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TRICYCLIC COMPOUNDS

INCORPORATION BY REFERENCE TO ANY PRIORITY APPLICATIONS

10001 ] Any and all applications for which a foreign or domestic priority claim 1s
identified, for example, 1n 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 Application Nos. 63/117,935, filed November 24, 2020 and
63/261,713, filed September 27, 2021.

BACKGROUND
Field

10002] The present application relates to the fields of chemistry, biochemistry and
medicine. Disclosed herein are compounds of Formula (I), or pharmaceutically acceptable
salt thereof, pharmaceutical compositions that include a compound described herein
(including pharmaceutically acceptable salts of a compound described herein) and methods
of synthesizing the same. Also disclosed herein are methods of treating diseases and/or

conditions with a compound of Formula (I), or a pharmaceutically acceptable salt thereof.

Description
[0003] The hepatitis B virus (HBV) 1s a DNA virus and a member of the

Hepadnaviridae family. HBYV infects more than 300 million worldwide, and 1s a causative
agent of liver cancer and liver disease such as chronic hepatitis, cirrhosis, and hepatocellular
carcitnoma. Although there are approved drugs for treating HBV, by either boosting the
immune system or slowing down the replication of the HBV virus, HBV continues to be a

problem due to the drawbacks associated with each of the approved drugs.

REFERENCE TO SEQUENCE LISTING

10004 ] The present application 1s filed with a Sequence Listing in Electronic
format. The Sequence Listing 1s provided as a file entitled ALIGO62.txt, created November

22, 2021, which 1s approximately 4 kb 1n size. The information in the electronic format of

the sequence listing 1s incorporated herein by reference 1n 1its entirety.
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SUMMARY

[0005] Some embodiments disclosed herein relate to a compound of Formula (1),
or a pharmaceutically acceptable salt thereotf.

[0006] Some embodiments disclosed herein relate to a pharmaceutical
composition that can contain an effective amount of a compound of Formula (I), or a
pharmaceutically acceptable salt thereof.

[0007] Some embodiments described herein relate to a method of treating a HBV
and/or HDV infection that can include administering to a subject 1dentified as suffering from
the HBV and/or HDV intection 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. 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 treating a HBV and/or HDV 1nfection.

[0008] Some embodiments disclosed herein relate to a method of inhibiting
replication of HBV and/or HDV that can include contacting a cell infected with the HBV
and/or HDV with 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 thereot, 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.

[0009] These are other embodiments are described in greater detail below.

DETAILED DESCRIPTION
[0010] HBYV is a partially double-stranded circular DNA of about 3.2 kilobase

(kb) pairs, and 1s classified into eight genotypes, A to H. The HBV replication pathway has
been studied in great detail. T.J. Liang, Hepatology (2009) 49(5 Suppl):S13-S21. On part of
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replication includes the tormation of the covalently closed circular (cccDNA) form. The
presence of the cccDNA gives rise to the risk ot viral reemergence throughout the life of the
host organism. HBYV carriers can transmit the disease for many years. An estimated 300
million people are living with hepatitis B virus infection, and it 1s estimated that over
750,000 people worldwide die of hepatitis B each year. In addition, immunosuppressed
individuals or individuals undergoing chemotherapy are especially at risk for reactivation of
a HBV infection. HBYV can be acute and/or chronic. Acute HBV infection can be either
asymptomatic or present with symptomatic acute hepatitis.

[0011] HBYV can be transmitted by blood, semen, and/or another body fluid. This
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) 1s most frequently used to screen tor the presence of this infection. Currently
available medications do not cure a HBV and/or HDV infection. Rather, the medications
suppress replication of the virus.

[0012] The hepatitis D virus (HDV) 1s a DNA virus, also in the Hepadnaviridae
family of viruses. HDV can propagate only 1n the presence of HBV. The routes of
transmission of HDV are similar to those for HBV. Transmission of HDV can occur either
via simultaneous infection with HBV (coinfection) or 1in addition to chronic hepatitis B or
hepatitis B carrier state (superinfection). Both superinfection and coinfection with HDV
results 1n more severe complications compared to infection with HBV alone. These
complications include a greater likelihood of experiencing liver failure in acute infections
and a rapid progression to liver cirrhosis, with an increased risk of developing liver cancer 1n
chronic infections. In combination with hepatitis B, hepatitis D has the highest fatality rate

of all the hepatitis infections, at 20%. There is Currently no cure or vacemne tor hepatinis D,

Definitions

[0013] Unless defined otherwise, all technical and scientific terms used herein
have the same meaning as 1s commonly understood by one of ordinary skill 1n the art. All
patents, applications, published applications and other publications referenced herein are

incorporated by reference in their entirety unless stated otherwise. In the event that there are
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a plurality of defimitions for a term herein, those in this section prevail unless stated
otherwise.

10014 ] 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 1s described as being “unsubstituted or substituted™ if substituted, the
substituent(s) may be selected from one or more of the indicated substituents. If no

x4

substituents are indicated, 1t 1s meant that the indicated “optionally substituted” or
“substituted” group may be substituted with one or more group(s) (such as 1, 2 or 3)
individually and independently selected from deuterium, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl), (heterocyclyl)alkyl,
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, 1socyanato, thiocyanato, nitro, azido, silyl, sulfenyl, sulfinyl,
sulfonyl, haloalkyl, haloalkoxy, trihalomethanesulfonyl, trihalomethanesulfonamido, an
amino, a mono-substituted amine group and a di-substituted amine group.

[0015] As used herein, “C, to Cp” 1n which “a” and “b” are integers refer to the
number of carbon atoms 1n an alkyl, alkenyl or alkynyl group, or the number of carbon atoms
in the ring of a cycloalkyl, cycloalkenyl, aryl, heteroaryl or heterocyclyl group. That 1s, the
alkyl, alkenyl, alkynyl, ring of the cycloalkyl, ring of the cycloalkenyl, ring of the aryl, ring
of the heteroaryl or ring of the heterocyclyl can contain from *a” to “b”, inclusive, carbon
atoms. Thus, for example, a “C; to Cs alkyl” group refers to all alkyl groups having from 1
to 4 carbons, that 1s, CHsz-, CHiCH»>-, CHiCH»>CH»-, (CHs)CH-, CH3;CH->CH>CHo>-,
CH3CH>CH(CH3)-, (CH3)>CHCHb»- and (CH3)3C-. If no *“a” and “b” are designated with
regard to an alkyl, alkenyl, alkynyl, cycloalkyl cycloalkenyl, aryl, heteroaryl or heterocyclyl
group, the broadest range described 1n these definitions 1s to be assumed.

[0016] As used herein, “alkyl” refers to 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 to 207 refers to each integer in the given range; e.g., 1 to 20 carbon atoms” means that

the alkyl group may consist ot 1 carbon atom, 2 carbon atoms, 3 carbon atoms, efc., up to and

including 20 carbon atoms, although the present definition also covers the occurrence of the
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term “alkyl” 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 also be a lower alkyl
having 1 to 6 carbon atoms. The alkyl group of the compounds may be designated as “C1-Ca
alkyl” or similar designations. By way of example only, “Ci-C4 alkyl” indicates that there
are one to tour carbon atoms 1n the alkyl chain, 1.e., the alkyl chain 1s selected from methyl,
ethyl, propyl, 1so-propyl, n-butyl, 1so-butyl, sec-butyl and t-butyl. Typical alkyl groups
include, but are 1n no way limited to, methyl, ethyl, propyl, 1sopropyl, butyl, 1sobutyl, tertiary
butyl, pentyl and hexyl. The alkyl group may be substituted or unsubstituted.

[0017] 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 Cy4 alkenyl, C,¢ alkenyl or C,g alkenyl.
Examples of alkenyl groups include allenyl, vinylmethyl and ethenyl. An alkenyl group may
be unsubstituted or substituted.

10013 ] As used herein, “alkynyl” 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 alkynyl can be a Cy4 alkynyl, Cse alkynyl or Cs.g alkynyl.
Examples of alkynyls include ethynyl and propynyl. An alkynyl group may be unsubstituted
or substituted.

[0019] As used herein, “cycloalkyl” refers to a completely saturated (no double or
triple bonds) mono- or multi- 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 atoms 1n the ring(s). 3 to 8 atoms 1n the ring(s) or 3 to 6 atoms in the ring(s).
A cycloalkyl group may be unsubstituted or substituted. Typical cycloalkyl groups include,
but are 1n no way limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl
and cyclooctyl.

10020] As used herein, “cycloalkenyl” refers to a mono- or multi- cyclic
hydrocarbon ring system that contains one or more double bonds in at least one ring;
although, if there 1s 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 detined

herein). When composed of two or more rings, the rings may be connected together 1n a
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fused fashion. A cycloalkenyl can contain 3 to 10 atoms 1n the ring(s) or 3 to 8 atoms 1n the
ring(s). A cycloalkenyl group may be unsubstituted or substituted.

10021] As used herein, “aryl” refers to a carbocyclic (all carbon) monocyclic or
multicyclic aromatic ring system (including fused ring systems where two carbocyclic rings
share a chemical bond) that has a fully delocalized pi-electron system throughout all the
rings. The number of carbon atoms in an aryl group can vary. For example, the aryl group
can be a Cg-Cia aryl group, a Ce-Cio aryl group, or a Cs aryl group.  Examples of aryl
groups 1nclude, but are not limited to, benzene, naphthalene and azulene. An aryl group may
be substituted or unsubstituted.

10022] As used herein, “heteroaryl” 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 heteroatoms), that 1s, an element other than
carbon, including but not limited to, nitrogen, oxygen and sultfur. The number of atoms in the
ring(s) of a heteroaryl group can vary. For example, the heteroaryl group can contain 4 to 14
atoms 1n the ring(s), 5 to 10 atoms 1n the ring(s) or 5 to 6 atoms 1n the ring(s). Furthermore,
the term “heteroaryl” includes fused ring systems where two rings, such as at least one aryl
ring and at least one heteroaryl ring, or at least two heteroaryl rings, share at least one
chemical bond. Examples of heteroaryl rings include, but are not limited to, furan, furazan,
thiophene, benzothiophene, phthalazine, pyrrole, oxazole, benzoxazole, 1,2,3-oxadiazole,
1,2, 4-oxadiazole, thiazole, 1,2,3-thiadiazole, 1,2.4-thiadiazole, benzothiazole, 1midazole,
benzimidazole, indole, indazole, pyrazole, benzopyrazole, 1soxazole, benzoisoxazole,
benzoisothiazole, 1sothiazole, 1,2.3-triazole, 1,2, 4-triazole, benzotriazole, thiadiazole,
tetrazole, pyridine, pyridazine, pyrimidine, pyrazine, purine, pteridine, quinoline,
1Isoquinoline, quinazoline, quinoxaline, cinnoline, triazine and [1,2,4|trnazolo[4,3-a|pyridine.
A heteroaryl group may be substituted or unsubstituted.

10023 ] As used herein, “heterocyclyl” refers to a monocyclic, bicyclic and
tricyclic ring system 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 1n such a way, however, that a fully delocalized pi-electron system does not occur
throughout all the rings. The number of atoms 1n the ring(s) of a heterocyclyl group can

vary. For example, the heterocyclyl group can contain 4 to 14 atoms in the ring(s), 5 to 10
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atoms 1n the ring(s) or 5 to 6 atoms 1n the ring(s). The heteroatom(s) 1s an element other than
carbon including, but not limited to, oxygen, sultfur and nitrogen. A heterocycle may further
contain one or more carbonyl or thiocarbonyl functionalities, so as to make the definition
include oxo-systems and thio-systems such as lactams, lactones, cyclic 1mides, cyclic
thioimides and cyclic carbamates. When composed of two or more rings, the rings may be
joined together 1n a fused fashion. Additionally, any nitrogens in a heterocyclyl may be
quaternized. Heterocyclyl 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-
dithiole, 1,3-dithiolane, 1,4-oxathiane, tetrahydro-1,4-thiazine, 2H-1,2-0xazine, maleimide,
succinimide, barbituric acid, thiobarbituric acid, dioxopiperazine, hydantoin, dihydrouracil,
trioxane, hexahydro-1,3,5-tritazine, 1midazoline, 1imidazolidine, 1soxazoline, 1soxazolidine,
oxazoline, oxazolidine, oxazolidinone, thiazoline, thiazolidine, morpholine, oXxirane,
piperidine N-Oxide, piperidine, piperazine, pyrrolidine, pyrrolidone, pyrrolidione, 4-
piperidone, pyrazoline, pyrazolidine, 2-oxopyrrolidine, tetrahydropyran, 4H-pyran,
tetrahydrothiopyran, thiamorpholine, thiamorpholine sulfoxide, thiamorpholine sulfone,
isoindolin-1-one  and  their  benzo-fused analogs (e.g., benzimidazolidinone,
tetrahydroquinoline and 3,4-methylenedioxyphenyl).

10024 ] As used herein, “aryl(alkyl)” refer to an aryl group connected, as a
substituent, via a lower alkylene group. The lower alkylene and aryl group of an aryl(alkyl)
may be substituted or unsubstituted. Examples include but are not limited to benzyl, 2-
phenyl(alkyl), 3-phenyl(alkyl), and naphthyl(alkyl).

[0025] As used herein, “heteroaryl(alkyl)” reter to a heteroaryl group
connected, as a substituent, via a lower alkylene group. The lower alkylene and heteroaryl
group ot heteroaryl(alkyl) may be substituted or unsubstituted. Examples include but are not
limited to 2-thienyl(alkyl), 3-thienyl(alkyl), furyl(alkyl), thienyl(alkyl), pyrrolyl(alkyl),
pyridyl(alkyl), 1soxazolyl(alkyl), imidazolyl(alkyl), and their benzo-tused analogs.

10026 A “(heterocyclyl)alkyl” refer to a heterocyclic group connected, as a
substituent, via a lower alkylene group. The lower alkylene and heterocyclyl of a

heterocyclyl(alkyl) may be substituted or unsubstituted. Examples include but are not
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limited tetrahydro-2H-pyran-4-yl(methyl), piperidin-4-yl(ethyl), piperidin-4-yl(propyl),
tetrahydro-2H-thiopyran-4-yl(methyl) and 1,3-thiazinan-4-yl(methyl).

10027] “Lower alkylene groups” are straight-chained —CHb»- tethering groups,
forming bonds to connect molecular fragments via their terminal carbon atoms. Examples
include but are not limited to methylene (-CHb»-), ethylene (-CH>CH>-), propylene (-
CH>CH2CH2>-) and butylene (-CH>CH>CH>CH»-). A lower alkylene group can be substituted
by replacing one or more hydrogen of the lower alkylene group with a substituent(s) listed

under the definition of “optionally substituted” and/or by substituting both hydrogens on the

RS,

same carbon with a cycloalkyl group (e.g., -C- and -C- ) or a monocyclic

O
O

heterocyclyl (such as and ).

[0023] As used herein, “alkoxy” refers to the formula —OR wherein R 1s an alkyl,
an alkenyl, an alkynyl, a cycloalkyl, a cycloalkenyl, aryl, heteroaryl, heterocyclyl,
aryl(alkyl), heteroaryl(alkyl) or heterocyclyl(alkyl) 1s defined herein. A non-limiting list of
alkoxys are methoxy, ethoxy, n-propoxy, l-methylethoxy (1sopropoxy), n-butoxy, 1S0-
butoxy, sec-butoxy, tert-butoxy, phenoxy and benzoxy. In some instances, an alkoxy can be
—OR, wherein R 1s an unsubstituted C;4 alkyl. An alkoxy may be substituted or
unsubstituted.

[0029] As used herein, “acyl” refers to a hydrogen an alkyl, an alkenyl, an
alkynyl, a cycloalkyl, a cycloalkenyl, aryl, heteroaryl, heterocyclyl, aryl(alkyl),
heteroaryl(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.

[0030] As used herein, “hydroxyalkyl” refers to an alkyl group in which one or
more of the hydrogen atoms are replaced by a hydroxy group. Exemplary hydroxyalkyl
groups 1nclude but are not limited to, 2-hydroxyethyl, 3-hydroxypropyl, 2-hydroxypropyl and
2,2-dihydroxyethyl. A hydroxyalkyl may be substituted or unsubstituted.
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[0031] As used herein, “alkoxyalkyl” refers to an alkyl group in which one or
more of the hydrogen atoms are replaced by a alkoxy group. Exemplary alkoxyalkyl groups
include but are not limited to, methoxymethyl, ethoxymethyl, methoxyethyl and ethoxyethyl.
An alkoxyalkyl may be substituted or unsubstituted.

[0032] As used herein, “haloalkyl” refers to an alkyl group in which one or more
of the hydrogen atoms are replaced by a halogen (e.g., mono-haloalkyl, di-haloalkyl and tri-
haloalkyl). Such groups include but are not limited to, chloromethyl, fluoromethyl,
difluoromethyl, trifluoromethyl, 1-chloro-2-fluoromethyl and 2-fluoroisobutyl. A haloalkyl
may be substituted or unsubstituted.

[0033] 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). In some instances, a haloalkoxy can be —OR, wherein R 1s a
Ci-4 alkyl substituted by 1, 2 or 3 halogens. Such groups include but are not limited to,
chloromethoxy,  fluoromethoxy,  difluoromethoxy,  trifluoromethoxy, 1 -chloro-2-
fluoromethoxy and 2-fluoroisobutoxy. A haloalkoxy may be substituted or unsubstituted.

10034 ] A “sulfenyl” group refers to an “-SR” group in which R can be hydrogen,
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyclyl, aryl(alkyl),
heteroaryl(alkyl) or heterocyclyl(alkyl). A sultenyl may be substituted or unsubstituted.

[0035] A “sulfinyl” group refers to an “-S(=0)-R” group in which R can be the
same as defined with respect to sulfenyl. A sulfinyl may be substituted or unsubstituted.

10036 A “*sulfonyl” group refers to an “SO2R” group in which R can be the same
as defined with respect to sulfenyl. A sultonyl may be substituted or unsubstituted.

[0037] An “O-carboxy” group refers to a “RC(=0)0O-"" group 1in which R can be
hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyclyl,
aryl(alkyl), heteroaryl(alkyl) or heterocyclyl(alkyl), as defined herein. An O-carboxy may be

substituted or unsubstituted.
[0033] The terms “ester’” and “C-carboxy’ refer to a “-C(=0)OR” group in which
R can be the same as defined with respect to O-carboxy. An ester and C-carboxy may be

substituted or unsubstituted.
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[0039] A “thiocarbonyl” group refers to a “-C(=S)R” group in which R can be the
same as defined with respect to O-carboxy. A thiocarbonyl may be substituted or
unsubstituted.

[0040] A “trihalomethanesulfonyl” group refers to an “X3CSO»-" group wherein
each X 1s a halogen.

[0041] A “trihalomethanesulfonamido”™ group refers to an “X3CS(O)2N(Ra)-"
group wherein each X 1s a halogen, and Ra 1s hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl) or
heterocyclyl(alkyl).

[0042] The term “amino” as used herein refers to a —-NH> group.

10043 ] As used herein, the term “hydroxy” refers to a —OH group.

10044 ] A “cyano” group refers to a “-CN” group.

[0045] The term “azido™ as used herein refers to a —N3 group.

[0046] An “1socyanato’ group refers to a “-NCQO” group.

[0047] A “thiocyanato” group refers to a “-CNS” group.

100435 ] An “isothiocyanato™ group refers to an “—NCS” group.

[0049] A “mercapto” group refers to an “-SH” group.

[0050] A “carbonyl” group refers to a —C(=0)- group.

[0031] An “S-sulfonamido” group refers to a “-SO2N(RaARg)” group in which Ra
and Rg can be independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl, heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl) or heterocyclyl(alkyl). An
S-sulfonamido may be substituted or unsubstituted.

[0052] An “N-sulfonamido” group refers to a “RSO>N(Ra)-"" group 1n which R
and Ra can be independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl, heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl) or heterocyclyl(alkyl). An
N-sulfonamido may be substituted or unsubstituted.

[0053] An “O-carbamyl” group refers to a “-OC(=0O)N(RaRg)” group in which
Ra and Rp can be independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl, heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl) or heterocyclyl(alkyl). An

O-carbamyl may be substituted or unsubstituted.
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[0054] An “N-carbamyl” group refers to an “ROC(=0)N(Ra)-" group 1n which R
and Ra can be independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
aryl, heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl) or heterocyclyl(alkyl). An
N-carbamyl may be substituted or unsubstituted.

[0055] An “O-thiocarbamyl” group refers to a “-OC(=S)-N(RaRgp)”’ group in
which Ra and Rp can be independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl) or
heterocyclyl(alkyl). An O-thiocarbamyl may be substituted or unsubstituted.

[0056] An “N-thiocarbamyl” group refers to an “ROC(=S)N(Ra)-’ group in
which R and Ra can be independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl,
cycloalkenyl, aryl, heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl) or
heterocyclyl(alkyl). An N-thiocarbamyl may be substituted or unsubstituted.

[0057] A “C-amudo™ group refers to a “-C(=0O)N(RaRg)” group in which Ra and
Rg can be independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl,
heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl) or heterocyclyl(alkyl). A C-amdo
may be substituted or unsubstituted.

[00358] An “N-amido” group refers to a “RC(=0)N(Ra)-" group 1n which R and
Ra can be independently hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl,
heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl) or heterocyclyl(alkyl). An N-amido
may be substituted or unsubstituted.

[0059] A “mono-substituted amine” refers to a “-NHRA” 1n which Ra can be
independently alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl, heteroaryl, heterocyclyl,
aryl(alkyl), heteroaryl(alkyl) or heterocyclyl(alkyl). A mono-substituted amine may be
substituted or unsubstituted. In some 1nstances, a mono-substituted amine can be -NHRa,

wherein Ra can be an unsubstituted Ci.6 alkyl or an unsubstituted or a substituted benzyl.

[0060] A “di-substituted amine” refers to a “-NRaARgp” in which Ra and Rp can be
independently can be independently alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, aryl,
heteroaryl, heterocyclyl, aryl(alkyl), heteroaryl(alkyl) or heterocyclyl(alkyl). A
mono-substituted amine may be substituted or unsubstituted. In some instances, a
mono-substituted amine can be -NRaRgp, wherein Ra and Rp can be independently an

unsubstituted Ci.¢ alkyl or an unsubstituted or a substituted benzyl.
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[0061 ] 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, bromine and 10dine.

[0062] Where the numbers of substituents 1s not specified (e.g. haloalkyl), there
may be one or more substituents present. For example “haloalkyl” may include one or more
of the same or different halogens. As another example, “C;-Cs alkoxyphenyl” may include
one or more of the same or different alkoxy groups containing one, two or three atoms.

[0063] As used herein, the abbreviations for any protective groups, amino acids
and other compounds, are, unless indicated otherwise, in accord with their common usage,
recognized abbreviations, or the IUPAC-IUB Commission on Biochemical Nomenclature
(See, Biochem. 11:942-944 (1972)).

10064 ] The term “pharmaceutically acceptable salt” refers to a salt of a compound
that does not cause significant irritation to an organism to which 1t 1s administered and does
not abrogate the biological activity and properties ot the compound. In some embodiments,
the salt 1s an acid addition salt of the compound. Pharmaceutical salts can be obtained by
reacting a compound with 1norganic 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 sultonic acids, for example formic, acetic, succinic, lactic, malic, tartaric, citric,
ascorbic, nicotinic, methanesultonic, ethanesulfonic, p-toluenesulfonic, salicylic or
naphthalenesultfonic acid. Pharmaceutical salts can also be obtained by reacting a compound
with a base to form a salt such as an ammonium salt, an alkali metal salt, such as a sodium or
a potassium salt, an alkaline earth metal salt, such as a calcium or a magnesium salt, a salt of
organic bases such as dicyclohexylamine, N-methyl-D-glucamine,
tris(hydroxymethyl)methylamine, C;-C7; alkylamine, cyclohexylamine, triethanolamine,
ethylenediamine, and salts with amino acids such as arginine and lysine.

[0065] Terms and phrases used in this application, and variations thereof,
especially 1n the appended claims, unless otherwise expressly stated, should be construed as
open ended as opposed to limiting. As examples of the foregoing, the term ‘including’
should be read to mean “including, without limitation,” ‘including but not limited to,” or the

like; the term ‘comprising’ as used herein 1s synonymous with ‘including,” ‘containing,” or
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‘characterized by,” and 1s 1nclusive or open-ended and does not exclude additional, unrecited
elements or method steps; the term ‘having’ should be interpreted as ‘having at least;” the
term ‘includes’ should be interpreted as ‘includes but 1s not limited to;” the term ‘example’ 1s
used to provide exemplary instances of the item in discussion, not an exhaustive or limiting
list thereot. In addition, the term “comprising’ i1s to be interpreted synonymously with the
phrases "having at least” or "including at least”. When used 1n the context of a compound or
composition, the term "comprising” means that the compound or composition includes at
least the recited features or components, but may also include additional features or
components.

[0066] With respect to the use of substantially any plural 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 1s appropriate to the context and/or application. The various
singular/plural permutations may be expressly set torth herein for sake of clarity. The
indefinite article “a” or “‘an” does not exclude a plurality.

[0067] It 1s understood that, in any compound described herein having one or
more chiral centers, 1f 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
stereo1someric mixture. In addition it 1s understood that, in any compound described herein
having one or more double bond(s) generating geometrical 1somers that can be defined as E
or 7, each double bond may independently be E or Z a mixture thereof. Likewise, 1t 1s
understood that, in any compound described, all tautomeric forms are also intended to be
included.

[0063] It 1s to be understood that where compounds disclosed herein have unfilled
valencies, then the valencies are to be filled with hydrogens or 1sotopes thereof, e.g.,
hydrogen-1 (protium) and hydrogen-2 (deuterium).

[0069] It 1s understood that the compounds described herein can be labeled
1sotopically. Substitution with 1sotopes such as deuterium may atford certain therapeutic

advantages resulting from greater metabolic stability, such as, for example, increased in vivo

halt-life or reduced dosage requirements. Each chemical element as represented in a
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compound structure may include any 1sotope of said element. For example, in a compound
structure a hydrogen atom may be explicitly disclosed or understood to be present in the
compound. At any position of the compound that a hydrogen atom may be present, the
hydrogen atom can be any 1sotope of hydrogen, including but not limited to hydrogen-1
(protium) and hydrogen-2 (deuterium). Thus, reference herein to a compound encompasses
all potential 1sotopic forms unless the context clearly dictates otherwise.

[0070] Where a range of values 1s provided, it 1s understood that the upper and
lower limit, and each intervening value between the upper and lower limit of the range 1s

encompassed within the embodiments.

Compounds

[0071] Some embodiments disclosed herein relate to a compound of Formula (1),

or a pharmaceutically acceptable salt thereof:

\”/ RG R7 }\I-—-—_..

X (I)

wherein: X can be CH, CD, CF, C(CH3) or N (nitrogen); R! can be a 3,4-substituted phenyl
substituted with two moieties independently selected from —Cl1 (chloro), —Br (bromo), —
CHF,, —CF3, —CH3 and —CN (cyano); R* and R’ can be independently selected from
hydrogen, an unsubstituted Ci.4 alkyl, an unsubstituted Ci.4 haloalkyl, an optionally
substituted Cs4 cycloalkyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted heterocyclyl, an optionally substituted aryl(Ci.4 alkyl),
an optionally substituted heteroaryl(C;.4 alkyl) and an optionally substituted heterocyclyl(Ci-4
alkyl); R* and R” can be independently selected from hydrogen, an unsubstituted C;4 alkyl,
an unsubstituted C;4 haloalkyl, an optionally substituted aryl, an optionally substituted
heteroaryl, an optionally substituted heterocyclyl, an optionally substituted aryl(Ci.4 alkyl),

an optionally substituted heteroaryl(Ci-4 alkyl) and an optionally substituted heterocyclyl(Ci-4
alkyl); R® and R’ can be independently selected from hydrogen, an unsubstituted Ci4 alkyl
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and an unsubstituted C1.4 haloalkyl; R® can be —CHR®*R®®; R®® can be hydrogen or —CHa; RSP
can be selected from an unsubstituted Ci4 alkyl, an unsubstituted C,.4 alkenyl, an
unsubstituted Cr4 alkynyl, an optionally substituted monocyclic Cs¢ cycloalkyl, an
optionally substituted phenyl, an optionally substituted monocyclic heteroaryl and an
optionally substituted monocyclic heterocyclyl; and R’ can be a substituted aryl, an
optionally substituted heteroaryl or an optionally substituted heterocyclyl.

[0072] As described herein, R! can be a 3,4-substituted phenyl substituted with
two moieties independently selected from —Cl (chloro), —Br (bromo), -CHF>, —CF3, —CH3
and —CN (cyano). The two moieties attached to R! can be different from each other. In some
embodiments, R' can be a 3.4-substituted phenyl, wherein the 4-substitution 1s —Br.

Examples of substitution patterns on the 3,4-substituted phenyl can be where the 3-

substitution can be —Cl, —Br, -CHF», —CF3, —-CHs and —CN; and the 4-substitution can be —

OO

Br. Examples of R' moieties include the following: , bBr ,

SRR

[0073] As provided herein, both hydrogen and non-hydrogen moieties can be
present on the piperidine ring of a compound of Formula (I), or a pharmaceutically
acceptable salt thereof. In some embodiments, R* can be hydrogen. In other embodiments,
R” can be an unsubstituted Ci_4 alkyl. In still other embodiments, R* can be an unsubstituted
C1.4 haloalkyl. For example, R* can be methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-buty],
sec-butyl, tert-butyl, —-CHF>, —-CH»F, —CF3,—-CH>Cl, —-CHCl» and —CCls. In yet still other
embodiments, R” can be an optionally substituted Cs.4 cycloalkyl, an optionally substituted
aryl, an optionally substituted heteroaryl or an optionally substituted heterocyclyl. In some
embodiments, R can be an optionally substituted aryl(Ci.4 alkyl), an optionally substituted
heteroaryl(C14 alkyl) or an optionally substituted heterocyclyl(Ci.4 alkyl). Exemplary R?
groups 1Include, but are not limited to, an optionally substituted phenyl, an optionally
substituted benzyl, an optionally substituted monocyclic heteroaryl (an optionally substituted
J- or 6-membered monocyclic heteroaryl) or an optionally substituted monocyclic

heterocyclyl (an optionally substituted 5- or 6-membered monocyclic heterocyclyl).
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[0074] As with R?, R? can be hydrogen or non-hydrogen moieties as described
herein. In some embodiments, R’ can be hydrogen. In other embodiments, R’ can be an
unsubstituted C;.4 alkyl, such as those described herein. In still other embodiments, R’ can
be an unsubstituted Ci14 haloalkyl, for example, -CHF»>, —-CH»>F, —CF3,—-CH2Cl, -CHCI» and —
CCls. In yet still other embodiments, R’ can be an optionally substituted Cs.4 cycloalkyl, an
optionally substituted aryl, an optionally substituted heteroaryl or an optionally substituted
heterocyclyl. In some embodiments, R® can be an optionally substituted aryl(Ci4 alkyl), an
optionally substituted heteroaryl(Ci.4 alkyl) or an optionally substituted heterocyclyl(Ci.4
alkyl). In other embodiments, R® can be an optionally substituted phenyl, an optionally
substituted monocyclic heteroaryl or an optionally substituted monocyclic heterocyclyl.

[0075] Each of R* and R” can be independently hydrogen or selected from the
non-hydrogen moieties described herein. In some embodiments, R* can be hydrogen. In
other embodiments, R* can be an unsubstituted Ci.4 alkyl, such as methyl, ethyl, n-propyl,
iso-propyl, n-butyl, iso-butyl, sec-butyl and tert-butyl. In still other embodiments, R* can be
an unsubstituted Cj.4 haloalkyl. Exemplary unsubstituted C;.4 haloalkyls are described
herein, and include —CHF,, —CH>F, —CF3,—-CH>Cl, -CHCl>» and —CCls. In yet still other
embodiments, R* can be an optionally substituted aryl, an optionally substituted heteroaryl or
an optionally substituted heterocyclyl. In some embodiments, R* can be an optionally
substituted aryl(Ci.4 alkyl), an optionally substituted heteroaryl(Ci-4 alkyl) or an optionally
substituted heterocyclyl(C1.4 alkyl). For example, R* can be an optionally substituted phenyl,
an optionally substituted benzyl, an optionally substituted monocyclic heteroaryl (an
optionally substituted 5- or 6-membered monocyclic heteroaryl) or an optionally substituted
monocyclic heterocyclyl (an optionally substituted 5- or 6-membered monocyclic
heterocyclyl).

[0076] In some embodiments, R> can be hydrogen. In other embodiments, R° can
be an unsubstituted Ci4 alkyl. In still other embodiments, R can be an unsubstituted Ci.4
haloalkyl. Exemplary unsubstituted C;4 alkyls and unsubstituted Ci.4 haloalkyls are
described herein and include those described with respect to R*. In yet still other
embodiments, R> can be an optionally substituted aryl (such as an optionally phenyl), an
optionally substituted heteroaryl (such as an optionally substituted monocyclic heteroaryl) or

an optionally substituted heterocyclyl (for example, an optionally substituted monocyclic
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heterocyclyl). In some embodiments, R> can be an optionally substituted aryl(C;4 alkyl), an
optionally substituted heteroaryl(C;.4 alkyl) or an optionally substituted heterocyclyl(Ci-4
alkyl). For example, R° can be an unsubstituted or a substituted benzyl, an unsubstituted or a
substituted 5-membered monocyclic heteroaryl, an unsubstituted or a substituted 6-memberd
monocyclic heteroaryl, an unsubstituted or a substituted 3>-membered monocyclic

heterocyclyl or an unsubstituted or a substituted 6-membered monocyclic heterocyclyl.

[0077] The heteroaryl and heterocyclyl for R*, R°, R* and R° and included in the
heteroaryl(C1.4 alkyl) and heterocyclyl(C14 alkyl) for R, R?, R* and R” can include 3, 4, 5 or
6 ring(s) atoms and include 1, 2 or 3 heteroatoms such as N (nitrogen), O (oxygen) and S
(sulfur). For example, the heteroaryl for R*, R, R* and R” and included in the heteroaryl(C;.4
alkyl) for R, R?, R* and R° can be an optionally substituted 5- or 6-membered monocyclic
heteroaryl that includes 1 heteroatom selected from N, O and S; and the heterocyclyl for R?,
R’, R* and R® and included in the heterocyclyl(Ci.4 alkyl) for R%, R, R* and R® can be an
optionally substituted 5- or 6-membered monocyclic heterocyclyl that includes 1 heteroatom
selected from N, O and S.

[0078] In some embodiments, R® can be hydrogen. In other embodiments, R® can
be an unsubstituted Ci4 alkyl. In still other embodiments, R® can be an unsubstituted Ci.4
haloalkyl. Suitable unsubstituted Ci.4 alkyls and unsubstituted Ci4 haloalkyls include
methyl, ethyl, n-propyl, 1so-propyl, n-butyl, 1so-butyl, sec-butyl, tert-butyl, -CHF»>, —CH:>F,
—CF3,—CH>(Cl, —-CHCl» and —CC(Cls.

[0079] In some embodiments, R’ can be hydrogen. In other embodiments, R’ can
be an unsubstituted Ci.4 alkyl, such as methyl, ethyl, n-propyl, i1so-propyl, n-butyl, 1so-butyl,
sec-butyl or tert-butyl. In still other embodiments, R’ can be an unsubstituted C;-4 haloalkyl,
for example, -CHF>, -CH»F, —CF3,—-CH>(Cl, -CHCl> and —CC(Cls.

[0080] In some embodiments, R*, R®, R*, R>, R® and R’ can be each hydrogen. In
other embodiments, at least one of R>, R?>, R* R>, R® and R’ can be a non-hydrogen group,
such as those described herein in the previous paragraphs. In some embodiments, R* can be
a non-hydrogen moiety; and R>, R* R>, R® and R’ can be each hydrogen. For example, R
can be an unsubstituted Ci.4 alkyl (such as methyl); and R°, R* R>, R® and R’ can be each
hydrogen. As another example, R* can be an unsubstituted C34 cycloalkyl (such as

cyclopropyl or cyclobutyl); and R°, R*, R>, R® and R’ can be each hydrogen.
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[0031] The 5-membered ring of Formula (I) shown herein can include 2 or 3
nitrogens. In some embodiments, when X 1s N (nitrogen), the 5-membered ring ot Formula
(I) can be a 1,2,3-triazole and have the structure of Formula (Ia). In other embodiments,
when X 1s CH, the 5-membered ring of Formula (1) can be a pyrazole and have the structure
of Formula (Ib). In still other embodiments, when X 1s CD, the 5-membered ring ot Formula
(I) can be a deuterium-substituted pyrazole and have the structure of Formula (Ic). In yet still
other embodiments, when X 1s CF, the 5-membered ring of Formula (I) can be a fluoro-
substituted pyrazole and have the structure of Formula (Id). In some embodiments, when X

1s C(CH3), the 5-membered ring of Formula (I) can be a methyl-substituted pyrazole and

have the structure of Formula (le).

(le)
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[0082] The R’ substituent of Formula (I) can be a variety of cyclic moieties such
as those described herein. In some embodiments, R’ can be a substituted aryl. As an
example, R’ can be a substituted phenyl. The phenyl for R’ can be substituted with one or
more substituents, such as those described herein (including those listed in the definition of
“optionally substituted” and/or those provided in this paragraph). In some embodiments, R’
can be a substituted phenyl, wherein the phenyl can be substituted with one or more
substituents independently selected from —C(=O)NHCH3, halogen, an unsubstituted 5- or 6-
membered monocyclic heteroaryl, a 5- or 6-membered monocyclic heteroaryl substituted
with a moiety selected from an unsubstituted C;-4 alkyl and a C;.4 haloalkyl, an unsubstituted
J- or 6-membered monocyclic heterocyclyl, a 5- or 6-membered monocyclic heterocyclyl

substituted with a moiety selected from the group consisting of an unsubstituted Ci-4 alkyl

and a Ci4 haloalkyl, —C(=O)-NR"”-CH»-R", (wherein R' can be hydrogen or an

unsubstituted Ci.4 alkyl; R can be selected from hydroxy, o-amino acid and —O-—
P(=0)(OR'),; and each R' can be independently hydrogen or an unsubstituted Cj4 alkyl;
and wherein the ot-amino acid can be connected via i1ts hydroxy that 1s part ot its main-chain

carboxylic acid).

[0083] The substituent(s) described herein can be on various positions of the
phenyl ring. For example, a substituent can be present at the ortho-, meta- or para-position.
In some embodiments, R’ can be substituted at the ortho-position. In some embodiments, R”
can be substituted at the meta-position. In some embodiments, R” can be substituted at the
para-position. The number of substituents on the phenyl of R’ can also vary. There can be 1,
2, 3 or more than 3 substituents present on the phenyl of R”’. In some embodiments, one
substituent can be present on the phenyl of R”. In other embodiments, two substituents can
be present on the phenyl of R”. In still other embodiments, three substituents or more than
three substituents can be present on the phenyl of R”. In some embodiments, one substituent
can be present on the phenyl of R’ at the para-position. In other embodiments, one
substituent can be present on the phenyl of R” at the para-position and a second substituent
can be present on the phenyl of R” at the meta-position. In still other embodiments, one
substituent can be present on the phenyl of R” at the para-position and a second substituent

can be present on the phenyl of R’ at the ortho-position.
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10034 ] The possible substituents that can be present on the substituted phenyl for
R’ include those listed in the definition of “optionally substituted” and/or those provided in
this paragraph, such as —C(=0O)NHCH3, —C(=0O)N(an unsubstituted C;.4 alkyl)-CH>—(xt-
amino acid), wherein the o-amino acid 1s linked to the —CH»>— via its main-chain oxygen that
1s part of i1ts carboxylic acid group (such as —C(=0)N(an unsubstituted Ci.4 alkyl)-CH>—O-
C(=0)-C(an unsubstituted C;4 alkyl)NH»>), halogen, an unsubstituted 5- or 6-membered
monocyclic heteroaryl, a 5- or 6-membered monocyclic heteroaryl substituted with a moiety
selected from an unsubstituted Ci.4 alkyl and a Ci4 haloalkyl, an unsubstituted 5- or 6-
membered monocyclic heterocyclyl, a 5- or 6-membered monocyclic heterocyclyl substitu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>