clamm 49, wherein -R¥ is OH
YL
NHp  OH OH  OR%W4
53, The compound of Claim 6, 18, 26 or 32, wherein R* is -N(R™)R™.
FiN*’XEj o
- \f
54, The compound of Claim 6, 18, 26 or 32, wherein R™ s B
N
\égg/\i‘ﬁ/\;;:;o
55.  The compound of Claim 6, 18, 26 or 32, wherein R'™ is ne
%ﬁ 3
T
56, The compound of Claim 6, 18, 26 or 32, wherein R 15 e RY
} nd OH
N\{O F'E‘N/ 0
m2 ;:{‘,\ oF
9
HOA/HI\OH
R

N
57. The compound of Claim 6, 18, 26 or 32, wherein R* is i
O ' o
ﬁi\ié :
NH; OH 4 R™ OH OH
58 The compound of Claim 7, 19, 27 or 33, wherein R is -N(R®)R™.

ﬁm%ﬁfg
ni

- - ooy - . a9 ;
59, The compound of Claim 7, 19, 27 or 33, wherein R is

B
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g;g
\E{éﬁ/\&f;()
60.  The compound of Claim 7, 19, 27 or 33, wherein R* is Nz
N ﬁ 3
e
- ; . : . - . 349 mt Ly
61, The compound of Claim 7, 19, 27 or 33, wherein R 15 RY |
Ynd OH
\;?};m ?N O ?fN 9
m2 R o

62. The compound of Claim 7, 19, 27 or 33, wherein R is i
O

L O

P i ;
RT™ NH; OH o R™ OH OH

63 The compound of Claim 3, 15 or 23, wherein the monocychic Us cycloalkyl

5 *

. . 4al - . . ~ 3 *
substituted with R™ 15 selected from the group consisting of \ and

ES
, wherein asterisks indicate the position of the fused bond.
64, The compound of Claim 4, 16 or 24, wherein the bicyclic Ce.i2 cycloalkyl
*

substituted with R¥ j5 . wheremn asterisks indicate the posttion of the fused bond.
65. The compound of Claimi 5, 17, 25 or 31, wheremn the 5-7 membered nitrogen-

containing monocvelic heterocyclyl, wherein a nitrogen of the 5-7 membered nitrogen-
containing monocyelic heterocyclyl is optionally substituted with R™ | wherein a carbon of the
5-7 membered nitrogen-containing monocyelic heterocyclyl is optionally substituted with R*

or R™° and wherein when R is present, R* is attached at a carbon atom adjacent to a
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nitrogen of the 5-7 membered nitrogen-containing monocyclic heterocyelvi is selected from

B NR?;&L_
F3333
L ~ R%a% NRSE!J
the group consisting of

N Rfﬁafﬁ

B 333
" NR B
: O , and , wherein asterisks indicate the

position of the fused bond, and R** and R* are each optionally present.

&o. The compound of Claim 6, 18, 26 or 32, wherein the 6-12 membered nitrogen-
containing bicvelic heterocyelyl, wherein a nitrogen of the 6-12 membered nitrogen-containing
bicyclic heterocyelvl is optionally substituted with R*®; wherein a carbon of the 6-12

membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with R* or R™¥,

»338 : 3a8

and wherein R™® is present, R** is attached at the carbon atom adjacent to a nitrogen of the 6-

12 membered nitrogen-contatning bicyclic heterocyclyl is selected from the group consisting

# *
* N R3a0 " 3 N R3a6
* G
N RS&BS 2 ¥
o

3a8 3a8
*Q<> * N 326 * NR> * NR™ ‘
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%
% N R386
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O

RBaG

R3a€‘
RBab
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e
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*N

* L\/NR\%aG
, wherein asterisks indicate the position of the fused bond, and R™ and R*®
are each optionally present.
67. The compound of Claim 7, 19, 27 or 33, wherein the 5-7 membered oxygen-
containing monocyelic heterocyelyl substituted with R or R*¥; wherein R¥ i3 attached at
a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing monocychic

heterocyclyl, and the 5-7 membered oxygen-contamning monocyche heterocycly! does not

Q

£y
include any ring nitrogens is selected from the group consisting of, (O

Q O O and Q wherein asterisks mdicate

the position of the fused bond, and }{3“9 or R* {5 present.

68, The compound of any one of Claims 1-67, wherein R is !:LL& X%

69. The compound of Claim 68, wherein Ring A" is a monocyclic Cs.r eycloalkyl
substituted with R*%,

70.  The compound of Claim 68, wherein Ring A'® is a bicyclic Cenz cycloalkyl
substituted with R*%,

71 The compound of Claim 68, wherein Ring A'® 15 a 5-7 membered nitrogen-
containing monocyclic heterocyelyl, wherein a nitrogen of the 5-7 membered nitrogen-
containing monocyelic heterocyclyl is substituted with R*™, wherein a carbon of the 5-7
membered nitrogen-containing monocyclic heterocyclyl is optionally substituted with R™™ or
R and wherein when R™ is present, R™” is attached at a carbon atom adjacent to a nitrogen

of the 5-7 membered nitrogen-containing monocyclic heterocyclyl
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72. The compound of Claim 68, wherein Ring A' 15 a 6-12 membered nitrogen-
containing bicvelic heterocyelyl, wherein a nitrogen of the 6-12 membered nitrogen-containing
bicyclic heterocyclyl is optionally substituted with R™; wherein a carbon of the 6-12
membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with R*Y or RS,
and wherein R™ is present, R™ is attached at the carbon atom adjacent to a nitrogen of the 6-
12 membered nitrogen-containing bicyclic heterocyclvl.

73. The compound of Claim 68, wherein Ring A'" is a 5-7 membered oxygen-
containing monocyclic heterocyclyl substituted with R™ or R wherein R*'0 is attached at
a carbon atom adjacent to an oxygen of the 5-7 membered oxvgen-containing monocyclic
heterocyclyl, and the 5-7 membered oxygen-contaming monocyclic heterocyclyl does not

include any ring nitrogens.

74, The compound of any one of Claims 68-73, wherein X'® is N.
75. The compound of any one of Claims 68-73, wherein X'? is CR*!.
76. The compound of any one of Claims 68-75, wherein X% is N.
77. The compound of any one of Clairos 68-75, wherein X% is CRPL
78 The compound of any one of Claims 68-77, wherein X°° i5 N.
79. The compound of any one of Clairas 68-77, wherein X7 is R

80. The compound of any one of Claims 1-67, wherein R is

81.  The compound of Claim 80, wherein Ring A™ is a monocyclic Cs.7 cycloalloyt
substituted with R7!.

82. The compound of Claim 80, wherein Ring A® 15 a bicyclic Ce-12 cycloaikyl
substituted with R7%,

83.  The compound of Claim 80, wherein Ring A™ is a 5-7 membered nitrogen-
containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered nitrogen-
containing monocyclic heterocyelyl is substituted with R*™, wherein a carbon of the 5-7
membered nitrogen-containing monocyclic heterocycly! is optionally substituted with R*™ or
R and wherein when R is present, R™ is attached at a carbon atom adjacent to a nitrogen

of the 5-7 membered nitrogen-containing monocyclic heterocyelvl
2 Y Yy
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84. The compound of Claim 80, wherein Ring A™ is a 6-12 membered nitrogen-
containing bicvelic heterocyelyl, wherein a nitrogen of the 6-12 membered nitrogen-containing
bicyclic heterocyclyl is optionally substituted with R™; wherein a carbon of the 6-12
membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with R*Y or RS,
and wherein R™® is present, R%® is attached at the carbon atom adjacent to a nitrogen of the 6-
12 membered nitrogen-containing bicyclic heterocyclvl.

83. The compound of Claim 80, wherein Ring A™ is a 5-7 membered oxygen-
containing monocyclic heterocyclyl substituted with R™ or R wherein R*'0 is attached at
a carbon atom adjacent to an oxygen of the 5-7 membered oxvgen-containing monocyclic

heterocyclyl, and the 5-7 membered oxygen-contaming monocyclic heterocyclyl does not

include any ring nitrogens.

86, The compound of any one of Claims 80-85, wherein X* is NR*™,
§7. The compound of any one of Claims 80-85, wherein X is O.
50
e
fou
- o e~ _ . T \\ P
88. The compound of any one of Claims 1-67, wherein R 1g N
89, The compound of Claim 88, wherein Ring A™® is a monocyclic Cs.7 cycloalloyt

substituted with R™!

S0, The compound of Claim 88, wherein Ring A% is a bicyclic Ce-12 cycloalkyl
substituted with R™?,

91 The compound of Claim 88, wherein Ring A™ is a 5-7 membered nitrogen-
containing monocyclic heterocyclyl, wherein a nitrogen of the 5-7 membered nitrogen-
containing monocyclic heterocyelyl is substituted with R™™ wherein a carbon of the 5-7
membered nitrogen-containing monocyclic heterocycly! is optionally substituted with R*™ or

37 is attached at a carbon atom adjacent to a nitrogen

R and wherein when R*™ is present,
of the 5-7 membered nitrogen-containing monocyclic heterocyclyl.

92. The compound of Claim 88, wherein Ring A™ 15 a 6-12 membered nitrogen-
contatning bicyclic heterocyclyl, wherein a mitrogen of the 6-12 membered nitrogen-containing
bicyclic heterocyclyl is optionally substituted with R wherein a carbon of the 6-12

membered nitrogen-containing bicyclic heterocycelyl is optionally substituted with R™ or R¥8,
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and wherein R™ is present, R™ is attached at the carbon atom adjacent to a nitrogen of the 6-
12 membered nitrogen-containing bicyclic heterocyclvl.

a3. The compound of Claim 88, wherein Ring A™

is a 5-7 membered oxygen-
containing monocyclic heterocyclyl substituted with %% or R¥; wherein R is attached at
a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing monocyclic
heterocyelvl, and the 5-7 membered oxygen-containing monocyclic heterocyclyl does not
include any ring nitrogens.

94. The compound of any one of Claims 88-93, wherein X°° is N.

o3, The compound of any one of Claims 88-93, wherein X7 is CR*.

a6, The compound of any one of Claims 1-67, wherein R ig
Y s

97. The compound of Claim 96, wherein Ring A is a 5-7 membered nitrogen-
containing monocyclic heterocyclyl, wherein a nitrogen of the 527 membered nitrogen-
containing monocyclic heterooyclyl is optionally substituted with R* wherein a carbon of the
5-7 membered nitrogen-containing monocychic heterocyelyl is optionally substituted with ™
or R, and wherein when R*™ is present, R™ is attached at a carbon atom adjacent to a
nitrogen of the 5-7 membered nitrogen-containing monocychic heterocyclyl

98. The compound of Claim 96, wherein Ring A* is a 6-12 membered nitrogen-
containing bicyclic heterocyclyl, wherein a nitrogen of the 6-12 membered nitrogen-contaiming
bicyclic heterocyelyl is optionally substituted with R, wherein a carbon of the 6-12
membered nitrogen-containing bicyclic heterocyelyl is optionally substituted with R or R%
and wherein R is present, R™ is attached at the carbon atom adjacent to a nitrogen of the 6-
12 membered nitrogen-containing bicyclic heterocyclvl.

99. The compound of Claim 96, wherein Ring A% is a 5-7 membered oxygen-

10 g attached at

containing monocyelic heterocyclyl substituted with R or R*™'; wherein R
a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing monocychic
heterocyclyl, and the 5-7 membered oxygen-containing monocyclic heterocyclyl does not
include any ring nitrogens.

100.  The compound of any one of Claims 96-99, wherein X is N.

101, The compound of any one of Claims 96-99, wherein X® 15 CR*,
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102.  The compound of any one of Claims 96-101, wherein X7 is N.
103, The compound of any one of Claims 96-101, wherein X7 is (R
104.  The compound of Claim 69, 81 or 89, wherein R*"! is -N(R™R".
H
| N
Fih\/hﬁo
105.  The compound of Claim 69, 81 or 89, wherein R*" is nt
H
¢ N 'Q
\??NN =
Ho L
106.  The compound of Claim 69, 81 or 89, wherein R% i5 n2
Moy
N ,Q\}rﬁ
S \X‘*N
'
107.  The compound of Claim 69, 81 or 89, wherein R is TR
y nd O
N ?‘éNE Z/ N
mZ 4
R or (
o
Ho/\/[/L\OH
2N
~y R\N
108. The compound of Claim 69, 81 or 89, wherein R™ is Y
O ) O
g};‘i
NHy CH o R™ OH OH
109 The compound of Claim 70, 82 or 90, wherein R*™ is -N{R™R™
Ay N
N\XirO
110.  The compound of Claim 70, 82 or 90, wherein R i3 nt
N
Y 7;“’ ©
g - PP H \'{“) 2
111, The compound of Claim 70, 82 or 90, wherein R*™ is ne
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112, The compound of Claim 70, 82 or 90, wherein R i o RY
\3n4 OH
?@/N}\'i}\N ° ?QNE Z/ =0
: M2 gt or .
¥
HO/YL\C}H
R"I‘N/
113, The compound of Claim 70, 82 or 90, wherein R*™ is e
AN ey
R™ NH; OH o R™ OH OH
114, The compound of Claim 71, 83, 91 or 97, wherein R™ is hydrogen.
115, The compound of Claim 71, 83, 91 or 97, wherein R*® 15 —R*L,
; N
G
116. The compound of Claim 115, wherein —RY is or
N
n8 )
m3
Mo
The compound of Claim 115, wherein -R*! is RV or
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HO
o o
118 The compound of Claim 115, wherein -RY i OH
O
“ > WG
NH,  OH o OH  ORY
119 The compound of Claim 72, 84, 92 or 98, wherein R™ 15 -N{R™MR®
?é‘ P H
N\Xiro
120, The compound of Claim 72, 84, 92 or 98, wherein R i3 AL
H
Ry "0
: e Hm 2
121, The compound of Claim 72, 84, 92 or 98, wherein R*" is ne
ﬁ in3
o, \@N o
(W 1
122.  The compound of Claim 72, 84, 92 or 98, wherein R™ g TR
Ynd OH
O 3
?i\f Neg™ & N7 o
R Vo L
RY or .
9
HOA/H\OH
m
B R"N
123.  The compound of Claim 72, 84, 92 or 98, wherein R is i
O

E!’B\m NHZ CH or ii@:\m .

124, The compound of Claim 73, 85, 93 or 99, wheremn R™ 15 -N{R™MR®

H
ﬁ”&(jfo
nt

125, The compound of Claim 73, 85, 93 or 99, wherein R s
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H
\é‘éN N\«;O
1796 ~ opawe ™ n2
126, The compound of Claim 73, 85, 93 or 99, wherein R°" 13 \
. § n3
A
L\
. . £ an , 5 ‘rrvd
127.  The compound of Claim 73, 83, 93 or 99, wherein R™ is RY
Ind OH
O 5
\;?}:m ?N N 9
m2 RYT oy .
O

H @Af\a H
N

128 The compound of Claim 73, 85, 93 or 99, wherein R™ is i
0
Fy SN R,
e
R™ NH, OH o R™ OH OH

129, The compound of Claim 69, 81 or 89, wherein the monocyclic Cs.r cveloalkyl

substituted with R*®! is selected from the group consisting of , and

, wherein asterisks indicate the position of the fused bond.

130,  The compound of Claim 70, 82 or 90, wherein the bicyclic Ce12 cveloalkyl

substituted with R 15 © , wheremn asterisks indicate the posttion of the fused bond.

131, The compound of Claim 71, 83, 91 or 97, wherein the 5-7 membered nitrogen-
containing monocvelic heterocyclyl, wherein a nitrogen of the 5-7 membered nitrogen-
containing monocyelic heterocyclyl is optionally substituted with R™, wherein a carbon of the
5-7 membered nitrogen-containing monocyelic heterocvelyl is optionally substituted with ¥

or R™ and wherein when R™ is present, R™’ is attached at a carbon atom adjacent to a
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nitrogen of the 5-7 membered nitrogen-containing monocyclic heterocyelvi is selected from

. " Rm 363
the group consisting of: NR

NR3b3

£
O L\/NR‘*’”
: O , , and wheren asterisks indicate the

position of the fused bond, and R™ and R’ are each optionally present.

132, The compound of Claim 72, 84, 92 or 98, wherein the 6-12 membered nitrogen-
containing bicvelic heterocyelyl, wherein a nitrogen of the 6-12 membered nitrogen-containing
bicyclic heterocyelyl is optionally substituted with R’ wherein a carbon of the 6-12
membered nitrogen-containing bicyclic heterocyclyl is optionally substituted with R*® or R,

3b8

and wherein R™® is present, R™ is attached at the carbon atom adjacent to a nitrogen of the 6-

12 membered nitrogen-contatning bicyclic heterocyclyl is selected from the group consisting

3b8G
R RngN
RSbf‘

% N O
N N R3b6 ’
o * - * R‘

'l

N3

.

ODNRS% xg % NRZ0S
, NR3% l:><) ’

" 366 * :

*Q<>NR | * %ﬁ\ﬁ NRmS * R%S
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§ N Rﬁbﬁ
&ER%@ *&EH
H
N N RSbE
NR¥E NH

2

y b6
NRES .
G
: @\j R3b6
O

R3b6
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3 NR3b6

H
N
N N
* L\/NRW ’ 1\/NH L\/NRM , L g
and ., wherein asterisks indicate the position

,
of the fused bond, and R and R*™ are each optionally present.

133, The compound of Claim 73, 83, 93 or 99, wherein the 5-7 membered oxygen-
containing monocyche heterocyclyl substituted with R or R¥1% wherein R 15 attached at
a carbon atom adjacent to an oxygen of the 5-7 membered oxygen-containing monocychic

heterocycelyl, and the 5-7 membered oxygen-containing monocyclic heterocyelyl does not

* -
O
include any ring nitrogens is selected from the group consisting oft o
o s Q
* . # EY O *
% i * O = * . ) .-
, Q , and , wherein asterisks indicaie

20 45 present.

the position of the fused bond, and R™ or §
134, The compound of any one of Claims 38, 41-43, 45, 47, 53, 56-38, 61, 62, 104,
107-3109, 112, 113, 119, 122-124, 127 or 128, wheremn R” 15 hydrogen.
135, The compound of any one of Claims 38, 41-43, 45, 47, 53, 56-38, 61, 62, 104,

107-109, 112, 113, 119, 122-124, 127 or 128, wherein R™ is -R™.

¥
O
136,  The compound of Claim 135, wherein —R* is > or
e N H
O
08
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}
«(" m3

N @]
{ 06
137. The compound of Claim 135, wherein -RY is RY or
‘mél
{ M o
Voding
RVV3
HO
g, O
138, The compound of Claim 135, wherein R i OH
o
3 WO
NH;  OH oy OH ORWY4

139, The compound of any one of Claims 38, 41-43, 45, 47, 53, 56-58, 61, 62, 104,
107-109, 112, 113, 119, 122-124, 127 or 128, wherein R" 1s -C | alkyl, wherein the -C |

alkyl, 18 optionally substituted with one or two or three substituents selected from the group

consisting of ~halogen, ~OH, -NHz ~Cia alkyl, ~-0C, | alkyl, ~C(=O)OH, ~C(=0j0C14alkyl,
~C(=0NHS(=0)Csalkyl and -NHC(=0)C, alkyl

140, The compound of any one of Claims 38, 41-43, 45, 47, 33, 56-538, 61, 62, 104,

107-109, 112, 113, 119, 122-124, 127 or 128, wherein R™ 15 =C,_  cycloalkyl, wheren the -
C, , cycloalkyl is optionally substituted with one or two or three substituents selected from the
group consisting of ~halogen, ~OH, —-NH: ~Ciqalkyl, -OC, | alkyl, -C=O0H, -C(=0)0 .
salkyl, ~C=ONHS(EORCraalkyl and -NHCEOYC | alkyl

141, The compound of any one of Claims 38, 41-43, 45, 47, 53, 56-58, 61, 62, 104,
107-109, 112, 113, 119, 122-124, 127 or 128, wherein R™ 15 -C(=0)C | jalkyl, wherein the —

C(=0)C, jalkyl is optionally substituted with one or two or three substituents selected from the
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group consisting of ~halogen, ~OH, -NHz ~Ciqalkyl, ~0C | alkyl, -C(=0}OH, ~-C(=0)0C
salkyl, ~CEOINHS(EORCraalkyl and -NHCEMC, alkyl

142, The compound of any one of Claims 38, 41-43, 45, 47, 53, 56-38, 61, 62, 104,
107-109, 112, 113, 119, 122-124, 127 or 128, wherein R™ is —Het™.

143,  The compound of any one of Claims 38, 43, 53, 58 104, 109, 119 or 124,

wherein R" 15 ~C, , alkyl, wherein the -C, | alkyl, 1s optionally substituted with one or two or

three substituents selected from the group consisting of ~halogen, ~OH, ~NH2 ~Ci4 alkyl —

0C, , atkyl, ~CEO)OH, ~C=00C 14 atlyl, ~C(=0)NHS(=0hC14 alky! and ~-NHC(=0)C,
alkyl

144, The compound of any one of Claims 38, 43, 53, 58, 104, 109, 119 or 124,

wherein R" 13 -C,  cycloalkyl, wherein the ~C, , eycloalkyl is optionally substituted with one

-3

or two or three substituents selected from the group consisting of ~halogen, ~OH, -NH2 -Ci4
alkyl, ~OC, , alkyl, -C(=0)0H, -C(=0)0C14 alkyl, ~C(=O0)NHS(F0:Cia alkyl and -
NHC(=0)C, jalkyl

145, The compound of any one of Claims 38, 43, 53, 58 104, 109, 119 or 124,
wherein R"1s ~C(=0)C, _alkyl, wheremn the -C(=0)C| alkylis optionally substituted with one
or two or three substituents selected from the group consisting of ~halogen, ~OH, ~NH: {14
atkyl, ~0C,  alkyl, ~C=OY0H, ~-C(=0)0C14 alkyl, ~-CEOINHS(E0R1 alkyl and -
NHC(E=0)C, alkyl.

146, The compound of any one of Claims 38, 43, 53, 58, 104, 109, 119 or 124,
wherein R is —Het!,

147, The compound of any one of Claims 38, 43, 53, 58, 104, 109, 119 or 124,
wherein R™ and R" are taken together along with the atom to which R” and R” are attached to
form an optionally substituted 4-7 monocyclic heterocyclic ring.

148.  The compound of any one of Claims 38, 43, 53, S8, 104, 109, 119 or 124,
wherein R™ and R” are taken together along with the atom to which R™ and R are attached to
an optionally substituted 7-10 bicyclic heterocyclic ring.

149, The compound of any one of Claims 1-148, wherein R* is hydrogen.

150. The compound of any one of Claims 1-149, wherein R® is hydrogen.
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151.  The compound of any one of Claims 1-150, wherein R* is hydrogen.
152, The compound of any one of Claims 1-151, wherein R* is halogen.
153.  The compound of any one of Claims 1-152, wherein R* is hydrogen.
154, The compound of any one of Claims 1-153, wherein R* is halogen.

155.  The compound of any one of Claims 1-154, wherein R is hydrogen,

i
v 4
=)

The compound of any one of Claims 1-155, wherein R is hydrogen.

157 The compound of Claim 1, wherein the compound s selected from the group

consisting of;
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158, The compound of Claim 1, wherein the compound 13 selected from the group

consisting of’
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pharmaceutically acceptable salt of any of the foregoing.

159, The compound of Claim 1 selected from the group consisting of

—Q

and

HO

, or a pharmaceutically acceptable
salt of any of the foregoing.

160. A pharmaceutical composition comprising an effective amount of a compound
of any one of Claims 1-159, or a pharmaceutically acceptable salt thereof, and excipient.

161, A method for treating hepatitis B in a subject comprising administering to the
subject in need thereof an effective amount of a compound of any one of Claims 1-159, ora
pharmaceutically acceptable salt thereof.

162, A method for treating hepatocellular carcinoma (HCC) 1n a subject comprising
administering to the subject in need thereof an effective amount of a compound of any one of
Claims 1-159, or a pharmaceutically acceptable salt thereof.

163, The method of any one of clamms 161-162, further comprising administering
surgery, radiation therapy, chemotherapy, targeted therapy, ummunotherapy, hormonal

therapy, or antiviral therapy.
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164. A compound of any one of Claims 1-1359, or a pharmaceutically acceptable salt
thereof, for use in treating hepatitis B.

165, A compound of any one of Claims 1-1359, or a pharmaceutically acceptable salt
thereof, for use in treating hepatocellular carcimoma (HCC).

166,  The compound of any one of claims 164-165, further comprising administering
surgery, radiation therapy, chemotherapy, targeted therapy, immunotherapy, hormonal
therapy, or antiviral therapy.

167, Use of a compound of any one of Claims 1-159, or a pharmaceutically
acceptable salt thereof, in the preparation of a medicament for use in treating hepatitis B.

168, Use of a compound of any one of Claims 1-159, or a pharmaceutically
acceptable salt thereof, in the preparation of a medicament for use n treating hepatocellular
carcinoma (HCC).

169  The use of any one of claims 167-168, further comprising administering
surgery, radiation therapy, chemotherapy, targeted therapy, immunotherapy, hormonal

therapy, or antiviral therapy.
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