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CONDENSED AZACYCLES AS SIGMA LIGAND COMPOUNDS
AND USES THEREOF

RELATED APPLICATIONS
[001] This application claims the priority to, and the benefit of, U.S. Provisional Patent
Application No. 63/066,064, filed August 14, 2020. The contents of which are incorporated

herein by reference in their entirety

BACKGROUND
[002] Sigma receptors are implicated in a variety of diseases and disorders, including, for
example, pain disorders, neurological disorders (e.g., Parkinson’s disease and Alzheimer’s
disease), and cancer. More recently, Sigma receptor modulating compounds have been shown
to have antiviral activity.
[003] Coronaviruses are a group of related viruses that cause diseases in humans and
animals. In humans, coronaviruses cause respiratory tract infections that are typically mild,
though some forms can be lethal, such as SARS, MERS, and COVID-19. Coronavirus
disease 2019 (COVID-19) is an infectious disease caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2). As of August, 2020, there have been over 20
million confirmed case of COVID-19 worldwide, which have been responsible for more than
700,000 deaths. (Johns Hopkins Coronavirus Resource Center). The economic impact of
COVID-19 has also been staggering. For instance, as of the week ending July 25, 2020, the
advanced unadjusted insured unemployment rate in the U.S. was 10.7%, whereas a year
earlier the rate was only 1.2%. (U.S. Dept. of Labor Press Release, August 6, 2020.) While
vaccines have proven to be effective in reducing the occurrence of COVID-19 and the
severity of COVID-19 symptoms in breakthrough cases, there are emerging variants that are
more transmissible that may be more problematic even in subjects with a vaccine. For this
reason, among others (e.g., mistrust in vaccines, subjects who are ineligible for
administration of the vaccine, and limited supplies to meet global demand), further treatments
in addition to access to vaccines are desperately needed.
[004] Thus, improved Sigma receptor modulating compounds may be able to address a
unmet need in the treatment of viruses, as well as pain disorders, neurological disorders (e.g.,

Parkinson’s disease and Alzheimer’s disease), and cancer.
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SUMMARY

[005] In some aspects, the present disclosure provides, inter alia, a compound of Formula

(D:

(Re), ~ Frfs .

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein

X1 is absent, -(CR3R4)q-, -O-, -S(O)2-, -C(O)-, -C(S)-, -S(O)-, -NR3C(O)-, -C(O)NR3-,
-C(0)0-, or -OC(0)-;

X2 is absent, -(CR3R4)q-, -O-, -S(O)2-, -C(O)-, -C(S)-, -S(O)-, -NR3C(O)-, -C(O)NR3-,
-C(0)0-, or -OC(0)-;

R1 is H, OH, halogen, NHz, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, 5- to 12-
membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each Rz independently is H, OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-Csalkyl, -
C(0)OCi1-Cealkyl, -C(O)NH2, -C(O)NHCi-Csalkyl, -C(O)N(Ci-Csalkyl)z, Cs-Cio aryl, 5- to
12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each R3 independently is H, halogen, or C1-Cs alkyl;

each R4 independently is H, halogen, or C1-Cs alkyl;

each Rs independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected

from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the
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foregoing is optionally substituted with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -
C(O)NH, —-C(O)NHC:1-Csalkyl, or —C(O)N(C1-Cesalkyl)z;

each Re independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the
foregoing is optionally substituted with one or more -C(O)C1-Cs alkyl, -C(O)OC1-Cs alkyl, -
C(O)NHa, —C(O)NHC:-Cs alkyl, or —C(O)N(C1-Csalkyl)2;

R7 is C1-Cs alkyl optionally substituted with one or more OH, halogen, or C1-Cs
alkoxyl,

Rs is C1-Cs alkyl optionally substituted with one or more OH, halogen, or C1-Cs
alkoxyl; or

R7 and Rs, together with the carbon atom they are attached, form a C3-Cs cycloalkyl
optionally substituted with one or more OH, halogen, or C1-Cs alkoxyl;

misO, 1,2

2 2 2

nis0, 1,2

2 2 2

1,2,3

2 2 2 2

or 3;
or 3;
pisO or 4; and
each q independently is 1, 2, 3, or 4.

2 2 2

[006] In one aspect, the present disclosure provides, inter alia, a compound of Formula

(Ta):

(Ia),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein

X1 is a absent, (CR3R4)q, -C(O)-, -C(S)-, -S(O)-, -NR3C(O)-, or -C(0)O-;

R1 is H, OH, halogen, NHz, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl, wherein the alkyl, alkenyl,
alkynyl, haloalkyl, alkoxyl, haloalkoxyl, or cycloalkyl is optionally substituted with one or
more Rs;

each Rz is independently H, OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-Csalkyl, -
C(0)OCi1-Cesalkyl, -C(O)NH2, -C(O)NHCi-Csalkyl, —C(O)N(Ci-Csalkyl)2, C6-Cio aryl, 5- to

12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or 5- to 14-
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membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each Rs is independently H or halogen;

each R is independently H or halogen,;

each Rs independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, or Cs-Cio aryl, wherein the
alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the foregoing is optionally substituted
with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -C(O)NH2, -C(O)NHC1-Csalkyl, or —
C(O)N(C1-Cealkyl)a;

each Re independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the
foregoing is optionally substituted with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -
C(O)NH, —-C(O)NHC:1-Csalkyl, or —C(O)N(C1-Cesalkyl)z;

misO, 1,2

2 2 2

nis0, 1,2

2 2 2

1,2,3

2 2 2 2

qis 1,2,3,or4.

2 2 2

or 3;
or 3;
pisO or 4; and
[007] In one aspect, the present disclosure provides a pharmaceutical composition
comprising a compound of the present disclosure, or a pharmaceutically acceptable salt
thereof, and a pharmaceutically acceptable diluent or carrier.

[008] In some embodiments, the present disclosure provides a method of modulating a
Sigma receptor (e.g., Sigma-1 or Sigma-2) with a compound of Formula (I), MIN-101, MIN-
101-B, MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof.

[009] In some embodiments, the present disclosure provides a method of treating a disease,
disorder or symptom of a disease or disorder, comprising administering to an individual in
need thereof a therapeutically effective amount of a compound of Formula (I), MIN-101,
MIN-101-B, MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof,

wherein Sigma receptor activity is involved or implicated in the disease or disorder.
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[010] In one aspect, the present disclosure provides a method of treating or preventing an
infectious disease or disorder, wherein the infectious disease or disorder is caused by a
bacterium, a fungus, or a virus.

[011] In one aspect, the present disclosure provides a method of treating or preventing a
viral infection in a subject, or an illness resulting from the viral infection, comprising
administering to an individual in need thereof a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt, prodrug, or solvate thereof.
[012] In one embodiment, the viral infection is caused by a coronavirus, herpes simplex
virus, human immunodeficiency virus, influenza, or human papillomavirus.

[013] In one embodiment, the coronavirus is SARS-CoV-2 (severe acute respiratory
syndrome coronavirus 2).

[014] In one embodiment, the illness resulting from the viral infection is COVID-19.

[015] In one embodiment, the illness resulting from the viral infection is severe acute
respiratory syndrome.

[016] In some embodiments, the present disclosure provides a method of treating a disease,
or symptom of a disease, comprising administering to an individual in need thereof a
therapeutically effective amount of a compound of Formula (I), MIN-101, MIN-101-B, MIN-
S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein the disease,
or symptom of a disease, is anxiety, depression, emotional abnormality, schizophrenia,
narcotic intoxication, narcotic addiction, sharp pain, dyskinesia, cerebrovascular disease,
epilepsy, dementia, Parkinson's syndrome, attention deficit disorder, irritable bowel
syndrome, irritable colon, spastic colon, colitis mucosus, enterocolitis, diverticulitis,
dysentery, hypertension, arrhythmia, angina pectoris, amyotrophic lateral sclerosis (ALS),
Huntington disease, stroke, retinal degeneration, or cognitive impairment in neuropsychiatric
diseases.

[017] In some embodiments, the present disclosure provides a method of preventing a
disease, or symptom of a disease, comprising administering to an individual in need thereof a
therapeutically effective amount of a compound of Formula (I), MIN-101, MIN-101-B, MIN-
S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein the disease,
or symptom of a disease, is anxiety, depression, emotional abnormality, schizophrenia,
narcotic intoxication, narcotic addiction, sharp pain, dyskinesia, cerebrovascular disease,
epilepsy, dementia, Parkinson's syndrome, attention deficit disorder, irritable bowel
syndrome, irritable colon, spastic colon, colitis mucosus, enterocolitis, diverticulitis,

dysentery, hypertension, arrhythmia, angina pectoris, amyotrophic lateral sclerosis (ALS),
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Huntington disease, stroke, retinal degeneration, or cognitive impairment in neuropsychiatric
diseases.

[018] In one aspect, the present disclosure provides a method of treating Alzheimer’s
disease comprising administering to an individual in need thereof a therapeutically effective
amount of a compound of Formula (I), or a pharmaceutically acceptable salt, prodrug, or
solvate thereof.

[019] In one aspect, the present disclosure provides a method of treating a disease, or
symptom of a disease, comprising administering to an individual in need thereof a
therapeutically effective amount of a compound of Formula (I), or a pharmaceutically
acceptable salt, prodrug, or solvate thereof, wherein the disease, or symptom of a disease, is
anxiety, depression, emotional abnormality, schizophrenia, narcotic intoxication, narcotic
addiction, alcoholic addition, sharp pain, dyskinesia, cerebrovascular disease, epilepsy,
dementia, Parkinson's syndrome, attention deficit disorder, irritable bowel syndrome, irritable
colon, spastic colon, colitis mucosus, enterocolitis, diverticulitis, dysentery, hypertension,
arrhythmia, angina pectoris, amyotrophic lateral sclerosis (ALS), Huntington disease, stroke,
retinal degeneration, or cognitive impairment in neuropsychiatric diseases.

[020] In one aspect, the present disclosure provides a method of treating or preventing pain
in a subject in need of treatment comprising administering to the subject a therapeutically
effective amount of a compound of Formula (I), or a pharmaceutically acceptable salt,
prodrug, or solvate thereof.

[021] In one embodiment, the pain is acute pain, chronic pain, toxic pain, neuropathic pain,
nociceptive pain, inflammatory pain, post-operative pain, visceral pain, chemotherapy-
induced pain, peripheral neuropathy, fibromyalgia, or a combination thereof.

[022] In one aspect, the present disclosure provides a method of promoting an
antihyperalgesic effect in a subject suffering from hyperalgesia comprising administering to
the subject a therapeutically effective amount of a compound of Formula (I), or a
pharmaceutically acceptable salt, prodrug, or solvate thereof.

[023] In one aspect, the present disclosure provides a method of reducing sensitivity to pain
in a subject comprising administering to the subject a therapeutically effective amount of a
compound of Formula (I), or a pharmaceutically acceptable salt, prodrug, or solvate thereof.
[024] In one aspect, the present disclosure provides a method of treating cancer in a subject
in need thereof comprising administering to the subject a therapeutically effective amount of
a compound of any one of Formula (I), or a pharmaceutically acceptable salt, prodrug, or

solvate thereof.



WO 2022/036080 PCT/US2021/045720

[025] In one embodiment, the cancer is breast cancer, prostate cancer, colon cancer, rectal
cancer, pancreatic cancer, liver cancer, bladder cancer, thyroid cancer, kidney cancer, skin

cancer, non-Hodgkin lymphoma, or uterine cancer.

BRIEF DESCRIPTION OF THE FIGURES
[026] FIG. 1 depicts the cell number after exposing the cells to the toxicity protocol of
Example 28, which shows that compound 2 and compound 10 are not cytotoxic to the cells.
[027] FIG. 2 depicts the replication kinetics of SARS-CoV-2 over time under untreated
conditions at an MOI (multiplicity of infection) of 10"t and 107,
[028] FIG. 3 depicts a schematic of the viral infectivity assay detailed in Example 29.
[029] FIGS. 4A-F depict viral production in SARS-CoV-2 infected cells with a MOI of 10
Lafter being treated with a compound. (See Example 29.) FIG. 4A depicts the viral
production in SARS-CoV-2 infected cells with a MOI of 107! after being treated with PB28.
FIG. 4B depicts the viral production in SARS-CoV-2 infected cells with a MOI of 107! after
being treated with MIN-S006. FIG. 4C depicts the viral production in SARS-CoV-2 infected
cells with a MOI of 107! after being treated with compound 2. FIG. 4D depicts the viral
production in SARS-CoV-2 infected cells with a MOI of 10! after being treated with
compound 10. FIG. 4E depicts the viral production in SARS-CoV-2 infected cells with a
MOI of 10! after being treated with MIN-101. FIG. 4F depicts the viral production in SARS-
CoV-2 infected cells with a MOI of 107! after being treated with a DMSO control.
[030] FIGS. SA-F depict viral production in SARS-CoV-2 infected cells with a MOI
(multiplicity of infection) of 1073 after being treated with a compound. (See Example 29.)
FIG. 5A depicts the viral production in SARS-CoV-2 infected cells with a MOI of 107 after
being treated with PB28. FIG. 5B depicts the viral production in SARS-CoV-2 infected cells
with a MOI of 107 after being treated with MIN-S006. FIG. 5C depicts the viral production
in SARS-CoV-2 infected cells with a MOI of 107 after being treated with compound 2. FIG.
5D depicts the viral production in SARS-CoV-2 infected cells with a MOI of 107 after being
treated with compound 10. FIG. 5E depicts the viral production in SARS-CoV-2 infected
cells with a MOI of 107 after being treated with MIN-101. FIG. 5F depicts the viral
production in SARS-CoV-2 infected cells with a MOI of 107 after being treated with a
DMSO control.
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DETAILED DESCRIPTION
Definitions
[031] Unless otherwise stated, the following terms used in the specification and claims
have the following meanings set out below.
[032] Asused herein, “alkyl”, “Ci, Cz, Cs3, C4, Cs or Ce alkyl” or “Ci1-C ¢ alkyl” is intended
to include Ci1, C2, C3, Ca, Cs or Co straight chain (linear) saturated aliphatic hydrocarbon
groups and Cz, C3, Ca, Cs or Ce branched saturated aliphatic hydrocarbon groups. For
example, C,-C, alkyl is intends to include C,, C,, C;, C,, Cs and C, alkyl groups. Examples
of alkyl include, moieties having from one to six carbon atoms, such as, but not limited to,
methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl, i-pentyl, or n-hexyl. In
some embodiments, a straight chain or branched alkyl has six or fewer carbon atoms (e.g.,
C1-Ce for straight chain, C3-Ce for branched chain), and in another embodiment, a straight
chain or branched alkyl has four or fewer carbon atoms.
[033] Asused herein, “alkoxyl”, “Ci, Cz, Cs, C4, Cs or Ce alkoxyl” or “Ci-C 6 alkoxyl” is
intended to include —O-C1, —O-Cz, —O-C3, —O-C4, —O-Cs or —O-Cs straight chain (linear)
saturated aliphatic hydrocarbon groups and —-O-Ca, —O-Cs, -0-Cs, —O-Cs or —O-Cs branched
saturated aliphatic hydrocarbon groups. For example, C,-C; alkoxyl is intends to include —O-
c,, -0-C,, -0-C;, -0-C,, —-0-C5 and —O-C; alkyl groups. Examples of alkoxyl include,
moieties having from one to six carbon atoms, such as, but not limited to, methoxyl, ethoxyl,
n-propoxyl, i-propoxyl, n-butoxyl, s-butoxyl, t-butoxyl, n-pentoxyl, i-pentoxyl, or n-hexoxyl.
In some embodiments, a straight chain or branched alkoxyl has six or fewer carbon atoms
(e.g., C1-Cs for straight chain, C3-Cs for branched chain), and in another embodiment, a
straight chain or branched alkoxyl has four or fewer carbon atoms.
[034] Asused herein, the term “alkenyl” includes unsaturated aliphatic groups analogous in
length and possible substitution to the alkyls described above, but that contain at least one
double bond. For example, the term “alkenyl” includes straight chain alkenyl groups (e.g.,
ethenyl, propenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, nonenyl, decenyl), and
branched alkenyl groups. In certain embodiments, a straight chain or branched alkenyl group
has six or fewer carbon atoms in its backbone (e.g., C2-Cs for straight chain, C3-Cs for
branched chain). The term “C2-Cs” includes alkenyl groups containing two to six carbon
atoms. The term “C3-Cs” includes alkenyl groups containing three to six carbon atoms.
[035] Asused herein, the term “alkynyl” includes unsaturated aliphatic groups analogous

in length and possible substitution to the alkyls described above, but which contain at least
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one triple bond. For example, “alkynyl” includes straight chain alkynyl groups (e.g., ethynyl,
propynyl, butynyl, pentynyl, hexynyl, heptynyl, octynyl, nonynyl, decynyl), and branched
alkynyl groups. In certain embodiments, a straight chain or branched alkynyl group has six or
fewer carbon atoms in its backbone (e.g., C2-Cs for straight chain, C3-Cs for branched chain).
The term “C2-Ce” includes alkynyl groups containing two to six carbon atoms. The term “Cs-
Ce” includes alkynyl groups containing three to six carbon atoms. As used herein, “Cz-Co
alkenylene linker” or “C2-Cs alkynylene linker” is intended to include Caz, Cs, C4, Cs or Ce
chain (linear or branched) divalent unsaturated aliphatic hydrocarbon groups. For example,

C,-C; alkenylene linker is intended to include Ca, Cs, C4, Cs and Cs alkenylene linker groups.

[036] The term “alkylene” or “alkylenyl” refers to a divalent alkyl radical. Any of the
above mentioned monovalent alkyl groups may be an alkylene by abstraction of a second
hydrogen atom from the alkyl. As herein defined, alkylene may also be a C1-Cs alkylene. An
alkylene may further be a C1-C4 alkylene. Typical alkylene groups include, but are not
limited to, -CHz-, -CH(CH3)-, -C(CH3)2-, -CH2CH2-, -CH2CH(CH3s)-, -CH2C(CHs)a-, -
CH:CH:CHz-, -CH2CH2CH2CHz-, and the like.

[037] Optionally substituted moieties (such as optionally substituted alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, etc.) include both the unsubstituted
moieties and the moieties having one or more of the designated substituents. For example,
substituted aryl moieties include those which are halogen and/or C1-Cs alkyl substituted,;
substituted heteroaryl moieties include 2,6-dimethylpyridinyl; and substituted
heterocycloalkyl includes those substituted with one or more alkyl groups, such as 2,2,6,6-
tetramethyl-piperidinyl, and 2,2,6,6-tetramethyl-1,2,3 6-tetrahydropyridinyl.

[038] As used herein, the term “cycloalkyl” refers to a saturated or partially unsaturated
hydrocarbon monocyclic or polycyclic (e.g., fused, bridged, or spiro rings) system having 3
to 30 carbon atoms (e.g., C3-Ci2, C3-Cio, or C3-Cg). Examples of cycloalkyl include, but are
not limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl,
cyclopentenyl, cyclohexenyl, cycloheptenyl, 1,2,3,4-tetrahydronaphthalenyl, and adamantyl.
In the case of polycyclic cycloalkyl, only one of the rings in the cycloalkyl needs to be non-
aromatic.

[039] Asused herein, the term “heterocycloalkyl” refers to a saturated or partially
unsaturated 3-8 membered monocyclic, 7-12 membered bicyclic (fused, bridged, or spiro
rings), or 11-14 membered tricyclic ring system (fused, bridged, or spiro rings) having one or

more heteroatoms (such as O, N, S, P, or Se), e.g., 1 or 1-2 or 1-3 or 1-4 or 1-5 or 1-6
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heteroatoms, or e.g., 1, 2, 3, 4, 5, or 6 heteroatoms, independently selected from the group
consisting of nitrogen, oxygen and sulphur, unless specified otherwise. Examples of
heterocycloalkyl groups include, but are not limited to, piperidinyl, piperazinyl, pyrrolidinyl,
dioxanyl, tetrahydrofuranyl, isoindolinyl, indolinyl, imidazolidinyl, pyrazolidinyl,
oxazolidinyl, isoxazolidinyl, triazolidinyl, oxiranyl, azetidinyl, oxetanyl, thietanyl, 1,2,3,6-
tetrahydropyridinyl, tetrahydropyranyl, dihydropyranyl, pyranyl, morpholinyl,
tetrahydrothiopyranyl, 1,4-diazepanyl, 1,4-oxazepanyl, 2-oxa-5-azabicyclo[2.2.1]heptanyl,
2,5-diazabicyclo[2.2.1]heptanyl, 2-oxa-6-azaspiro[3.3 Jheptanyl, 2,6-diazaspiro[3.3 Jheptanyl,
1,4-dioxa-8-azaspiro[4.5]decanyl, 1,4-dioxaspiro[4.5]decanyl, 1-oxaspiro[4.5]decanyl, 1-
azaspiro[4.5]decanyl, 3'H-spiro[cyclohexane-1,1'-isobenzofuran]-yl, 7'H-spiro[cyclohexane-
1,5'-furo[3,4-b]pyridin]-yl, 3'H-spiro[cyclohexane-1,1'-furo[3,4-c]pyridin]-yl, 3-
azabicyclo[3.1.0]hexanyl, 3-azabicyclo[3.1.0]hexan-3-yl, 1,4,5,6-tetrahydropyrrolo[3,4-
c]pyrazolyl, 3,4,5,6,7,8-hexahydropyrido[4,3-d]pyrimidinyl, 4,5,6,7-tetrahydro-1H-
pyrazolo[3,4-c]pyridinyl, 5,6,7,8-tetrahydropyrido[4,3-d]pyrimidinyl, 2-

azaspiro[3.3 Jheptanyl, 2-methyl-2-azaspiro[3.3 Jheptanyl, 2-azaspiro[3.5]nonanyl, 2-methyl-
2-azaspiro[3.5]nonanyl, 2-azaspiro[4.5]decanyl, 2-methyl-2-azaspiro[4.5]decanyl, 2-oxa-
azaspiro[3 .4]octanyl, 2-oxa-azaspiro[3.4]octan-6-yl, and the like. In the case of multicyclic
heterocycloalkyl, only one of the rings in the heterocycloalkyl needs to be non-aromatic (e.g.,
4,5,6,7-tetrahydrobenzo| clisoxazolyl).

[040] Asused herein, the term “aryl” includes groups with aromaticity, including
“conjugated,” or multicyclic systems with one or more aromatic rings and do not contain any
heteroatom in the ring structure. The term aryl includes both monovalent species and divalent
species. Examples of aryl groups include, but are not limited to, phenyl, biphenyl, naphthyl
and the like. Conveniently, an aryl is phenyl.

[041] Asused herein, the term “heteroaryl” is intended to include a stable 5-, 6-, or 7-
membered monocyclic or 7-, 8-, 9-, 10-, 11- or 12-membered bicyclic aromatic heterocyclic
ring which consists of carbon atoms and one or more heteroatoms, e.g., 1 or 1-2 or 1-3 or 1-4
or 1-5 or 1-6 heteroatoms, ore.g., 1, 2, 3, 4, 5, or 6 heteroatoms, independently selected from
the group consisting of nitrogen, oxygen and sulphur. The nitrogen atom may be substituted
or unsubstituted (i.e., N or NR wherein R is H or another substituent, as defined). The
nitrogen and sulphur heteroatoms may optionally be oxidized (i.e., N—>O and S(O)p, where p
=1 or 2). It is to be noted that total number of S and O atoms in the aromatic heterocycle is

not more than 1. Examples of heteroaryl groups include pyrrole, furan, thiophene, thiazole,
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isothiazole, imidazole, triazole, tetrazole, pyrazole, oxazole, isoxazole, pyridine, pyrazine,
pyridazine, pyrimidine, and the like. Heteroaryl groups can also be fused or bridged with
alicyclic or heterocyclic rings, which are not aromatic so as to form a multicyclic system
(e.g., 4,5,6,7-tetrahydrobenzo[clisoxazolyl).

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

[043] The cycloalkyl, heterocycloalkyl, aryl, or heteroaryl ring can be substituted at one or
more ring positions (e.g., the ring-forming carbon or heteroatom such as N) with such
substituents as described above, for example, alkyl, alkenyl, alkynyl, halogen, hydroxyl,
alkoxy, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,
carboxylate, alkylcarbonyl, alkylaminocarbonyl, aralkylaminocarbony],
alkenylaminocarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, phosphinato,
amino (including alkylamino, dialkylamino, arylamino, diarylamino and alkylarylamino),
acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido),
amidino, imino, sulphhydryl, alkylthio, arylthio, thiocarboxylate, sulphates, alkylsulphinyl,
sulphonato, sulphamoyl, sulphonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl,
alkylaryl, or an aromatic or heteroaromatic moiety. Aryl and heteroaryl groups can also be
fused or bridged with alicyclic or heterocyclic rings, which are not aromatic so as to form a
multicyclic system (e.g., tetralin, methylenedioxyphenyl such as benzo[d][1,3]dioxole-5-yl).
[044] As used herein, the term “substituted,” means that any one or more hydrogen atoms
on the designated atom is replaced with a selection from the indicated groups, provided that
the designated atom’s normal valency is not exceeded, and that the substitution results in a
stable compound. When a substituent is oxo or keto (i.e., =0), then 2 hydrogen atoms on the
atom are replaced. Keto substituents are not present on aromatic moieties. Ring double bonds,
as used herein, are double bonds that are formed between two adjacent ring atoms (e.g., C=C,
C=N or N=N). “Stable compound” and “stable structure” are meant to indicate a compound
that is sufficiently robust to survive isolation to a useful degree of purity from a reaction
mixture, and formulation into an efficacious therapeutic agent.

[045] When a bond to a substituent is shown to cross a bond connecting two atoms in a
ring, then such substituent may be bonded to any atom in the ring. When a substituent is

listed without indicating the atom via which such substituent is bonded to the rest of the
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compound of a given formula, then such substituent may be bonded via any atom in such
formula. Combinations of substituents and/or variables are permissible, but only if such
combinations result in stable compounds.

[046] When any variable (e.g., R) occurs more than one time in any constituent or formula
for a compound, its definition at each occurrence is independent of its definition at every
other occurrence. Thus, for example, if a group is shown to be substituted with 0-2 R
moieties, then the group may optionally be substituted with up to two R moieties and R at
each occurrence is selected independently from the definition of R. Also, combinations of
substituents and/or variables are permissible, but only if such combinations result in stable
compounds.

[047] Asused herein, the term “hydroxy” or “hydroxyl” includes groups with an -OH or
the corresponding anion, -O".

[048] Asused herein, the term “halo” or “halogen” refers to fluorine, chlorine, bromine and
iodine.

[049] Asused herein, “haloalkyl”, is intended to include “alkyl” moieties that are
substituted with one or more halogens. Non-limiting examples include -CHxF, —CHF2, —CF3,
—CH:CF3,

—CH;CHF,, —CH2Cl, —CCIF,, —CCl3, —-CCIHCF3, —CCl2CHF2, —CCIFCF3, and —CF2CCls.
[050] Asused herein, “haloalkoxyl”, is intended to include “alkoxyl” moieties that are
substituted with one or more halogens. Non-limiting examples include -OCH2F, -OCHF2,
—OCF3, -OCH:CF3, -OCH2CHF2, -OCHFCF3, and —OCF2CFs.

[051] Asused herein, the expressions “one or more of A, B, or C,” “one or more A, B, or
C,” “one or more of A, B, and C,” “one or more A, B, and C,” “selected from the group
consisting of A, B, and C”, “selected from A, B, and C”, and the like are used
interchangeably and all refer to a selection from a group consisting of A, B, and/or C, i.e.,
one or more As, one or more Bs, one or more Cs, or any combination thereof, unless
indicated otherwise.

[052] It is to be understood that compounds of the present disclosure can be prepared in a
variety of ways using commercially available starting materials, compounds known in the
literature, or from readily prepared intermediates, by employing standard synthetic methods
and procedures either known to those skilled in the art, or which will be apparent to the
skilled artisan in light of the teachings herein. Standard synthetic methods and procedures for
the preparation of organic molecules and functional group transformations and manipulations

can be obtained from the relevant scientific literature or from standard textbooks in the field.
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Although not limited to any one or several sources, classic texts such as Smith, M. B., March,
I, March’s Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 5™ edition,
John Wiley & Sons: New York, 2001; Greene, T.W., Wuts, P.G. M., Protective Groups in
Organic Synthesis, 3" edition, John Wiley & Sons: New York, 1999; R. Larock,
Comprehensive Organic Transformations, VCH Publishers (1989); L. Fieser and M. Fieser,
Fieser and Fieser’s Reagents for Organic Synthesis, John Wiley and Sons (1994); and L.
Paquette, ed., Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995),
incorporated by reference herein, are useful and recognized reference textbooks of organic
synthesis known to those in the art

[053] One of ordinary skill in the art will note that, during the reaction sequences and
synthetic schemes described herein, the order of certain steps may be changed, such as the
introduction and removal of protecting groups. One of ordinary skill in the art will recognize
that certain groups may require protection from the reaction conditions via the use of
protecting groups. Protecting groups may also be used to differentiate similar functional
groups in molecules. A list of protecting groups and how to introduce and remove these
groups can be found in Greene, T.W., Wuts, P.G. M., Protective Groups in Organic
Synthesis, 3" edition, John Wiley & Sons: New York, 1999.

[054] Unless explicitly indicated otherwise, the terms “approximately” and “about” are
synonymous. In some embodiments, “approximately” and “about” refer to the recited
amount, value, dose or duration = 20%, = 15%, = 10%, + 8%, + 6%, + 5%, + 4%, + 2%, +
1%, or + 0.5%. In another embodiment, “approximately” and “about” refer to the listed
amount or duration + 10%, + 8%, + 6%, + 5%, + 4%, or + 2%. In some embodiments,
“approximately” and “about” refer to the listed amount, value, dose, or duration + 5%. In
some embodiments, “approximately” and “about” refer to the listed amount, value, dose, or
duration + 2%. In some embodiments, “approximately” and “about” refer to the listed
amount, value, dose, or duration £+ 1%.

[055] The articles "a" and "an" are used in this disclosure to refer to one or more than one
(i.e, to at least one) of the grammatical object of the article. By way of example, "an
element" means one element or more than one element.

[056] The term "and/or" is used in this disclosure to mean either "and" or "or" unless
indicated otherwise.

[057] Asused herein, the term “unsubstituted” means that the specified group bears no

substituents.
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[058] The term "solvate" refers to a complex of variable stoichiometry formed by a solute
and solvent. Such solvents for the purpose of the invention may not interfere with the
biological activity of the solute. Examples of suitable solvents include, but are not limited to,
water, MeOH, EtOH, and AcOH. Solvates wherein water is the solvent molecule are
typically referred to as hydrates. Hydrates include compositions containing stoichiometric
amounts of water, as well as compositions containing variable amounts of water.

[059] The term "isomer" refers to compounds that have the same composition and
molecular weight but differ in physical and/or chemical properties. The structural difference
may be in constitution (geometric isomers) or in the ability to rotate the plane of polarized
light (stereoisomers). With regard to stereoisomers, the compounds of Formula (I) may have
one or more asymmetric carbon atom and may occur as racemates, racemic mixtures and as
individual enantiomers or diastereomers.

[060] The present invention also contemplates isotopically-labelled compounds of Formula
I (e.g., those labeled with ?H and *C). Deuterated (i.e., ?H or D) and carbon-14 (i.e., *C)
isotopes are particularly preferred for their ease of preparation and detectability. Further,
substitution with heavier isotopes such as deuterium may afford certain therapeutic
advantages resulting from greater metabolic stability (e.g., increased in vivo half-life or
reduced dosage requirements) and hence may be preferred in some circumstances.
Isotopically labelled compounds of Formula I can generally be prepared by following
procedures analogous to those disclosed in the Schemes and/or in the Examples herein below,
by substituting an appropriate isotopically labelled reagent for a non-isotopically labelled
reagent.

[061] As used herein, the term “pharmaceutically acceptable” refers to those compounds,
anions, cations, materials, compositions, carriers, and/or dosage forms which are, within the
scope of sound medical judgment, suitable for use in contact with the tissues of human beings
and animals without excessive toxicity, irritation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio.

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

excipient.
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[063] The disclosure also includes pharmaceutical compositions comprising an effective
amount of a disclosed compound and a pharmaceutically acceptable carrier. Representative
"pharmaceutically acceptable salts" include, e.g., water-soluble and water-insoluble salts,
such as the acetate, amsonate (4,4-diaminostilbene-2,2-disulfonate), benzenesulfonate,
benzoate, bicarbonate, bisulfate, bitartrate, borate, bromide, butyrate, calcium, calcium
edetate, camsylate, carbonate, chloride, citrate, clavulariate, dihydrochloride, edetate,
edisylate, estolate, esylate, fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate,
hexafluorophosphate, hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,
hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, magnesium, malate,
maleate, mandelate, mesylate, methylbromide, methylnitrate, methylsulfate, mucate,
napsylate, nitrate, N-methylglucamine ammonium salt, 3-hydroxy-2-naphthoate, oleate,
oxalate, palmitate, pamoate, pantothenate, phosphate/diphosphate, picrate, polygalacturonate,
propionate, p-toluenesulfonate, salicylate, stearate, subacetate, succinate, sulfate,
sulfosalicylate, tannate, tartrate, teoclate, tosylate, triethiodide, and valerate salts.

[064] The term "carrier", as used in this disclosure, encompasses carriers, excipients, and
diluents and means a material, composition or vehicle, such as a liquid or solid filler, diluent,
excipient, solvent or encapsulating material, involved in carrying or transporting a
pharmaceutical agent from one organ, or portion of the body, to another organ, or portion of
the body of a subject.

[065] Asused herein, "pharmaceutically acceptable salts" and “pharmaceutically
acceptable excipients” may be used interchangeably.

[066] As used herein, the term “subject” is interchangeable with the term “subject in need
thereof”, both of which refer to a subject having a disease or having an increased risk of
developing the disease. A “subject” includes a mammal. The mammal can be e.g., a human or
appropriate non-human mammal, such as primate, mouse, rat, dog, cat, cow, horse, goat,
camel, sheep or a pig. The subject can also be a bird or fowl. In one embodiment, the
mammal is a human. A subject in need thereof can be one who has been previously
diagnosed or identified as having a disease or disorder disclosed herein. A subject in need
thereof can also be one who is suffering from a disease or disorder disclosed herein.
Alternatively, a subject in need thereof can be one who has an increased risk of developing
such disease or disorder relative to the population at large (i.e., a subject who is predisposed
to developing such disorder relative to the population at large). A subject in need thereof can
have a refractory or resistant a disease or disorder disclosed herein (i.e., a disease or disorder

disclosed herein that does not respond or has not yet responded to treatment). The subject
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may be resistant at start of treatment or may become resistant during treatment. In some
embodiments, the subject in need thereof received and failed all known effective therapies for
a disease or disorder disclosed herein. In some embodiments, the subject in need thereof
received at least one prior therapy.

[067] The term "disorder" is used in this disclosure to mean, and is used interchangeably
with, the terms disease, condition, or illness, unless otherwise indicated.

29 CC

[068] Asused herein, the term “preventing,” “prevent,” or “protecting against” describes
reducing or eliminating the onset of the symptoms or complications of such disease,
condition or disorder, or preventing the transmission or replication of the virus causing such
disease, condition, or disorder.

[069] It is to be appreciated that references to “treating” or “treatment” include the
alleviation of established symptoms of a condition. “Treating” or “treatment” of a state,
infection exposure, disorder or condition therefore includes: (1) delaying the appearance of
clinical symptoms of the state, infection exposure, disorder or condition developing in a
human that may be afflicted with or predisposed to the state, infection exposure, disorder or
condition but does not yet experience or display clinical or subclinical symptoms of the state,
infection exposure, disorder or condition, (2) inhibiting the state, infection exposure, disorder
or condition, i.e., arresting, reducing or delaying the development of the disease or a relapse
thereof (in case of maintenance treatment) or at least one clinical or subclinical symptom
thereof, or (3) relieving or attenuating the disease, i.e., causing regression of the state,
infection exposure, disorder or condition or at least one of its clinical or subclinical
symptoms.

[070] The term "administer", "administering", or "administration" as used in this disclosure
refers to either directly administering a disclosed compound or pharmaceutically acceptable
salt of the disclosed compound or a composition to a subject, or administering a prodrug
derivative or analog of the compound or pharmaceutically acceptable salt of the compound or
composition to the subject, which can form an equivalent amount of active compound within
the subject's body.

[071] In one embodiment, the term "therapeutically effective amount," as used herein,
refers to the amount of a compound disclosed herein, or a composition comprising said
compound, administered to a patient already suffering from a disease, condition, or disorder,
that is sufficient to cure or at least partially arrest, or relieve to some extent one or more of

the symptoms of the disease, disorder, or condition being treated. The effectiveness of such

compositions depend upon conditions including, but not limited to, the severity and course of
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the disease, disorder, or condition, any previous therapy, the patient's health status and
response to the drugs, and the judgment of the treating physician. The specific therapeutically
effective dose level for any particular patient will depend upon a variety of factors including
the disorder being treated and the severity of the disorder; the specific composition
employed; the age, body weight, general health, sex and diet of the patient; the time of
administration; the route of administration; the rate of excretion of the specific compound
employed; the duration of the treatment; drugs used in combination or coincidental with the
specific compound employed and like factors well known in the medical arts. Such an
amount would be sufficient to elicit the biological or medical response of a tissue system, or
patient that is sought by a researcher or clinician. Such a therapeutically effective amount
can be determined by one of ordinary skill in the art having regard to their own knowledge,
the state of the art, and this disclosure. By way of example only, therapeutically effective
amounts may be determined by routine experimentation, including but not limited to a dose
escalation clinical trial.

[072] In one embodiment, the term "therapeutically effective amount," as used herein,
refers to the amount of a compound disclosed herein, or a composition comprising said
compound, this is effective for prevention of a disease, condition, or disorder.

[073] The term "prodrug," as used in this disclosure, means a compound which is
convertible in vivo by metabolic means (e.g., by hydrolysis) to a disclosed compound.

[074] Asused herein, “MOI” is equivalent to “multiplicity of infection”, which refers to the
number of virions that are added per cell during infection.

[075] Asused herein, PB28 refers 1-cyclohexyl-4-(3-(5-methoxy-1,2,3,4-
tetrahydronaphthalen-1-yl)-n-propyl)piperazine dihydrochloride (i.e.,

O/

(\N 2-HCI
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[076] Asused herein, MIN-101, which may also be referred to Roluperidone, has the

following structure: . The preparation of this
compound is disclosed in Example 1 in U.S. Patent No. 7,166,617, which is incorporated
herein by reference in its entirety.
[077] Asused herein, MIN-S006 has the following structure:

0]

N o
Ao
Br F . The preparation of this compound is disclosed in

Example 2 in U.S. Patent No. 7,166,617.

Compounds of the Present Disclosure

[078] In some aspects, the present disclosure provides, inter alia, a compound of Formula

(@:

@),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein

X1 is absent, -(CR3R4)q-, -O-, -S(O)2-, -C(O)-, -C(S)-, -S(0)-, -NR3C(O)-, -C(O)NR3-,
-C(0)0-, or -OC(0)-;

X2 1s absent, -(CR3R4)q-, -O-, -S(O)2-, -C(O)-, -C(S)-, -S(0)-, -NR3- -NR3C(O)-, -
C(O)NRs-, -C(O)O-, or -OC(0)-;

R1is H, OH, halogen, NHz, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, 5- to 12-
membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected

from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
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cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each Rz is H, OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-Csalkyl, -C(O)OCi1-
Csalkyl, -C(O)NH2, —C(O)NHC1-Csalkyl, —C(O)N(C1-Csalkyl)z, Cs-C10 aryl, 5-to 12-
membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each R3 independently is H, halogen, or C1-Cs alkyl;

each R4 independently is H, halogen, or C1-Cs alkyl;

each Rs independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the
foregoing is optionally substituted with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -
C(O)NH, —-C(O)NHC:1-Csalkyl, or —C(O)N(C1-Cesalkyl)z;

each Re independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, aryl, or heterocycloalkyl of
any of the foregoing is optionally substituted with one or more -C(O)C1-Csalkyl, -C(O)OC:-
Cealkyl, -C(O)NHa2, —C(O)NHC-Csalkyl, or —C(O)N(C1-Csalkyl)z;

R7 is C1-Cs alkyl optionally substituted with one or more OH, halogen, or C1-Cs
alkoxyl,

Rs is C1-Cs alkyl optionally substituted with one or more OH, halogen, or C1-Cs
alkoxyl; or

R7 and Rs, together with the carbon atom they are attached, form a C3-Cs cycloalkyl
optionally substituted with one or more OH, halogen, or C1-Cs alkoxyl

misO, 1,2

2 2 2

nis0, 1,2

2 2 2

1,2,3

2 2 2 2

or 3;
or 3;
pisO or 4; and

2 2 2

each q independently is 1, 2, 3, or 4.
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[079] In some aspects, the present disclosure provides, inter alia, a compound of Formula

(D:

S o,

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein

X1 is absent, -(CR3R4)q-, -O-, -S(O)2-, -C(O)-, -C(S)-, -S(O)-, -NR3C(O)-, -C(O)NR3-,
-C(0)0-, or -OC(0)-;

Xz is absent, -(CR3R4)q-, -O-, -S(O)2-, -C(O)-, -C(S)-, -S(O)-, -NR3- -NR3C(O)-, -
C(O)NRs-, -C(O)0O-, or -OC(O)-;

R1 is H, OH, halogen, NHz, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, 5- to 12-
membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each Rz is H, OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-Csalkyl, -C(O)OCi1-
Csalkyl, -C(O)NH2, —C(O)NHC1-Csalkyl, —C(O)N(C1-Csalkyl)z, C6-C1o aryl, 5- to 12-
membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each R3 independently is H, halogen, or C1-Cs alkyl;

each R4 independently is H, halogen, or C1-Cs alkyl;

each Rs independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected

from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the
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foregoing is optionally substituted with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -
C(O)NH, —-C(O)NHC:1-Csalkyl, or —C(O)N(C1-Cesalkyl)z;

each Re independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, aryl, or heterocycloalkyl of
any of the foregoing is optionally substituted with one or more -C(O)C1-Csalkyl, -C(O)OC:-
Cealkyl, -C(O)NHa2, —C(O)NHC-Csalkyl, or —C(O)N(C1-Csalkyl)z;

R7is C1-Cs alkyl,

Rs is C1-Cs alkyl;

misO, 1,2

2 2 2

nis0, 1,2

2 2 2

1,2,3

2 2 2 2

or 3;
or 3;
pisO or 4; and
each q independently is 1, 2, 3, or 4.

2 2 2

[080] In some aspects, the present disclosure provides, inter alia, a compound of Formula

(Ta):

(Ia),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein

X1 is a absent, (CR3R4)q, -C(O)-, -C(S)-, -S(O)-, -NR3C(O)-, or -C(0)O-;

R1 is H, OH, halogen, -NHa, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl, wherein the alkyl, alkenyl,
alkynyl, haloalkyl, alkoxyl, haloalkoxyl, or cycloalkyl is optionally substituted with one or
more Rs;

R is H, OH, halogen, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-Cs haloalkyl, Ci-
Co alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-Csalkyl, -C(O)OC1-Cesalkyl, -
C(O)NHa, —C(O)NHC-Csalkyl, —C(O)N(C1-Csalkyl)z, Cs-Cio0 aryl, 5- to 12-membered
heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or 5- to 14-membered
saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected from N, O,
and S wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl, cycloalkyl, aryl,
heteroaryl, or heterocycloalkyl is optionally substituted with one or more Re;

each R3 is H or halogen;
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each R4 is H or halogen;

each Rs is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Co alkynyl, Ci-Cs haloalkyl,
C1-Ce alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, or Cs-Cio aryl, wherein the alkyl,
alkenyl, alkynyl, cycloalkyl, or aryl is optionally substituted with one or more -C(O)Ci-
Cealkyl, -C(O)OCi1-Csalkyl, -C(O)NHz2, -C(O)NHC1-Cealkyl, or -C(O)N(Ci-Csalkyl)q;

each Re independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S wherein the alkyl, alkenyl, alkynyl, cycloalkyl, aryl, or heterocycloalkyl is
optionally substituted with one or more -C(O)Ci1-Csalkyl, -C(O)OC1-Csalkyl, -C(O)NHaz, —
C(O)NHC1-Csalkyl, or —C(O)N(C1-Cesalkyl)z;

misO, 1,2

2 2 2

nis0, 1,2

2 2 2

1,2,3

2 2 2 2

or 3;
or 3;
pisO or 4; and

each q independently is 1, 2, 3, or 4.

[081] In some embodiments, X1 is absent, (CR3R4)q, -O-, -S(O)2-, -C(O)-, -C(S)-, -S(O)-, -
NR3C(O)-, -C(O)NR3-, -C(O)O-, or -OC(O)-.

[082] In some embodiments, X1 is -O-, -S(O)2-, -NR3C(O)-, or -C(O)NRs-.

[083] In some embodiments, X1 is a absent, -(CR3R4)q-, -C(O)-, -C(S)-, -S(0O)-, -NR3C(O)-,
or -C(0)O-.

[084] In some embodiments, X1 is a absent, -(CR3R4)q¢-, -C(O)-, or -C(O)O-.

[085] In some embodiments, X1 is a absent.

[086] In some embodiments, X1 is -(CR3R4)q¢-.

[087] In some embodiments, X1 is -C(O)- or -C(O)O-.

[088] In some embodiments, X1 is -C(O)-.

[089] In some embodiments, X1 is -C(O)O-.

[090] In some embodiments, X1 is -NR3C(O)- or -C(O)NRs-.

[091] In some embodiments, X1 is -O- or -S(O)z-. In some embodiments, X1 is -O-. In
some embodiments, X1 is -S(O)2-.In some embodiments, X is absent, -(CR3R4)q-, -O-, -
S(0)z2-, -C(0O)-, -C(S)-, -S(O)-, -NR3C(O)-, -C(O)NR3-, -C(0O)O-, or -OC(O)-.

[092] In some embodiments, X2 is -O-, -S(O)2-, -NR3C(O)-, or -C(O)NRs-.

[093] In some embodiments, Xz is absent, -(CR3R4)q¢-, -C(O)-, -C(S)-, -S(O)-, -NR3C(O)-,
or -C(0)O-.

[094] In some embodiments, Xz is absent, -(CR3R4)q¢-, -C(O)-, or -C(O)O-.
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[095] In some embodiments, X» is absent.

[096] In some embodiments, X2 is -(CR3R4)q¢-.

[097] In some embodiments, Xz is -C(O)- or -C(O)O-.

[098] In some embodiments, Xz is -C(O)-.

[099] In some embodiments, Xz is -C(O)O-.

[0100] In some embodiments, X2 is -NR3C(O)- or -C(O)NRs-.

[0101] In some embodiments, X2 is -O- or -S(O)2-. In some embodiments, Xz is -O-. In
some embodiments, X2 is -S(O)2-.

[0102] In some embodiments, Ri is H, OH, halogen, NHz, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs
alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, Ci-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, 5-
to 12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs.

[0103] In some embodiments, Ri is H, OH, halogen, NHz, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs
alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, Ci-Cs haloalkoxyl, or C3-Cs cycloalkyl, wherein the
alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl, or cycloalkyl of any of the foregoing
is optionally substituted with one or more Rs.

[0104] In some embodiments, Riis H or OH. In some embodiments, R1 is H. In some
embodiments, R1is OH.

[0105] In some embodiments, R is halogen.

[0106] In some embodiments, Ri is NHa.

[0107] In some embodiments, Riis Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl, wherein the alkyl, alkenyl,
alkynyl, haloalkyl, alkoxyl, haloalkoxyl, or cycloalkyl of any of the foregoing is optionally
substituted with one or more Rs.

[0108] In some embodiments, Riis Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl, wherein the alkyl, alkenyl,
alkynyl, haloalkyl, alkoxyl, haloalkoxyl, or cycloalkyl of any of the foregoing is substituted
with one or more Rs.

[0109] In some embodiments, Riis Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl, wherein the alkyl, alkenyl,
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alkynyl, haloalkyl, alkoxyl, haloalkoxyl, or cycloalkyl of any of the foregoing is substituted
with one Rs.

[0110] In some embodiments, Riis Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl, wherein the alkyl, alkenyl,
alkynyl, haloalkyl, alkoxyl, haloalkoxyl, or cycloalkyl of any of the foregoing is substituted
with two Rs.

[0111] In some embodiments, Riis Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl, wherein the alkyl, alkenyl,
alkynyl, haloalkyl, alkoxyl, haloalkoxyl, or cycloalkyl of any of the foregoing is substituted
with three Rs.

[0112] In some embodiments, Riis Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl.

[0113] In some embodiments, Riis Ci-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl.

[0114] In some embodiments, Ri is Ci-Cs alkyl. In some embodiments, R1 is methyl. In
some embodiments, R1 is ethyl. In some embodiments, Ri is propyl. In some embodiments,
R1 is butyl. In some embodiments, R1 is isopropyl. In some embodiments, R is iso-butyl. In
some embodiments, R1 is sec-butyl. In some embodiments, R is tert-butyl. In some
embodiments, Ri is pentyl. In some embodiments, R1 is iso-pentyl. In some embodiments, R1
is hexyl. In some embodiments, R1 is iso-hexyl.

[0115] In some embodiments, R1 is C2-Cs alkenyl. In some embodiments, Ri1 is Cz alkenyl.
In some embodiments, R1 is Cs alkenyl. In some embodiments, R1 is C4 alkenyl. In some
embodiments, Ri1 is Cs alkenyl. In some embodiments, Ri is Cs alkenyl.

[0116] In some embodiments, Ri is C2-Cs alkynyl. In some embodiments, Ri is Cz alkynyl.
In some embodiments, Ri is Cs alkynyl. In some embodiments, R1 is C4 alkynyl. In some
embodiments, Ri1 is Cs alkynyl. In some embodiments, Ri is Ces alkynyl.

[0117] In some embodiments, Ri is Ci-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or
C3-Co cycloalkyl.

[0118] In some embodiments, Riis Ci-Cs haloalkyl. In some embodiments, Ri is
halomethyl. In some embodiments, R1 is haloethyl. In some embodiments, R1 is halopropyl.
In some embodiments, R1 is halobutyl. In some embodiments, R1 is halopentyl. In some
embodiments, Ri is halohexyl.

[0119] In some embodiments, R1 is C1-Cs alkoxyl. In some embodiments, R1 is methoxyl. In

some embodiments, Ri is ethoxyl. In some embodiments, R1 is propoxyl. In some
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embodiments, Ri is butoxyl. In some embodiments, R1 is pentoxyl. In some embodiments, R1
is hexoxyl.

[0120] In some embodiments, Riis Ci-Cs haloalkoxyl. In some embodiments, R1 is
halomethoxyl. In some embodiments, R is haloethoxyl. In some embodiments, R1 is
halopropoxyl. In some embodiments, R1 is halobutoxyl. In some embodiments, Ri is
halopentoxyl. In some embodiments, Ri is halohexoxyl.

[0121] In some embodiments, Riis C3-Cs cycloalkyl. In some embodiments, R1 is
cyclopropyl. In some embodiments, R1 is cyclobutyl. In some embodiments, Ri is
cyclopentyl. In some embodiments, R1 is cyclohexyl.

[0122] In some embodiments, Ri is Ci-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl, wherein
the alkyl, alkenyl, or alkynyl of any of the foregoing is optionally substituted with one or
more Rs.

[0123] In some embodiments, Ri is Ci-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl, wherein
the alkyl, alkenyl, or alkynyl of any of the foregoing is substituted with one or more Rs.
[0124] In some embodiments, Ri is Ci-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl, wherein
the alkyl, alkenyl, or alkynyl of any of the foregoing is substituted with one Rs.

[0125] In some embodiments, Ri is Ci-Cs alkyl, C2-Cs alkenyl, or C2-Co alkynyl, wherein
the alkyl, alkenyl, or alkynyl of any of the foregoing is substituted with two Rs.

[0126] In some embodiments, Ri is Ci-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl, wherein
the alkyl, alkenyl, or alkynyl is substituted with three Rs.

[0127] In some embodiments, Ri is methyl substituted with one or more Rs. In some
embodiments, R1 is ethyl substituted with one or more Rs. In some embodiments, Ri is
propyl substituted with one or more Rs. In some embodiments, Ri is butyl substituted with
one or more Rs. In some embodiments, R is pentyl substituted with one or more Rs. In some
embodiments, R1 is hexyl substituted with one or more Rs.

[0128] In some embodiments, Riis Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S, wherein the aryl,
heteroaryl, or heterocycloalkyl of any of the foregoing is optionally substituted with one or
more Rs.

[0129] In some embodiments, Riis Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated

heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S.
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[0130] In some embodiments, Riis Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S, wherein the aryl,
heteroaryl, or heterocycloalkyl of any of the foregoing is substituted with one or more Rs.
[0131] In some embodiments, Riis Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S, wherein the aryl,
heteroaryl, or heterocycloalkyl of any of the foregoing is substituted with one Rs.

[0132] In some embodiments, Riis Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S, wherein the aryl,
heteroaryl, or heterocycloalkyl of any of the foregoing is substituted with two Rs.

[0133] In some embodiments, Riis Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S, wherein the aryl,

heteroaryl, or heterocycloalkyl of any of the foregoing is substituted with three Rs.

[0134] In some embodiments, Ry is H, OF, methyl, & >, X > OH I |

sohchelachoticacH
‘o, BT S

OCH,

% /\@U

O ,or

OCH,
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[0135] In some embodiments, R1is H, OH, methyl, J;, /\O, /\O, /\©,
F
soNacHacHaGURL o
; F, Cl, CFs c c
N
Cl ”{j[f:] ’ OCHs  H3CO , L::>,K<T:::g
£ 4( 3N
N N |
000 KO v
X N\ ,.v'< O ©
LA O T
N ; N7 ; , O or o .

[0136] In some embodiments, Ri is \\/\/, \(\/\OH, or \(\©

[0137] In some embodiments, Ri is H, OH, methyl, /M w\, /\Q, or /\O
[0138] In some embodiments, R1 is/\© /\©\ : F, : 'Cl

o, T RS
@@ ‘Q

SO O
[0139] In some embodiments, R is /\C or .
N \/(TN
/b\ "
, or .
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[0140] In some embodiments, R is
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I N N N\
A ® )
[0141] In some embodiments, Ri is N , N , or N

A S > :/< ) o
N
, , N >
[0142] In some embodiments, R1 is , , O  or
/\@O]
o .

[0143] In some embodiments, Rz is H, OH, halogen, Ci-Cs alkyl, C2-Cs alkenyl, C2-Ce
alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, Ci-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-
Cealkyl, -C(O)OCi1-Csalkyl, -C(O)NH2, —C(O)NHC1-Cealkyl, -C(O)N(Ci-Csalkyl)2, C6-Cio
aryl, 5- to 12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or
5-to 14-membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms
selected from N, O, and S wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl,
haloalkoxyl, cycloalkyl, aryl, heteroaryl, or heterocycloalkyl is optionally substituted with
one or more Re.

[0144] In some embodiments, Rz is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-Csalkyl, -
C(0)OCi1-Cesalkyl, -C(O)NH2, -C(O)NHCi-Csalkyl, —C(O)N(Ci-Csalkyl)2, C6-Cio aryl, 5- to
12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Re.

[0145] In some embodiments, Rz is H, OH, halogen, Ci-Cs alkyl, C2-Cs alkenyl, C2-Ce
alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, Ci-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-
Cealkyl, -C(O)OC1-Csalkyl, -C(O)NH2, -C(O)NHC1-Csalkyl, —C(O)N(Ci-Csalkyl)2, C6-Cio
aryl, 5- to 12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or
5-to 14-membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms
selected from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl,
haloalkoxyl, cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is
substituted with one or more Re.

[0146] In some embodiments, Rz is H, OH, halogen, Ci-Cs alkyl, C2-Cs alkenyl, C2-Ce
alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, Ci-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-
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Cealkyl, -C(O)OC1-Cesalkyl, -C(O)NH2, —C(O)NHC1-Csalkyl, —C(O)N(C1-Csalkyl)2, Cs-C1o
aryl, 5- to 12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or
5-to 14-membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms
selected from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl,
haloalkoxyl, cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is
substituted with one Re.

[0147] In some embodiments, Rz is H, OH, halogen, Ci-Cs alkyl, C2-Cs alkenyl, C2-Ce
alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)C:-
Cealkyl, -C(O)OC1-Cesalkyl, -C(O)NH2, —C(O)NHC1-Csalkyl, —C(O)N(C1-Csalkyl)2, Cs-C1o
aryl, 5- to 12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or
5-to 14-membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms
selected from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl,
haloalkoxyl, cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is
substituted with two Re.

[0148] In some embodiments, Rz is H, OH, halogen, Ci-Cs alkyl, C2-Cs alkenyl, C2-Ce
alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)C:-
Cealkyl, -C(O)OC1-Cesalkyl, -C(O)NH2, —C(O)NHC1-Csalkyl, —C(O)N(C1-Csalkyl)2, Cs-C1o
aryl, 5- to 12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or
5-to 14-membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms
selected from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl,
haloalkoxyl, cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is
substituted with three Re.

[0149] In some embodiments, Rz is H, OH, halogen, Ci-Cs alkyl, C2-Cs alkenyl, C2-Ce
alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)C:-
Cealkyl, -C(O)OC1-Cesalkyl, -C(O)NH2, —C(O)NHC1-Csalkyl, —C(O)N(C1-Csalkyl)2, Cs-C1o
aryl, 5- to 12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or
5-to 14-membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms
selected from N, O, and S.

[0150] In some embodiments, Rz is H, OH, or halogen. In some embodiments, Rz is H. In
some embodiments, Rz is OH. In some embodiments, Rz is halogen. In some embodiments,
R: is fluorine. In some embodiments, Rz is chlorine. In some embodiments, Rz is bromine. In
some embodiments, Rz is iodine.

[0151] In some embodiments, Rz is C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl.
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[0152] In some embodiments, Rz is Ci-Cs alkyl. In some embodiments, Rz is methyl. In
some embodiments, Rz is ethyl. In some embodiments, Rz is propyl. In some embodiments,
R2 is butyl. In some embodiments, Rz is isopropyl. In some embodiments, Rz is iso-butyl. In
some embodiments, Rz is sec-butyl. In some embodiments, Rz is tert-butyl. In some
embodiments, Rz is pentyl. In some embodiments, Rz is iso-pentyl. In some embodiments, R
is hexyl. In some embodiments, Rz is iso-hexyl.

[0153] In some embodiments, Rz is C2-Cs alkenyl. In some embodiments, Rz is Cz alkenyl.
In some embodiments, Rz is Cs alkenyl. In some embodiments, Rz is C4 alkenyl. In some
embodiments, Rz is Cs alkenyl. In some embodiments, Rz is Cs alkenyl.

[0154] In some embodiments, Rz is C2-Cs alkynyl. In some embodiments, Rz is Cz alkynyl.
In some embodiments, Rz is Cs alkynyl. In some embodiments, Rz is C4 alkynyl. In some
embodiments, Rz is Cs alkynyl. In some embodiments, Rz is Ce alkynyl.

[0155] In some embodiments, Rz is Ci-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or
C3-Co cycloalkyl.

[0156] In some embodiments, Rz is Ci-Cs haloalkyl. In some embodiments, Rz is
halomethyl. In some embodiments, Rz is haloethyl. In some embodiments, Rz is halopropyl.
In some embodiments, R is halobutyl. In some embodiments, Rz is halopentyl. In some
embodiments, Rz is halohexyl.

[0157] In some embodiments, Rz is C1-Cs alkoxyl. In some embodiments, Rz is methoxyl. In
some embodiments, Rz is ethoxyl. In some embodiments, Rz is propoxyl. In some
embodiments, Rz is butoxyl. In some embodiments, Rz is pentoxyl. In some embodiments, Ra
is hexoxyl.

[0158] In some embodiments, Rz is Ci-Cs haloalkoxyl. In some embodiments, Ra is
halomethoxyl. In some embodiments, Rz is haloethoxyl. In some embodiments, R2 is
halopropoxyl. In some embodiments, Rz is halobutoxyl. In some embodiments, Rz is
halopentoxyl. In some embodiments, Rz is halohexoxyl.

[0159] In some embodiments, Rz is C3-Cs cycloalkyl. In some embodiments, Rz is
cyclopropyl. In some embodiments, Rz is cyclobutyl. In some embodiments, Rz is
cyclopentyl. In some embodiments, Rz is cyclohexyl.

[0160] In some embodiments, Rz is -C(O)OC1-Csalkyl, -C(O)NH2, —C(O)NHC-Csalkyl, or
—C(O)N(C1-Cesalkyl)2. In some embodiments, Rz is -C(O)OCi1-Cealkyl. In some
embodiments, Rz is -C(O)NHz. In some embodiments, Rz is —C(O)NHC1-Csalkyl. In some
embodiments, Rz is —C(O)N(C1-Csalkyl)2.
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[0161] In some embodiments, Rz is Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S; wherein the aryl,
heteroaryl, or heterocycloalkyl is optionally substituted with one or more Re.

[0162] In some embodiments, Rz is Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S; wherein the aryl,
heteroaryl, or heterocycloalkyl of any of the foregoing is substituted with one or more Re.
[0163] In some embodiments, Rz is Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S; wherein the aryl,
heteroaryl, or heterocycloalkyl of any of the foregoing is substituted with one Re.

[0164] In some embodiments, Rz is Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S; wherein the aryl,
heteroaryl, or heterocycloalkyl of any of the foregoing is substituted with two Re.

[0165] In some embodiments, Rz is Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S; wherein the aryl,
heteroaryl, or heterocycloalkyl of any of the foregoing is substituted with three Re.

[0166] In some embodiments, Rz is Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-
6 heteroatoms selected from N, O, and S, or 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S.

[0167] In some embodiments, R21s Cs-Cio aryl. In some embodiments, R2is Ce aryl. In some
embodiments, R21s C7 aryl. In some embodiments, R21s Cs aryl. In some embodiments, R2 1s
Co aryl. In some embodiments, R21s Cio aryl.

[0168] In some embodiments, R2is Cs-Cio aryl, wherein the aryl is substituted with one or
more Re.

[0169] In some embodiments, R2is Cs-Cio aryl, wherein the aryl is substituted with one Re.
[0170] In some embodiments, R2is Cs-Cio aryl, wherein the aryl is substituted with two Re.
[0171] In some embodiments, R2is Cs-Cio aryl, wherein the aryl is substituted with three Re.
[0172] In some embodiments, R21s 5-to 12-membered heteroaryl comprising 1-6

heteroatoms selected from N, O, and S.
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[0173] In some embodiments, R2is 5- to 12-membered heteroaryl comprising 1-6
heteroatoms selected from N, O, and S, wherein the heteroaryl is substituted with one or more
Re.

[0174] In some embodiments, R2is 5- to 12-membered heteroaryl comprising 1-6
heteroatoms selected from N, O, and S, wherein the heteroaryl is substituted with one Re.
[0175] In some embodiments, R21s 5- to 12-membered heteroaryl comprising 1-6
heteroatoms selected from N, O, and S, wherein the heteroaryl is substituted with two Re.
[0176] In some embodiments, R2is 5- to 12-membered heteroaryl comprising 1-6
heteroatoms selected from N, O, and S, wherein the heteroaryl is substituted with three Re.
[0177] In some embodiments, R21s 5-to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S.

[0178] In some embodiments, R21s 5-to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S, wherein the
heterocycloalkyl is substituted with one or more Re.

[0179] In some embodiments, R21s 5-to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S, wherein the
heterocycloalkyl is substituted with one Re.

[0180] In some embodiments, R21s 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S, wherein the
heterocycloalkyl is substituted with two Re.

[0181] In some embodiments, R21s 5-to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S, wherein the
heterocycloalkyl is substituted with three Re.

[0182] In some embodiments, R21s 5-to 14-membered saturated heterocycloalkyl
comprising 1-5 heteroatoms selected from N, O, and S.

[0183] In some embodiments, R2is 6-membered saturated heterocycloalkyl comprising 1-5
heteroatoms selected from N, O, and S.

[0184] In some embodiments, R21s 6-membered saturated heterocycloalkyl comprising 2
heteroatoms selected from N, O, and S.

[0185] In some embodiments, R21s 6-membered saturated heterocycloalkyl comprising 2 N

atoms.
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[0191] In some embodiments, R3 is H or halogen. In some embodiments, R3 is H. In some

embodiments, R3 is halogen.
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[0192] In some embodiments, R4 is H or halogen. In some embodiments, R4 is H. In some
embodiments, R4 is halogen.

[0193] In some embodiments, mis O, 1, 2, or 3. In some embodiments, m is 0. In some
embodiments, m is 1. In some embodiments, m is 2. In some embodiments, m is 3.

[0194] In some embodiments, nis 0, 1, 2, or 3. In some embodiments, n is 0. In some
embodiments, nis 1. In some embodiments, n is 2. In some embodiments, nis 3.

[0195] In some embodiments, mis 1 and nis 1.

[0196] In some embodiments, m is 1 and nis 2.

[0197] In some embodiments, pis O, 1, 2, 3, or 4. In some embodiments, p is 0. In some
embodiments, p is 1. In some embodiments, p is 2. In some embodiments, p is 3. In some
embodiments, p is 4.

[0198] In some embodiments, qis 1, 2, 3, or 4. In some embodiments, q is 1. In some
embodiments, ¢ is 2. In some embodiments, q is 3. In some embodiments, q is 4.

[0199] In some embodiments, Rs is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the
foregoing is optionally substituted with -C(O)Ci-Csalkyl, -C(O)OCi-Csalkyl, -C(O)NHz, —
C(O)NHC,:-Csalkyl, or —C(O)N(C1-Csalkyl)z.

[0200] In some embodiments, Rs is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the
foregoing is substituted with -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -C(O)NHz, —C(O)NHC:-
Cealkyl, or —C(O)N(Ci1-Cealkyl)2.

[0201] In some embodiments, Rs is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Ce haloalkyl, Ci1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, or Cs-Cio aryl, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the foregoing is optionally substituted
with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -C(O)NH2, -C(O)NHC1-Csalkyl, or —
C(O)N(C1-Cealkyl)a.

[0202] In some embodiments, Rs is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Ce haloalkyl, Ci1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, or Cs-Cio aryl, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the foregoing is substituted with one
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or more -C(O)C1-Cealkyl, -C(O)OC1-Csalkyl, -C(O)NHz2, —C(O)NHC1-Csalkyl, or —
C(O)N(C1-Cealkyl)a.

[0203] In some embodiments, Rsis OH or halogen. In some embodiments, Rs is OH. In
some embodiments, Rs is halogen. In some embodiments, Rs is fluorine. In some
embodiments, Rs is chlorine. In some embodiments, Rs is bromine. In some embodiments, Rs
is iodine.

[0204] In some embodiments, Rs is C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl.

[0205] In some embodiments, Rs is Ci-Cs alkyl. In some embodiments, Rs is methyl. In
some embodiments, Rs is ethyl. In some embodiments, Rs is propyl. In some embodiments,
Rs is butyl. In some embodiments, Rs is isopropyl. In some embodiments, Rs is iso-butyl. In
some embodiments, Rs is sec-butyl. In some embodiments, Rs is tert-butyl. In some
embodiments, Rs is pentyl. In some embodiments, Rs is iso-pentyl. In some embodiments, Rs
is hexyl. In some embodiments, Rs is iso-hexyl.

[0206] In some embodiments, Rs is C2-Cs alkenyl. In some embodiments, Rs is Cz alkenyl.
In some embodiments, Rs is Cs alkenyl. In some embodiments, Rs is C4 alkenyl. In some
embodiments, Rs is Cs alkenyl. In some embodiments, Rs is Cs alkenyl.

[0207] In some embodiments, Rs is C2-Cs alkynyl. In some embodiments, Rs is Cz2 alkynyl.
In some embodiments, Rs is Cs alkynyl. In some embodiments, Rs is C4 alkynyl. In some
embodiments, Rs is Cs alkynyl. In some embodiments, Rs is Ces alkynyl.

[0208] In some embodiments, Rs is Ci-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or
C3-Co cycloalkyl.

[0209] In some embodiments, Rs is Ci-Cs haloalkyl. In some embodiments, Rs is
halomethyl. In some embodiments, Rs is haloethyl. In some embodiments, Rs is halopropyl.
In some embodiments, Rs is halobutyl. In some embodiments, Rs is halopentyl. In some
embodiments, Rs is halohexyl.

[0210] In some embodiments, Rs is C1-Cs alkoxyl. In some embodiments, Rs is methoxyl. In
some embodiments, Rs is ethoxyl. In some embodiments, Rs is propoxyl. In some
embodiments, Rs is butoxyl. In some embodiments, Rs is pentoxyl. In some embodiments, Rs
is hexoxyl.

[0211] In some embodiments, Rs is Ci-Cs haloalkoxyl. In some embodiments, Rs is
halomethoxyl. In some embodiments, Rs is haloethoxyl. In some embodiments, Rs is
halopropoxyl. In some embodiments, Rs is halobutoxyl. In some embodiments, Rs is

halopentoxyl. In some embodiments, Rs is halohexoxyl.
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[0212] In some embodiments, Rs is C3-Cs cycloalkyl. In some embodiments, Rs is
cyclopropyl. In some embodiments, Rs is cyclobutyl. In some embodiments, Rs is
cyclopentyl. In some embodiments, Rs is cyclohexyl.

[0213] In some embodiments, Rs is -C(O)OC1-Csalkyl, -C(O)NH2, -C(O)NHC-Csalkyl, or
—C(O)N(C1-Cealkyl)2. In some embodiments, Rs is -C(O)OCi1-Cesalkyl. In some embodiments,
Rs is -C(O)NHz. In some embodiments, Rs is —C(O)NHC1-Csalkyl. In some embodiments, Rs
s “C(O)N(Ci1-Cealkyl)2.

[0214] In some embodiments, Rs is alkyl substituted with with -C(O)C1-Csalkyl, -C(O)OCi-
Cealkyl, -C(O)NHa2, —C(O)NHC-Csalkyl, or —C(O)N(C1-Csalkyl)2.

[0215] In some embodiments, Rs is alkyl substituted with with -C(O)OC1-Csalkyl. In some
embodiments, Rs is alkyl substituted with with -C(O)Omethyl. In some embodiments, Rs is
alkyl substituted with with -C(O)Oethyl. In some embodiments, Rs is alkyl substituted with
with -C(O)Opropyl. In some embodiments, Rs is alkyl substituted with with -
C(0)Oisopropyl. In some embodiments, Rs is alkyl substituted with with -C(O)Obutyl. In
some embodiments, Rs is alkyl substituted with with -C(O)Opentyl. In some embodiments,
Rs is alkyl substituted with with -C(O)Ohexyl.

[0216] In some embodiments, R¢ is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, aryl, or heterocycloalkyl of
any of the foregoing is optionally substituted with one or more -C(O)C1-Csalkyl, -C(O)OC:-
Cealkyl, -C(O)NHa2, —C(O)NHC-Csalkyl, or —C(O)N(C1-Csalkyl)2.

[0217] In some embodiments, R¢ is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, aryl, or heterocycloalkyl of
any of the foregoing is substituted with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -
C(O)NHz, —C(O)NHC1-Csalkyl, or —C(O)N(C1-Csalkyl)z.

[0218] In some embodiments, Re is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Ce haloalkyl, Ci1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, or Cs-Cio aryl, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the foregoing is optionally substituted
with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -C(O)NH2, -C(O)NHC1-Csalkyl, or —
C(O)N(C1-Cealkyl)a.
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[0219] In some embodiments, Re is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Ce haloalkyl, Ci1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, or Cs-Cio aryl, wherein
the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the foregoing is substituted with one
or more -C(O)C1-Cealkyl, -C(O)OC1-Csalkyl, -C(O)NHz2, —C(O)NHC1-Csalkyl, or —
C(O)N(C1-Cealkyl)a.

[0220] In some embodiments, Rs is OH or halogen. In some embodiments, Re is OH. In
some embodiments, Re is halogen. In some embodiments, Re is fluorine. In some
embodiments, Re is chlorine. In some embodiments, Re is bromine. In some embodiments, Re
is iodine.

[0221] In some embodiments, Re is C1-Cs alkyl, C2-Cs alkenyl, or C2-Cs alkynyl.

[0222] In some embodiments, Re is C1-Cs alkyl. In some embodiments, Re is methyl. In
some embodiments, Re is ethyl. In some embodiments, Re is propyl. In some embodiments,
Re is butyl. In some embodiments, Re is isopropyl. In some embodiments, Re is iso-butyl. In
some embodiments, Re is sec-butyl. In some embodiments, Re is tert-butyl. In some
embodiments, Re is pentyl. In some embodiments, Re is iso-pentyl. In some embodiments, Re
is hexyl. In some embodiments, Re is iso-hexyl.

[0223] In some embodiments, Re is C2-Cs alkenyl. In some embodiments, Re is Cz alkenyl.
In some embodiments, Re is C3 alkenyl. In some embodiments, Re is C4 alkenyl. In some
embodiments, Re is Cs alkenyl. In some embodiments, Re is Cs alkenyl.

[0224] In some embodiments, Re is C2-Cs alkynyl. In some embodiments, Re is C2 alkynyl.
In some embodiments, Re is C3 alkynyl. In some embodiments, Re is C4 alkynyl. In some
embodiments, Re is Cs alkynyl. In some embodiments, Re is Ces alkynyl.

[0225] In some embodiments, Re is Ci-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or
C3-Co cycloalkyl.

[0226] In some embodiments, Re is Ci-Cs haloalkyl. In some embodiments, Re is
halomethyl. In some embodiments, R is haloethyl. In some embodiments, Re is halopropyl.
In some embodiments, Re is halobutyl. In some embodiments, Re is halopentyl. In some
embodiments, Re is halohexyl.

[0227] In some embodiments, Re is C1-Cs alkoxyl. In some embodiments, R is methoxyl. In
some embodiments, Re is ethoxyl. In some embodiments, Re is propoxyl. In some
embodiments, Re is butoxyl. In some embodiments, Re is pentoxyl. In some embodiments, Re
is hexoxyl.

[0228] In some embodiments, Re is Ci-Cs haloalkoxyl. In some embodiments, Re is

halomethoxyl. In some embodiments, R¢ is haloethoxyl. In some embodiments, Re is
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halopropoxyl. In some embodiments, Re is halobutoxyl. In some embodiments, Re is
halopentoxyl. In some embodiments, Re is halohexoxyl.

[0229] In some embodiments, Re is C3-Cs cycloalkyl. In some embodiments, Re is
cyclopropyl. In some embodiments, Re is cyclobutyl. In some embodiments, Re is
cyclopentyl. In some embodiments, Re is cyclohexyl.

[0230] In some embodiments, Re is -C(O)OC1-Csalkyl, -C(O)NH2, —C(O)NHC:-Csalkyl, or
—C(O)N(Ci-Csalkyl)a. In some embodiments, Re is -C(O)OCi1-Cealkyl. In some embodiments,
Re 1s -C(O)NH:. In some embodiments, Re is —C(O)NHC1-Csalkyl. In some embodiments, Re
is —C(O)N(Ci-Cesalkyl)a.

[0231] In some embodiments, Re 1s alkyl substituted with with -C(O)C1-Csalkyl, -C(O)OCi-
Csalkyl, -C(O)NH2, —C(O)NHC1-Csalkyl, or -C(O)N(Ci1-Csalkyl)a.

[0232] In some embodiments, Re is alkyl substituted with with -C(O)OC1-Csalkyl. In some
embodiments, Re is alkyl substituted with with -C(O)Omethyl. In some embodiments, Re is
alkyl substituted with with -C(O)Oethyl. In some embodiments, Re is alkyl substituted with
with -C(O)Opropyl. In some embodiments, Re is alkyl substituted with with -
C(0)Oisopropyl. In some embodiments, Re is alkyl substituted with with -C(O)Obutyl. In
some embodiments, Re is alkyl substituted with with -C(O)Opentyl. In some embodiments,
R is alkyl substituted with with -C(O)Ohexyl.

[0233] In some embodiments, Re is a 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S wherein the
heterocycloalkyl is optionally substituted with one or more -C(O)C1-Csalkyl, -C(O)OC:-
Csalkyl, -C(O)NH2, —C(O)NHC1-Csalkyl, or -C(O)N(Ci1-Csalkyl)a.

[0234] In some embodiments, Re is a 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S wherein the
heterocycloalkyl is substituted with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -
C(O)NHz, —C(O)NHC1-Csalkyl, or —C(O)N(C1-Csalkyl)z.

[0235] In some embodiments, Re is a 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 1 heteroatom selected from N, O, and S.

[0236] In some embodiments, Re is a 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 2 heteroatoms selected from N, O, and S.

[0237] In some embodiments, Re is a 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 3 heteroatoms selected from N, O, and S.

[0238] In some embodiments, Re is a 5- to 14-membered saturated or unsaturated

heterocycloalkyl comprising 4 heteroatoms selected from N, O, and S.
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[0239] In some embodiments, Re is a 5- to 14-membered saturated or unsaturated
heterocycloalkyl comprising 5 heteroatoms selected from N, O, and S.
[0240] In some embodiments, Re is a S-membered saturated or unsaturated heterocycloalkyl
comprising 2 heteroatoms selected from N, O, and S.
[0241] In some embodiments, Re is a 6-membered saturated or unsaturated heterocycloalkyl
comprising 2 heteroatoms selected from N, O, and S.
[0242] In some embodiments, Re is a 7-membered saturated or unsaturated heterocycloalkyl
comprising 2 heteroatoms selected from N, O, and S.
[0243] In some embodiments, Re is a 8-membered saturated or unsaturated heterocycloalkyl
comprising 2 heteroatoms selected from N, O, and S.
[0244] In some embodiments, Re is a 9-membered saturated or unsaturated heterocycloalkyl
comprising 2 heteroatoms selected from N, O, and S.
[0245] In some embodiments, Re is a 10-membered saturated or unsaturated
heterocycloalkyl comprising 2 heteroatoms selected from N, O, and S.
[0246] In some embodiments, Re is a 11-membered saturated or unsaturated
heterocycloalkyl comprising 2 heteroatoms selected from N, O, and S.
[0247] In some embodiments, Re is a 12-membered saturated or unsaturated
heterocycloalkyl comprising 2 heteroatoms selected from N, O, and S.
[0248] In some embodiments, Re is a 13-membered saturated or unsaturated
heterocycloalkyl comprising 2 heteroatoms selected from N, O, and S.
[0249] In some embodiments, Re is a 14-membered saturated or unsaturated
heterocycloalkyl comprising 2 heteroatoms selected from N, O, and S.
N

RS
[0250] In some embodiments, Re is :
[0251] In some embodiments, R7 is Ci-Cs alkyl optionally substituted with one or more OH,
halogen, or C1-Cs alkoxyl. In some embodiments, R7 is methyl optionally substituted with
one or more OH, halogen, or C1-Cs alkoxyl. In some embodiments, R7 is ethyl optionally
substituted with one or more OH, halogen, or C1-Cs alkoxyl. In some embodiments, R7 is
propyl optionally substituted with one or more OH, halogen, or Ci-Cs alkoxyl. In some
embodiments, R7 is butyl optionally substituted with one or more OH, halogen, or C1-Cs
alkoxyl. In some embodiments, R7 is pentyl optionally substituted with one or more OH,
halogen, or C1-Cs alkoxyl. In some embodiments, R7 is hexyl optionally substituted with one

or more OH, halogen, or C1-Cs alkoxyl.
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[0252] In some embodiments, Rs is Ci-Cs alkyl optionally substituted with one or more OH,
halogen, or C1-Cs alkoxyl. In some embodiments, Rs is methyl optionally substituted with
one or more OH, halogen, or C1-Cs alkoxyl. In some embodiments, Rs is ethyl optionally
substituted with one or more OH, halogen, or C1-Cs alkoxyl. In some embodiments, Rs is
propyl optionally substituted with one or more OH, halogen, or Ci-Cs alkoxyl. In some
embodiments, Rs is butyl optionally substituted with one or more OH, halogen, or C1-Cs
alkoxyl. In some embodiments, Rs is pentyl optionally substituted with one or more OH,
halogen, or C1-Cs alkoxyl. In some embodiments, Rs is hexyl optionally substituted with one
or more OH, halogen, or C1-Cs alkoxyl.

[0253] In some embodiments, R7 is Ci-Cs alkyl. In some embodiments, R7 is methyl. In
some embodiments, R7 is ethyl. In some embodiments, R7 is propyl. In some embodiments,
R7 is butyl. In some embodiments, R7 is pentyl. In some embodiments, R7 is hexyl.

[0254] In some embodiments, Rs is Ci-Cs alkyl. In some embodiments, Rs is methyl. In
some embodiments, Rs is ethyl. In some embodiments, Rs is propyl. In some embodiments,
Rs is butyl. In some embodiments, Rs is pentyl. In some embodiments, Rs is hexyl.

[0255] In some embodiments, R7 and Rs are different.

[0256] In some embodiments, R7 and Rs are the same.

[0257] In some embodiments, R7 and Rs are each methyl.

[0258] In some embodiments, R7 and Rs, together with the carbon atom they are attached,
form a C3-Cs cycloalkyl optionally substituted with one or more OH, halogen, or C1-Ce
alkoxyl. In some embodiments, R7 and Rs, together with the carbon atom they are attached,
form a cyclopropyl optionally substituted with one or more OH, halogen, or C1-Cs alkoxyl. In
some embodiments, R7 and Rs, together with the carbon atom they are attached, form a
cyclobutyl optionally substituted with one or more OH, halogen, or C1-Cs alkoxyl. In some
embodiments, R7 and Rs, together with the carbon atom they are attached, form a cyclopentyl
optionally substituted with one or more OH, halogen, or C1-Cs alkoxyl. In some
embodiments, R7 and Rs, together with the carbon atom they are attached, form a cyclohexyl
optionally substituted with one or more OH, halogen, or C1-Cs alkoxyl.

[0259] In some embodiments, R7 and Rs, together with the carbon atom they are attached,
form a C3-Cs cycloalkyl. In some embodiments, R7 and Rs, together with the carbon atom
they are attached, form a cyclopropyl. In some embodiments, R7 and Rs, together with the
carbon atom they are attached, form a cyclobutyl. In some embodiments, R7 and Rs, together
with the carbon atom they are attached, form a cyclopentyl. In some embodiments, R7 and Rs,

together with the carbon atom they are attached, form a cyclohexyl.
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[0260] In some embodiments, mis 1,nis 1, and pis 1.

[0261] In some embodiments, mis 1,nis 1, pis 1, and Rz is Cs-Cio aryl.

[0262] In some embodiments, mis 1, nis 1, pis 1, and Rz is phenyl.

[0263] In some embodiments, mis 1,nis 1, pis 1, and Rz is a 5- to 14-membered saturated
or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S.
[0264] In some embodiments, mis 1,nis2, and pis 1.

[0265] In some embodiments, mis 1, nis 2, pis 1, and Rz is Cs-Cio aryl.

[0266] In some embodiments, mis 1, nis 2, pis 1, and Rz is phenyl.

[0267] In some embodiments, mis 1,nis2, pis 1, and Rz is a 5- to 14-membered saturated
or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S
[0268] In some embodiments, mis 1, nis 1, pis 1, X1 is -C(O)O- and Xz is absent.

[0269] In some embodiments, mis 1, nis 1, pis 1, X1 is absent, and X is absent.

[0270] In some embodiments, mis 1, nis 1, pis 1, X1is-O-, and Xz is absent.

[0271] In some embodiments, mis 1, nis 1, pis 1, X1is-S(O)-, and Xz is absent.

[0272] In some embodiments, mis 1, nis 1, pis 1, X1 is -C(O)NRs- and Xz is absent.
[0273] In some embodiments, mis 1, nis 2, pis 1, X1 is absent, and Xz is -O-.

[0274] In some embodiments, mis 1, nis 2, p is 1, X1 is absent, and Xz is S(O)z.

[0275] In some embodiments, mis 1, nis 2, pis 1, X1 is absent, and Xz is -C(O)NR3-.
[0276] In some aspects, the present disclosure provides, inter alia, a compound of Formula

(D that is a compound of Formula (I’):

S @),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein:

X1 is absent or -(CR3R4)q-;

X2 is absent, -S(0O)z2-, -C(O)-, or -C(0)0O-;

Ri1 is C1-Cs alkyl, C3-Cs cycloalkyl, Cs-Cio aryl, 5- to 14-membered saturated or
unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S; wherein
the alkyl, cycloalkyl, aryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or two Rs;

each Rz is Cs-C1o aryl, 5- to 12-membered heteroaryl comprising 1-6 heteroatoms

selected from N, O, and S, or 5- to 14-membered saturated or unsaturated heterocycloalkyl
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comprising 1-5 heteroatoms selected from N, O, and S; wherein the aryl, heteroaryl, or
heterocycloalkyl of any of the foregoing is optionally substituted with one or two Re;

each R3 is H;

each R4 is H;

each Rs independently is halogen or Ci-Cs alkyl,

each R independently is C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, Cs-Cio aryl,
or 5- to 14-membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms
selected from N, O, and S;

R7is C1-Cs alkyl,

Rs is C1-Cs alkyl,

mis 1;

nis 1 or2;

pis1; and

qis 2.
[0277] In some aspects, the compound of Formula (I’) is a compound of Formula (I'*), or a
prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein:

X1 is absent;

X215 -S(0O)2- or -C(O)O-;

Ri1 is Ci1-Cs alkyl, C3-Cs cycloalkyl, or Ce-Cio aryl; wherein the alkyl, cycloalkyl, or
aryl of any of the foregoing is optionally substituted with one or two Rs;

each Rz is 5- to 14-membered saturated or unsaturated heterocycloalkyl comprising 1-
5 heteroatoms selected from N, O, and S that is optionally substituted with one or two Re;

each Rs independently is halogen;

each Re independently is C3-Cs cycloalkyl;

R7is C1-Cs alkyl,

Rs is C1-Cs alkyl,

mis 1;

nis 1; and

pis 1.
[0278] In some aspects, the compound of Formula (I’) is a compound of Formula (I"’”), or a
prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein

X1 is absent or -(CR3R4)q-;

X2 is absent, -S(0O)z2-, -C(O)-, or -C(0)0O-;
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Ri1 is C1-Cs alkyl, C3-Cs cycloalkyl, Cs-Cio aryl, 5- to 14-membered saturated or
unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected from N, O, and S; wherein
the alkyl, cycloalkyl, aryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or two Rs;

each Rz is Co-C1o aryl, 5- to 12-membered heteroaryl comprising 1-6 heteroatoms
selected from N, O, and S, or 5- to 14-membered saturated or unsaturated heterocycloalkyl
comprising 1-5 heteroatoms selected from N, O, and S; wherein the aryl, heteroaryl, or
heterocycloalkyl of any of the foregoing is optionally substituted with one or two Re;

each R3 is H;

each R4 is H;

each Rs independently is halogen or C1-Cs alkyl,

each R independently is C1-Cs alkyl, C1-Cs haloalkyl, C3-Cs cycloalkyl, Cs-Cio aryl,
or 5- to 14-membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms
selected from N, O, and S;

R7is C1-Cs alkyl,

Rs is C1-Cs alkyl,

mis 1;

nis2;

pis1; and

qis 2.

[0279] In some embodiments, a compound of Formula (I) is a compound of Formula (II):

R2 /X']\

N R,
x,
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, Ri, R2, R3, Ra,
and Rs are as described herein for Formula (I).
[0280] In some embodiments, a compound of Formula (I) is a compound of Formula (ITa):
O

R2 /U\

N~ “OR;

(Ila),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein R1, Rz, and Rs are
as described herein for Formula (I).

[0281] In some embodiments, a compound of Formula (I) is a compound of Formula (IIb):

43



WO 2022/036080 PCT/US2021/045720

Rz\@/m
(IIb),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein R1, Rz, and Rs are
as described herein for Formula (I).

[0282] In some embodiments, a compound of Formula (I) is a compound of Formula (Ilc):

RZ@/C1-C6 alkyl
(Ilc),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein R2 and Rs are as
described herein for Formula (I).

[0283] In some embodiments, a compound of Formula (I) is a compound of Formula (IId):

R2\@ C3-Cg cycloalkyl
(11d),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein R2 and Rs are as
described herein for Formula (I).

[0284] In some embodiments, a compound of Formula (I) is a compound of Formula (ITe):

z
(R5)p©\@/x1\R
1
(Ile),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, Ri, R3, R4, Rs,
and p are as described herein for Formula (I).

[0285] In some embodiments, a compound of Formula (I) is a compound of Formula (IIf):

Rs
o
O N R,
(1ID),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, R1, R3, R4, and
Rs are as described herein for Formula (I).

[0286] In some embodiments, a compound of Formula (I) is a compound of Formula (IIg):
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RN )

‘\/N\@/X1\R1
(lg),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, R1, R3, R4, and
Rs are as described herein for Formula (I).

[0287] In some embodiments, a compound of Formula (I) is a compound of Formula (ITh):

(C1-Co alkyDN”

\\/N\@/X1\R1
(ITh),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, R1, R3, and R4
are as described herein for Formula (I).

[0288] In some embodiments, a compound of Formula (I) is a compound of Formula (I1i):

( :FS\‘\‘:/; i/x1\X,R1

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, X2, R1, R3, Ry,
and Rs are as described herein for Formula (I).

[0289] In some embodiments, a compound of Formula (I) is a compound of Formula (IIj):

N7 \
N/X1\X£R1
1),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, X2, R1, R3, Ry,
and Rs are as described herein for Formula (I).

[0290] In some embodiments, a compound of Formula (I) is a compound of Formula (ITk):

Ly
\\/N@/X1\X5R1
(IIk)

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, X2, R1, R3, Ry,

and Rs are as described herein for Formula (I).
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[0291] In some embodiments, a compound of Formula (I) is a compound of Formula (I11):

o™

~" O
N@/X1\X5R1
Im),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, X2, Ri, R3, Ry,
and Rs are as described herein for Formula (I).
[0292] In some embodiments, a compound of Formula (I) is a compound of Formula (I1I):

/X1\R1

(IID),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, Ri, R2, R3, R,
and Rs are as described herein for Formula (I).
[0293] In some embodiments, a compound of Formula (I) is a compound of Formula (Illa):

0
OR;

(1lla),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein R1, Rz, and Rs are
as described herein for Formula (I).

[0294] In some embodiments, a compound of Formula (I) is a compound of Formula (ITIb):

/R1
(IIb),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein R1, Rz, and Rs are
as described herein for Formula (I).
[0295] In some embodiments, a compound of Formula (I) is a compound of Formula (Ilc):

/Cq-CG alkyl

(I1Lc),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein R2 and Rs are as

described herein for Formula (I).
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[0296] In some embodiments, a compound of Formula (I) is a compound of Formula (IT1d):

,C3-Cg cycloalkyl
Rz N

(I11d),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein R2 and Rs are as
described herein for Formula (I).
[0297] In some embodiments, a compound of Formula (I) is a compound of Formula (Ille):

7
(Rs)p—i_ |

/X1\R1
N

(Ille),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, Ri, R3, R4, Rs,
and p are as described herein for Formula (I).

[0298] In some embodiments, a compound of Formula (I) is a compound of Formula (IIIf):

Rs o ,X1\R1
@
(ITIf),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, R1, R3, R4, and
Rs are as described herein for Formula (I).

[0299] In some embodiments, a compound of Formula (I) is a compound of Formula (Illg):

R5N\\/:\\l N/X1\R1

(IlTg),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, R1, R3, R4, and
Rs are as described herein for Formula (I).

[0300] In some embodiments, a compound of Formula (I) is a compound of Formula (IlTh):

(C+-Co alkyl)l\\l:/\\ Xi—R,
N N

(IITh),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, R1, R3, and R4

are as described herein for Formula (I).
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[0301] In some embodiments, a compound of Formula (I) is a compound of Formula (I111):

(I1I1),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, X2, Ri, R3, Ry,

and Rs are as described herein for Formula (I).

[0302] In some embodiments, a compound of Formula (I) is a compound of Formula (I11j):
N ’z | R—]

X=X
N N

(I113),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, X2, Ri, R3, Ry,
and Rs are as described herein for Formula (I).

[0303] In some embodiments, a compound of Formula (I) is a compound of Formula (ITIk):

Q ’R']
N/\ /X1§X2
N

(I11k),
[0304] or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, Xz, Ry,
R3, R4, and Rs are as described herein for Formula (I).

[0305] In some embodiments, a compound of Formula (I) is a compound of Formula (I111):

o/\
K/N R4
\O\‘ N’XPX2

(I111),
[0306] or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, Xz, Ry,
R3, R4, and Rs are as described herein for Formula (I).
[0307] In some aspects, the present disclosure provides a compound, 2-(2-(1-(2-(4-
fluorophenyl)-2-oxoethyl)pyrrolidin-3-yl)ethyl)isoindolin-1-one, i.e., MIN-101-B:
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( _/_@
0
o>
, or a prodrug, solvate, or pharmaceutically acceptable

salt thereof.

[0308] In one embodiment, MIN-101-B is (S)-2-(2-(1-(2-(4-fluorophenyl)-2-

( _/’@
e °
N
oxoethyl)pyrrolidin-3-yl)ethyl)isoindolin-1-one, ,0ra

prodrug, solvate, or pharmaceutically acceptable salt thereof.

[0309] In one embodiment, MIN-101-B is (R)-2-(2-(1-(2-(4-fluorophenyl)-2-

Co
oxoethyl)pyrrolidin-3-yl)ethyl)isoindolin-1-one.,

prodrug, solvate, or pharmaceutically acceptable salt thereof.

ora

[0310] In some embodiments, the compound is selected from the compounds described in
Table 1.
Table 1

Compound Structure and name NMR data
No.
1

\N/\ o 'HNMR (300 MHz,

K/N PIg CDCls) § 7.43 - 7.37

N, (m, 5H), 7.24 (t, ] =

/\O 8.5 Hz, 1H), 6.83 (d,

J=8.7Hz, 1H), 6.61

(d,J=12.9 Hz, 1H),

521 (s,2H), 4.67 (s,

2H),3.48 (d,J=4.7

Hz, 2H), 3.26 (t, J =

4.9 Hz, 4H), 2.69 (s,
4H), 2.44 (s, 3H),

126(d,J=11.2 Hz,

6H).

2 \/\N/\ 'HNMR (300 MHz,
CDCls) § 7.42 - 733

o)

N
~ NJ\O (m, SH), 7.23 (1, ] =
8.5 Hz, 1H), 6.83 (d,

J=8.7Hz, 1H), 6.61

benzyl 4,4-dimethyl-7-(4-methylpiperazin-1-yl)-
3,4-dihydroisoquinoline-2(1H)-carboxylate
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benzyl 4,4-dimethyl-7-(4-propylpiperazin-1-yl)-
3,4-dihydroisoquinoline-2(1H)-carboxylate

(d,J=13.1 Hz, 1H),
521 (s, 2H), 4.67 (s,
2H),3.48(d,J=4.8
Hz, 2H), 3.20 (s,
4H), 2.62 (s, 2H),
238(t,J=79Hz,
2H), 1.60 (s, 4H),
126 (d,J =83 Hz,
6H), 0.95 (t, ] =7.4
Hz, 3H).

oA

Meeaae

benzyl 7-(4-(3-methoxy-3-oxopropyl)piperazin-1-
y1)-4,4-dimethyl-3.4-dihydroisoquinoline-2(1H)-
carboxylate

'HNMR (300 MHz,
CDCls) § 7.45-17.33
(m, 5H), 723 (t,J =
8.3 Hz, 1H), 6.82
(dd,J=8.7,2.5Hz,
1H), 6.60 (d, J =
12.9 Hz, 1H), 5.21
(s, 2H), 4.67 (s, 2H),
3.71 (s, 3H), 3.48 (d,
J=4.7Hz, 2H), 3.17
(t, ]=5.0 Hz, 4H),
2.78 (t,] =74 Hz,
2H),2.63 (t,1=4.9
Hz, 4H), 257 (t, ] =
7.3 Hz, 2H), 1.26 (d,
J=11.7Hz, 6H).

Dy

2-cyclopentyl-4,4-dimethyl-7-(4-
(trifluoromethyl)phenyl)-1,2.3,4-
tetrahydroisoquinoline

'HNMR (300 MHz,
DMSO-ds) §7.92 -
7.74 (m, 4H), 7.58 —
7.35 (m, 3H), 3.67
(s, 2H), 3.31 (s, 2H),
2.45 (s, 2H), 1.89 (s,
2H), 1.65(d,J=17.7
Hz, 2H), 1.56 (d, ] =
7.5 Hz, 2H), 1.47 (¢,
J=8.7Hz, 2H), 1.28
(s,6H), 123 (d,J =
2.3 Hz, 2H).

FiC O
/\/\OH

3-(4,4-dimethyl-7-(4-(trifluoromethyl)phenyl)-3,4-
dihydroisoquinolin-2(1H)-yl)propan-1-ol

'HNMR (300 MHz,
CDs;0D) 6 7.81 -
7.70 (m, 4H), 7.54 —
7.46 (m, 2H), 7.37
(d, J=18Hz, 1H),
3.62 (s, 2H), 3.37 (s,
1H), 2.52 (s, 2H),
245 (s, 3H), 1.37 (s,
6H), 1.30 (s,
2H)ppm.

>

'HNMR (300 MHz,
CDCl3) § 7.69 (s,
4H), 7.44 (d,J=12
Hz, 2H), 727 (t, ] =
1.2 Hz, 1H), 3.72 (s,
2H), 2.52 (s, 2H),
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4 4-dimethyl-2-propyl-7-(4-
(trifluoromethyl)phenyl)-1,2.3,4-
tetrahydroisoquinoline

168 (p,J=72Hz,
2H), 1.39 (s, 6H),
1.29 (s, 2H), 1.00 (¢,
J = 7.4 Hz, 3H).

N

@ 3

benzyl 5,5-dimethyl-8-(4-methylpiperazin-1-yl)-
1,3,4,5-tetrahydro-2H-benzo|c]azepine-2-
carboxylate

'H NMR (400 MHz,
CDCls, 3:2 ratio of
rotamers): 6 7.38 —
7.18 (m, 6H), 6.83 —
6.72 (m, 1.4H), 6.59
(d, ] =2.7 Hz, 0.6H),
5.08 (s, 0.8H), 5.03
(s, 1.2H), 4.59 (s,
0.8H), 4.53 (s,
1.2H), 3.78 - 3.69
(m, 2H), 3.21 (t,J
=5.0Hz, 1.6H), 3.08
(t, J=5.0Hz, 2. 4H),
2.58 —2.49 (m, 4H),
1.94 - 1.81 (m, 2H),
1.33 (s, 6H).

Y 3

benzyl 5,5-dimethyl-8-(4-propylpiperazin-1-yl)-
1,3,4,5-tetrahydro-2H-benzo|clazepine-2-
carboxylate

'HNMR (400 MHz,
CDCl;, 3:2 ratio of
rotamers): 6 7.37 -
7.19 (m, 6H), 6.82 —
6.72 (m, 1.4H), 6.59
(d, ] =2.8 Hz, 0.6H),
5.08 (s, 0.8H), 5.03
(s, 1.2H), 4.59 (s,
0.8H), 4.53 (s,
1.2H), 3.79 - 3.68
(m, 2H), 3.20 (t,J
=5.0 Hz, 2H), 3.08
(t, J = 5.0 Hz, 2H),
2.60 —2.50 (m, 4H),
2.39-2.31 (m, 2H),
1.93 - 1.82 (m, 2H),
1.60 -1.49 (m, 2 H),
1.33 (s, 6H), 0.93 (q.
J =69 Hz 3H).

doy 30

benzyl 8-(4-(3-methoxy-3-oxopropyl)piperazin-1-
y1)-5,5-dimethyl-1,3,4,5-tetrahydro-2H-
benzo|clazepine-2-carboxylate

'HNMR (400 MHz,
DMSO-dy, 3:2 ratio
of rotamers): 6 7.38
—7.14 (m, 6H), 6.75
(ddd,J=838,6.0,2.6
Hz,1H), 6.68 (d, ] =
2.7 Hz, 0.4H), 6.61
(d, J=29Hz, 0.6H),
5.01 (s, 0.8H), 4.97
(s, 1.2H), 4.51 (s,
1.2H), 4.50 (s,0.8H),
3.68 — 3.57 (m, 5H),
3.06(t,J=5.1Hz,
1.6H),2.96 (t,J =
4.9 Hz, 2.4H), 2.65 —
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2.56 (m, 2H), 2.56 -
2.38, m, 6H,
overlaps with DMSO
signal) 1.88-1.77 (m,
2H), 1.24 (s, 6H).

10

FsC Q
9@

2-cyclopentyl-5,5-dimethyl-8-(4-
(trifluoromethyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo|clazepine

'HNMR (400 MHz,
DMSO-ds) 6 7.88 (d,
J=8.1Hz, 2H), 7.80
(d, J=8.3Hz, 2H),
755(@dd, J=82,2.1
Hz, 1H), 7.47 (dd, J
=5.2,3.0Hz 2H),
4.00 (s, 2H), 2.99 (t,
J=5.7Hz, 2H), 2.73
—2.64 (m, 1H), 1.84
—1.69 (m, 4H), 1.65
—1.51 (m, 2H), 1.48
—1.28 (m, 10H).

11

/\/\OH
N

F3C O

3-(5,5-dimethyl-8-(4-(trifluoromethyl)phenyl)-
1,3,4,5-tetrahydro-2H-benzo|c]azepin-2-yl)propan-

1HNMR (400 MHz,
CDCls): 6 7.68 (s,
4H), 7.49 — 7.43 (m,
2H, 7.33 (s, 1H),
4.11 (s, 2H), 3.93
(brs, 1H), 3.80 (t,J =
53 Hz,2H),3.17 -
3.07 (m, 2H), 2.69 (1,
J=57Hz, 2H), 1.88
- 1.77 (m, 2H), 1.71
(g, J=5.6 Hz, 2H),
1.43 (s, 6H).

12

1-o0l
~

OO

5,5-dimethyl-2-propyl-8-(4-
(trifluoromethyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo|clazepine

'HNMR (400 MHz,
CDCls) § 7.67 (s,
4H), 7.50 — 7.40 (m,
2H), 7.29 (d,J=2.0
Hz, 1H), 4.04 (s,
2H), 3.10 — 3.00 (m,
2H), 2.45 - 2.36 (m,
2H), 1.87 - 1.75 (m,
2H), 1.53 (sx,J=7.6
Hz, 2H), 1.43 (s,
6H), 0.87 (t,1=7.4
Hz, 3H).

13

En

4 4-dimethyl-2-((tetrahydro-2H-pyran-4-
yl)methyl)-7-(4-(trifluoromethyl)phenyl)-1,2,3,4-
tetrahydroisoquinoline

'H NMR (400 MHz,
DMSO0) & 7.89 —
7.75 (m, 4H), 7.56 —
7.42 (m, 2H), 7.39
d,T=19Hz, 1H),
3.85 (ddd, J = 11.6,
4.4,1.9 Hz, 2H),
3.60 (s, 2H), 3.28 (d,
J=2.1Hz, 1H), 2.41
(s, 2H), 2.30 (d,J =
7.3 Hz, 2H), 1.88
(ddd, J=112,74,
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39Hz 1H), 1.71 -
1.62 (m, 2H), 1.28
(s, 6H), 1.17 (qd, J =
11.9, 4.4 Hz, 2H).
1H under solvent
peaks.

14

3-(5,5-dimethyl-8-(4-(trifluoromethyl)phenyl)-
1.3.4,5-tetrahydro-2H-benzo| c]azepin-2-yl)-1-
(indolin-1-yl)propan-1-one

'HNMR (400 MHz,
DMSO0) §8.02 (d, J
=8.0 Hz, 1H), 7.87
(d,J=8.2Hz, 2H),
7.79 (d,J = 8.3 Hz,
2H), 7.60 — 7.50 (m,
2H), 7.47 (d,J=8.2
Hz, 1H), 7.18 (d, ] =
7.3 Hz, 1H), 7.10 (t,
J=7.7Hz, 1H), 6.94
(t, ]=7.4Hz, 1H),
4.12 - 3.98 (m, 4H),
3.02(@dt,J=171,
7.0 Hz, 4H), 2.67
(dt,1=36.8, 7.3 Hz,
4H), 1.75(d,J=5.9
Hz, 2H), 1.37 (s,
6H).

15

Q
LN s
N3y
F

7-(4-cyclopentylpiperazin-1-yl)-2-((4-
fluorobenzyl)sulfonyl)-4,4-dimethyl-1,2,3 4-
tetrahydroisoquinoline

'H NMR (400 MHz,
DMSO0) § 7.54 —
7.42 (m, 2H), 7.29 -
7.16 (m, 3H), 6.82
(dd,J=8.8,2.6 Hz,
1H), 6.58 (d,J=2.5
Hz, 1H), 4.52 (s,
2H), 4.29 (s, 2H),
3.30 (s, 4H), 3.06 (d,
J=6.5Hz, 6H), 2.46
—2.42 (m, 1H), 1.80
(s, 2H), 1.62 (s, 2H),
151 (d,J =93 Hz,
2H), 1.40 — 1.28 (m,
2H), 1.16 (s, 6H).

16

(7-(4-cyclopentylpiperazin-1-yl)-4,4-dimethyl-3,4-

dihydroisoquinolin-2(1H)-yl)(4-(pyrrolidin-1-
yl)phenyl)methanone

'HNMR (400 MHz,
DMSO0) §7.27 (d, ]
=8.6 Hz, 2H), 7.19
(d,J=8.6 Hz, 1H),
6.79 (dd, ] =8.8,2.6
Hz, 1H), 6.60 (s,
1H), 6.57 — 6.49 (m,
2H), 4.66 (s, 2H),
3.53 (s, 2H), 3.30 —
3.22 (m, 6H), 3.05 (t,
J=5.0Hz, 4H), 2.46
—2.40 (m, 1H), 1.99
—1.94 (m, 4H), 1.86
—1.75 (m, 2H), 1.66
—1.56 (m, 2H), 1.54
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—1.44 (m, 2H), 1.40
-128 (m, 2H), 1.14
(s, 6H). 2H under
solvent peaks.

17

(7-(4-cyclopentylpiperazin-1-yl)-4,4-dimethyl-3,4-
dihydroisoquinolin-2(1H)-y1)(1,3-dimethyl-1H-
pyrazol-5-yl)methanone

'H NMR (400 MHz,
DMSO0)67.21(d,J
=6.3 Hz, 1H), 6.85 -
6.77 (m, 1H), 6.66
(d, J=66.3 Hz, 1H),
6.26 (d, ] =20.2 Hz,
1H), 471 (d,J=
31.1 Hz, 2H), 3.73
(s, 3H), 3.63 (brs,
1H), 3.49 (brs, 1H),
3.06 (brs, 4H), 2.47
—2.40 (m, 1H), 2.18
(s, 3H), 1.80 (brs,
2H), 1.61 (br s, 2H),
1.50(d,J =74 Hz,
2H), 1.34 (br s, 2H),
1.16 (d, ] =47.7 Hz,
6H). 4H under
solvent peaks.

18

N-cyclopentyl-7-(4-cyclopentylpiperazin-1-yl)-4,4-
dimethyl-3,4-dihydroisoquinoline-2(1H)-
carboxamide

'HNMR (400 MHz,
DMSO0) §7.17 (d, ]
=8.6 Hz, 1H), 6.78
(dd, J=8.6,2.6 Hz,
1H), 6.56 (d,J=2.5
Hz, 1H), 6.16 (d, ] =
7.0 Hz, 1H), 4.45 (s,
2H), 3.96 (p,J=7.0
Hz, 1H), 3.31 -3.28
(m, 3H), 3.06 (,J =
5.0 Hz, 4H), 2.55 -
2.52 (m, 3H), 2.47 -
241 (m, 1H), 1.78
(dt,J=11.6,7.3 Hz,
4H), 1.69 — 1.57 (m,
4H), 1.54 - 1.30 (m,
8H), 1.14 (s, 6H).

19

p-tolyl 7-(4-cyclopentylpiperazin-1-yl)-4,4-
dimethyl-3,4-dihydroisoquinoline-2(1H)-
carboxylate

'HNMR (400 MHz,
DMSO0) §7.24 (d, ]
=8.7Hz, 1H), 7.21 -
7.15 (m, 2H), 7.00
(dd, J=13.2,8.2 Hz,
2H), 6.83 (dd, J =
8.8, 2.5 Hz, 1H),
6.70 (brs, 1H), 4.76
(s, 1H), 4.59 (s, 1H),
3.57 (s, 1H), 3.42 (s,
1H), 3.08 (t,1=5.0
Hz, 4H), 2.53 (s,
2H), 2.46 — 2.42 (m,
1H), 2.29 (s, 3H),
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1.86 — 1.74 (m, 2H),
1.68 — 1.57 (m, 2H),
1.51(dq,J=12.9,
49 Hz, 2H), 1.41 -
1.29 (m, 2H), 1.23
(d, J=16.1 Hz, 6H).
2H under solvent
peaks.

20

5,5-dimethyl-2-((tetrahydro-2H-pyran-4-
yl)methyl)-8-(4-(trifluoromethyl)phenyl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine

'HNMR (400 MHz,
DMSO0) §7.88 (d, J
=8.2 Hz, 2H), 7.80
(d,J=8.2Hz, 2H),
755(dd, J=8.1,2.2
Hz, 1H), 747 (d,] =
8.3 Hz, 2H), 3.96 (s,
2H), 3.78 (ddd, J =
11.4,4.5,2.0Hz,
2H), 3.27 -3.21 (m,
2H), 291 (t,1=5.7
Hz, 2H),2.23 (d, ] =
7.1 Hz, 2H), 1.74 (tt,
J=6.8, 4.0 Hz, 3H),
1.58 — 1.48 (m, 2H),
1.37 (s, 6H), 1.06
(qd,J=11.9, 4.5 Hz,
2H).

2-(4-fluorobenzyl)-5,5-dimethyl-8-(4-
(trifluoromethyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo|clazepine

21 'HNMR (400 MHz,
DMSO0) 8 7.87 (d,J
O = 8.3 Hz, 2H), 7.80
N P (d,J =82 Hz, 2H),
F ‘ L _ 7.56 (dd,J =82,2.1
- /N Hz, 1H), 7.48 (d,] =
F 8.3 Hz, 1H), 7.40 (d,
2-(5,5-dimethyl-8-(4-(trifluoromethyl)phenyl)- J=2.2Hz, 1H), 4.04
1,3,4,5-tetrahydro-2H-benzo|c]azepin-2-y1)-N,N- (s, 2H), 3.24 (s, 2H),
dimethylacetamide 2.95 (s, SH), 2.79 (s,
3H), 1.75 (t, T=5.7
Hz, 2H), 1.37 (s,
6H).
22 . F 'HNMR (400 MHz,

DMSO0) §7.82 (q.J
= 8.4 Hz, 4H), 7.57
(dd,J=8.2,2.1 Hz,
1H), 7.50 (d, T = 8.3
Hz, 1H), 7.34 - 725
(m, 3H), 7.17 — 7.08
(m, 2H), 3.99 (s,
2H), 3.56 (s, 2H),
291 (t,J=56Hz,
2H), 1.76 (dd, J =
7.5,3.9 Hz, 2H),
1.38 (s, 6H).
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23

(
F O N\/E-N
Fl />\

S
4-(2-(5,5-dimethyl-8-(4-(trifluoromethyl)phenyl)-
1.3.4,5-tetrahydro-2H-benzo| c]azepin-2-yl)ethyl)-

2-methylthiazole

"H NMR (400 MHz,
DMSO0) §7.89 (d, J
= 8.2 Hz, 2H), 7.80
(d, J= 8.3 Hz, 2H),
7.58 - 7.51 (m, 2H),
746 (d,J =82 Hz,
1H), 7.07 (s, 1H),
4.04 (s, 2H), 3.00 (t,
J=5.6Hz, 2H), 2.83
(t, J=7.6 Hz, 2H),
267(t,J=175Hz,
2H), 2.56 (s, 3H),
1.74 (t, 1 =5.7Hz,
2H), 1.36 (s, 6H).

24

O J o
F O M\
0
F
F 0

2-(2-(2,6-dimethoxyphenoxy)ethyl)-5,5-dimethyl-
8-(4-(trifluoromethyl)phenyl)-2,3.4,5-tetrahydro-
1H-benzo|c]azepine

'H NMR (400 MHz,
DMSO0) 6 7.86 (d, J
=8.2 Hz, 2H), 7.79
(d,J=8.2 Hz, 2H),
756(dd,J=81,2.2
Hz, 1H), 7.51 - 7.44
(m, 2H), 6.96 (t,J =
8.4 Hz, 1H), 6.63 (d,
J=8.3Hz, 2H), 4.07
(s,2H),3.93 (t,J =
6.1 Hz, 2H), 3.69 (s,
6H), 3.04 (t,J=57
Hz, 2H),2.72 (t, ] =
6.1 Hz, 2H), 1.75 (t,
J=5.4Hz, 2H), 1.38
(s, 6H).

25

cyclohexyl(7-(4-cyclopentylpiperazin-1-yl)-4,4-
dimethyl-3,4-dihydroisoquinolin-2(1H)-
yl)methanone

'HNMR (400 MHz,
DMS0)567.18(d,J
=8.5Hz, 1H), 6.79
(dt,J=8.7,3.0 Hz,
1H), 6.67 (dd, ] =
21.4,27Hz, 1H),
4.66 (s, 1H), 4.54 (s,
1H), 345, J =
10.9 Hz, 2H), 3.07
(g, J=5.7Hz, 4H),
277 - 2.68 (m, 1H),
2.59-2.51 (m, 4H),
247 -2.41 (m, 1H),
1.86 - 1.75 (m, 2H),
1.74 - 142 (m,
10H), 1.35(q,J =
12.5 Hz, 6H), 1.15
(d, ] =32.8 Hz, 6H).
4+1H under solvent
peaks.
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26

N-(3-chloro-4-fluorophenyl)-7-(4-
cyclopentylpiperazin-1-yl)-4,4-dimethyl-3,4-
dihydroisoquinoline-2(1H)-carboxamide

"H NMR (400 MHz,
DMSO0) 6 8.69 (s,
1H), 7.77 (dd, J =
6.9, 2.6 Hz, 1H),
745 (ddd, J=9.1,
4.3,2.6 Hz, 1H),
730(t,J=9.1 Hz,
1H), 7.21 (d,J = 8.6
Hz, 1H), 6.82 (dd, J
=8.7,2.6 Hz, 1H),
6.62 (d,J=2.5 Hz,
1H), 4.63 (s, 2H),
3.47 (s, 2H), 3.08 (t,
J=5.0 Hz, 4H), 2.56
~2.52 (m, 4H), 2.47
—2.44 (m, 1H), 1.80
(t,J=9.1 Hz, 2H),
1.62 (qd, J = 10.5,
9.2, 5.4 Hz, 2H),
1.57 — 1.46 (m, 2H),
1.41 - 1.29 (m, 2H),
1.19 (s, 6H).

27

cyclopentyl 7-(4-cyclopentylpiperazin-1-yl)-4,4-
dimethyl-3,4-dihydroisoquinoline-2(1H)-
carboxylate

'HNMR (400 MHz,
DMS0)67.19(,J
=8.6 Hz, 1H), 6.79
(dd,J=8.7,2.6 Hz,
1H), 6.64 (d.J=2.9
Hz, 1H), 5.03 (tt, J =
5.4,2.3 Hz, H),
4.50 (s, 2H), 3.06 (t,
J=49Hz, 4H), 2 .46
—2.41 (m, 1H), 1.86
—1.72 (m, 4H), 1.68
— 1.47 (m, 10H),
134 (dg,J =162,
8.0 Hz, 2H), 1.14 (s,
6H). 2+4H under
solvent peaks.

28

2-((1H-imidazol-4-yl)sulfonyl)-7-(4-

cyclopentylpiperazin-1-yl)-4,4-dimethyl-1,2,3,4-

tetrahydroisoquinoline

'H NMR (400 MHz,
DMSO0) 6 12.90 (br
s, IH), 8.17 (s,
1.24H formic acid),
7.87(d,J=179 Hz,
2H),7.19(d,J=8.7
Hz, 1H), 6.80 (dd, J
=8.7,2.6 Hz, 1H),
6.63(d,J=2.6Hz,
1H), 4.15 (s, 2H),
3.06(,J=49Hz,
4H), 2.97 (s, 2H),
2.54 - 2.52 (m, 2H),
248 —2.43 (m, 1H),
1.87 - 1.73 (m, 2H),
1.68 — 1.56 (m, 2H),
1.56 — 1.43 (m, 2H),
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1.42 - 1.28 (m, 2H),
1.20 (s, 6H). 2H
under solvent peaks.

29

2-(cyclohexylsulfonyl)-7-(4-cyclopentylpiperazin-
1-y1)-4,4-dimethyl-1,2,3 4-tetrahydroisoquinoline

'HNMR (400 MHz,
DMSO0) §7.21(d,J
=8.7 Hz, 1H), 6.82
(dd, J=8.8,2.6 Hz,
1H), 6.62 (d,J=2.6
Hz, 1H), 4.39 (s,
2H), 3.24 (s, 2H),
3.27-3.16 (m, 2H),
3.06 (t,J=5.0Hz,
4H), 2.56 —2.52 (m,
2H),2.45(d,J=17.7
Hz, 1H),2.03 (d, ] =
12.2 Hz, 2H), 1.84 —
1.73 (m, 4H), 1.66 —
1.58 (m, 3H), 1.55 -
1.20 (m, 9H), 1.19
(s, 6H), 1.18 — 1.11
(m, 1H).

30

F

F
5,5-dimethyl-2-((1-methyl-1H-pyrazol-5-
yl)methyl)-8-(4-(trifluoromethyl)phenyl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine

'H NMR (400 MHz,
DMSO0) §7.86 (d, J
— 8.3 Hz, 2H), 7.81
(d,J=8.4Hz, 2H),
7.58(dd, J=82,2.1
Hz, 1H), 7.50 (d,J =
8.2 Hz, 1H), 7.32
(dd,J=15.7,2.0 Hz,
2H).6.07 (d,1=1.7
Hz, 1H), 4.02 (s,
2H), 3.73 (s, 3H),
3.59 (s, 2H), 2.93 (t,
J=5.6Hz, 2H), 1.76
(t,J=5.5Hz, 2H),
1.38 (s, 6H).

31

2,5,5-trimethyl-8-(4-(trifluoromethyl)phenyl)-
2,3,4,5-tetrahydro-1H-benzo| c]azepine

'HNMR (400 MHz,
DMSO) & 8.18 (s,
1H, formic acid),
7.89 (d,J =8.2 Hz,
2H), 7.81(d,J=8.3
Hz, 2H), 7.59 (dd, J
=8.2,2.2Hz, 1H),
752 (d,J=2.2Hz,
1H), 7.48 (d,J=8.2
Hz, 1H), 3.99 (s,
2H), 2.93 (t, 2H),
2.32 (s, 3H), 1.77 (&,
2H), 1.37 (s, 6H).
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32

2-cyclohexyl-5,5-dimethyl-8-(4-

(trifluoromethyl)phenyl)-2,3.4,5-tetrahydro-1H-

benzo|clazepine

'H NMR (400 MHz,
DMSOQO) 5 8.18 (s,
1H, formic acid),
7.88(d,J=8.1Hz,
2H),7.79 (d,1=8.2
Hz, 2H), 7.53 (dd, J
=8.1,2.2 Hz, 1H),
751744 (m, 2H),
3.96 (s, 2H), 2.97 (t,
J=5.8Hz, 2H), 2.46
—2.38 (m, 1H), 1.81
—1.66 (m, 6H), 1.54
(t, J=9.5 Hz, 1H),
1.39 - 1.06 (m, 1H).

33

2-((3-chlorophenyl)sulfonyl)-7-(4-

cyclopentylpiperazin-1-yl)-4,4-dimethyl-1,2,3,4-

tetrahydroisoquinoline

'HNMR (400 MHz,
DMSO0) 6 7.86 —
7.77 (m, 3H), 7.71 (1,
J=78Hz, 1H), 7.19
(d, J=8.7Hz, 1H),
6.81(dd,]=86,2.6
Hz, 1H), 6.65(d, ] =
2.6 Hz, 1H), 4.11 (s,
2H), 3.05(t,J=5.0
Hz, 4H), 2.99 (s,
2H), 2.47 - 2.41 (m,
1H), 1.85 - 1.74 (m,
2H), 1.61 (tq, J =
9.4,55,39Hz 2H),
1.56 — 1.45 (m, 2H),
1.40 - 1.27 (m, 2H),
1.21 (s, 6H). 4H
under solvent peaks.

34

Cl
LN s cl
Ny

7-(4-cyclopentylpiperazin-1-y1)-2-((3,5-

dichlorophenyl)sulfonyl)-4,4-dimethyl-1,2.3,4-

tetrahydroisoquinoline

'HNMR (400 MHz,
DMSO0) 88.05(t, J=
1.9 Hz, 1H), 7.84 (d,
J=19Hz, 2H), 7.20
(d, J=8.6 Hz, 1H),
6.81(dd,]=87,27
Hz, 1H), 6.65(d, ] =
2.8 Hz, 1H), 4.16 (s,
2H), 3.05 (t,J =538
Hz, 6H), 2.43 (s,
1H), 1.84 — 1.75 (m,
2H), 1.68 — 1.56 (m,
2H), 1.54 — 1.45 (m,
2H), 1.41 — 1.28 (m,
2H), 1.21 (s, 6H). 4H
under solvent peaks.

35

'H NMR (400 MHz,
DMSO0) §7.19 (dd, J
=122, 8.6 Hz, 1H),

7.01(dd, J=7.9,423
Hz, 1H), 6.91 (¢, ] =

7.8 Hz, 1H), 6.83
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benzo[d][1,3]dioxol-4-y1(7-(4-
cyclopentylpiperazin-1-yl)-4,4-dimethyl-3,4-
dihydroisoquinolin-2(1H)-yl)methanone

(dd,J=179,12Hz,
1H), 6.81 — 6.75 (m,
1H), 6.57(,J1=2.7
Hz, 1H), 6.06 (d, ] =
4.9 Hz, 2H), 4.76 (s,
1H), 4.50 (s, 1H),
3.63 (s, 1H), 3.09 (1,
J=52Hz, 2H), 3.02
(t, J=4.8 Hz, 2H),
2.56 —2.52 (m, 2H),
249 -2.46 (m, 2H),
243 (d,J=82Hz,
1H), 1.87 - 1.73 (m,
2H), 1.68 — 1.56 (m,
2H), 1.55 - 1.42 (m,
2H), 1.41 - 1.26 (m,
2H), 1.22 (s, 3H),
1.05 (s, 3H). 1H
under solvent peaks.

36

A

U@%

cyclopentyl(7-(4-cyclopentylpiperazin-1-yl)-4,4-
dimethyl-3,4-dihydroisoquinolin-2(1H)-
yl)methanone

'HNMR (400 MHz,
DMSO0) 5 7.19 (dd,J
=8.6,2.6 Hz, 1H),
6.79 (t, ] =79 Hz,
1H), 6.67 (dd, J =
10.8, 2.5 Hz, 1H),
4.67 (s, 1H), 4.56 (s,
1H),347(,J=95
Hz, 2H), 3.07(q. ] =
3.6,3.0 Hz, 5H),
1.78 (d, ] =11.0 Hz,
4H), 1.72 — 1.43 (m,
11H), 1.34 (1,1 =9.7
Hz,2H), 1.15(d,J =
27.7 Hz, 6H). 4H
under solvent peaks.

37

g@@@

(7-(4-cyclopentylpiperazin-1-yl)-4,4-dimethyl-3,4-
dihydroisoquinolin-2(1H)-y1)(2-
methoxyphenyl)methanone

'HNMR (400 MHz,
DMSO0) & 7.41 (tt, J
=17.5,2.2Hz, 1H),
724 - 7.14 (m, 2H),
7.10 (d,J = 8.4 Hz,
1H), 7.00 (t, =74
Hz, 1H), 6.77 (ddd, J
=20.1,11.7,2.7 Hz,
1.5H), 6.45 (d,J =
2.5 Hz, 0.5H), 4.98 —
449 (m, 1H), 4.38 —
420 (m, 1H), 3.77
(s, 1.33H), 3.66 (s,
1.66H), 3.62 (s, 1H),
3.14 (d,J =23 Hz,
1H), 3.04 (dt, J =
33.9, 5.1 Hz, 4H),
243 -2.38 (m, 1H),
1.86 — 1.72 (m, 2H),
1.66 — 1.54 (m, 2H),
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1.53 - 1.47 (m, 2H),
1.43 - 1.27 (m, 2H),
123 (d,J=5.0Hz,
3H), 1.02(d,J =
30.3 Hz, 3H). 4H
under solvent peaks.

38

Cl
(3-chloro-5-fluorophenyl)(7-(4-
cyclopentylpiperazin-1-yl)-4,4-dimethyl-3,4-
dihydroisoquinolin-2(1H)-yl)methanone

'HNMR (400 MHz,
DMS0) 6758, ]
=5.7Hz, 1H), 7.36
(t,J=1.6 Hz, 1H),
732(d,J =8.7 Hz,
1H), 7.20 (dd, J =
15.1, 8.6 Hz, 1H),
6.85 - 6.77 (m, 1H),
6.64 (d,J =853 Hz,
1H), 4.75 (s, 1H),
448 (s, IH), 3.62 (s,
1H), 3.30 (s, 1H),
3.05(d, J =26.8 Hz,
4H), 2.45 - 2.39 (m,
1H), 1.79 (brs, 2H),
1.61 (brs, 2H), 1.50
(brs, 2H), 1.42 -
1.28 (m, 2H), 1.23
(s. 3H), 1.07 (s, 3H).
4H under solvent
peaks.

39

Cl

Cl
(7-(4-cyclopentylpiperazin-1-yl)-4,4-dimethyl-3,4-
dihydroisoquinolin-2(1H)-y1)(3,5-
dichlorophenyl)methanone

'HNMR (400 MHz,
DMSQ) 6 7.75 (s,
1H), 749 (d,J=2.0
Hz, 2H), 7.20 (dd, J
=143, 8.5 Hz, 1H),
6.81 (s, 1H), 6.65 (d,
J=83.0Hz, 1H),
475 (s, 1H), 4.48 (s,
1H), 3.62 (s, 1H),
3.29 (s, 1H), 3.05 (d,
J=262Hz, 4H),
242 (s, 1H), 1.80 (br
s, 2H), 1.61 (br s,
2H), 1.50 (br s, 2H),
1.34 (brs, 2H), 1.24
(s, 3H), 1.08 (s, 3H).
4H under solvent
peaks.

40

7-(4-cyclopentylpiperazin-1-y1)-N-(2,3-
dihydrobenzo|b][ 1,4]dioxin-6-y1)-4,4-dimethyl-3,4-
dihydroisoquinoline-2(1H)-carboxamide

'H NMR (400 MHz,
DMSO) & 8.29 (s,
1H), 7.20 (d, 1 = 8.7
Hz, 1H), 7.06 (d, J =
2.5 Hz, 1H), 6.89
(dd, J=8.8,2.5 Hz,
1H), 6.81 (dd, J =
8.7,2.6 Hz, 1H),
6.71(d,J=8.8 Hz,
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1H),6.61 (d,J=2.6
Hz, 1H), 4.60 (s,
2H), 4.23 - 4.14 (m,
4H), 3.44 (s, 2H),
3.07(,J=5.0Hz,
4H), 2.55 - 2.52 (m,
3H), 2.47 - 2.41 (m,
1H), 1.85 - 1.76 (m,
2H), 1.66 — 1.56 (m,
2H), 1.56 — 1.47 (m,
2H), 1.36 (q,J =
10.1, 9.1 Hz, 2H),
1.18 (s, 6H). 1H
under solvent peaks.

41

7-(4-cyclopentylpiperazin-1-yl)-4,4-dimethyl-N-(4-
(trifluoromethyl)phenyl)-3,4-dihydroisoquinoline-
2(1H)-carboxamide

'H NMR (400 MHz,
DMSO)  8.89 (s,
1H), 7.72 (d,J = 8.7
Hz, 2H), 7.59 (d, ] =
8.7 Hz, 2H), 7.22 (d,
J=8.7Hz, 1H), 6.82
(dd,J=8.7,2.7Hz,
1H), 6.64 (d,J=2.5
Hz, 1H), 4.67 (s,
2H), 3.50 (s, 2H),
3.08(t,J=5.0Hz,
4H), 2.56 — 2.52 (m,
4H), 2.47 — 2.44 (m,
1H), 1.86 — 1.77 (m,
2H), 1.67 — 1.57 (m,
2H), 1.54 — 1.45 (m,
2H), 1.41 — 1.30 (m,
2H), 1.20 (s, 6H).

42

4-methoxyphenyl 7-(4-cyclopentylpiperazin-1-yl)-
4.4-dimethyl-3,4-dihydroisoquinoline-2(1H)-
carboxylate

'HNMR (400 MHz,
DMSO0) §7.24 (d, ]
=8.6 Hz, 1H), 7.06
(d,J=8.7Hz, 1H),
7.02 (d,J =8.9 Hz,
1H), 6.96 — 6.88 (m,
2H), 6.83 (dd, J =
8.9,2.7 Hz, 1H),
6.70 (brs, 1H), 4.76
(s, 1H), 4.58 (s, 1H),
3.74 (s, 3H), 3.57 (s,
1H), 3.41 (s, 1H),
3.08(t,J=5.0Hz,
4H), 2.56 —2.51 (m,
4H), 2.47 - 2.41 (m,
1H), 1.80 (td, J =
10.8, 6.1 Hz, 2H),
1.68 — 1.56 (m, 2H),
1.56 — 1.43 (m, 2H),
1.42 - 1.29 (m, 2H),
1.23(d,J=16.9 Hz,
6H).
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43

cyclohexyl 7-(4-cyclopentylpiperazin-1-yl)-4,4-
dimethyl-3,4-dihydroisoquinoline-2(1H)-
carboxylate

'H NMR (400 MHz,
DMS0)567.19(d,J
=8.7Hz, 1H), 6.79
(dd,J=8.7,2.6 Hz,
1H), 6.65(d,J=2.5
Hz, 1H), 4.65 - 4.57
(m, 1H), 452 (d,J =
13.7 Hz, 2H), 3.37
(brs, 1H), 3.06 (t,J
=49 Hz, 4H), 2.54 -
2.52 (m, 1H), 2.46 -
241 (m, 1H), 1.80
(q,1=9.9,93 Hz,
4H), 1.72 - 1.57 (m,
4H), 1.57 - 1.26 (m,
10H), 1.15 (s, 6H).
1+3H under solvent
peaks.

44

4-fluorophenyl 7-(4-cyclopentylpiperazin-1-yl)-
4.4-dimethyl-3,4-dihydroisoquinoline-2(1H)-
carboxylate

'HNMR (400 MHz,
DMSO0) 6 7.27 -
7.12 (m, 5H), 6.83
(d, J=8.3 Hz, 1H),
6.70 (d,J =2.6 Hz,
1H), 4.77 (s, 1H),
4.59 (s, 1H), 3.58 (s,
1H), 3.42 (s, 1H),
3.08 (t,J=5.0Hz,
4H), 2.47 - 2.41 (m,
1H), 1.86 — 1.74 (m,
2H), 1.69 — 1.56 (m,
2H), 1.55 — 1.44 (m,
2H), 1.40 — 1.29 (m,
2H), 123 (d,J =
16.1 Hz, 6H). 4H
under solvent peaks.

43

N
) Y
g~
isopropyl 7-(4-cyclopentylpiperazin-1-yl)-4,4-

dimethyl-3,4-dihydroisoquinoline-2(1H)-
carboxylate

'HNMR (400 MHz,
DMS0)67.19(,J
= 8.8 Hz, 1H), 6.79
(dd,J=8.7,2.6 Hz,
1H), 6.64 (d.J=2.6
Hz, 1H), 4.82 (p,] =
6.2 Hz, 1H), 4.51 (s,
2H), 3.06 (t, J=4.9
Hz, 4H), 2.47 - 2.39
(m, 1H), 1.86 — 1.74
(m, 2H), 1.68 — 1.57
(m, 2H), 1.57 - 1.43
(m, 2H), 1.42 - 1.27
(m, 2H), 1.20 (d,] =
6.2 Hz, 6H), 1.15 (s,
6H). 2+4H under
solvent peaks.
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46

F

5,5-dimethyl-2-((6-methylpyridin-2-yl)methyl)-8-
(4-(trifluoromethyl)phenyl)-2,3.4,5-tetrahydro-1H-
benzo|clazepine

1H NMR (400 MHz,
DMSO0) §7.84 (d, J
= 8.4 Hz, 2H), 7.79
(d, = 8.4 Hz, 2H),
762 (t,J=7.7Hz,
1H), 7.58 (dd, J =
8.1, 2.2 Hz, 1H),
750 (d,J =8.2 Hz,
1H), 731 (d,J=2.2
Hz, 1H),7.19(d,J =
7.7 Hz, 1H), 7.09 (d,
J=7.5Hz, 1H), 4.02
(s, 2H), 3.65 (s, 2H),
2.95(t,J=5.6Hz,
2H), 2.40 (s, 3H),
1.83 - 1.72 (m, 2H),
1.39 (s, 6H).

47

F
F

5,5-dimethyl-2-((6-methylpyridin-3-yl)methyl)-8-
(4-(trifluoromethyl)phenyl)-2,3.4,5-tetrahydro-1H-
benzo|clazepine

1H NMR (400 MHz,
DMSO0) §8.29 (d, J
=22 Hz, 1H), 7.85
(d, J= 8.3 Hz, 2H),
7.80 (d,J = 8.4 Hz,
2H), 7.57 (td, ] =
8.4, 2.2 Hz, 2H),
750 (d,J =8.2 Hz,
1H), 731 (d,J =23
Hz, 1H),7.19(d,J =
7.9 Hz, 1H), 4.00 (s,
2H), 3.55 (s, 2H),
2.90(t, ] =5.6Hz,
2H), 2.43 (s, 3H),
176 (t, 1 =5.7 Hz,
2H), 1.38 (s, 6H).

48

N-(cyclohexylmethyl)-2-(5,5-dimethyl-8-(4-
(trifluoromethyl)phenyl)-1,3,4,5-tetrahydro-2H-
benzo|clazepin-2-yl)acetamide

'HNMR (400 MHz,
DMSO0) §7.86 (d, J
=8.2 Hz, 2H), 7.80
(d, J=8.3Hz, 2H),
758(dd, J=8.1,2.1
Hz, 1H), 753 (t, ] =
6.0 Hz, 1H), 7.50 (d,
J=8.3Hz, 1H), 7.40
(d,J=2.1Hz, 1H),
4.00 (s, 2H), 3.03 -
2.95 (m, 4H), 2.89 (t,
J=6.4Hz, 2H), 1.76
(t, ]=5.4Hz, 2H),
1.52(d,J=12.5 Hz,
5H), 1.38 (s, 6H),
1.34-1.21 (m, 1H),
1.09 — 0.94 (m, 3H),
0.83 — 0.70 (m, 2H).
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49 TH NMR (400 MHz,
O\ o DMSO0) § 7.20 (dd, J
N/\ Y =8.6, 43 Hz, 1H),

cyclohexyl 8-(4-cyclopentylpiperazin-1-yl)-3,5-
dimethyl-1,3,4,5-tetrahydro-2H-benzo|c|azepine-2-
carboxylate

674 (dt,]=8.1,39
Hz, 1H), 6.65(d, ] =
2.8 Hz, 1H), 4.53 -
442 (m, 3H), 3.64 -
3.54 (m, 2H), 3.07 (t,
J=5.0Hz, 4H), 2.54
-2.52 (m, 2H), 2.46
-2.41 (m, 1H), 1.86
—1.74 (m, 4H), 1.73
—1.55 (m, 4H), 1.55
—1.43 (m, 4H), 1.41
-125(@m, 8H), 1.24
(s, 6H). 2H under
solvent peaks.

50

cyclohexyl 5,5-dimethyl-8-(4-morpholinopiperidin-
1-y1)-1,3,4,5-tetrahydro-2H-benzo|c|azepine-2-
carboxylate

'H NMR (400 MHz,
DMSO0) §7.19 (dd, J
=8.8,3.8 Hz, 1H),
6.75 (dt, J=9.0,3.3
Hz, 1H), 6.66 (d, ] =
2.8 Hz, 1H), 4.52 -
4.41 (m, 3H), 3.67
(d,J=12.9 Hz, 2H),
3.62 —3.53 (m, 6H),
2.66 —2.56 (m, 2H),
2.48 —2.43 (m, 4H),
229218 (m, 1H),
1.80 (dd, J =226,
74 Hz, 4H), 1.71 -
1.26 (m, 12H), 1.24
(s, 6H).

51

™
K/N NH

4-(1-(2-((1H-imidazol-4-yl)sulfonyl)-4,4-dimethyl-
1,2.3 4-tetrahydroisoquinolin-7-yl)piperidin-4-
yl)morpholine

'HNMR (400 MHz,
DMSO) & 12.88 (br
s, 1H), 7.84 (d,] =
16.4 Hz, 2H), 7.18
(d,J=8.7Hz, 1H),
6.80 (dd, J=8.7,2.6
Hz, 1H), 6.64 (d, ] =
2.6 Hz, 1H), 4.14 (s,
2H), 3.70 — 3.61 (m,
2H), 3.56 (t,1=4.6
Hz, 4H), 2.96 (s,
2H), 2.59 (td, J =
12.3, 2.4 Hz, 2H),
248 — 243 (m, 4H),
223 (tt,J=112,3.8
Hz, 1H), 1.82(d,J =
11.6 Hz, 2H), 1.43
(qd, J=12.0, 3.9 Hz,
2H), 1.20 (s, 6H).
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52 o/\ "H NMR (400 MHz,
DMSO0) & 7.86 —

4-(1-(2-((3-chlorophenyl)sulfonyl)-4,4-dimethyl-
1,2.3 4-tetrahydroisoquinolin-7-yl)piperidin-4-
yl)morpholine

7.77 (m, 3H), 7.71 (&,
J=78Hz 1H), 7.18
(d,J=8.7Hz, 1H),
6.81(dd, ] =8.7,2.6
Hz, 1H), 6.66 (d, ] =
2.7 Hz, 1H), 4.10 (s,
2H), 3.65 (d, ] =
12.3 Hz, 2H), 3.56
(t, = 4.6 Hz, 4H),
2.99 (s, 2H), 2.59 (1,
J=11.9 Hz, 2H),
2.47 - 2.42 (m, 4H),
2.28 - 2.18 (m, 1H),
1.82(d, J=122Hz,
2H), 142 (qd, J =
12.0, 11.6, 3.8 Hz,
2H), 1.21 (s, 6H).

53

Cl

Cl

4-(1-(2~((3,5-dichlorophenyl)sulfonyl)-4,4-
dimethyl-1,2,3,4-tetrahydroisoquinolin-7-
yl)piperidin-4-yl)morpholine

'HNMR (400 MHz,
DMSO0) §8.05 (t,] =
1.9 Hz, 1H), 7.84 (d,
J=18Hz, 2H), 7.18
(d,J=8.7Hz, 1H),
6.82(dd,J=8.7,2.6
Hz, 1H), 6.67 (d, ] =
2.7 Hz, 1H), 4.16 (s,
2H), 3.66 (d, ] =
12.4 Hz, 2H), 3.56
(t, ] = 4.6 Hz, 4H),
3.05 (s, 2H), 2.60 (t,
J=11.7Hz, 2H),
246 (t,]=4.6Hz,
4H), 2.24 (qt,J =
72,34 Hz, 1H),
1.82(d,J=12.3 Hz,
2H), 1.43 (qd, J =
12.3, 2.8 Hz, 2H),
1.21 (s, 6H).

54

benzo[d][1,3]dioxol-4-yl(4,4-dimethyl-7-(4-
morpholinopiperidin-1-yl1)-3,4-dihydroisoquinolin-
2(1H)-yl)methanone

'HNMR (400 MHz,
DMSO0) §7.18 (dd, J
=12.1, 8.6 Hz, 1H),
7.01(dd, J=79,3.9
Hz, 1H), 691 (t,J =
7.8 Hz, 1H), 6.86 —
6.77 (m, 2H), 6.67
(dd, J=63.9,2.4 Hz,
1H), 6.06 (d,J=3.0
Hz, 2H), 4.76 (s,
1H), 4.50 (s, 1H),
3.74 - 3.50 (m, 7H),
2.66 —2.53 (m, 2H),
247241 (m, 3H),
2.29-2.14 (m, 1H),
1.82 (t,J=159Hz,
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2H), 143 (tt, J =
21.2,11.7 Hz, 2H),
1.22 (s, 3H), 1.05 (s,
3H). 2H under
solvent peaks.

55

cyclopentyl(4,4-dimethyl-7-(4-
morpholinopiperidin-1-yl1)-3,4-dihydroisoquinolin-
2(1H)-yl)methanone

'HNMR (400 MHz,
DMSO0) §7.17 (dd, J
=8.7,2.2 Hz, 1H),
6.83 — 6.77 (m, 1H),
6.68 (dd, J =12.5,
2.5 Hz, 1H), 4.67 (s,
1H), 4.56 (s, 1H),
3.66(dd, J =127,
3.8 Hz, 2H), 3.57 (t,
J=4.6 Hz, 4H), 3.47
(d, J=9.0 Hz, 2H),
3.08 (p,J=7.6Hz,
1H), 2.65 —2.54 (m,
2H), 2.48 — 2.44 (m,
4H), 2.29 —2.18 (m,
1H), 1.90 — 1.73 (m,
4H), 1.72 - 1.37 (m,
8H), 1.19 (s, 3H),
1.12 (s, 3H).

56

cyclohexyl(4,4-dimethyl-7-(4-morpholinopiperidin-
1-yD)-3,4-dihydroisoquinolin-2(1H)-yl)methanone

'H NMR (400 MHz,
DMS0) §7.17 (d, J
— 8.6 Hz, 1H), 6.84 —
6.76 (m, 1H), 6.68
(dd, J=22.8,2.6 Hz,
1H), 4.66 (s, 1H),
4.54 (s, 1H), 3.66 (d,
J=12.2 Hz, 2H),
3.60 — 3.52 (m, 4H),
345(d,J=104Hz,
2H), 2.76 — 2.55 (m,
3H), 2.48 — 2.44 (m,
4H),2.29 — 2.18 (m,
1H), 1.84 (brs, 2H),
1.67 (dd, J =25 4,
9.5 Hz, 5H), 1.49 —
1.27 (m, 6H), 1.19
(s,3H), 1.18 - 1.12
(m, 1H), 1.11 (s,
3H).

57

N

O
(1,3-dimethyl-1H-pyrazol-5-yl)(4,4-dimethyl-7-(4-
morpholinopiperidin-1-yl1)-3,4-dihydroisoquinolin-
2(1H)-yl)methanone

'HNMR (400 MHz,
DMSO0) §7.19 (brs,
1H), 6.82 (dd, J =
8.6, 2.2 Hz, 1H),
6.67 (d,J =652 Hz,
1H), 6.26 (d, ] =
20.0 Hz, 1H), 4.71
(d, J=31.4Hz, 2H),
3.73 (s, 3H), 3.69 —
3.46 (m, 8H), 2.65 —
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2.56 (m, 2H), 2.48 —
243 (m, 4H), 2.23
(brs, 1H), 2.18 (s,
3H), 1.83 (brs, 2H),
1.51 - 1.34 (m, 2H),
1.22 (s, 3H), 1.10 (s,
3H).

58

SO

)
(4,4-dimethyl-7-(4-morpholinopiperidin-1-yl)-3,4-
dihydroisoquinolin-2(1H)-y1)(2-
methoxyphenyl)methanone

'H NMR (400 MHz,
DMS0) §7.38 (d, J
— 4.8 Hz, 3H), 7.35 -
729 (m, 1H), 7.18
(d,J=8.7Hz, 1H),
6.80 (dd, ] =8.6,2.7
Hz, 1H), 6.67 (d, ] =
2.9 Hz, 1H), 5.13 (s,
2H), 4.56 (d, ] =
23.5 Hz, 2H), 3.66
(d,J =123 Hz, 2H),
3.56(t,J =4.6 Hz,
4H), 3.44 — 3.39 (m,
3H), 2.59 (t, T = 12.0
Hz, 2H), 2.48 — 2.43
(m, 4H),2.22 (d, ] =
11.3 Hz, 1H), 1.83
(d,J =122 Hz, 2H),
144(q,7=118 Hz,
2H), 1.15 (br s, 6H).

59

O

1@ i
! NJ\[/N
J
N
(4,4-dimethyl-7-(4-morpholinopiperidin-1-yl)-3,4-

dihydroisoquinolin-2(1H)-yl)(pyrazin-2-
yl)methanone

'HNMR (400 MHz,
DMSO0) 5 8.86 (d, J
=1.5Hz, 1H), 8.77
(t, 1=2.7Hz, 1H),
8.71(t,J=22Hz,
1H), 7.20 (dd, J =
17.8, 8.7 Hz, 1H),
6.82 (ddd, J =9.0,
7.0,2.6 Hz, 1H),
6.64 (dd, J =111.6,
2.6 Hz, 1H), 4.81 (s,
1H), 4.59 (s, 1H),
3.73 - 3.66 (m, 2H),
3.64 — 3.53 (m, 5H),
3.44 (s, 1H), 2.66 —
2.54 (m, 2H), 2.48 —
2.41 (m, 4H), 2.22
(dddd, J =20.6, 10.9,
8.3, 4.6 Hz, 1H),
1.83(dd, J =221,
12.3 Hz, 2H), 1.52 -
1.33 (m, 2H), 1.25
(s, 3H), 1.07 (s, 3H).
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60

Cl
(3-chloro-5-fluorophenyl)(4,4-dimethyl-7-(4-

morpholinopiperidin-1-yl1)-3,4-dihydroisoquinolin-

2(1H)-yl)methanone

"H NMR (400 MHz,
DMSO0) §7.57 (d,J
= 8.7 Hz, 1H), 7.36
(d,J=16Hz, 1H),
732(dt, 1=90,2.1
Hz, 1H), 7.19 (dd, J
= 14.9, 8.6 Hz, 1H),
6.86 — 6.78 (m, 1H),
6.66 (d, J = 84.9 Hz,
1H), 4.74 (s, 1H),
4.48 (s, 1H), 3.77 -
3.49 (m, 8H), 2.66 —
2.53 (m, 2H), 2.48 —
2.40 (m, 4H), 2.30 -
2.16 (m, 1H), 1.82
(dd, J=218,126
Hz, 2H), 1.53 - 1.32
(m, 2H), 1.23 (s,
3H), 1.07 (s, 3H).

61

MO D

N° N
H

N-cyclopentyl-4,4-dimethyl-7-(4-
morpholinopiperidin-1-yl)-3,4-
dihydroisoquinoline-2(1H)-carboxamide

'HNMR (400 MHz,
DMSO0) §7.16 (d, J
=8.7 Hz, 1H), 6.79
(dd,J=8.7,2.6 Hz,
1H), 6.58 (d,J=2.6
Hz, 1H), 6.15 (d, ] =
7.0 Hz, 1H), 4.45 (s,
2H), 3.95 (h,J=6.9
Hz, 1H), 3.64 (d, ] =
12.4 Hz, 2H), 3.56
(t, ] = 4.6 Hz, 4H),
3.30 - 3.29 (m, 2H),
2,60 (td, 1 =123,
2.4 Hz, 2H), 2.48 -
245 (m, 4H), 2.28 —
2.19 (m, 1H), 1.88 —
1.73 (m, 4H), 1.69 —
1.59 (m, 2H), 1.53 -
1.35 (m, 6H), 1.14
(s, 6H).

62

N-(3-chloro-4-fluorophenyl)-4,4-dimethyl-7-(4-
morpholinopiperidin-1-yl)-3,4-
dihydroisoquinoline-2(1H)-carboxamide

'HNMR (400 MHz,
DMSO) & 8.68 (s,
1H), 7.77 (dd, J =
6.8, 2.7 Hz, 1H),
7.45(ddd, J=9.1,
4.4,2.6Hz 1H),
730(t,J=9.1Hz,
1H), 7.20 (d,J=8.6
Hz, 1H), 6.83 (dd, J
=8.7,2.7Hz, 1H),
6.64 (d,] =2.7 Hz,
1H), 4.63 (s, 2H),
3.67(d,J=123Hz,
2H),3.57 (t,1=4.6
Hz, 4H), 3.47 (s,
2H), 2.62 (td, ] =
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12.5, 2.1 Hz, 2H),
2.48 — 245 (m, 4H),
2.29 220 (m, 1H),
185(d, J=123Hz,
2H), 1.46 (qd, J =
12.1, 3.8 Hz, 2H),
1.19 (s, 6H).

63

N-(2,3-dihydrobenzo[b][1,4]dioxin-6-y1)-4,4-
dimethyl-7-(4-morpholinopiperidin-1-y1)-3,4-
dihydroisoquinoline-2(1H)-carboxamide

'H NMR (400 MHz,
DMSO) 6 8.28 (s,
1H), 7.19 (d, 1= 8.6
Hz, 1H), 7.06 (d, ] =
2.5 Hz, 1H), 6.89
(dd,J=8.7,2.5 Hz,
1H), 6.82 (dd, J =
8.6,2.7 Hz, 1H),
6.71 (d,J = 8.8 Hz,
1H), 6.63 (d, 1 =2.6
Hz, 1H), 4.60 (s,
2H), 4.19 (dt, ] =
10.4, 3.1 Hz, 4H),
3.66(d, J =122 Hz,
2H),3.57 (t,J=45
Hz, 4H), 2.70 - 2.38
(m, 8H), 2.25 (t,] =
11.3 Hz, 1H), 1.85
(d,J=12.3 Hz, 2H),
1.51 — 1.40 (m, 2H),
1.18 (s, 6H).

64

g Cl

Iz

N-(3.5-dichlorophenyl)-4,4-dimethyl-7-(4-
morpholinopiperidin-1-yl)-3,4-
dihydroisoquinoline-2(1H)-carboxamide

"H NMR (400 MHz,
DMSO) & 8.84 (s,
1H), 7.64 (d,1=2.0
Hz, 2H), 7.20 (d, ] =
8.7 Hz, 1H), 7.13 (&,
J=1.9Hz, 1H), 6.83
(dd,J=8.7,2.7Hz,
1H), 6.64 (d,1=2.5
Hz, 1H), 4.63 (s,
2H),3.67(d, ] =
12.4 Hz, 2H), 3.57
(t,J = 4.6 Hz, 4H),
3.47 (s, 2H), 2.62 (,
J=11.9 Hz, 2H),
247~ 2.45 (m, 4H),
2.29-2.19 (m, 1H),
185(d, J=124Hz,
2H), 1.46 (qd, J =
12.4, 3.5 Hz, 2H),
1.19 (s, 6H).
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65

4.4-dimethyl-7-(4-morpholinopiperidin-1-yl)-N-(4-
(trifluoromethyl)phenyl)-3,4-dihydroisoquinoline-
2(1H)-carboxamide

"H NMR (400 MHz,
DMSO)  8.88 (s,
1H), 7.72 (d,J =8.5
Hz, 2H), 7.59 (d, ] =
8.6 Hz, 2H), 7.21 (d,
J=8.7Hz, 1H), 6.83
(dd,J=8.7,2.6 Hz,
1H), 6.65 (d,J=2.8
Hz, 1H), 4.66 (s,
2H),3.67(d, ] =
12.3 Hz, 2H), 3.57
(t, = 4.6 Hz, 4H),
3.50 (s, 2H), 2.63
(td, J=12.4,22 Hz,
2H), 247 (t, J=4.6
Hz, 4H), 2.25 (tt, ] =
11.5,4.0 Hz, 1H),
185(d, J=11.6Hz,
2H), 1.46 (qd, J =
12.1, 3.8 Hz, 2H),
1.20 (s, 6H).

66

N N\n/O
O(\N/Q o \©\

p-tolyl 4,4-dimethyl-7-(4-morpholinopiperidin-1-
yl)-3,4-dihydroisoquinoline-2(1H)-carboxylate

"H NMR (400 MHz,
DMS0) §7.22 (d,J
—8.6 Hz, 1H), 7.18
(d, J = 8.0 Hz, 2H),
7.00 (dd, J = 13.7,
8.1 Hz, 2H), 6.83
(dd,J=8.7,2.4 Hz,
1H), 6.71 (s, 1H),
4.76 (s, 1H), 4.58 (s,
1H), 3.68 (d, ] =
12.3 Hz, 2H), 3.62 —
3.53 (m, SH), 3.43 —
3.40 (m, 1H), 2.61
(td,J=11.9,2.2 Hz,
2H), 2.48 — 2.45 (m,
4H), 2.29 (s, 3H),
2.29-2.19 (m, 1H),
1.84(d,J =123 Hz,
2H), 145 (qd, J =
11.4, 2.8 Hz, 2H),
123(d, 1 =159 Hz,
6H).

67

~

s
-
o

cyclopentyl 4,4-dimethyl-7-(4-
morpholinopiperidin-1-yl)-3,4-
dihydroisoquinoline-2(1H)-carboxylate

'HNMR (400 MHz,
DMSO0) §7.17 (d, ]
=8.5 Hz, 1H), 6.80
(dd,J=8.7,2.6 Hz,
1H), 6.65 (d,J=2.6
Hz, 1H), 5.03 (tt, J =
5.6,2.4 Hz, 1H),
4.49 (s, 2H), 3.66 (d,
J=12.3Hz 2H),
356 (t,J=4.6Hz,
4H), 3.32 - 3.31 (m,
2H), 2.60 (td, ] =
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12.2, 2.4 Hz, 2H),
246 (t,]=47Hz,
4H),2.28 — 2.19 (m,
1H), 1.87 - 1.73 (m,
4H), 1.69 — 1.50 (m,
6H), 1.44 (qd, J =
12.0, 3.8 Hz, 2H),
1.14 (s, 6H).

68

N N\H/O
T

isopropyl 4,4-dimethyl-7-(4-morpholinopiperidin-
1-y1)-3,4-dihydroisoquinoline-2(1H)-carboxylate

'HNMR (400 MHz,
DMSO0) §7.18 (d, J
= 8.8 Hz, 1H), 6.80
(dd, J=8.8,2.7Hz,
1H), 6.66 (d,J=2.6
Hz, 1H), 4.82 (p,] =
6.2 Hz, 1H), 4.51 (br
s, 2H), 3.71 - 3.63
(m, 2H), 3.56 (t, ] =
4.6 Hz, 4H), 3.32 -
3.30 (m, 2H), 2.60
(td, 1=12.2,2.4 Hz,
2H), 2.46 (t,1=4.7
Hz, 4H), 2.24 (tt, ] =
11.0, 3.6 Hz, 1H),
1.83(d,J=11.3 Hz,
2H), 1.44 (qd, J =
12.1, 3.9 Hz, 2H),
1.20 (d,J =6.1 Hz,
6H), 1.15 (s, 6H).

69

2-((3-chlorophenyl)sulfonyl)-8-(4-
cyclopentylpiperazin-1-yl)-5,5-dimethyl-2,3.4,5-
tetrahydro-1H-benzo[c]azepine

'H NMR (400 MHz,
DMSO0) §7.76 —
7.66 (m, 3H), 7.59 (t,
J=79Hz, 1H), 7.18
(d,J=9.2Hz, 1H),
6.78 — 6.71 (m, 2H),
4.46 (s, 2H), 3.39 (s,
2H), 3.10 (£, J = 5.0
Hz, 4H),2.54 (t, ] =
5.0 Hz, 4H), 2.49 —
2.43 (m, 1H), 1.87 -
1.72 (m, 4H), 1.69 —
1.57 (m, 2H), 1.57 -
1.46 (m, 2H), 1.43 -
1.29 (m, 2H), 1.20
(s, 6H).

70

Cl

O\N/\ Oy “

'HNMR (400 MHz,
DMSO0) §7.93 (t,] =
1.9 Hz, 1H), 7.69 (d,
J=1.8Hz 2H), 7.17
(d,J=8.7Hz, 1H),
6.79 (d,] =2.8 Hz,
1H), 6.75 (dd, J =
8.8, 2.7 Hz, 1H),
451 (s, 2H), 3.45 (t,
J=5.7Hz, 2H), 3.11
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8-(4-cyclopentylpiperazin-1-y1)-2-((3,5-
dichlorophenyl)sulfonyl)-5,5-dimethyl-2.3.4,5-
tetrahydro-1H-benzo[c]azepine

(t,J=5.0 Hz, 4H),
254 (t,1=50Hz,
4H), 2.48 — 2.43 (m,
1H), 1.87 — 1.74 (m,
4H), 1.69 — 1.57 (m,
2H), 1.54 — 1.46 (m,
2H), 1.42 — 1.29 (m,
2H), 1.20 (s, 6H).

71

L,
@

003

(8-(4-cyclopentylpiperazin-1-yl)-5,5-dimethyl-
1,3,4,5-tetrahydro-2H-benzo| clazepin-2-yl)(4-
(pyrrolidin-1-yl)phenyl)methanone

'HNMR (400 MHz,
DMSO0) § 7.37 -
6.88 (m, 3H), 6.76
(d, J=7.9Hz, 1.5H),
6.46 (br s, 2H), 6.10
(brs, 0.5H), 4.56 (br
s, 2H), 3.67 (t,J =
6.1 Hz, 2H), 3.27 -
3.19 (m, 4H), 3.05
(brs, 4H), 2.59 —
2.53 (m, 4H), 2.47 -
243 (m, 1H), 2.02 -
1.87 (m, 6H), 1.85 —
1.76 (m, 2H), 1.66 —
1.57 (m, 2H), 1.57 -
1.47 (m, 2H), 1.40 —
1.31 (m, 2H), 1.19
(brs, 6H).

72

benzo[d][1,3]dioxol-4-yl(8-(4-

cyclopentylpiperazin-1-yl)-5,5-dimethyl-1,3.4,5-

tetrahydro-2H-benzo[c]azepin-2-yl)methanone

'HNMR (400 MHz,
DMSO0) §7.22 (dd, J
=8.6,3.1 Hz, 1H),
6.97 (t,J =73 Hz,
1H), 6.86 (t,1=7.8
Hz, 0.5H), 6.82 —
6.73 (m, 2H), 6.72
(d,J=7.8Hz, 1H),
6.38 (d,] =7.8 Hz,
0.5H), 6.04 (s, 1H),
5.86—5.77 (m, 1H),
4.69 (s, 1H), 4.42 (s,
1H), 3.78 (t,1=5.9
Hz, 1H),3.56 (t, ] =
6.0 Hz, 1H), 3.10 (t,
J=5.0Hz, 2H), 2.88
(t, 1=4.9 Hz, 2H),
2.57-2.53 (m, 2H),
248 — 243 (m, 3H),
1.94 (d,]J =6.2 Hz,
1H), 1.90 — 1.74 (m,
3H), 1.68 — 1.56 (m,
2H), 1.56 — 1.47 (m,
2H), 1.36 (dt, J =
18.9, 9.8 Hz, 2H),
1.27 (s, 3H), 1.18 (s,
3H).
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S q
=

cyclopentyl(8-(4-cyclopentylpiperazin-1-yl)-5,5-
dimethyl-1,3.4,5-tetrahydro-2H-benzo[c|azepin-2-
yl)methanone

"H NMR (400 MHz,
DMSO0) §7.21 (dd, J
=13.1, 8.7 Hz, 1H),
6.83 (d,J =29 Hz,
0.5H), 6.79 - 6.65
(m, 1.5H), 4.59 (d,J
=30.1 Hz, 2H), 3.67
(dt,J1=31.6,5.9Hz,
2H), 3.12 - 3.02 (m,
4H),2.93 (dq, J =
14.9, 73 Hz, 1H),
2.56-2.51 (m, 4H),
2.49 242 (m, 1H),
1.92 — 1.68 (m, 5H),
1.64— 131 (m,
13H), 123 (d, J =
28.2 Hz, 6H).

74

cyclohexyl(8-(4-cyclopentylpiperazin-1-yl)-5,5-
dimethyl-1,3,4,5-tetrahydro-2H-benzo|c|azepin-2-
yl)methanone

'H NMR (400 MHz,
DMSO0) §7.21 (dd, J
=12.1, 8.8 Hz, 1H),
6.85 — 6.66 (m, 2H),
457(d, J=339Hz,
2H), 3.65 (dt, ] =
33.2, 6.2 Hz, 2H),
3.08(q,J=82.63
Hz, 4H), 2.63 — 2.53
(m, 4H), 2.47 — 2.42
(m, 1H), 1.91 - 1.76
(m, 4H), 1.70 — 1.46
(m, $H), 1.41 - 1.31
(m, 2H), 1.26 (s,
3H), 1.22 - 1.05 (m,
10H).

75

\
N—N

S

\
,: N \) N
(8-(4-cyclopentylpiperazin-1-yl)-5,5-dimethyl-

1,3,4,5-tetrahydro-2H-benzo|clazepin-2-y1)(1,3-
dimethyl-1H-pyrazol-5-yl)methanone

'HNMR (400 MHz,
DMSO0) § 7.25 (dd, J
=16.5, 8.7 Hz, 1H),
6.83 - 6.72 (m,
1.5H), 6.26 (s,
0.5H), 6.05(d,J =
2.7 Hz, 0.5H), 5.87
(s,0.5H), 4.62 (d,J =
64.3 Hz, 2H), 3.73
(dt,1=28.9, 6.1 Hz,
2H), 3.65 (s, 1H),
3.29 (s, 2H), 3.10 (t,
J=5.0Hz, 2H), 3.00
(t, 1=4.9 Hz, 2H),
2.56-2.51 (m, 3H),
248 —2.42 (m, 2H),
2.13(d,J=9.0 Hz,
3H), 1.97 (t,1=5.9
Hz, 1H), 1.89 (t,J =
5.6 Hz, 1H), 1.81 (s,
2H), 1.65 - 1.57 (m,
2H), 1.57 — 1.45 (m,
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2H), 1.41 — 1.30 (m,
2H), 1.27 (s, 3H),

1.21 (s, 3H).
76 'HNMR (400 MHz,

Cl

(3-chloro-5-fluorophenyl)(8-(4-
cyclopentylpiperazin-1-yl)-5,5-dimethyl-1,3.4,5-
tetrahydro-2H-benzo[c]azepin-2-yl)methanone

DMSO0) & 7.55 (ddt,
1=90,69,22Hz,
1H), 7.34 — 7.19 (m,
2H), 6.87 - 6.75 (m,
2.4H), 6.06 (d, ] =
2.6 Hz, 0.6H), 4.70
(s, 0.7H), 4.39 (s,
13H),3.74 (t, ] =
6.1 Hz, 1H), 3.52 (t,
J=5.9Hz, 1H), 3.10
(t, J=5.1 Hz, 2H),
2.98(t, ] =5.0Hz,
2H), 2.57 - 2.52 (m,
2H), 2.48 — 2.40 (m,
3H),2.01 (t,J=6.1
Hz, 1.3H), 1.87 (1, ]
= 5.9 Hz, 0.7H), 1.80
(s, 2H), 1.69 - 1.57
(m, 2H), 1.54 — 1.43
(m, 2H), 135 (q.J =
12.4, 9.8 Hz, 2H),
1.28 (s, 4H), 1.18 (s,
2H).

77

Cl

(8-(4-cyclopentylpiperazin-1-yl)-5,5-dimethyl-
1,3,4,5-tetrahydro-2H-benzo|clazepin-2-y1)(3,5-
dichlorophenyl)methanone

'HNMR (400 MHz,
DMSO) §7.74 —
7.70 (m, 1H), 7.45
(d, J=1.9 Hz, 0.6H),
727 (dd, J =35.0,
8.7 Hz, 1H), 6.95 (d,
J=19Hz, 1.4H),
6.88 — 6.73 (m,
1.4H), 6.08 (d,J =
2.7 Hz, 0.6H), 4.54
(d,J=123.4Hz,
2H), 3.63 (dt, J =
85.5, 6.1 Hz, 2H),
3.05(@dt, J =392,
4.9 Hz, 4H), 2.59 —
2.52 (m, 4H), 2.45
(s, 1H), 1.94 (dt, J =
55.2, 6.0 Hz, 2H),
1.79 (d, J =10.3 Hz,
2H), 1.62 (q,J =8.2,
5.3 Hz, 2H), 1.52
(td, 1=8.4,4.9 Hz,
2H), 1.36 (d,J =
14.3 Hz, 2H), 1.23
(d, J=36.6 Hz, 6H).
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(N '

4-fluorophenyl 8-(4-cyclopentylpiperazin-1-yl)-
5,5-dimethyl-1,3,4,5-tetrahydro-2H-
benzo| clazepine-2-carboxylate

Hz, 2H), 7.12 - 7.03

Hz, 1H), 3.06 (t, ] =

"H NMR (400 MHz,
DMSO0) §7.27 (dd, J
= 8.6, 1.5 Hz, 1H),
717 (td,J=8.8,5.3

(m, 1H), 6.97 — 6.88
(m, 1H), 6.77 (ddt, J
—7.7,4.9, 2.8 Hz,
1.5H), 6.66 (d, ] =
2.8 Hz, 0.5H), 4.66
(s, 1H), 4.35 (s, 1H),
3.80(t,J=59Hz,
1H), 3.66 (,J=5.8

5.0 Hz, 4H), 2 46 -
2.38 (m, 1H), 1.91
(dt, J=25.4,59Hz,
2H), 1.85 - 1.72 (m,
2H), 1.67 — 1.42 (m,
4H), 1.41 — 1.24 (m,
8H). 4H under
solvent peaks.

79

N AN
T °
isopropyl 8-(4-cyclopentylpiperazin-1-yl)-5,5-

dimethyl-1,3,4,5-tetrahydro-2H-benzo|c|azepine-2-
carboxylate

Hz, 1H), 4.65 (dp, ]

Hz, 6H), 1.13(d, J =

'HNMR (400 MHz,
DMSO0) § 7.20 (dd, J
=8.7, 6.0 Hz, 1H),

6.77 — 6.70 (m, 1H),
6.65(dd, ] =6.6,2.8

= 40.6, 6.4 Hz, 1H),
444, J=12.6Hz,
2H), 3.57 (brs, 2H),
3.07 (t,J=5.0Hz,

4H), 2.55 — 2.51 (m,
4H), 2.47 — 2.42 (m,
1H), 1.86 — 1.72 (m,
4H), 1.67 — 1.57 (m,
2H), 1.54 — 1.44 (m,
2H), 1.41 — 1.28 (m,
2H).1.25(d,T=6.1

6.2 Hz, 3H), 1.06 (d,
J = 6.1 Hz, 3H).

80

4-(1-(2-((3-chlorophenyl)sulfonyl)-5,5-dimethyl-
2,3,4,5-tetrahydro-1H-benzo|c]azepin-8-
yl)piperidin-4-yl)morpholine

Hz, 3H), 7.58 (t, ] =

Hz, 4H), 3.41 - 3.38

'HNMR (400 MHz,
DMSO0) § 7.72 (ddd,
J=313,122,23

7.8 Hz, 1H), 7.19 —
7.13 (m, 1H), 6.77
(dq,J=5.1,2.8 Hz,
2H), 4.45 (s, 2H),
3.70(d, J = 12.3 Hz,
2H),3.57 (t,J=45

(m, 2H), 2.69 — 2.38
(m, 2H), 247 (d,J =
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4.4 Hz, 4H), 2.32 -
2.21 (m, 1H), 1.87
(d,J=12.5Hz, 2H),
1.77(t, ] =58 Hz,
2H), 147 (qd, J =
12.5, 3.1 Hz, 2H),
1.20 (s, 6H).

81

4-(1-(2-(cyclohexylsulfonyl)-5,5-dimethyl-2,3.4,5-

tetrahydro- 1H-benzo[clazepin-8-yl)piperidin-4-
yl)morpholine

'H NMR (400 MHz,
DMS0) §7.21 (d,J
— 8.8 Hz, 1H), 6.76
(dd,J=8.8,2.8 Hz,
1H), 6.65 (d,1=2.8
Hz, 1H), 4.46 (s,
2H),3.67(d,J =
12.5 Hz, 2H), 3.54
dt,J=19.2,52Hz,
6H), 3.14 — 3.06 (m,
1H),2.61 (t,J=11.9
Hz, 2H), 2.48 — 2.44
(m, 4H), 2.29 — 2.20
(m, 1H), 1.95 - 1.71
(m, 8H), 1.60 (d,J =
12.6 Hz, 1H), 1.52 —
1.38 (m, 3H), 1.28
(s, 9H), 1.13 (dd, J =
23.7,11.1 Hz, 1H).

82

4-(1-(2-((4-fluorobenzyl)sulfonyl)-5,5-dimethyl-
2,3,4,5-tetrahydro-1H-benzo|c]azepin-8-
yl)piperidin-4-yl)morpholine

'HNMR (400 MHz,
DMSO0) §7.35 -
7.29 (m, 2H), 7.24 —
7.15 (m, 3H), 6.78
(dd, J=8.6,2.8 Hz,
1H), 6.59 (d,J=2.8
Hz, 1H), 4.33 (s,
4H), 3.66 (d, ] =
12.4 Hz, 2H), 3.56
(t, ] = 4.6 Hz, 4H),
340 (t,J=59Hz,
2H), 2.61 (dd, J =
13.0, 10.6 Hz, 2H),
247241 (m, SH),
2.30-2.20 (m, 1H),
1.84 (d,J=12.4 Hz,
2H), 1.75 (t,J=5.8
Hz, 2H), 1.45 (qd, J
=12.1, 3.7 Hz, 2H),
1.26 (s, 6H).

83

Cl

O o]

S

Z
Q
z P
O’/

'HNMR (400 MHz,
DMSO0) §7.93 (t,] =
1.9 Hz, 1H), 7.69 (d,
J=2.0Hz, 2H), 7.16
(d,J=8.6 Hz, 1H),
6.81 — 6.74 (m, 2H),
4.50 (s, 2H), 3.70 (d,
J=12.4Hz, 2H),
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4-(1-(2~((3,5-dichlorophenyl)sulfonyl)-5,5-
dimethyl-2,3,4,5-tetrahydro-1H-benzo|c|azepin-8-
yl)piperidin-4-yl)morpholine

357(t,J=47Hz,
4H), 3.49 — 341 (m,
2H), 2.67 — 2.60 (m,
2H), 2.48 — 2.44 (m,
4H), 2.26 (,J=11.0
Hz, 1H), 1.87(d,J =
12.5 Hz, 2H), 1.77
(t,J=5.9 Hz, 2H),
148 (qd, J =119,
11.5, 3.8 Hz, 2H),
1.20 (s, 6H).

84

benzo[d][1,3]dioxol-4-y1(5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl1)-1,3,4,5-tetrahydro-2H-
benzo|clazepin-2-yl)methanone

'HNMR (400 MHz,
DMSO0) §7.21 (dd, J
=8.7,2.2 Hz, 1H),
697 (td, J=79,12
Hz, 1H), 6.86 (t, ] =
7.8 Hz, 0.5H), 6.82 —
6.70 (m, 2.5H), 6.38
(dd,J=7.9, 1.1 Hz,
0.5H), 6.04 (s, 1H),
5.84 (s, 1H), 5.82 (d,
J=2.8Hz, 0.5H),
4.69 (s, 1H), 4.42 (s,
1H), 3.81 —3.74 (m,
1H), 3.69 (d, ] =
12.4 Hz, 1H), 3.62 —
3.52 (m, 5H), 3.43
(d,J=12.2 Hz, 1H),
263(1d, J=127,
2.5Hz, 1H), 2.48 -
241 (m, 5H), 2.29 —
2.15 (m, 1H), 1.96 —
1.82 (m, 3H), 1.78
(d,J=12.2 Hz, 1H),
1.54 - 1.29 (m, 2H),
1.27 (s, 3H), 1.18 (s,
3H).

85

cyclopentyl(5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl1)-1,3,4,5-tetrahydro-2H-
benzo| clazepin-2-yl)methanone

'HNMR (400 MHz,
DMSO0) § 7.20 (dd, J
=123, 8.7 Hz, 1H),
6.85(d,J =2.8 Hz,
0.5H), 6.79 — 6.65
(m, 1.5H), 4.58 (d, J
=31.5 Hz, 2H), 3.76
—3.50 (m, 8H), 3.00
—2.89 (m, 1H), 2.66
—2.55 (m, 2H), 2.48
—2.43 (m, 4H), 2.31
—2.18 (m, 1H), 1.91
—1.78 (m, 4H), 1.71
(d,J=11.1Hz, 1H),
1.64 — 1.35 (m, 9H),
1.22 (d,J=29.4 Hz,
6H).
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86

cyclohexyl(5,5-dimethyl-8-(4-morpholinopiperidin-
1-yD)-1,3.4,5-tetrahydro-2H-benzo|c|azepin-2-
yl)methanone

"H NMR (400 MHz,
DMSO0) §7.19 (dd, J
=112,8.7Hz, 1H),
6.84 (d,J =28 Hz,
0.5H), 6.79 — 6.67
(m, 1.5H), 4.57 (d,J
=342 Hz, 2H), 3.75
~3.52 (m, 8H), 2.66
~2.58 (m, 2H), 2.48
~2.41 (m, 4H), 2.30
~2.19 (m, 1H), 1.90
~1.79 (m, 4H), 1.70
~1.37 (m, 6H), 1.31
— 1.04 (m, 13H).

87

~

)
(1,3-dimethyl-1H-pyrazol-5-y1)(5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl1)-1,3,4,5-tetrahydro-2H-
benzo| clazepin-2-yl)methanone

'H NMR (400 MHz,
DMSO0) §7.23 (dd, J
=16.5, 8.6 Hz, 1H),
6.84 — 6.74 (m,
1.5H), 6.25 (s,
0.5H), 6.08 (d, J =
2.7 Hz, 0.5H), 5.86
(s,0.5H), 4.61 (d,J =
63.0 Hz, 2H), 3.77
(t,J=59Hz, 1H),
3.72 - 3.68 (m, 1H),
3.64 (s, 1H), 3.57 (,
J=4.6Hz, 5H), 3.31
(s, 3H), 2.65 — 2.54
(m, 2H), 2.48 — 2.43
(m, 4H), 2.30 — 2.20
(m, 1H), 2.13 (d,J =
73 Hz, 3H), 1.97 (&,
J=6.1Hz, 1H), 1.93
~1.77 (m, 3H), 1.54
~1.37 (m, 2H), 1.24
(d, J =225 Hz, 6H).

88

Cl

(3-chloro-5-fluorophenyl)(5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl1)-1,3,4,5-tetrahydro-2H-
benzo| clazepin-2-yl)methanone

'HNMR (400 MHz,
DMSO0) § 7.55 (ddd,
J=8.9,47,24Hz,
1H), 7.26 (dd, J =
31.7, 8.7 Hz, 2H),
6.90 — 6.77 (m,
2.4H), 6.07 (d,J =
2.7 Hz, 0.6H), 4.69
(s, 0.8H), 4.40 (s,
1.2H), 3.79 — 3.64
(m, 2H), 3.61 — 3.48
(m, 6H), 2.66 —2.53
(m, 2H), 2.48 —2.44
(m, 4H), 2.27 - 2.16
(m, 1H), 2.00 (t,J =
6.1 Hz, 1H), 1.91 -
1.78 (m, 3H), 1.51 -
1.36 (m, 2H), 1.28
(s, 4H), 1.18 (s, 2H).
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o Cl

Cl

(3.5-dichlorophenyl)(5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl1)-1,3,4,5-tetrahydro-2H-
benzo| clazepin-2-yl)methanone

"H NMR (400 MHz,
DMS0) §7.72 (q.J
= 1.9 Hz, 1H), 7.44
(d,J=2.0 Hz, 0.7H),
726 (dd, ] =341,
8.8 Hz, 1H), 6.97 (d,
J=18Hz, 1.3H),
6.88 — 6.81 (m,
0.66H), 6.78 (d, J =
10.3 Hz, 0.66H),
6.09 (d,J =2.6 Hz,
0.66H), 4.69 (s,
0.7H), 4.39 (s,
13H),3.71 (d,J =
25.8 Hz, 3H), 3.57
(d,J=5.0 Hz, 7TH),
262(d,J=115Hz,
2H), 2.22 (s, 1H),
201 (t,J=63Hz,
1H), 1.85 (¢, J=12.8
Hz, 3H), 1.54 - 1.39
(m, 3H), 1.28 (s,
4H), 1.24 (s, 1H),
1.18 (s, 2H).

90

N-cyclopentyl-5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl1)-1,3,4,5-tetrahydro-2H-
benzo| clazepine-2-carboxamide

'H NMR (400 MHz,
DMS0) §7.17 (d, J
= 8.7 Hz, 1H), 6.82
(d,J=2.7Hz, 1H),
6.72(dd, 1=8.8,2.7
Hz, 1H),5.80 (d,J =
7.2 Hz, 1H), 4.44 (s,
2H),3.79 (p,J=17.1
Hz, 1H),3.68 (d,] =
12.6 Hz, 2H), 3.60 —
3.48 (m, 6H), 2.61
(td, J=12.3, 2.3 Hz,
2H), 2.48 — 2.44 (m,
4H), 2.25 (tt, T =
11.0, 3.3 Hz, 1H),
184 (d, J=123Hz,
2H), 1.75 ¢, 1=5.9
Hz, 2H), 1.71 - 1.62
(m, 2H), 1.58 — 1.39
(m, 6H), 1.33 —1.26
(m, 2H), 1.23 (s,
6H).

91

'HNMR (400 MHz,
DMSO) & 8.43 (s,
1H), 7.72 (dd, J =
6.9, 2.6 Hz, 1H),
7.41(ddd, J=9.1,
4.3,2.6 Hz, 1H),
725(t,J=9.1Hz,
1H), 7.19 (d, J = 8.7
Hz, 1H), 6.89 (s,
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N-(3-chloro-4-fluorophenyl)-5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl1)-1,3,4,5-tetrahydro-2H-
benzo| clazepine-2-carboxamide

1H), 6.73 (dd, J =
88,27 Hz, 1H),
4.62 (s, 2H), 3.74 -
3.65 (m, 4H), 3.54 (t,
J =46 Hz, 4H), 2.63
(td, J=12.1, 1.9 Hz,
2H), 243 (t,1=47
Hz, 4H), 2.26 (ddt, J
=11.1,7.5,3.8 H,
1H), 1.89 — 1.78 (m,
4H), 141 (qd, J =
12.0, 3.8 Hz, 2H),
1.27 (s, 6H).

92

N-(2,3-dihydrobenzo[b][1,4]dioxin-6-y1)-5,5-
dimethyl-8-(4-morpholinopiperidin-1-y1)-1,3,4,5-

2~ s T

tetrahydro-2H-benzo[c]azepine-2-carboxamide

'HNMR (400 MHz,
DMSO0) & 7.99 (s,
1H), 7.19 (d, ] = 8.6
Hz, 1H), 7.00 (d, ] =
2.5 Hz, 1H), 6.91 (d,
J=2.9Hz, 1H), 6.84
(dd, J=8.8,2.5Hz,
1H), 6.72 (dd, J =
8.7,2.8 Hz, 1H),
6.66 (d,] =8.7 Hz,
1H), 4.59 (s, 2H),
4.15 (tq,1=6.9,3.1
Hz, 4H), 3.75-3.62
(m, 4H), 355 (t, ] =
4.5 Hz, 4H), 2.63 (t,
J=12.2Hz 2H),
244 (t,]=4.7Hz,
4H), 2.31 -2.21 (m,
1H), 1.86 — 1.77 (m,
4H), 1.43 (qd, J =
12.1, 3.6 Hz, 2H),
1.26 (s, 6H).

93

Cl

0/\ Cl

N-(3.5-dichlorophenyl)-5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl)-1,3,4,5-tetrahydro-2H-
benzo| clazepine-2-carboxamide

'HNMR (400 MHz,
DMSO) & 8.58 (s,
1H), 7.60 (d,J=1.8
Hz, 2H), 7.19(d, ] =
8.8 Hz, 1H), 7.08 (t,
J=1.9Hz, 1H), 6.90
(brs, 1H), 6.73 (dd,
J=8.7,2.7Hz, 1H),
4.63 (s, 2H), 3.75 -
3.64 (m, 4H), 3.54 (t,
J=4.5Hz, 4H), 2.64
(t, J=12.3 Hz, 2H),
242 (t,J=4.7Hz,
4H), 2.32 - 2.20 (m,
1H), 1.83 (t,J=12.1
Hz 4H), 1.41 (g, J =
11.1, 10.6 Hz, 2H),
1.27 (s, 6H).
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94

5,5-dimethyl-8-(4-morpholinopiperidin-1-yl)-N-(4-
(trifluoromethyl)phenyl)-1,3,4,5-tetrahydro-2H-
benzo| clazepine-2-carboxamide

'HNMR (400 MHz,
DMSO0) 4 8.61 (s,
1H), 767 (d,J=8.6
Hz, 2H), 7.54 (d, ] =
8.6 Hz, 2H), 7.20 (d,
J=8.8 Hz, 1H), 6.90
(brs, 1H), 6.73 (dd,
J=8.6,2.7Hz, 1H),
4.65 (s, 2H), 3.75 -
3.65 (m, 4H), 3.54 (1,
J=4.6Hz, 4H), 2.63
(td,J=12.8,2.4 Hz,
2H), 243 (t,J=4.7
Hz, 4H),2.29-2.19
(m, 1H), 1.90 — 1.78
(m, 4H), 1.41 (q.J =
12.8, 12.1 Hz, 2H),
1.28 (s, 6H).

95

N N
e
X .

O

p-tolyl 5,5-dimethyl-8-(4-morpholinopiperidin-1-

yl)-1,3,4,5-tetrahydro-2H-benzo| c]azepine-2-
carboxylate

'HNMR (400 MHz,
DMSO0) §7.28 —
721 (m, 1H), 7.12
(dd, J=10.9, 8.2 Hz,
2H), 6.92 — 6.87 (m,
1H), 6.82 — 6.74 (m,
2.5H), 6.67 (d,J =
2.8 Hz, 0.5H), 4.59
(d, J=41.2 Hz, 2H),
3.80(t,J =58 Hz,
1H), 3.71 - 3.61 (m,
3H),3.55(q, =438
Hz, 4H), 2.60 (t, ] =
12.2 Hz, 2H), 2.47 -
2.39 (m, 4H), 2.27 -
2.19 (m, 4H), 1.97 -
1.74 (m, 4H), 1.50 —
1.37 (m, 2H), 1.30
(d, J=9.8 Hz, 6H).

96

cyclopentyl 5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl1)-1,3,4,5-tetrahydro-2H-
benzo| clazepine-2-carboxylate

'HNMR (400 MHz,
DMSO0) §7.19 (dd, J
=8.7, 44 Hz, 1H),
6.78 — 6.72 (m, 1H),
6.64 (dd, J =16.2,
2.4 Hz, 1H), 4.89 (d,
J=19.4Hz, 1H),
442 (d,J=19.4Hz,
2H), 3.67 (d,] =
12.2 Hz, 2H), 3.62 —
3.51 (m, 6H), 2.61 (t,
J=12.0 Hz, 2H),
2.48 — 244 (m, 4H),
2.29-2.19 (m, 1H),
1.89 — 1.76 (m, 4H),
1.66 — 1.39 (m,
10H), 1.24 (s, 6H).
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N N
), O
a 4
o)

O ———
4-methoxyphenyl 5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl1)-1,3,4,5-tetrahydro-2H-
benzo| clazepine-2-carboxylate

"H NMR (400 MHz,
DMSO0) §7.29 —
722 (m, 1H), 7.01 —
6.91 (m, 1H), 6.90 —
6.82 (m, 2H), 6.82 —
6.75 (m, 2.5H), 6.67
(d, J=2.8 Hz, 0.5H),
459(d, J=413Hz,
2H), 3.83 — 3.62 (m,
7H), 3.55 (¢, J = 5.1
Hz, 4H),2.60 (t, ] =
12.2 Hz, 2H), 2.48 —
2.39 (m, 4H), 2.29 —
2.16 (m, 1H), 1.93 (t,
J=6.0 Hz, 1H), 1.90
~1.75 (m, 3H), 1.43
(t,J=11.3 Hz, 2H),
130(d, J=103 Hz,
6H).

98

-

o
.
Q

4-fluorophenyl 5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl1)-1,3,4,5-tetrahydro-2H-
benzo|clazepine-2-carboxylate

'HNMR (400 MHz,
DMSO0) §7.25 (d, ]
=8.6Hz, 1H), 7.21 -
7.11 (m, 2H), 7.11 -
7.04 (m, 1H), 6.95 —
6.88 (m, 1H), 6.83 —
6.74 (m, 1.5H), 6.68
(d, J=2.5Hz, 0.5H),
4.60 (d, ] =42.1 Hz,
2H), 3.81 (t,J=5.9
Hz, 1H), 3.71 -3.61
(m, 3H), 3.60 — 3.50
(m, 4H), 2.60 (t, ] =
12.1 Hz, 2H), 2.44
(dt,1=14.3, 4.7 Hz,
4H), 2.23 (ddd, J =
14.4,6.4,3.1 Hz,
1H), 1.87 (ddd, J =
35.5,16.9,9.3 Hz,
4H), 1.42 (dtd, J =
23.4,12.0,4.1 Hz,
2H), 1.30(d,J =
10.5 Hz, 6H).

99

N N
IS
(\ N J >/
O

isopropyl 5,5-dimethyl-8-(4-morpholinopiperidin-
1-y1)-1,3,4,5-tetrahydro-2H-benzo|c|azepine-2-
carboxylate

'HNMR (400 MHz,
DMSO0) §7.19 (dd, J
=8.8, 5.8 Hz, 1H),
6.75(@dt,J=9.1,2.7
Hz, 1H), 6.68 — 6.63
(m, 1H), 4.65 (dp, J
=375, 6.1 Hz, 1H),
443(d,J=12.0 Hz,
2H), 3.72 - 3.62 (m,
2H), 3.61 —3.52 (m,
6H), 2.61 (t,1=12.5
Hz, 2H), 2.48 — 2.44
(m, 4H), 2.30 —2.18
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(m, 1H), 1.90 — 1.72
(m, 4H), 1.45 (qd, J
=12.0, 4.0 Hz, 2H),
125(d, =49 Hz,
6H), 1.09 (dd, J =
283, 6.2 Hz, 6H).

100

X
N~

7-(2,6-dimethylpyridin-4-y1)-2.4,4-trimethyl-
1,2,3,4-tetrahydroisoquinoline

'HNMR (400 MHz,
DMSO0) § 7.54 (dd, J
=8.3,2.0Hz, 1H),
7.46 (d,] =8.2 Hz,
1H), 7.41 (d,J=2.2
Hz, 1H), 7.32 (s,
2H), 3.52 (s, 2H),
2.46 (s, 6H), 2.36 (s,
2H), 2.34 (s, 3H),
1.27 (s, 6H).

101

2-(2-methoxyethyl)-4,4-dimethyl-7-(4-
(trifluoromethyl)phenyl)-1,2,3,4-
tetrahydroisoquinoline

'HNMR (400 MHz,
DMSO0) §7.86 (d, J
=8.2 Hz, 2H), 7.79
(d, J=8.3Hz, 2H),
752(dd, J=82,2.0
Hz, 1H), 7.46 (d,] =
8.1 Hz, 1H), 7.38 (d,
J=2.0Hz, 1H), 3.67
(s,2H),3.54 (t, ] =
5.9 Hz, 2H), 3.28 (s,
3H), 2.65(t,J=59
Hz, 2H), 2.47 (s,
2H), 1.27 (s, 6H).

102

E@F

2-(4-fluorobenzyl)-4,4-dimethyl-7-(4-
(trifluoromethyl)phenyl)-1,2,3,4-
tetrahydroisoquinoline

'HNMR (400 MHz,
DMSO0) §7.85(d, J
=8.2 Hz, 2H), 7.78
(d,J=8.2Hz, 2H),
7.53(dd, J=83,2.0
Hz, 1H), 7.48 (d,] =
8.2 Hz, 1H), 7.46 —
7.40 (m, 2H), 7.38
(d,J=2.1Hz, 1H),
723 -7.13 (m, 2H),
3.64 (s, 2H), 3.63 (s,
2H), 2.41 (s, 2H),
1.26 (s, 6H).

103

7
No AN
-
F
F

4 4-dimethyl-2-((6-methylpyridin-3-yl)methyl)-7-
(4-(trifluoromethyl)phenyl)-1,2.3 4-
tetrahydroisoquinoline

'HNMR (400 MHz,
DMSO0) §8.43 (d, J
=23 Hz, 1H), 7.85
(d,J=8.2Hz, 2H),
7.78 (d,J =8.2 Hz,
2H), 7.67 (dd, J =
7.9,2.2 Hz, 1H),
753(dd, J=82,2.0
Hz, 1H), 747 (d,] =
8.2 Hz, 1H), 7.39 (d,
J=19Hz, 1H), 7.24
(d,J=7.8Hz, 1H),
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3.64 (s, 4H), 2.46 (s,
3H), 2.41 (s, 2H),

1.25 (s, 6H).
104 'HNMR (400 MHz,

ﬂgnﬁ

N-(cyclohexylmethyl)-2-(4,4-dimethyl-7-(4-
(trifluoromethyl)phenyl)-3,4-dihydroisoquinolin-
2(1H)-yl)acetamide

DMSQ0)56786(d,J
=8.2Hz, 2H), 7.79
(d, J=8.4Hz, 2H),
7.65(t,]=6.1Hz,
1H), 755 (dd, J =
8.2,2.0 Hz, 1H),
7.50(d,J=8.2Hz,
1H), 740 (d,J=2.1
Hz, 1H), 3.71 (s,
2H), 3.10 (s, 2H),
297 (t,]=64Hz,
2H), 1.72 - 1.53 (m,
5H), 1.40 (ddd, J =
11.2,7.1,3.1 Hz,
1H), 1.31 (s, 6H),
1.19 - 1.04 (m, 3H),
0.95-0.78 (m, 2H).
2H under solvent
peaks.

105

AR
F O H

F
F

2-(4,4-dimethyl-7-(4-(trifluoromethyl)phenyl)-3,4-
dihydroisoquinolin-2(1H)-y1)-N-
isopropylacetamide

'HNMR (400 MHz,
DMSO0) §7.86 (d, J
=8.2 Hz, 2H), 7.79
(d, J=8.3Hz, 2H),
7.55(dd, J=82,2.0
Hz, 1H), 7.50 (d, ] =
8.2 Hz, 1H), 7.46 —
7.36 (m, 2H), 3.92
(dp, J =8.3, 6.4 Hz,
1H), 3.72 (s, 2H),
3.06 (s, 2H), 2.46 (s,
2H), 1.31 (s, 6H),
1.08 (d,J = 6.6 Hz,
6H).

106

|\
N~

L

2-(7-(2,6-dimethylpyridin-4-y1)-4,4-dimethyl-3,4-
dihydroisoquinolin-2(1H)-y1)-N-
isopropylacetamide

'HNMR (400 MHz,
DMSO0) § 7.57 (dd, J
=8.2,2.0Hz, 1H),
7.48 (d,J =8.2 Hz,
1H), 7.45 - 7.38 (m,
2H), 7.33 (s, 2H),
3.92 (dp,J=82,65
Hz, 1H), 3.71 (s,
2H), 3.05 (s, 2H),
2.46 (s, 6H), 2.45 (s,
2H), 1.30 (s, 6H),
1.07 (d,J = 6.5 Hz,
6H).
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N\/(O
N/

/
2-(8-(2,6-dimethylpyridin-4-yl)-5,5-dimethyl-
1,3,4,5-tetrahydro-2H-benzo|c]azepin-2-y1)-N,N-
dimethylacetamide

I\
N~

'H NMR (400 MHz,
DMSO0) §7.57 (dd, J
=8.3,2.1 Hz, 1H),
746 (d,J =82 Hz,
1H), 742 (d,T=2.1
Hz, 1H), 7.33 (s,
2H), 4.04 (s, 2H),
3.23 (s, 2H), 2.97 (d,
J=5.3Hz, 2H), 2.95
(s, 3H), 2.79 (s, 3H),
247 (s, 6H), 1.74 (,
J=59Hz, 2H), 1.36
(s, 6H).

108

8-(2,6-dimethylpyridin-4-yl)-2-(4-fluorobenzyl)-
5,5-dimethyl-2,3,4,5-tetrahydro-1H-
benzo|clazepine

'HNMR (400 MHz,
DMSO0) § 7.58 (dd, J
=8.2,2.1Hz, 1H),
7.48 (d,J =8.2 Hz,
1H), 7.32 - 7.26 (m,
5H), 7.15 — 7.09 (m,
2H), 4.00 (s, 2H),
3.55 (s, 2H), 2.90 (t,
J=5.6Hz, 2H), 2.46
(s, 6H), 1.74 (brs,
2H), 1.37 (s, 6H).

109

%}@

3-(8-(2,6-dimethylpyridin-4-yl)-5,5-dimethyl-
1.3.4,5-tetrahydro-2H-benzo[c|azepin-2-yl)-1-
(indolin-1-yl)propan-1-one

'H NMR (400 MHz,
DMSO0) 56 8.03(d,J
=79Hz, IH), 7.61 -
7.52 (m, 2H), 7.45
(d, J=8.4 Hz, 1H),
7.34 (s,2H), 7.18 (d,
J=73Hz, 1H), 7.10
(t, ] =7.7Hz, 1H),
694 (td,J=74,1.1
Hz, 1H),4.08 (t,J =
8.5 Hz, 2H), 4.03 (s,
2H),3.05(t, J=8.5
Hz, 2H),2.99 (t,J =
5.5 Hz, 2H), 2.74 -
2.68 (m, 2H), 2.66 —
2.58 (m, 2H), 2.47
(s, 6H), 1.74 (brs,
2H), 1.36 (s, 6H).

110

4-(2-(8-(2,6-dimethylpyridin-4-yl)-5,5-dimethyl-
1,3,4,5-tetrahydro-2H-benzo| cJazepin-2-yl)ethyl)-
2-methylthiazole

'HNMR (400 MHz,
DMSO0) §7.61 —
7.50 (m, 2H), 7.44
(d,J=8.2Hz, 1H),
7.35 (s, 2H), 7.07 (s,
1H), 4.03 (s, 2H),
3.00(t,J=5.6Hz,
2H),2.82 (t,J=17.5
Hz, 2H), 2.66 (dd, J
=8.7, 6.4 Hz, 2H),
2.56 (s, 3H), 2.47 (s,
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6H), 1.73 (br s, 2H),
1.36 (s, 6H).

111

1-(3,4-dihydroisoquinolin-2(1H)-y1)-3-(8-(2,6-
dimethylpyridin-4-y1)-5,5-dimethyl-1,3.4,5-
tetrahydro-2H-benzo[c]azepin-2-yl)propan-1-one

'HNMR (400 MHz,
DMSO0) §7.63 —
7.52 (m, 2H), 7.44
(d,J=8.1Hz, 1H),
7.36 (s, 2H), 7.19 —
6.97 (m, 4H), 4.56
(d, J=19.1 Hz, 2H),
4.01(d,J=10.3 Hz,
2H), 3.61 (dt,J =
11.0, 6.0 Hz, 2H),
3.03 -2.91 (m, 2H),
270 (q,J =6.6 Hz,
2H), 2.65 —2.54 (m,
4H),2.47 (d,J=2.1
Hz, 6H), 1.70 (brs,
2H), 1.35 (s, 6H).

112

X
N~

N —0
\/\ )@
O
—0
2-(2-(2,6-dimethoxyphenoxy)ethyl)-8-(2,6-

dimethylpyridin-4-y1)-5,5-dimethyl-2,3.4,5-
tetrahydro-1H-benzo[c]azepine

'HNMR (400 MHz,
DMSO0) § 7.57 (dd, J
=8.1,2.1 Hz, 1H),
752 (d,J=2.2Hz,
1H), 7.45 (d,J=8.2
Hz, 1H), 7.32 (s,
2H), 6.97 (t,1=8.4
Hz, 1H), 6.64 (d, ] =
8.4 Hz, 2H), 4.08 (s,
2H), 3.93 (t,J=6.1
Hz, 2H), 3.70 (s,
6H), 3.04 (t,1=5.6
Hz, 2H),2.71 (t,J =
6.1 Hz, 2H), 2.45 (s,
6H), 1.73 (brs, 2H),
1.37 (s, 6H).

113

N-(cyclohexylmethyl)-2-(8-(2,6-dimethylpyridin-4-
yl)-5,5-dimethyl-1,3.4,5-tetrahydro-2H-
benzo|clazepin-2-yl)acetamide

'HNMR (400 MHz,
DMSO0) § 7.59 (dd, J
=8.1,2.1 Hz, 1H),
755 (t,J=6.1Hz,
1H), 7.48 (d,J=8.1
Hz, 1H), 742 (d,] =
2.2 Hz, 1H), 7.32 (s,
2H), 4.00 (s, 2H),
3.03 - 2.95 (m, 4H),
2.90 (t, ] =6.4 Hz,
2H), 2.46 (s, 6H),
1.75 (brs, 2H), 1.59
—1.47 (m, 5H), 1.37
(s, 6H), 1.30 (dq, J =
7.6,3.8 Hz, 1H),
1.10 - 0.98 (m, 3H),
0.85 — 0.72 (m, 2H).
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SN N R
I L
H

2-(8-(2,6-dimethylpyridin-4-yl)-5,5-dimethyl-
1.3.4,5-tetrahydro-2H-benzo[c]azepin-2-y1)-N-
isopropylacetamide

"H NMR (400 MHz,
DMSO0) & 7.60 (dd, J
=8.2,2.1 Hz, 1H),
747 (d,J=82Hz,
1H), 745 (d,1=2.2
Hz, 1H), 7.38 - 7.29
(m, 3H), 3.99 (s,
2H), 3.87 (dp, J =
83, 6.6 Hz, 1H),
3.02 - 2.93 (m, 4H),
2.46 (s, 6H), 1.74 (br
s, 2H), 1.37 (s, 6H),
1.00 (d,J = 6.6 Hz,
6H).

115

|\ N\/\n/%
Nz 6]

3-(7-(2,6-dimethylpyridin-4-y1)-4.4-dimethyl-3,4-
dihydroisoquinolin-2(1H)-y1)-1-(indolin-1-
yl)propan-1-one

'HNMR (400 MHz,
DMSO0) 58.08 (d, J
=8.0 Hz, 1H), 7.54
(dd,J=8.2,2.0Hz,
1H), 745, J=8.2
Hz, 1H), 742 (d, ] =
2.0 Hz, 1H), 7.32 (s,
2H), 723 (d,1=73
Hz, 1H), 7.14 (t, ] =
7.7 Hz, 1H), 6.98 (t,
J=74Hz, 1H), 4.16
(t, J=8.5Hz, 2H),
3.68 (s, 2H), 3.14 (4,
J=8.4Hz, 2H), 2.82
(t, J=6.8 Hz, 2H),
2.74 (t,J =69 Hz,
2H), 2.46 (s, 6H),
1.27 (s, 6H). 2H
under solvent peaks.

116

_O
N N~
| O
N~ ONG

2-(2-(2,6-dimethoxyphenoxy)ethyl)-7-(2,6-
dimethylpyridin-4-y1)-4,4-dimethyl-1,2.3.4-
tetrahydroisoquinoline

'HNMR (400 MHz,
DMSO0) § 7.54 (dd, J
=8.2,2.0Hz, 1H),
745 (d,J =82 Hz,
1H), 742 (d,J=2.1
Hz, 1H), 7.32 (s,
2H), 6.99 (t,]=8.4
Hz, 1H), 6.67 (d, ] =
8.3 Hz, 2H), 4.03 (t,
J=5.8Hz, 2H), 3.77
(s, 6H), 3.73 (s, 2H),
2.82(t,J=5.7Hz,
2H), 2.55 (s, 2H),
2.46 (s, 6H), 1.27 (s,
6H).

117

'HNMR (400 MHz,
DMSO0) § 7.56 (dd, J
=8.3,2.2Hz, 1H),
749 (d,J=2.1 Hz,
1H), 7.44 (d,J=8.2
Hz, 1H), 7.34 (s,
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2-cyclopentyl-8-(2,6-dimethylpyridin-4-yl)-5,5-
dimethyl-2,3,4,5-tetrahydro-1H-benzo|c|azepine

2H), 3.99 (s, 2H),
2.98(t, ] =56Hz,
2H), 2.67 (tq, ] =
114,57, 46 Hz,
1H), 2.47 (s, 6H),
1.84 - 1.67 (m, 4H),
1.65 - 1.51 (m, 2H),
1.47 - 1.28 (m, 4H),
1.35 (s, 6H).

118

8-(2,6-dimethylpyridin-4-yl)-5,5-dimethyl-2-
(tetrahydro-2H-pyran-4-yl)-2,3,4, 5-tetrahydro-1H-
benzo|clazepine

'HNMR (400 MHz,
DMSO0) & 7.60 —
7.50 (m, 2H), 7.45
(d,J=7.9Hz, 1H),
7.35 (s, 2H), 3.98 (s,
2H), 3.85(dd, J =
11.8, 2.5 Hz, 2H),
320(td, J=11.7,
1.9 Hz, 2H), 2.99 (t,
J=5.7Hz, 2H), 2.59
—2.53 (m, 1H), 2.47
(s, 6H), 1.79 — 1.64
(m, 4H), 1.46 (qd, J
=11.8, 4.3 Hz, 2H),
1.35 (s, 6H).

119

O\/ﬁ Cl

Iz

7-(4-cyclopentylpiperazin-1-y1)-N-(3,5-
dichlorophenyl)-4,4-dimethyl-3,4-
dihydroisoquinoline-2(1H)-carboxamide

'H NMR (400 MHz,
DMSO) & 8.84 (s,
1H), 7.64 (d,J=1.8
Hz, 2H),7.22(d, ] =
8.7 Hz, 1H), 7.13 (t,
J=19Hz, 1H), 6.82
(dd,J=8.6,2.6 Hz,
1H), 6.62 (d,J =2.6
Hz, 1H), 4.64 (s,
2H), 3.48 (s, 2H),
3.08(t,J =5.0Hz,
4H), 2.56 — 2.52 (m,
4H), 2.48 — 2.41 (m,
1H), 1.86 - 1.75 (m,
2H), 1.68 — 1.56 (m,
2H), 1.55 — 1.44 (m,
2H), 135 (dq, J =
16.2, 8.4 Hz, 2H),
1.19 (s, 6H).

120

N-cyclopentyl-8-(4-cyclopentylpiperazin-1-yl)-5,5-
dimethyl-1,3,4,5-tetrahydro-2H-benzo|c|azepine-2-
carboxamide

'HNMR (400 MHz,
DMSO0) §7.18 (d, J
= 8.8 Hz, 1H), 6.80
(s, 1H), 6.71 (dd, J =
8.7,2.7 Hz, 1H),
579 (d,J=72Hz,
1H), 4.45 (s, 2H),
3.80(q,J =6.9 Hz,
1H),3.52 (t,J=5.8
Hz, 2H), 3.07 (t,J =
5.0 Hz, 4H), 2.55 —
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251 (m, 4H), 2.47 -
2.44 (m, 1H), 1.85 -
1.73 (m, 4H), 1.71 -
1.59 (m, 4H), 1.57 -
1.47 (m, 4H), 1.43 -
1.26 (m, 6H), 1.23
(s, 6H).

121

L

N\

O/

1

F
F

2-(2-methoxyethyl)-5,5-dimethyl-8-(4-
(trifluoromethyl)phenyl)-2,3,4,5-tetrahydro-1H-
benzo|clazepine

'H NMR (400 MHz,
DMSO0) §7.88 (d, J
= 8.2 Hz, 2H), 7.80
(d,J =83 Hz, 2H),
756(dd, 1=8.1,2.2
Hz, 1H), 7.48 (d,] =
2.1 Hz, 1H), 7.47 (d,
J=8.1Hz, 1H), 4.00
(s, 2H), 342 (t, ] =
6.0 Hz, 2H), 3.21 (s,
3H),2.96 (£, 1=56
Hz, 2H), 2.54 (t, ] =
6.1 Hz, 2H), 1.72 (br
s, 2H), 1.36 (s, 6H).

122

e

2-(5,5-dimethyl-8-(4-(trifluoromethyl)phenyl)-
1.3.4,5-tetrahydro-2H-benzo| c]azepin-2-yl)ethyl
acetate

"H NMR (400 MHz,
DMSO0) §7.89 (d, J
= 8.2 Hz, 2H), 7.80
(d,J =83 Hz, 2H),
757(dd, J=8.1,2.2
Hz, 1H),7.51 (d,J =
2.2 Hz, 1H), 7.47 (d,
J=8.2Hz, 1H), 4.09
(t,J=6.1 Hz, 2H),
4.04 (s, 2H), 2.99 (t,
J=5.5Hz, 2H), 2.60
(t,J=6.1 Hz, 2H),
1.97 (s, 3H), 1.72 (br
s, 2H), 1.37 (s, 6H).

123

2-(5,5-dimethyl-8-(4-(trifluoromethyl)phenyl)-
1,3,4,5-tetrahydro-2H-benzo| clazepin-2-yl)-1-
morpholinocthan-1-one

'HNMR (400 MHz,
DMSO0) 5 7.87 (d,J
=8.2 Hz, 2H), 7.80
(d, J=8.3Hz, 2H),
757(d,J=83,2.1
Hz, 1H),7.49(d,J =
8.1 Hz, 1H), 7.40 (d,
J=2.2Hz, 1H), 4.01
(s,2H),3.51-344
(m, 4H), 3.40 (dd, J
=13.1, 4.9 Hz, 4H),
3.25 (s, 2H), 2.95 (¢,
J=5.6Hz, 2H), 1.76
(brs, 2H), 1.37 (s,
6H).
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124

Cl
(3.5-dichlorophenyl)(4,4-dimethyl-7-(4-
morpholinopiperidin-1-yl1)-3,4-dihydroisoquinolin-
2(1H)-yl)methanone

"H NMR (400 MHz,
DMSO0) & 7.74 (s,
1H), 749 (d,J=18
Hz, 2H), 7.19 (dd, J
—14.38,8.7Hz, 1H),
6.85 — 6.78 (m, 1H),
6.55 (s, 1H), 4.74 (s,
1H), 4.47 (s, 1H),
372~ 3.59 (m, 3H),
3.59 —3.53 (m, 4H),
3.30 - 3.26 (m, 1H),
2.69 —2.54 (m, 2H),
248 — 241 (m, 4H),
2.30-2.16 (m, 1H),
1.90 — 1.74 (m, 2H),
1.49 — 1.33 (m, 2H),
1.23 (s, 3H), 1.07 (s,
3H).

125

Cl

8-(4-cyclopentylpiperazin-1-yl)-N-(3,5-
dichlorophenyl)-5,5-dimethyl-1,3,4,5-tetrahydro-
2H-benzo|clazepine-2-carboxamide

'HNMR (400 MHz,
DMSO0) & 8.59 (s,
1H), 759 (d,J=1.9
Hz 2H), 721 (d,J =
8.7 Hz, 1H), 7.09 (t,
J=19Hz, 1H), 6.86
(brs, 1H), 6.73 (dd,
J=8.7,2.7Hz, 1H),
4.62 (s, 2H), 3.74 -
3.64 (m, 2H), 3.12 -
3.03 (m, 4H), 2.55 -
2.51 (m, 4H), 2.48 —
2.40 (m, 1H), 1.86
(brs, 2H), 1.83 —
1.75 (m, 2H), 1.66 —
1.56 (m, 2H), 1.56 —
1.46 (m, 2H), 1.40 —
1.31 (m, 2H), 1.27
(s, 6H).

126

5,5-dimethyl-2-(tetrahydro-2H-pyran-4-yl)-8-(4-
(trifluoromethyl)phenyl)-2,3.4,5-tetrahydro-1H-
benzo|clazepine

'HNMR (400 MHz,
DMSO0) §7.88 (d, J
=8.2 Hz, 2H), 7.79
(d, J=8.3Hz, 2H),
756 —7.51 (m, 2H),
747 (d,J=8.1 Hz,
1H), 4.00 (s, 2H),
3.85(d, J=10.6 Hz,
2H),3.20 (t,J=11.4
Hz, 2H), 3.00 (t, ] =
5.7 Hz, 2H), 2.60 —
2.53 (m, 1H), 1.78 —
1.67 (m, 4H), 1.46
(qd,J=11.9, 4.4 Hz,
2H), 1.36 (s, 6H).
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127

e ( e

F
F

2-(4,4-dimethyl-7-(4-(trifluoromethyl)phenyl)-3,4-
dihydroisoquinolin-2(1H)-y1)-N,N-
dimethylacetamide

'HNMR (400 MHz,
DMSO0)357.87(d,J
=8.2 Hz, 2H), 7.79
(d, J=8.2Hz, 2H),
7.53(dd,]=82,2.0
Hz, 1H), 7.48 (d, ] =
82 Hz, 1H), 7.40 (d,
J=2.0Hz, 1H), 3.68
(s, 2H), 3.08 (s, 3H),
2.84 (s, 3H), 1.28 (s,
6H). 2+2H under
solvent peaks.

128

F
F

OO ~

2-(4,4-dimethyl-7-(4-(trifluoromethyl)phenyl)-3,4-
dihydroisoquinolin-2(1H)-yl)-1-(pyrrolidin-1-
yl)ethan-1-one

'HNMR (400 MHz,
DMSO0)357.86(d,J
=8.3 Hz, 2H), 7.79
(d, J=8.3 Hz, 2H),
7.53(dd,]=82,2.0
Hz, 1H), 7.48 (d, ] =
82 Hz, 1H), 7.40 (d,
J=19Hz, 1H), 3.71
(s,2H), 355, J=
6.7 Hz, 2H), 3.32 -
3.29 (m, 2H), 3.27
(s,2H), 1.84 (p,J =
6.6 Hz, 2H), 1.76 (p,
J=6.38, 63 Hz, 2H),
1.28 (s, 6H). 2H
under solvent peaks.

129

T%YCK\WLD

2-(7-(2,6-dimethylpyridin-4-y1)-4,4-dimethyl-3,4-
dihydroisoquinolin-2(1H)-yl)-1-(pyrrolidin-1-
yl)ethan-1-one

'H NMR (400 MHz,
DMSO0) 6 8.25 (s,
1H, formic acid),
7.55(dd,J=8.1,2.0
Hz, 1H), 7.46 (d, ] =
8.2 Hz, 1H), 7.43 (d,
J=2.0Hz, 1H), 7.33
(s, 2H), 3.69 (s, 2H),
355(,J=66Hz,
2H),3.32(d,J=6.9
Hz, 2H), 3.26 (s,
2H), 2.46 (s, 6H),
1.80 (dp, I =26.1,
6.8 Hz, 4H), 1.27 (s,
6H). 2H under
solvent peaks.

130

@m%w@

N-(cyclohexylmethyl)-2-(7-(2,6-dimethylpyridin-4-
y1)-4,4-dimethyl-3,4-dihydroisoquinolin-2( 1H)-
ylacetamide

'HNMR (400 MHz,
DMSO0) §7.64 (t,] =
6.2 Hz, 1H), 7.57
(dd,J=8.1,2.0 Hz,
1H), 7.48 (d,J=8.2
Hz, 1H), 742 (d,] =
2.0 Hz, 1H), 7.32 (s,
2H), 3.69 (s, 2H),
3.10 (s, 2H), 2.97 (t,
J=6.5Hz, 2H), 2.46
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(s, 6H), 1.71 -1.54
(m, 5H), 1.47 - 1.36
(m, 1H), 1.30 (s,
6H), 1.21 — 1.06 (m,
3H), 0.94 - 0.79 (m,
2H). 2H under
solvent peaks.

131

|\ N
v O
)

3-(8-(2,6-dimethylpyridin-4-yl)-5,5-dimethyl-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-yl)-1-(4-
methylpiperidin-1-yl)propan-1-one

'H NMR (400 MHz,
DMSO0) 6 8.21 (s,
1.28H, formic acid),
7.60 —7.53 (m, 2H),
746 — 742 (m, 1H),
7.35 (s, 2H), 4.29 (d,
J=13.0Hz, 1H),
4.00 (s, 2H), 3.80 (d,
J=13.6 Hz, 1H),
296 (t,J=5.6 Hz,
2H), 2.85 (td, J =
13.0,2.6 Hz, 1H),
2.60 — 2.54 (m, 2H),
247 (s, 6H), 2.46 —
2.36 (m, 3H), 1.71
(brs, 2H), 1.57 -
1.42 (m, 3H), 1.35
(s, 6H), 0.93 - 0.76
(m, 5H).

132

I
N

X
=
8-(2,6-dimethylpyridin-4-y1)-5,5-dimethyl-2-((6-
methylpyridin-2-yl)methyl)-2,3,4,5-tetrahydro-1H-
benzo|clazepine

'HNMR (400 MHz,
DMSO) & 8.26 (s,
1.68H, formic acid),
7.66 —7.55 (m, 2H),
7.48 (d,J =8.2 Hz,
1H), 7.34 (d,J=2.2
Hz, 1H), 7.30 (s,
2H), 7.19(d,J=17.6
Hz, 1H), 7.10 (d, ] =
7.5 Hz, 1H), 4.02 (s,
2H), 3.64 (s, 2H),
2.95(t,J=5.6Hz,
2H), 2.46 (s, 6H),
241 (s, 3H), 1.76 (br
s, 2H), 1.38 (s, 6H).

133

8-(2,6-dimethylpyridin-4-yl)-5,5-dimethyl-2-
((tetrahydro-2H-pyran-4-yl)methyl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine

'HNMR (400 MHz,
DMSO) & 8.22 (s,
1.57H, formic acid),
756 (dd, J=82,2.1
Hz, 1H), 749 (d, ] =
2.1 Hz, 1H), 7.45 (d,
J=8.2Hz, 1H), 7.34
(s, 2H), 3.95 (s, 2H),
3.78 (ddd, J=11.3,
45,19 Hz, 2H),
326 (td, J=11.6,
2.1 Hz, 2H), 2.91 (t,
J=5.7Hz, 2H), 2.47

93




WO 2022/036080

PCT/US2021/045720

(s, 6H),222 (d, T =
7.1 Hz, 2H), 1.80 —
1.66 (m, 3H), 1.53
(dd,J=13.6,3.5 Hz,
2H), 1.36 (s, 6H),
1.06 (qd, J = 11.9,
4.4 Hz, 2H).

134

N N
| \
N~

8-(2,6-dimethylpyridin-4-y1)-2.5,5-trimethyl-
2,3,4,5-tetrahydro-1H-benzo| c]azepine

'H NMR (400 MHz,
DMSO0) 6 8.21 (s,
1H, formic acid),
7.58(dd,J=822.1
Hz, 1H), 751 (d, ] =
2.2 Hz, 1H), 7.45 (d,
J=8.2Hz, 1H), 7.35
(s, 2H), 3.92 (s, 2H),
2.87(t,J=5.6Hz,
2H), 2.47 (s, 6H),
2.26 (s,3H), 1.78 -
1.68 (m, 2H), 1.36
(s, 6H).

135

I\
N~

7-(2,6-dimethylpyridin-4-y1)-4,4-dimethyl-2-((6-
methylpyridin-3-yl)methyl)-1,2,3,4-
tetrahydroisoquinoline

'HNMR (400 MHz,
DMSO0) §8.43 (d, J
=2.1 Hz, 1H), 8.26
(s, 1.42H, formic
acid), 7.67 (dd, J =
7.9,2.3 Hz, 1H),
7.55(dd, J=8.1,2.0
Hz, 1H), 745 (d, ] =
8.2 Hz, 1H), 7.41 (d,
J=2.1Hz, 1H), 7.32
(s,2H), 724 (d,] =
7.8 Hz, 1H), 3.64 (s,
2H), 3.61 (s, 2H),
2.46 (s, 3H), 2.45 (s,
6H), 2.42 (s, 2H),
1.25 (s, 6H).

136

N

M\

O/

I\
N~

8-(2,6-dimethylpyridin-4-yl)-2-(2-methoxyethyl)-
5,5-dimethyl-2,3,4,5-tetrahydro-1H-
benzo|clazepine

'HNMR (400 MHz,
DMSO) & 8.22 (s,
0.72H, formic acid),
757(@dd, J=8.1,2.2
Hz, 1H), 7.50 (d, ] =
2.1 Hz, 1H), 7.44 (d,
J=8.2Hz, 1H), 7.35
(s, 2H), 4.00 (s, 2H),
342 (t,J=6.1Hz,
2H), 3.21 (s, 3H),
2.96 (t,]=5.6 Hz,
2H), 2.54 (t,1=6.1
Hz, 2H), 2.47 (s,
6H), 1.75 — 1.67 (m,
2H), 1.35 (s, 6H).
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137 0 "H NMR (400 MHz,
Q DMSO) & 8.24 (s,

N7 N 1.81H, formic acid),

g ¢S 7.58 (dd,J =82,2.1

O Hz, 1H), 747 (d,J =

8.2 Hz, 1H), 7.42 (d,
J=2.2Hz, 1H), 7.33
(s, 2H), 4.00 (s, 2H),
3.25 (s, 2H), 2.94 (¢,
J=5.6Hz, 2H), 2.47
(s, 6H), 1.78 - 1.73
(m, 2H), 1.36 (s,
6H). 8H under
solvent peaks.

2-(8-(2,6-dimethylpyridin-4-yl)-5,5-dimethyl-
1.3.4,5-tetrahydro-2H-benzo[c|azepin-2-yl)-1-
morpholinocthan-1-one

[0311] A general route for the preparation of a compound of the application is described in
Scheme I and Scheme II:
Scheme I

Br .Cbz R

R ; R Cbz i /
N Pd-coupling (Rz) 2 N 1) deprotection R, N’X1‘X2
2) addition and modification
of -X1-X2-R4

Scheme 11

Cbz bz X Y
Br N Pd-coupling (R,) Rz N 1) deprotection Ry N Xz
2) addition and modification
of -X{-X2-R4

METHODS OF TREATING VIRAL INFECTIONS, PAIN, CANCER, AND OTHER
DISEASES OR DISORDERS

[0312] In some embodiments, the present disclosure provides a method of modulating a
Sigma receptor (e.g., Sigma-1 or Sigma-2, e.g., in vifro or in vivo) comprising contacting a
cell with an effective amount of a compound of the present disclosure or a pharmaceutically
acceptable salt, prodrug, or solvate thereof.

[0313] In some embodiments, modulating a Sigma receptor (e.g., Sigma-1 or Sigma-2, e.g.,
in vitro or in vivo) treats or prevents a disease or disorder associated with the Sigma receptor.
[0314] In some embodiments, modulating a Sigma receptor (e.g., Sigma-1 or Sigma-2, e.g.,
in vitro or in vivo) treats or prevents a disease or disorder associated with a viral infection.
[0315] In some embodiments, modulating a Sigma receptor (e.g., Sigma-1 or Sigma-2, e.g.,

in vitro or in vivo) prevents the replication or transmission of a viral infection.
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[0316] In one aspect, the present disclosure provides a method of treating or preventing an
infectious disease or disorder, wherein the infectious disease or disorder is caused by a
bacterium, a fungus, or a virus.

[0317] In one aspect, the present disclosure provides a method of treating a viral infection in
a subject, or an illness resulting from the viral infection, comprising administering to an
individual in need thereof a therapeutically effective amount of a compound of Formula (1),
MIN-101, MIN-101-B, MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate
thereof.

[0318] In one aspect, the present disclosure provides a compound of Formula (I), MIN-101,
MIN-101-B, MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof,
for use in treating a viral infection in a subject, or an illness resulting from the viral infection.
[0319] In one aspect, the present disclosure provides the use of a compound of Formula (1),
MIN-101, MIN-101-B, MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate
thereof, in the manufacture of a medicament, for the treatment of a viral infection in a
subject, or an illness resulting from the viral infection.

[0320] In one aspect, the present disclosure provides a method of preventing a viral infection
in a subject, comprising administering to an individual in need thereof a therapeutically
effective amount of a compound of Formula (I), MIN-101, MIN-101-B, MIN-S006, or a
pharmaceutically acceptable salt, prodrug, or solvate thereof.

[0321] In one aspect, the present disclosure provides a method of preventing transmission of
a virus, comprising administering to an individual in need thereof a therapeutically effective
amount of a compound of Formula (I), MIN-101, MIN-101-B, MIN-S006, or a
pharmaceutically acceptable salt, prodrug, or solvate thereof.

[0322] In some embodiments, the present disclosure provides a method of binding a Sigma
receptor (e.g., Sigma-1 or Sigma-2) with a compound of Formula (I), MIN-101, MIN-101-B,
MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof.

[0323] In one embodiment, the viral infection is caused by a coronavirus, herpes simplex
virus, human immunodeficiency virus, influenza virus, or human papillomavirus.

[0324] In one embodiment, the coronavirus is Middle East respiratory syndrome-related
coronavirus, severe acute respiratory syndrome coronavirus, or severe acute respiratory
syndrome coronavirus 2 (i.e., SARS-CoV-2 or COVID-19).

[0325] In one embodiment, the illness resulting from the viral infection is severe acute
respiratory syndrome, Middle East respiratory syndrome, acquired immune deficiency

syndrome, influenza, or viral hepatitis.
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[0326] In some embodiments, the present disclosure provides a method of treating a viral
infection in a subject, or an illness resulting from the viral infection, comprising
administering to a subject in need thereof a therapeutically effective amount of a compound
of Formula (I), MIN-101, MIN-101-B, MIN-S006, or a pharmaceutically acceptable salt,
prodrug, or solvate thereof, wherein the subject is at risk of viral infection. Examples of
subjects at risk of viral infection include subjects who work in or have visited high-risk
environments (e.g., college students and staff, cruise line participants, healthcare workers,
first responders, doctors, nurses, subjects in assisted living facilities, or subjects in nursing
homes). Examples of subjects at risk of viral infection include subjects who are known to be
at a high risk of infection (e.g., healthcare workers, first responders, doctors, nurses, the
elderly, a subject with a previous positive test for SARS-CoV-2, or subjects cohabiting with a
subject who is known to be at high risk for infection).

[0327] In one aspect, the present disclosure provides a method of treating Alzheimer’s
disease comprising administering to an individual in need thereof a therapeutically effective
amount of a compound of Formula (I), MIN-101, MIN-101-B, MIN-S006, or a
pharmaceutically acceptable salt, prodrug, or solvate thereof.

[0328] In one aspect, the present disclosure provides a compound of Formula (I), MIN-101,
MIN-101-B, MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof for
use in treating Alzheimer’s disease.

[0329] In one aspect, the present disclosure provides the use of a compound of Formula (1),
MIN-101, MIN-101-B, MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate
thereof, in the manufacture of a medicament, for the treatment of Alzheimer’s disease.
[0330] In one aspect, the present disclosure provides a method of preventing Alzheimer’s
disease comprising administering to an individual in need thereof a therapeutically effective
amount of a compound of Formula (I), MIN-101, MIN-101-B, MIN-S006, or a
pharmaceutically acceptable salt, prodrug, or solvate thereof.

[0331] In one aspect, the present disclosure provides a method of treating a disease, or
symptom of a disease, comprising administering to an individual in need thereof a
therapeutically effective amount of a compound of Formula (I), MIN-101, MIN-101-B, MIN-
S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein the disease,
or symptom of a disease, is anxiety, depression, emotional abnormality, schizophrenia,
narcotic intoxication, narcotic addiction, sharp pain, dyskinesia, cerebrovascular disease,
epilepsy, dementia, Parkinson's syndrome, attention deficit disorder, irritable bowel

syndrome, irritable colon, spastic colon, colitis mucosus, enterocolitis, diverticulitis,
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dysentery, hypertension, arrhythmia, angina pectoris, amyotrophic lateral sclerosis (ALS),
Huntington disease, stroke, retinal degeneration, or cognitive impairment in neuropsychiatric
diseases.

[0332] In one aspect, the present disclosure provides a compound of Formula (I), MIN-101,
MIN-101-B, MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof,
for use in treating a disease, or symptom of a disease, wherein the disease, or symptom of a
disease, is anxiety, depression, emotional abnormality, schizophrenia, narcotic intoxication,
narcotic addiction, sharp pain, dyskinesia, cerebrovascular disease, epilepsy, dementia,
Parkinson's syndrome, attention deficit disorder, irritable bowel syndrome, irritable colon,
spastic colon, colitis mucosus, enterocolitis, diverticulitis, dysentery, hypertension,
arrhythmia, angina pectoris, amyotrophic lateral sclerosis (ALS), Huntington disease, stroke,
retinal degeneration, or cognitive impairment in neuropsychiatric diseases.

[0333] In one aspect, the present disclosure provides the use of a compound of Formula (1),
MIN-101, MIN-101-B, MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate
thereof, in the manufacture of a medicament, for treatment of a disease, or symptom of a
disease, wherein the disease, or symptom of a disease, is anxiety, depression, emotional
abnormality, schizophrenia, narcotic intoxication, narcotic addiction, sharp pain, dyskinesia,
cerebrovascular disease, epilepsy, dementia, Parkinson's syndrome, attention deficit disorder,
irritable bowel syndrome, irritable colon, spastic colon, colitis mucosus, enterocolitis,
diverticulitis, dysentery, hypertension, arrhythmia, angina pectoris, amyotrophic lateral
sclerosis (ALS), Huntington disease, stroke, retinal degeneration, or cognitive impairment in
neuropsychiatric diseases.

[0334] In one aspect, the present disclosure provides a method of preventing a disease, or
symptom of a disease, comprising administering to an individual in need thereof a
therapeutically effective amount of a compound of Formula (I), MIN-101, MIN-101-B, MIN-
S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein the disease,
or symptom of a disease, is anxiety, depression, emotional abnormality, schizophrenia,
narcotic intoxication, narcotic addiction, sharp pain, dyskinesia, cerebrovascular disease,
epilepsy, dementia, Parkinson's syndrome, attention deficit disorder, irritable bowel
syndrome, irritable colon, spastic colon, colitis mucosus, enterocolitis, diverticulitis,
dysentery, hypertension, arrhythmia, angina pectoris, amyotrophic lateral sclerosis (ALS),
Huntington disease, stroke, retinal degeneration, or cognitive impairment in neuropsychiatric

diseases.
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[0335] In one aspect, the present disclosure provides a method of treating and/or preventing
pain in a subject in need of treatment comprising administering to the subject a
therapeutically effective amount of a compound of Formula (I), MIN-101, MIN-101-B, MIN-
S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof.

[0336] In one embodiment, the pain is acute pain, chronic pain, toxic pain, neuropathic pain,
nociceptive pain, inflammatory pain, post-operative pain, visceral pain, chemotherapy-
induced pain, peripheral neuropathy, fibromyalgia, or a combination thereof.

[0337] In one aspect, the present disclosure provides a method of promoting an
antihyperalgesic effect in a subject suffering from hyperalgesia comprising administering to
the subject a therapeutically effective amount of a compound of Formula (I), MIN-101, MIN-
101-B, MIN-S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof.

[0338] In one aspect, the present disclosure provides a method of reducing sensitivity to pain
in a subject comprising administering to the subject a therapeutically effective amount of a
compound of Formula (I), MIN-101, MIN-101-B, MIN-S006, or a pharmaceutically
acceptable salt, prodrug, or solvate thereof.

[0339] In one aspect, this application pertains to methods of treating and preventing pain
comprising administering to a subject in need of treatment a therapeutically effective amount
of a compound of Formula (I), MIN-101, MIN-101-B, MIN-S006, or a pharmaceutically
acceptable salt, prodrug, or solvate thereof.

[0340] In one embodiment, the pain treated and/or prevented by the methods of this
application is acute pain.

[0341] Acute pain includes, but is not limited to, nociceptive or inflammatory pain arising
from thermal, mechanical, or chemical stimulation of sensory nerve fibers responding to
stimuli approaching or exceeding harmful intensity caused by injury and/or visceral pain,
including, but not limited to, irritable bowel syndrome (IBS) with or without chronic fatigue
syndrome (CFS), inflammatory bowel disease (IBD), Crohn’s disease, food poisoning, food
allergies, pain associated with gas, hernia, pain associate with gallstones and/or kidney
stones, endometriosis, gastroesophageal reflux disease (GERD), appendicitis, interstitial
cystitis, deep somatic pain (e.g., sprains, broken bones), neuropathic pain caused by damage
or disease affecting the somatosensory nervous system, and superficial somatic pain (e.g.,
burns).

[0342] In one embodiment, the pain treated and/or prevented by the methods of this

application is nociceptive pain.
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[0343] Nociceptive pain includes, but is not limited to, pain arising from physical damage to
the body from heat, cold, pressure, pinching, twisting, rubbing, chemicals, among others.
Specific examples of nociceptive pain include sprains, bone fractures, burns, bruises,
contusions, inflammation, obstructions, and myofascial pain.

[0344] In one embodiment, the pain treated and/or prevented by the methods of this
application is inflammatory pain.

[0345] Inflammatory pain includes, but is not limited to, pain arising from inflammation,
including arthritis.

[0346] In one embodiment, the pain treated and/or prevented by the methods of this
application is visceral pain.

[0347] Visceral pain includes, but is not limited to, pain arising from the distension,
ischemia, and inflammation of the nociceptors of the thoracic, pelvic, or abdominal organs.
[0348] In one embodiment, the pain treated and/or prevented by the methods of this
application is chronic, i.e., persistent pain.

[0349] Chronic pain includes, but is not limited to, post-operative pain, cancer pain (e.g.,
chemotherapy-induced pain), degenerative major joint disease pain (e.g., osteoarthritis,
rheumatoid arthritis, ankylosing spondylitis, Reiter's syndrome, psoriatic arthritis, gout,
pseudogout, infectious arthritis, tendonitis, bursitis, bone lesions, and joint soft tissue
inflammation) headaches (e.g., cluster headaches, migraine headaches, tension-type
headaches), vascular pain (e.g., arteriosclerosis obliterans, thromboangiitis obliterans, acute
arterial occlusion, embolism, congenital arteriovenous aneurysm, vasospastic disease,
Raynaud's disease, acrocyanosis, acute venous occlusion, thrombophlebitis, varicose veins,
and lymphedema), myofascial or muscle pain (e.g., temporomandibular joint (TMJ)
disease/syndrome, chronic musculoskeletal pain, fibromyalgia with or without chronic
fatigue syndrome, myofascial pain syndrome or referred pain), neuralgias (trigeminal,
postherpetic, glossopharyngeal), shingles, neuropathy, central pain syndrome, complex
regional pain syndrome, hyperalgesia, allodynia, central sensitization, peripheral
sensitization, disinhibition, and augmented facilitation.

[0350] In one embodiment, the pain treated and/or prevented by the methods of this
application is chemotherapy induced-pain.

[0351] In one embodiment, the pain treated and/or prevented by the methods of this
application is post-operative pain.

[0352] Post-operative pain includes, but is not limited to, tissue injury together optionally

combined with muscle spasm after surgery.
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[0353] In one embodiment, the pain treated and/or prevented by the methods of this
application is fibromyalgia and/or a symptom of fibromyalgia. Fibromyalgia is a disorder
characterized by widespread musculoskeletal pain often accompanied by fatigue and/or sleep
disorders.

[0354] In one embodiment, the pain treated and/or prevented by the methods of this
application is fibromyalgia with chronic fatigue syndrome and/or a symptom of fibromyalgia
with chronic fatigue syndrome.

[0355] In one embodiment, the pain treated and/or prevented by the methods of this
application is neuropathic pain, i.e., neuropathy. In one embodiment, neuropathic pain may
be caused by damage or disease to any part of the nervous system or somatosensory system.
Types of neuropathic pain include, but are not limited to, diabetic neuropathy, peripheral
neuropathy, and diabetic peripheral neuropathy, i.e., diabetic peripheral neuropathic pain.
[0356] Neuropathic pain caused by damage or disease to any part of the somatosensory
system include, but is not limited to, phantom limb pain, multiple chemical sensitivity, sick
building syndrome, repetition stress injury, chronic whiplash, chronic lime disease, side
effects of silicone breast implants, candidiasis hypersensitivity, the Gulf War Syndrome, food
allergies, mitral valve prolapse, and hypoglycemia.

[0357] In one embodiment, the pain treated and/or prevented by the methods of this
application is diabetic neuropathy, i.e., nerve damage caused by diabetes.

[0358] In one embodiment, the pain treated and/or prevented by the methods of this
application is peripheral neuropathy, i.e., peripheral neuropathic pain, which is damage or
disease affecting sensory, motor, and/or autonomic nerves of the peripheral nervous system.
[0359] Peripheral neuropathic pain occurs when peripheral nerves fail to carry information
to and from the brain and spinal cord, resulting in pain, loss of sensation, or inability to
control muscles. In some cases, the failure of nerves that control blood vessels, intestines, and
other organs results in abnormal blood pressure, digestion problems, and loss of other basic
body processes. Symptoms also depend on whether the condition affects the whole body or
just one nerve. Risk factors for neuropathy include diabetes, heavy alcohol use, exposure to
certain chemicals and drugs, prolonged pressure on a nerve. Some people have a hereditary
predisposition for peripheral neuropathy.

[0360] In one embodiment, the peripheral neuropathy in a subject results from an exposure
to toxins, alcohol abuse, malnutrition, diabetes, Guillain-Barre syndrome, or complications
from kidney failure, complications from cancer, infections (e.g., AIDS, shingles, Lyme

disease), kidney disease, thyroid disease, parathyroid disease, and/or carpal tunnel syndrome.
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[0361] Causes of peripheral neuropathic pain include, without limitation, neuropathies
associated with systemic disease like diabetic neuropathy, neuropathies associated with
metabolic conditions like alcoholic neuropathy and burning feet syndrome, neuropathies
associated with viral infections like herpes zoster and HI'V, neuropathies associated with
nutritional deficiencies, neuropathies associated with toxins, neuropathies associated with
tumor compression, neuropathies associated with remote manifestations of malignancies,
neuropathies associated with drugs like chemotherapy, neuropathies associated with
radiation, neuropathies associated with immune mediated disorders, and neuropathies
associated with physical trauma to a nerve trunk.

[0362] The four cardinal patterns of peripheral neuropathic pain are mononeuropathy,
mononeuropathic multiplex, polyneuropathy, and autonomic neuropathy.

[0363] In one embodiment, the pain treated and/or prevented by the methods of this
application is peripheral neuropathy that is peripheral mononeuropathy. A mononeuropathy is
a peripheral neuropathy involving functional loss or pathological change affecting a single
nerve or nerve group. Mononeuropathy is most often caused by damage to a local area
resulting from injury or trauma, although occasionally systemic disorders may cause isolated
nerve damage. The usual causes are direct trauma, prolonged pressure on the nerve, and
compression of the nerve by swelling or injury to nearby body structures.

[0364] In one embodiment, the damage from a mononeuropathy includes destruction of the
myelin sheath (covering) of the nerve or of part of the nerve cell (the axon). This damage
slows or prevents conduction of impulses through the nerve. Mononeuropathy may involve
any part of the body. Mononeuropathic pain is associated with, e.g., a sciatic nerve
dysfunction, a common peroneal nerve dysfunction. a radial nerve dysfunction, an ulnar
nerve dysfunction, a cranial mononeuropathy VI, a cranial mononeuropathy VII, a cranial
mononeuropathy III (compression type), a cranial mononeuropathy III (diabetic type), an
axillary nerve dysfunction, a carpal tunnel syndrome, a femoral nerve dysfunction, a tibial
nerve dysfunction, a Bell's palsy, a thoracic outlet syndrome, a carpal tunnel syndrome or
other focal entrapment neuropathy, and a sixth (abducent) nerve palsy. For example, the
mononeuropathy is ulnar nerve palsy, radial nerve palsy, or peroneal nerve palsy.

[0365] In one embodiment, the pain treated and/or prevented by the methods of this
application is peripheral neuropathy that is a mononeuropathic multiplex. A mononeuropathic
multiplex is a peripheral neuropathy involving functional loss or pathological change that
sequentially or simultaneously affects several non-contiguous nerves in an asymmetric

manner. A neuropathic pain based on mononeuropathy multiplex may develop over days to
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years and typically presents with acute or subacute loss of sensory and motor function of
individual nerves. The pattern of involvement is asymmetric; however, as the disease
progresses deficit(s) becomes more confluent and symmetrical, making it difficult to
differentiate from polyneuropathy. Mononeuropathic multiplex may also cause pain
characterized as deep, aching pain that is worse at night, and frequently present in the lower
back, hip, or leg. Mononeuropathic multiplex may also cause pain characterized as acute,
unilateral, severe limb pain followed by anterior muscle weakness and loss of knee reflex.
Mononeuropathic multiplex pain is associated with, e.g., diabetes mellitus, infections, such
as, e.g., leprosy, Lyme disease, HIV, and toxicity.

[0366] In one embodiment, the pain treated and/or prevented by the methods of this
application is peripheral neuropathy that is peripheral polyneuropathy, which is a peripheral
neuropathy involving functional loss or pathological change affecting multiple nerves
throughout the body in a symmetric manner. A polyneuropathy may be acute and appear
without warning, or chronic and develop gradually over a longer period of time. Many
polyneuropathies have both motor and sensory involvement, and some also involve
dysfunction of the autonomic nervous system. These disorders are often symmetrical, and
usually due to various systematic illnesses and disease processes that affect the peripheral
nervous system in its entirety. A polyneuropathy frequently affect the feet and hands, causing
weakness, loss of sensation, pins-and-needle sensations or burning pain. Polyneuropathies
can be classified in different ways, such as by cause, by speed of progression, or by the parts
of the body involved. Classes of polyneuropathy are also distinguished by which part of the
nerve cell is mainly affected: the axon, the myelin sheath, or the cell body.

[0367] Causes of polyneuropathic pain, include, without limitation, post-polio syndrome,
postmastectomy syndrome, diabetic neuropathy, alcohol neuropathy, amyloid, toxins, AIDS,
hypothyroidism, uremia, vitamin deficiencies, chemotherapy-induced pain, 2',3'-
didexoycytidine (ddC) treatment, Guillain-Barre syndrome, and Fabry's disease.

[0368] In one embodiment, the pain treated and/or prevented by the methods of this
application is peripheral neuropathy that is an autonomic neuropathy. An autonomic
neuropathy is a peripheral neuropathy involving functional loss or pathological change
affecting the non-voluntary, non-sensory nervous system (i.e., the autonomic nervous
system). Autonomic neuropathy is a form of polyneuropathy which affects mostly the
internal organs such as the bladder, muscles, the cardiovascular system, the digestive tract,

and the genital organs.
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[0369] In one embodiment, the treatment and/or prevention of pain in a subject with
peripheral and/or diabetic neuropathy includes the reduction in one or more symptoms in the
subject selected from the group consisting of tingling, numbness, loss of sensation (e.g., in
the arms and/or legs), and a burning sensation (e.g. in the feet and/or hands).

[0370] In one embodiment, the pain treated by the methods of this application is neuropathy
induced by chemotherapy.

[0371] In one embodiment, the pain prevented by the methods of this application is
neuropathy induced by chemotherapy.

[0372] In one aspect, the present disclosure provides a method of treating and/or preventing
cancer in a subject in need thereof comprising administering to the subject a therapeutically
effective amount of a compound of any one of Formula (I), MIN-101, MIN-101-B, MIN-
S006, or a pharmaceutically acceptable salt, prodrug, or solvate thereof.

[0373] In one embodiment, the cancer is breast cancer, prostate cancer, colon cancer, rectal
cancer, pancreatic cancer, liver cancer, bladder cancer, thyroid cancer, kidney cancer, skin
cancer, non-Hodgkin lymphoma, or uterine cancer.

[0374] In one aspect, treating cancer results in a reduction in size of a tumor. A reduction in
size of a tumor may also be referred to as "tumor regression." Preferably, after treatment,
tumor size is reduced by 5% or greater relative to its size prior to treatment; more preferably,
tumor size is reduced by 10% or greater; more preferably, reduced by 20% or greater; more
preferably, reduced by 30% or greater; more preferably, reduced by 40% or greater; even
more preferably, reduced by 50% or greater; and most preferably, reduced by greater than
75% or greater. Size of a tumor may be measured by any reproducible means of
measurement. In a preferred aspect, size of a tumor may be measured as a diameter of the
tumor.

[0375] In another aspect, treating cancer results in a reduction in tumor volume. Preferably,
after treatment, tumor volume is reduced by 5% or greater relative to its size prior to
treatment; more preferably, tumor volume is reduced by 10% or greater; more preferably,
reduced by 20% or greater, more preferably, reduced by 30% or greater; more preferably,
reduced by 40% or greater; even more preferably, reduced by 50% or greater; and most
preferably, reduced by greater than 75% or greater. Tumor volume may be measured by any
reproducible means of measurement.

[0376] In another aspect, treating cancer results in a decrease in number of tumors.
Preferably, after treatment, tumor number is reduced by 5% or greater relative to number

prior to treatment; more preferably, tumor number is reduced by 10% or greater; more
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preferably, reduced by 20% or greater; more preferably, reduced by 30% or greater; more
preferably, reduced by 40% or greater; even more preferably, reduced by 50% or greater; and
most preferably, reduced by greater than 75%. Number of tumors may be measured by any
reproducible means of measurement. In a preferred aspect, number of tumors may be
measured by counting tumors visible to the naked eye or at a specified magnification. In a
preferred aspect, the specified magnification is 2x, 3x, 4x, 5x, 10x, or 50x.

[0377] In another aspect, treating cancer results in a decrease in number of metastatic lesions
in other tissues or organs distant from the primary tumor site. Preferably, after treatment, the
number of metastatic lesions is reduced by 5% or greater relative to number prior to
treatment; more preferably, the number of metastatic lesions is reduced by 10% or greater;
more preferably, reduced by 20% or greater; more preferably, reduced by 30% or greater;
more preferably, reduced by 40% or greater; even more preferably, reduced by 50% or
greater; and most preferably, reduced by greater than 75%. The number of metastatic lesions
may be measured by any reproducible means of measurement. In a preferred aspect, the
number of metastatic lesions may be measured by counting metastatic lesions visible to the
naked eye or at a specified magnification. In a preferred aspect, the specified magnification is
2x, 3%, 4x, 5x, 10x, or 50x.

[0378] In another aspect, treating cancer results in an increase in average survival time of a
population of treated subjects in comparison to a population receiving carrier alone.
Preferably, the average survival time is increased by more than 30 days; more preferably, by
more than 60 days; more preferably, by more than 90 days; and most preferably, by more
than 120 days. An increase in average survival time of a population may be measured by any
reproducible means. In a preferred aspect, an increase in average survival time of a
population may be measured, for example, by calculating for a population the average length
of survival following initiation of treatment with a compound of Formula (I). In another
preferred aspect, an increase in average survival time of a population may also be measured,
for example, by calculating for a population the average length of survival following
completion of a first round of treatment with a compound of Formula (I).

[0379] In another aspect, treating cancer results in an increase in average survival time of a
population of treated subjects in comparison to a population of untreated subjects. Preferably,
the average survival time is increased by more than 30 days; more preferably, by more than
60 days; more preferably, by more than 90 days; and most preferably, by more than 120 days.
An increase in average survival time of a population may be measured by any reproducible

means. In a preferred aspect, an increase in average survival time of a population may be
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measured, for example, by calculating for a population the average length of survival
following initiation of treatment with a compound of Formula (I). In another preferred aspect,
an increase in average survival time of a population may also be measured, for example, by
calculating for a population the average length of survival following completion of a first
round of treatment with a compound of Formula (I).

[0380] In another aspect, treating cancer results in a decrease in tumor growth rate.
Preferably, after treatment, tumor growth rate is reduced by at least 5% relative to number
prior to treatment; more preferably, tumor growth rate is reduced by at least 10%; more
preferably, reduced by at least 20%; more preferably, reduced by at least 30%; more
preferably, reduced by at least 40%; more preferably, reduced by at least 50%; even more
preferably, reduced by at least 50%; and most preferably, reduced by at least 75%. Tumor
growth rate may be measured by any reproducible means of measurement. In a preferred
aspect, tumor growth rate is measured according to a change in tumor diameter per unit time.
[0381] In another aspect, treating cancer results in a decrease in tumor regrowth. Preferably,
after treatment, tumor regrowth is less than 5%; more preferably, tumor regrowth is less than
10%; more preferably, less than 20%; more preferably, less than 30%; more preferably, less
than 40%; more preferably, less than 50%; even more preferably, less than 50%; and most
preferably, less than 75%. Tumor regrowth may be measured by any reproducible means of
measurement. In a preferred aspect, tumor regrowth is measured, for example, by measuring
an increase in the diameter of a tumor after a prior tumor shrinkage that followed treatment.
In another preferred aspect, a decrease in tumor regrowth is indicated by failure of tumors to
reoccur after treatment has stopped.

[0382] Compounds designed, selected and/or optimized by methods described above, once
produced, can be characterized using a variety of assays known to those skilled in the art to
determine whether the compounds have biological activity. For example, the molecules can
be characterized by conventional assays, including but not limited to those assays described
below, to determine whether they have a predicted activity, binding activity and/or binding
specificity.

[0383] Furthermore, high-throughput screening can be used to speed up analysis using such
assays. As a result, it can be possible to rapidly screen the molecules described herein for
activity, using techniques known in the art. General methodologies for performing high-
throughput screening are described, for example, in Devlin (1998) High Throughput
Screening, Marcel Dekker; and U.S. Patent No. 5,763,263. High-throughput assays can use

one or more different assay techniques including, but not limited to, those described below.
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[0384] Various in vitro or in vivo biological assays are may be suitable for detecting the
effect of the compounds of the present disclosure. These in vitro or in vivo biological assays
can include, but are not limited to, enzymatic activity assays, electrophoretic mobility shift
assays, reporter gene assays, in vitro cell viability assays, and the assays described herein.
[0385] The biological activity of the compounds of the present disclosure may be
determined utilizing a binding assay or a patch clamp assay. The binding assay may be for
Sigma-1, Sigma-2, or 5-HT2a. The patch clamp assay may be for hERG.

[0386] Results showing an inhibition (or stimulation for assays run in basal conditions)
higher than 50% are considered to represent significant effects of the test compounds. 50% is
the most common cut-off value for further investigation (determination of ICso or ECso values
from concentration-response curves) that we would recommend. Results showing an
inhibition (or stimulation) between 25% and 50% are indicative of weak to moderate effects
(in most assays, they should be confirmed by further testing as they are within a range where
more inter-experimental variability can occur). Results showing an inhibition (or stimulation)
lower than 25% are not considered significant and mostly attributable to variability of the
signal around the control level. Low to moderate negative values have no real meaning and
are attributable to variability of the signal around the control level. High negative values (>
50%) that are sometimes obtained with high concentrations of test compounds are generally
attributable to nonspecific effects of the test compounds in the assays. On rare occasion they
could suggest an allosteric effect of the test compound.

[0387] The toxicity of the compounds of the present disclosure may be determined utilizing
a toxicity evaluation assay. The toxicity evaluation assay may be performed on vero-E6 cell
lines.

[0388] A toxicity evaluation assay may be performed according to the following procedure.
On day 1, cells may be seeded in 96 wells plate, Vero E6, P40, 10000 cells/well. Growth
conditions may include medium DMEM high glucose. On day 2 compounds may be diluted
in a mix of 50% DMSO and 50% growth medium to. 10 mM concentration may be used for
PB28 (10 mg vial from Tocris, 1-Cyclohexyl-4-(3-(5-methoxy-1,2,3,4-tetrahydronaphthalen-
1-yl)-n-propyl)piperazine dihydrochloride, see Gordon et al. Nature 2020, 583, 4459-468).
Other compounds may be prepared at 2 mM concentration stock solution. Cells may be
treated from 50 uM to 0.39 uM by serial dilution two-fold dilution in triplicate. Controls may
be designed to include the same concentration of DMSO for each tested products. On day 5,
cells may be fixed with formalin and stained with Hoetsch33342 for a 72 h post treatment.

Cells may be imaged using a Cell Insight CX7 high content screening microscope. Number
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of cells and nuclear parameters may be assessed using an internal cytotoxicity testing
protocol.

[0389] The biological activity of the compounds of the present disclosure on SARS-CoV-2
may be determined utilizing an antiviral evaluation assay. The antiviral evaluation assay may
be performed on SARS-CoV-2 infected cells.

[0390] An antiviral evaluation assay may be performed according to the following
procedure. On day 1, cells may be seeded in 96 wells plate. Growth conditions may include
medium DMEM high glucose (Dutscher L0104-500, lot MSO08A). On day 2, compounds
may be diluted in a mix of 50% DMSO and 50% growth. Compounds may be diluted first in
pure DMSO then diluted with medium. Stock compounds were prepared at 10 mM for PB28

(10mg vial from Tocris) Other compounds may be made at 2 mM stock solution.

Examples

[0391] For exemplary purpose, neutral compounds of Formula (I) are synthesized and tested
in the examples. It is understood that the neutral compounds of Formula (I) may be converted
to the corresponding pharmaceutically acceptable salts of the compounds using routine
techniques in the art (e.g., by saponification of an ester to the carboxylic acid salt, or by
hydrolyzing an amide to form a corresponding carboxylic acid and then converting the
carboxylic acid to a carboxylic acid salt).

[0392] Nuclear magnetic resonance (NMR) spectra were recorded at 400 MHz or 300 MHz
as stated; the chemical shifts (8) are reported in parts per million (ppm). Spectra were
recorded using a Bruker or Varian instrument with 8, 16, or 32 scans.

[0393] UPLC-MS chromatograms and spectra were recorded using a Waters Aqcuity
instrument using a C-18 column such as a Xtimate C18 100 x 2.1 mm, 1.7 um, in 2 min
chromatography, unless otherwise stated. Detection methods were diode array (DAD),
photodiode array (PDA), or evaporative light scattering (ELSD) as well as positive ion
electrospray ionization. MS range was 100 - 1000 Da. Solvents were gradients of water and
acetonitrile both containing a modifier (typically 0.01 — 0.1 %) such as formic acid or
ammonium carbonate.

[0394] Abbreviations:

ACN Acetonitrile
BMS borane dimethyl sulfide complex
Cbz benzyloxycarbonyl
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CDCls
DCM
DMF
DMSO
DMSO-ds
dppf
eq.

ESI
EtOAc
FA
FCC

h

'H NMR
HPLC
LC-MS
MeOD
MeOH
min
NaOAc
PE
ppm

r.t.

Re

SCX
STAB
TEA
TFA
THF
TLC
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Chloroform-d

Dichloromethane
N,N-dimethylformamide
dimethylsulphoxide
Hexadeuterodimethylsulphoxide
1,1'-bis(diphenylphosphino)ferrocene
Equivalents

Electrospray ionization

ethyl acetate

Formic acid

flash column chromatography
hour(s)

Proton nuclear magnetic resonance spectroscopy
high performance liquid chromatography
Liquid chromatography-mass spectrometry
Methanol-ds

Methanol

minute(s)

Sodium acetate

petroleum ether

parts per million

room temperature

retention factor

retention time

strong cation exchange

sodium triacetoxyborohydride
Triethylamine

trifluoroacetic acid

Tetrahydrofuran

thin layer chromatography

Yield
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General synthetic route 1:

Step 1 Step 2

CI/><OH \ C/><OH HZN\/><OH

Step 3 H Step 4 Br NH
N OH @ ——
Br \/><

Step 5 Step 6
LCbz Cbz
_— Br N _— R, N
Step7 Step 8
(optional) /X1\X/R1

2

Step 1: Synthesis of 3-hydroxy-3-methylbutanenitrile

[0395] 1-chloro-2-methyl-2-propanol (16.42 mL, 160 mmol) was added to a mixture of
EtOH (320 mL) and water (55 mL). Next, Sodium cyanide (9.41 g, 192 mmol) was added
and the reaction mixture was stirred under reflux (110 °C) for 3 hours. Next, the reaction
mixture was cooled to room temperature and evaporated in vacuo. The crude product was
dissolved in 300 mL water and 300 mL. EtOAc. The water layer was washed with EtOAc (2 x
100 mL). The combined organic layers were dried over Na2SOu, filtered and evaporated in

vacuo. 3-hydroxy-3-methylbutanenitrile was obtained in 84% yield.

Step 2: Synthesis of 4-amino-2-methylbutan-2-ol

[0396] 3-hydroxy-3-methylbutanenitrile (13.3 g, 134 mmol) was dissolved in anhydrous
THF (200 mL) and stirred at 0 °C. Next, Borane dimethyl sulfide complex (38.2 mL, 402
mmol) was added slowly (over about 15 minutes) and the reaction mixture was stirred at
room temperature for about 30 minutes. Next, the reaction mixture was stirred under reflux
conditions (87 °C). No peaks related to the starting material could be detected by "HNMR
after about 2 hours. The reaction mixture was cooled down to 0 °C and quenched with MeOH
(slow addition, gas formation, about 60 mL). Next, the reaction mixture was evaporated in

vacuo. The reaction mixture was purified by normal phase chromatography. Starting with 1%
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MeOH in DCM to 10% MeOH in DCM in 5 min, staying on 10% MeOH in DCM for 5 min
and finally switching to DCM/MeOH/7 N NH3 in MeOH (5:4:1, v/v/v) for about 20 min.
Fractions corresponding to the product were pooled together evaporated in vacuo. 4-amino-2-

methylbutan-2-ol was obtained in 88% yield

Step 3: Synthesis of 4-((3-bromobenzyl)amino)-2-methylbutan-2-ol

[0397] 4-amino-2-methylbutan-2-ol (51.3 mg, 0.497 mmol) was dissolved in MeOH (2.5
mL). Next, 3-bromobenzaldehyde (58.3 puL, 0.498 mmol) was added and the reaction mixture
was stirred at room temperature. After 1 hour sodium triacetoxyborohydride (STAB, 211 mg,
0.995 mmol) was added and the resulting mixture was stirred at room temperature. After 20
minutes LCMS Therefore, glacial acetic acid (28.7 puL, 0.497 mmol) and additional STAB
(52.7 mg, 0.249 mmol) were added. After about 30 minutes additional STAB (52.7 mg, 0.249
mmol) was added. After about 10 minutes the reaction mixture was directly submitted to
reversed phase chromatography. Fractions corresponding to the product were pooled together
and evaporated in vacuo. 4-((3-bromobenzyl)amino)-2-methylbutan-2-ol was obtained in

76% yield.

Step 4: Synthesis of benzyl 8-bromo-5,5-dimethyl-1,3,4,5-tetrahydro-2H-benzo[c Jazepine-2-
carboxylate

[0398] 4-((3-bromobenzyl)amino)-2-methylbutan-2-ol formate (49.0 mg, 0.154 mmol) was
cooled to 0 °C. Next, cold (0 °C) sulfuric acid (85%, v/v) (2 mL, 37.5 mmol) was added and
the reaction mixture was stirred at O °C. The reaction mixture was stirred at room temperature
until completeness, as determined by LCMS. Next, about 10 mL of crushed ice was added to
the reaction mixture and resulting mixture was slowly basified with 4 N NaOH until the pH
was basic (white precipitate was formed). The mixture was washed with DCM (3 x 25 mL).
The combined organic layers were dried over Na2SOu, filtered and evaporated in vacuo.

LCMS showed good purity.

Step 5: Synthesis of benzyl 8-bromo-35,5-dimethyl-1,3,4,5-tetrahydro-2H-benzo[c Jazepine-2-
carboxylate

[0399] 8-bromo-5,5-dimethyl-2,3.4,5-tetrahydro-1H-benzo[c]azepine (22.9 mg, 0.090
mmol) was dissolved in dichloromethane (1 mL) at room temperature. Next, benzyl
chloroformate (0.017 ml, 0.117 mmol) and DIPEA (0.022 mL, 0.126 mmol) were added and

the reaction mixture was stirred at room temperature until completeness, as determined by
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LCMS. The reaction mixture was dilute with DCM (9 mL) and the resulting solution was
washed with sat. aq. NaHCO3 (10 mL) and 10% aq. KHSO4 (10 mL), dried over Na2SOs,
filtered and evaporated in vacuo. The crude product was purified by reversed phase
chromatography. Fractions corresponding to the product were pooled together and evaporated

in vacuo.

Step 6: Coupling reaction

General procedure for Suzuki coupling

[0400] To an 8 mL vial was added the aryl bromide (1 equiv.), boronic acid (1.4 equiv.),
potassium carbonate (2.0 equiv.), and Pd(dppf)Cl2 (5 mol %)0.027 mmol). Next, toluene (0.5
mL), ethanol (0.250 mL) and water (0.250 mL) were added, and the vial was flushed with
argon (30 s), capped, and the reaction was stirred at 120 °C. The reaction was run until
completeness, as determined by LCMS. The reaction mixture was allowed to cool to room
temperature, the reaction mixture was diluted with EtOAc (10 mL) and the resulting solution
was washed with water (10 mL) and brine (10 mL). The organic layer was dried over
NaxSOq, filtered and evaporated in vacuo. The crude product was purified by normal phase
flash chromatography (0 to 30% EtOAc in heptane). Fractions corresponding to the product

were pooled together and evaporated in vacuo to yield the product.

General procedure for Buchwald coupling

[0401] A 40 mL vial containing sodium tert-butoxide (1.2 equiv.), Pdz2(dba)s (20 mol%), 2-
Dicyclohexylphosphino-2’,6’-diisopropoxybiphenyl (RuPhos) (5 mol%) and 1-
cyclopentylpiperazine (1.2 equiv.) was flushed with argon for about 5 minutes. Next, toluene
(22.11 ml) was added to the aryl bromide(1 equiv.) and the resulting solution was first
degassed with argon for about 30 seconds and afterwards added to the vial. The vial was
flushed with argon for about 1 min, capped and the reaction mixture was stirred at 120 °C.
The reaction was run until completeness, as determined by LCMS. The reaction mixture was
allowed to cool down to room temperature, diluted with DCM (200 mL) and the resulting
solution was washed with sat. aq. NaHCOs3 (200 mL). The water layer was washed with
DCM (150 mL). The combined organic layers were dried over Na2SOs, filtered and
evaporated in vacuo. The crude product was purified by normal phase chromatography (0 to
50% EtOAc in heptane). Fractions corresponding to the product were pooled together and

evaporated in vacuo to yield the product.
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Step 7: Deprotection of the protecting group

[0402] To the protected building block was added anisole (3 equiv.) and HBr (33 wt% in
acetic acid) (~20 equiv.). The reaction was swirled and the viscous mixture left to stand for 1
hour to 3 hours at room temperature, swirling occasionally. The reaction was run until
completeness, as determined by LCMS. Et2O (~10 volume equiv.) was added and mixed
vigorously. The mixture was filtered off and the residue was washed with Et2O (2x ~5 vol
eq). The residue was partitioned between EtOAc (~10 vol eq) and 1M aq. NaOH (~10
volume equiv.). The phases were separated and the aqueous phase was extracted with EtOAc
(~10 volume equiv.). The combined organics were dried over Na2SOs, filtered and

concentrated in vacuo affording the product.

Step 8: N-atom functionalization
[0403] The N-atom of the compound from step 7 (herein referred to as “the amine”) was

functionalized according to one of the procedures as described below.

General procedure for coupling the amine to acids:
[0404] To the acid (0.125 mmol, 1.25 eq) was added HATU (0.044 g, 0.115 mmol, 1.15 eq;
stock solution in DMAc (0.5 mL)), DIPEA (0.040 mL, 0.230 mmol, ~2.3 eq) and the reaction

was shaken for 30 minutes. Then, the amine (0.1 mmol, 1 eq; stock solution/suspension in

DMACc (0.5 mL)) was added and the reaction was shaken overnight at room temperature.

General procedure for coupling the amine to sulfonyl chlorides. acid chlorides, isocyanates,

and chloroformates (herein referred to as “the electrophile”):
[0405] To the electrophile (0.125 mmol, 1.25 eq) was added DMAc (0.5 mL)*, DIPEA
(0.040 mL, 0.230 mmol*, ~2.3 eq) and the amine (0.1 mmol, 1 eq; stock solution in DMAc¢

(0.5 mL)) and the reaction was shaken overnight at room temperature. (For aliphatic

sulfonylchlorides, pyridine (0.5 mL, 6.18 mmol) was added instead of DM Ac and DIPEA )

General procedure for coupling the amine to alcohols:

[0406] Bis(p-Nitrophenyl) carbonate (0.033 g, 0.110 mmol) (1.1 eq), the alcohol (0.125

mmol, 1.25 eq) and NaH (60% dispersion, 8.00 mg, 0.200 mmol, 2 eq) were dissolved in
DMACc (0.5 mL) and the reaction was shaken for 30 minutes. Then, the amine (0.1 mmol, 1
eq, stock solution in DMAc (0.5 mL)) was added and the reaction was shaken overnight at

room temperature.

113



WO 2022/036080 PCT/US2021/045720

General procedure for coupling the amine to aldehydes or ketones:

[0407] To the aldehyde/ketone (0.150 mmol, 1.5 eq) and the amine (0.1 mmol, 1 eq, stock
solution/suspension in DMAc (0.5 mL)) was added zinc chloride (0.027 g, 0.200 mmol, 2 eq)
and STAB (0.064 g, 0.300 mmol, 3 eq, both in one stock suspension in DMAc (0.5 mL)) and

the reaction was shaken overnight at room temperature.

General procedure for coupling the amine to alkyl halides:
[0408] To the alkyl halide (0.110 mmol, 1.1 eq) and the amine (0.1 mmol, 1 eq, stock
solution/suspension in DMAc (0.5 mL)) was added K2CO3 (0.035 g, 0.250 mmol, ~2.5 eq)

and DMAc (0.5 mL) and the reactions were shaken overnight at 50 °C.

General procedure for purifications:

[0409] The reactions were analyzed by LCMS. For reductive aminations, 35% aq. NH3 (0.2
mL, ~1.75 mmol) was added. All reactions were filtered (0.45um) and purified by basic
preparative HPLC-MS. Product fractions were concentrated, combined with acetonitrile into

vials, water was added and the products were lyophilized.

General synthetic route 2:

HCI

Br Br .Cbz R .Cbz
NH  Step1 \QQV Step 2 2 N
Step 3 Rz\@(%xm Step 4 Ro N’X1\X2/ Ri

Step 1: Synthesis of benzyl 7-bromo-4,4-dimethyl-3,4-dihydroisoquinoline-2(1H)-carboxylate

[0410] 7-bromo-4,4-dimethyl-1,2,3,4-tetrahydroisoquinoline hydrochloride (2 g, 7.23 mmol,
Millipore Sigma Product ID: ADVHO0430AD62) was dissolved in dichloromethane (26 mL)
and cooled to 0 °C. DIPEA (2.78 mL, 15.91 mmol) was added, followed by benzyl
chloroformate (1.135 mL, 7.95 mmol) and the reaction mixture was stirred at room
temperature. The reaction was stopped after about 4 hours. The reaction mixture was
evaporated in vacuo. The crude residue was dissolved in EtOAc (50 mL) and the resulting

solution was washed with 0.5 N KHSO4 (50 mL), sat. aq. NaHCOs3 (50 mL) and brine (30
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mL), dried over Na2SOa, filtered and evaporated in vacuo. The crude product was purified by
normal phase flash chromatography (0 to 35% EtOAc in heptane). Fractions corresponding to

the product were pooled together and evaporated in vacuo to yield a colorless oil.

Step 2: Coupling reaction

General procedure for Suzuki coupling

[0411] To an 8 mL vial was added the aryl bromide (1 equiv.), boronic acid (1.4 equiv.),
potassium carbonate (2.0 equiv.), and Pd(dppf)Cl2 (5 mol %)0.027 mmol). Next, toluene (0.5
mL), ethanol (0.250 mL) and water (0.250 mL) were added, and the vial was flushed with
argon (30 s), capped, and the reaction was stirred at 120 °C. The reaction was run until
completeness, as determined by LCMS. The reaction mixture was allowed to cool to room
temperature, the reaction mixture was diluted with EtOAc (10 mL) and the resulting solution
was washed with water (10 mL) and brine (10 mL). The organic layer was dried over
NaxSOq, filtered and evaporated in vacuo. The crude product was purified by normal phase
flash chromatography (0 to 30% EtOAc in heptane). Fractions corresponding to the product

were pooled together and evaporated in vacuo to yield the product.

General procedure for Buchwald coupling

[0412] A 40 mL vial containing sodium tert-butoxide (1.2 equiv.), Pdz2(dba)s (20 mol%), 2-
Dicyclohexylphosphino-2’,6’-diisopropoxybiphenyl (RuPhos) (5 mol%) and 1-
cyclopentylpiperazine (1.2 equiv.) was flushed with argon for about 5 minutes. Next, toluene
(22.11 ml) was added to the aryl bromide(1 equiv.) and the resulting solution was first
degassed with argon for about 30 seconds and afterwards added to the vial. The vial was
flushed with argon for about 1 min, capped and the reaction mixture was stirred at 120 °C.
The reaction was run until completeness, as determined by LCMS. The reaction mixture was
allowed to cool down to room temperature, diluted with DCM (200 mL) and the resulting
solution was washed with sat. aq. NaHCOs3 (200 mL). The water layer was washed with
DCM (150 mL). The combined organic layers were dried over Na2SOs, filtered and
evaporated in vacuo. The crude product was purified by normal phase chromatography (0 to
50% EtOAc in heptane). Fractions corresponding to the product were pooled together and

evaporated in vacuo to yield the product.
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Step 3: Deprotection of the protecting group

[0413] To the protected building block was added anisole (3 equiv.) and HBr (33 wt% in
acetic acid) (~20 equiv.). The reaction was swirled and the viscous mixture left to stand for 1
hour to 3 hours at room temperature, swirling occasionally. The reaction was run until
completeness, as determined by LCMS. Et2O (~10 volume equiv.) was added and mixed
vigorously. The mixture was filtered off and the residue was washed with Et2O (2x ~5 vol
eq). The residue was partitioned between EtOAc (~10 vol eq) and 1M aq. NaOH (~10
volume equiv.). The phases were separated and the aqueous phase was extracted with EtOAc
(~10 volume equiv.). The combined organics were dried over Na2SOs, filtered and

concentrated in vacuo affording the product.

Step 4: N-atom functionalization
[0414] The N-atom of the compound from step 3 (herein referred to as “the amine”) was

functionalized according to one of the procedures as described below.

General procedure for coupling the amine to acids:
[0415] To the acid (0.125 mmol, 1.25 eq) was added HATU (0.044 g, 0.115 mmol, 1.15 eq;
stock solution in DMAc (0.5 mL)), DIPEA (0.040 mL, 0.230 mmol, ~2.3 eq) and the reaction

was shaken for 30 minutes. Then, the amine (0.1 mmol, 1 eq; stock solution/suspension in

DMACc (0.5 mL)) was added and the reaction was shaken overnight at room temperature.

General procedure for coupling the amine to sulfonyl chlorides. acid chlorides, isocyanates,

and chloroformates (herein referred to as “the electrophile”):
[0416] To the electrophile (0.125 mmol, 1.25 eq) was added DMAc (0.5 mL)*, DIPEA
(0.040 mL, 0.230 mmol*, ~2.3 eq) and the amine (0.1 mmol, 1 eq; stock solution in DMAc¢

(0.5 mL)) and the reaction was shaken overnight at room temperature. (For aliphatic

sulfonylchlorides, pyridine (0.5 mL, 6.18 mmol) was added instead of DM Ac and DIPEA )

General procedure for coupling the amine to alcohols:

[0417] Bis(p-Nitrophenyl) carbonate (0.033 g, 0.110 mmol) (1.1 eq), the alcohol (0.125

mmol, 1.25 eq) and NaH (60% dispersion, 8.00 mg, 0.200 mmol, 2 eq) were dissolved in
DMACc (0.5 mL) and the reaction was shaken for 30 minutes. Then, the amine (0.1 mmol, 1
eq, stock solution in DMAc (0.5 mL)) was added and the reaction was shaken overnight at

room temperature.
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General procedure for coupling the amine to aldehydes or ketones:

[0418] To the aldehyde/ketone (0.150 mmol, 1.5 eq) and the amine (0.1 mmol, 1 eq, stock
solution/suspension in DMAc (0.5 mL)) was added zinc chloride (0.027 g, 0.200 mmol, 2 eq)
and STAB (0.064 g, 0.300 mmol, 3 eq, both in one stock suspension in DMAc (0.5 mL)) and

the reaction was shaken overnight at room temperature.

General procedure for coupling the amine to alkyl halides:

[0419] To the alkyl halide (0.110 mmol, 1.1 eq) and the amine (0.1 mmol, 1 eq, stock
solution/suspension in DMAc (0.5 mL)) was added K2CO3 (0.035 g, 0.250 mmol, ~2.5 eq)
and DMACc (0.5 mL) and the reactions were shaken overnight at 50 °C.

General procedure for purification:

[0420] The reactions were analyzed by LCMS. For reductive aminations, 35% aq. NH3 (0.2
mL, ~1.75 mmol) was added. All reactions were filtered (0.45um) and purified by basic
preparative HPLC-MS. Product fractions were concentrated, combined with acetonitrile into

vials, water was added and the products were lyophilized.

Example 1. Synthesis of benzyl 4,4-dimethyl-7-(4-propylpiperazin-1-yl)-3,4-
dihydroisoquinoline-2(1H)-carboxylate (Compound 2)

WU@KU

Step 1: Synthesis of benzyl 7-bromo-4,4-dimethyl-3,4-dihydroisoquinoline-2(1H)-carboxylate

OC

[0421] Benzyl 7-bromo-4,4-dimethyl-3,4-dihydroisoquinoline-2(1H)-carboxylate was
prepared following Step 1 of General Procedure 2. Benzyl 7-bromo-4,4-dimethyl-3,4-
dihydroisoquinoline-2(1H)-carboxylate was isolated in 95% yield.

Step 2: Synthesis of benzyl 4,4-dimethyl-7-(4-propylpiperazin-1-yl)-3,4-dihydroisoquinoline-
2(1H)-carboxylate

[0422] Benzyl 7-bromo-4,4-dimethyl-3,4-dihydroisoquinoline-2(1H)-carboxylate was
reacted with 1-propylpiperazine dihydrogen bromide in toluene in the presence of Pd(OAc)z,
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JohnPhos, and ~-BuONA at 80 °C. Benzyl 4,4-dimethyl-7-(4-propylpiperazin-1-yl)-3,4-
dihydroisoquinoline-2(1H)-carboxylate was produced in 30% yield. M/Z+1 = 422 .32

Example 2. Synthesis of benzyl 7-(4-(3-methoxy-3-oxopropyl)piperazin-1-yl)-4,4-
dimethyl-3,4-dihydroisoquinoline-2(1H)-carboxylate (Compound 3)

O
\O)J\/\N/\ o
[0423] Compound 3 was synthesized according to general synthetic route 2 using the

general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates. UPLC-MS: M/Z+1 = 466.09.

Example 3. Synthesis of benzyl 5,5-dimethyl-8-(4-propylpiperazin-1-yl)-1,3,4,5-
tetrahydro-2H-benzo[c]azepine-2-carboxylate (Compound 8)

~ e

N N

[0424] Compound 8 was synthesized according to general synthetic route 1 using the
general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates. UPLC-MS: M/Z+1 = 436.4.

Example 4. Synthesis of benzyl 8-(4-(3-methoxy-3-oxopropyl)piperazin-1-yl)-§,5-
dimethyl-1,3,4,5-tetrahydro-2H-benzo[c]azepine-2-carboxylate (Compound 9)

\OJ\/\ D O»so/\©

N N

[0425] Compound 9 was synthesized according to general synthetic route 1 using the
general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates. UPLC-MS: M/Z+1 = 480.4.
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Example S. Synthesis of 2-cyclopentyl-5,5-dimethyl-8-(4-(trifluoromethyl)phenyl)-
2,3,4,5-tetrahydro-1H-benzo[c]azepine (Compound 10)

FsC i Q
9@
[0426] Compound 10 was synthesized according to general synthetic route 1 using the

general procedure for Buchwald coupling and the general procedure for aldehydes/ketones.

UPLC-MS: M/Z+1 =388 4.

Example 6. Synthesis of 5,5-dimethyl-2-propyl-8-(4-(trifluoromethyl)phenyl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine (Compound 12)

FaC
O /\/
.@
[0427] Compound 12 was synthesized according to general synthetic route 1 using the

general procedure for Suzuki coupling and the general procedure for aldehydes/ketones.

UPLC-MS: M/Z+1 =362 4.

Example 7. Synthesis of 2-cyclohexyl-5,5-dimethyl-8-(4-(trifluoromethyl)phenyl)-2,3,4,5-
tetrahydro-1H-benzo[c]azepine (Compound 32)

e F
0
9@
[0428] Compound 32 was synthesized according to general synthetic route 1 using the

general procedure for Suzuki coupling and the general procedure for aldehydes/ketones.
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Example 8. Synthesis of 2-((3-chlorophenyl)sulfonyl)-7-(4-cyclopentylpiperazin-1-yl)-
4,4-dimethyl-1,2,3,4-tetrahydroisoquinoline (Compound 33)

[0429] Compound 33 was synthesized according to general synthetic route 2 using the
general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates.

Example 9. Synthesis of (3-chloro-5-fluorophenyl)(7-(4-cyclopentylpiperazin-1-yl)-4,4-
dimethyl-3,4-dihydroisoquinolin-2(1H)-yl)methanone (Compound 38)

Cl
[0430] Compound 38 was synthesized according to general synthetic route 2 using the
general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates.

Example 10. Synthesis of cyclohexyl 7-(4-cyclopentylpiperazin-1-yl)-4,4-dimethyl-3,4-
dihydroisoquinoline-2(1H)-carboxylate (Compound 43)

O 2O

[0431] Compound 43 was synthesized according to general synthetic route 2 using the
general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates.
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Example 11. Synthesis of isopropyl 7-(4-cyclopentylpiperazin-1-yl)-4,4-dimethyl-3,4-
dihydroisoquinoline-2(1H)-carboxylate (Compound 45)

"y g
o~
[0432] Compound 45 was synthesized according to general synthetic route 2 using the

general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates.

Example 12. Synthesis of cyclopentyl(8-(4-cyclopentylpiperazin-1-yl)-5,5-dimethyl-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-yl)methanone (Compound 73)

SN q
o~

[0433] Compound 73 was synthesized according to general synthetic route 1 using the
general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates.

Example 13. Synthesis of isopropyl 8-(4-cyclopentylpiperazin-1-yl)-5,5-dimethyl-1,3,4,5-
tetrahydro-2H-benzo[c]azepine-2-carboxylate (Compound 79)

[0434] Compound 79 was synthesized according to general synthetic route 1 using the
general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates.
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Example 14. Synthesis of 4-(1-(2-((3-chlorophenyl)sulfonyl)-5,5-dimethyl-2,3,4,5-
tetrahydro-1H-benzo[c]azepin-8-yl)piperidin-4-yl)morpholine (Compound 80)

(@)
Q %

[0435] Compound 80 was synthesized according to general synthetic route 1 using the
general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates.

Example 15. Synthesis of benzo[d][1,3]dioxol-4-yl(5,5-dimethyl-8-(4-
morpholinopiperidin-1-yl)-1,3,4,5-tetrahydro-2H-benzo|c]azepin-2-yl)methanone
(Compound 84)

o/\ o

MO0

[0436] Compound 84 was synthesized according to general synthetic route 1 using the

general procedure for Buchwald coupling and the general procedure for acids.

Example 16. Synthesis of cyclopentyl(5,5-dimethyl-8-(4-morpholinopiperidin-1-yl)-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-yl)methanone (Compound 85)

o™
LN Q
T O

[0437] Compound 85 was synthesized according to general synthetic route 1 using the
general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates.
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Example 17. Synthesis of cyclohexyl(S,5-dimethyl-8-(4-morpholinopiperidin-1-yl)-
1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-yl)methanone (Compound 86)

0

MO0

[0438] Compound 86 was synthesized according to general synthetic route 1 using the
general procedure for Buchwald coupling and the general procedure for sulfonyl chlorides,

acid chlorides, isocyanates, and chloroformates.

Example 18. Synthesis of 1-(3,4-dihydroisoquinolin-2(1H)-yl)-3-(8-(2,6-dimethylpyridin-
4-yl)-5,5-dimethyl-1,3,4,5-tetrahydro-2H-benzo[c]azepin-2-yl)propan-1-one (Compound

111)
Y }Nﬁ

X N
[0439] Compound 111 was synthesized according to general synthetic route 1 using the
general procedure for Suzuki coupling and the general procedure for alkyl halides.
Example 19. Synthesis of 3-(8-(2,6-dimethylpyridin-4-yl)-5,5-dimethyl-1,3,4,5-

tetrahydro-2H-benzo[c]azepin-2-yl)-1-(4-methylpiperidin-1-yl)propan-1-one
(Compound 131)

[0440] Compound 131 was synthesized according to general synthetic route 1 using the

general procedure for Suzuki coupling and the general procedure for alkyl halides.
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Example 20. Binding assays for Sigma-1 and Sigma-2
[0441] Assays for determining Sigma-1 and Sigma-2 binding values were performed

according to Ganapathy, M.E. et al. (1999), J. Pharmacol. Exp. Ther., 289 : 251-260.

Receptors Source Ligand Conc Ky Non- Incubatio  Detection
) (nM) specific n Method
(nM)
sigma | Human [*H] (+) 15 16 Haloperido 120 min Scintillatio
(h)(agonist  endogenou  pentazocine 1 (10 uM) 37°C n counting
radioligand s (Jurkat
) cells)
Sigma 2 Human [*H] DTG 25 80.8 Haloperido 60mintt  Scintillatio
(h)(agonist  endogenou (+1 uM (+) 4 1 (10 uM) n counting
radioligand s (Jurkat pentazocine
) cells) )

[0442] Results showing an inhibition (or stimulation for assays run in basal conditions)
higher than 50% are considered to represent significant effects of the test compounds. 50% is
the most common cut-off value for further investigation (determination of ICso or ECso values
from concentration-response curves) that we would recommend. Results showing an
inhibition (or stimulation) between 25% and 50% are indicative of weak to moderate effects
(in most assays, they should be confirmed by further testing as they are within a range where
more inter-experimental variability can occur). Results showing an inhibition (or stimulation)
lower than 25% are not considered significant and mostly attributable to variability of the
signal around the control level. Low to moderate negative values have no real meaning and
are attributable to variability of the signal around the control level. High negative values (>
50%) that are sometimes obtained with high concentrations of test compounds are generally
attributable to nonspecific effects of the test compounds in the assays. On rare occasion they
could suggest an allosteric effect of the test compound.

[0443] Measured Ki values of compounds of the present disclosure are shown in Table A
below (A means >0.1 nM and <5 nM; B means >5 and <50; C means >50 and <100 nM; D
means >100 nM and <500 nM; E means >500 nM).

Table A. Ki values of compounds of the present disclosure.

Compound | Sigma-1 K; | Sigma-2 K;
1 D D
2 B B
3 D B
4 E D
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Example 21. Assays for determining 5-HT:a binding

[0444] Assays for determining 5-HT,a binding values were performed according to:
Bonhaus, D.W. et al. (1995), Brit. J. Pharmacol., 115: 622-628; Schwinn, D.A. et al. (1995),
J. Pharmacol. Exp. Ther., 272: 134-142; and Vicentic, A. et al. (2002), J. Pharmacol. Exp.
Ther., 302: 58-65; Bylund DB et al. (1994), Pharmacol Rev. 46: 121-136. Each of which is

incorporated by reference in its entirety.

Receptors Source Ligand Conc. Kg Non- Incubation Detection
(nM) (nM) specific Method
5-HT»4 (h)  Human [*H] 0.5 0.6 Kentanserin 60 min it Scintillation
(antagonist  recombinant kentanserin (1 uM) counting
radioligand) (HEK-293
cells)
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Receptors  Source Stimulus Incubation Measured Detection method
component

oa (h) Human None (100 t Intracellular Fluorimetry
(agonist recombinant nM [Ca™]
effect) (CHO cells) epinephrine

for control)
aia (h) Human Epinephrine 1t Intracellular Fluorimetry
(antagonist recombinant (3 nM) [Ca?]
effect) (CHO cells)
o (h) Human None (100 30 min cAMP HTRF
(agonist recombinant nM 37°C
effect) (CHO cells) epinephrine

for control)
ap (h) Human Epinephrine 30 min cAMP HTRF
(antagonist recombinant (3000nM)  37°C
effect) (CHO cells)
oa (h) Human None (I uM 1t Intracellular Fluorimetry
(agonist recombinant epinephrine [Ca™]
effect) (CHO cells) for control)
aig (h) Human Epinephrine 1t Intracellular Fluorimetry
(antagonist recombinant (2.3 nM) [Ca™]
effect) (CHO cells)

[0445] Results showing an inhibition (or stimulation for assays run in basal conditions)
higher than 50% are considered to represent significant effects of the test compounds. 50% is
the most common cut-off value for further investigation (determination of ICso or ECso values
from concentration-response curves) that we would recommend. Results showing an
inhibition (or stimulation) between 25% and 50% are indicative of weak to moderate effects
(in most assays, they should be confirmed by further testing as they are within a range where
more inter-experimental variability can occur). Results showing an inhibition (or stimulation)
lower than 25% are not considered significant and mostly attributable to variability of the
signal around the control level. Low to moderate negative values have no real meaning and
are attributable to variability of the signal around the control level. High negative values (>
50%) that are sometimes obtained with high concentrations of test compounds are generally
attributable to nonspecific effects of the test compounds in the assays. On rare occasion they
could suggest an allosteric effect of the test compound.

[0446] Measured ICso values of compounds of the present disclosure are shown in Table B

below.
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Table B. ICso values of compounds of the present disclosure.

Compound 5-  wua o1B
HT,s adrenergic
ICso  (agonist)
2 >1 >1 uM
uM
10 >1 >1 uM
uM

Example 22. D2S human dopamine

adrenergic
(agonist)
>1 uM

>1 uM

(05 1)] a1a o1B (£51))
adrenergic adrenergic adrenergic adrenergic
(agonist) (antagonist) (antagonist) (antagonist)

>1 uM >1 uM >1 uM >1 uM

>1 uM >1 uM >1 uM >1 uM

[0447] Assays for determining dopamine D2S receptor binding values were performed

according to Eurofins Cerep protocol item 1322 and the results are represented in Table C

below. The parameters used for the assay are described below. The compounds in Table C do

not bind dopamine D2S receptor. Common antipsychotics, in contrast, block dopamine

receptors (Keefe, et al., J Clin Psychiatry. 2018;79(3):17m11753).

Ligand [’H]7-OH-DPAT
Ligand Ky (nM) 0.68
Ligand concentration 1 nM

Non-specific

10 uM Butaclamol

Incubation

60 min at RT

Control inhibitor

7-OH-DPAT

Table C. Inhibition of D2S human dopamine.

Compound % inhibition of control
specific binding (1 pM)

32 8

33 13

38 1

43 11

45 -5

73 6
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79 19
80 4
84 -1
85 3
86 2
111 37
131 21

Example 23. alA(h) (agonist effect) of the compounds

[0448] Assays for determining the agonist effect on a1 A(h) were performed according to the
procedure described in Example 21, and the results are represented in Table D below. The
compounds in Table D do not have an agonist effect on alA(h).

Table D. Stimulation of a1 A(h).

Compound % stimulation relative to
control (1 uM)

32 0

33 -1

38 0

43 0

45 0

73 0

79 0

80 0

84 0

85 1

86 0
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111 0

131 -1

Example 24. a1A(h) (antagonist effect)

[0449] Assays for determining the antagonist effect on a1 A(h) were performed according to
the procedure described in Example 21, and the results are represented in Table E below.
Compounds 38 and 111 show a small antagonist effect. No antagonist effect is observed for
the other compounds.

Table E. Stimulation of a1A(h).

Compound % inhibition of control
values (1 uM)

32 25

33 9

38 51

43 15

45 19

73 31

79 13

80 15

84 19

85 10

86 -3

111 57

131 31
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Example 25. SHT:4 (agonist effect)

[0450] Assays for determining the agonist effect on SHT24 were performed according to the
procedure described in Example 21, and the results are represented in Table F below. The
compounds in Table F have no agonist effect on SHT24 at 1 pM and 100 nM.

Table F. Stimulation of SHT24a (agonist effect).

Compound % stimulation relative | % stimulation relative to
to control (1 uM) control (100 nM)

32 2 1

33 -1 0

38 -1 0

43 0 4

45 1 4

73 0 2

79 0 1

80 1 0

84 2 2

85 0 -2

86 1 2

111 2 1

131 -1 1

Example 26. SHT:a (antagonist effect)

[0451] Assays for determining the antagonist effect on SHT24 were performed according to
the procedure described in Example 21, and the results are represented in Table G below. The
compounds in Table G have no agonist effect on SHT2a at 1 uM and 100 nM.

Table G. Stimulation of SHT24 (antagonist effect).

Compound % stimulation relative | % stimulation relative
to control (1 uM) to control (100 nM)
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32 -12 21
33 5 -23
38 -6 -1
43 4 -8
45 -6 -5
73 -10 -19
79 5 14
80 -9 3
84 -6 -1
85 9 -1
86 6 -16
111 -6 2
131 0 -16

Example 27. Assays for determining hERG inhibition

[0452] Measured Ki values of compounds of the present disclosure are shown in Table H
below. These compounds do not significantly inhibit hERG. Thus, these compounds, when
administered to humans, are not expected to result in QT interval prolongations.

Table H. Ki values of compounds of the present disclosure.

Compound | hERG ICs
2 >3 uM
10 >3 uM
32 >3
33 >3
38 2.04
43 2.77
45 >3
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73 2.6
79 >3
80 >3
84 >3
85 >3
86 >3
111 222
131 >3

Example 28. Toxicity evaluation of compounds on vero-E6 cell line

[0453] The testing protocol is described below.

[0454] Day 1: Cell were seeded in 96 wells plate, Vero E6, P40, 10000 cells/well. Growth
conditions included medium DMEM high glucose.

[0455] Day 2: Compounds were diluted in a mix of 50% DMSO and 50% growth medium
to. 10 mM concentration was used for PB28 (10 mg vial from Tocris, 1-Cyclohexyl-4-(3-(5-
methoxy-1,2,3,4-tetrahydronaphthalen-1-yl)-n-propyl)piperazine dihydrochloride, see
Gordon et al. Nature 2020, 583, 4459-468). Other compounds were prepared at 2 mM
concentration stock solution. Cells were treated from 50 uM to 0.37 uM by serial dilution
two-fold dilution in triplicate. Controls were designed to include the same concentration of
DMSO for each tested products.

[0456] Day 5: For a 72 h post treatment, cells were fixed with formalin and stained with
Hoetsch33342. Cells were imaged using a Cell Insight CX7 high content screening
microscope. Number of cells and nuclear parameters were assessed using an internal
cytotoxicity testing protocol.

[0457] FIG. 1 depicts the cell number after exposing the cells to the conditions described

above, which shows that compound 2 and compound 10 are not cytotoxic to the cells.

Example 29. Antiviral evaluation of compounds on Vero-E6 cell line infected with
SARS-CoV-2

[0458] The testing protocol is described below and is illustrated in FIG. 3. The replication
kinetics of untreated SARS-CoV-2 over time is shown in FIG. 2.

[0459] Day 1: Cells were seeded in 96 wells plate, Vero E6, P38. Growth conditions
included medium DMEM high glucose (Dutscher L0104-500, lot MSO08A).
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[0460] Day 2: Compounds were diluted in a mix of 50% DMSO and 50% growth.
Compounds were diluted first in pure DMSO then diluted with medium. Stock compounds
were prepared at 10 mM for PB28 (10mg vial from Tocris) Other compounds at 2 mM stock
solution.

[0461] FIG. 4 depicts viral production in SARS-CoV-2 infected cells with MOI (multiplicity
of infection) of 10™! when treated with PB28, MIN-S006, Compound 2, Compound 10,
MIN101, and a DMSO control.

[0462] FIG. 5 depicts viral production in SARS-CoV-2 infected cells with MOI (multiplicity
of infection) of 10~} when treated with PB28, MIN-S006, Compound 2, Compound 10,
MIN101, and a DMSO control

Equivalents

[0463] The details of one or more embodiments of the disclosure are set forth in the
accompanying description above. Although any methods and materials similar or equivalent
to those described herein can be used in the practice or testing of the present disclosure, the
preferred methods and materials are now described. Other features, objects, and advantages
of the disclosure will be apparent from the description and from the claims. In the
specification and the appended claims, the singular forms include plural referents unless the
context clearly dictates otherwise. Unless defined otherwise, all technical and scientific terms
used herein have the same meaning as commonly understood by one of ordinary skill in the
art to which this disclosure belongs. All patents and publications cited in this specification are
incorporated by reference.

[0464] The foregoing description has been presented only for the purposes of illustration and
is not intended to limit the disclosure to the precise form disclosed, but by the claims
appended hereto.

[0465] The invention is further described with reference to the following clauses:

A. A compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, for use in a method of treating or preventing a viral

infection in a subject, or an illness resulting from the viral infection.
B. The compound for use of clause A, wherein the viral infection is caused by a

coronavirus, herpes simplex virus, human immunodeficiency virus, influenza, or human

papillomavirus.
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C. The compound for use of clause B, wherein the coronavirus is SARS-CoV-2.

D. The compound for use of any one of clauses A-C wherein the illness resulting from

the viral infection is severe acute respiratory syndrome or COVID-19.

E. A compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or

pharmaceutically acceptable salt thereof, for use in a method of treating Alzheimer’s disease.

F. A compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, for use in a method of treating a disease, or
symptom of a disease, wherein said disease or symptom of a disease is anxiety, depression,
emotional abnormality, schizophrenia, narcotic intoxication, narcotic addiction, sharp pain,
dyskinesia, cerebrovascular disease, epilepsy, dementia, Parkinson's syndrome, attention
deficit disorder, irritable bowel syndrome, irritable colon, spastic colon, colitis mucosus,
enterocolitis, diverticulitis, dysentery, hypertension, arrthythmia, angina pectoris, amyotrophic
lateral sclerosis (ALS), Huntington disease, stroke, retinal degeneration, or cognitive

impairment in neuropsychiatric diseases.

G. A compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, for use in a method of treating or preventing pain in

a subject in need of treatment.

H. The compound for use of clause G, wherein the pain is acute pain, chronic pain, toxic
pain, neuropathic pain, nociceptive pain, inflammatory pain, post-operative pain, visceral pain,

chemotherapy-induced pain, peripheral neuropathy, fibromyalgia, or a combination thereof.

L A compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, for use in a method of promoting an antihyperalgesic

effect in a subject suffering from hyperalgesia.

J. A compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, for use in a method of reducing sensitivity to pain in

a subject.
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K. A compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, for use in a method of treating cancer in a subject in

need thereof.

L. The compound for use of clause K, wherein the cancer is breast cancer, prostate
cancer, colon cancer, rectal cancer, pancreatic cancer, liver cancer, bladder cancer, thyroid

cancer, kidney cancer, skin cancer, non-Hodgkin lymphoma, or uterine cancer.

M. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating or

preventing a viral infection in a subject, or an illness resulting from the viral infection.

N. The use of clause M, wherein the viral infection is caused by a coronavirus, herpes

simplex virus, human immunodeficiency virus, influenza, or human papillomavirus.

0. The use of clause N, wherein the coronavirus is SARS-CoV-2.

P. The use of any one of clauses M-O wherein the illness resulting from the viral

infection is severe acute respiratory syndrome or COVID-19.

Q. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating

Alzheimer’s disease.

R. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating a
disease, or symptom of a disease, wherein said disease or symptom of a disease is anxiety,
depression, emotional abnormality, schizophrenia, narcotic intoxication, narcotic addiction,
sharp pain, dyskinesia, cerebrovascular disease, epilepsy, dementia, Parkinson's syndrome,
attention deficit disorder, irritable bowel syndrome, irritable colon, spastic colon, colitis

mucosus, enterocolitis, diverticulitis, dysentery, hypertension, arrhythmia, or angina pectoris.
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S. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating or

preventing pain in a subject in need of treatment.

T. The use of clause S, wherein the pain is acute pain, chronic pain, toxic pain, neuropathic
pain, nociceptive pain, inflammatory pain, post-operative pain, visceral pain, chemotherapy-

induced pain, peripheral neuropathy, fibromyalgia, or a combination thereof.

U. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for promoting an

antihyperalgesic effect in a subject suffering from hyperalgesia.

V. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for reducing

sensitivity to pain in a subject.

Ww. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in the manufacture of a medicament for treating

cancer in a subject in need thereof.

X. The use of clause W, wherein the cancer is breast cancer, prostate cancer, colon
cancer, rectal cancer, pancreatic cancer, liver cancer, bladder cancer, thyroid cancer, kidney
cancer, skin cancer, non-Hodgkin lymphoma, or uterine cancer.

Y. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in a method of treating or preventing a viral

infection in a subject, or an illness resulting from the viral infection.

Z. The use of clause Y, wherein the viral infection is caused by a coronavirus, herpes

simplex virus, human immunodeficiency virus, influenza, or human papillomavirus.

AA. The use of clause Z, wherein the coronavirus is SARS-CoV-2.

BB. The use of any one of clauses Y-AA wherein the illness resulting from the viral

infection is severe acute respiratory syndrome or COVID-19.
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CC. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or

pharmaceutically acceptable salt thereof, in a method of treating Alzheimer’s disease.

DD. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in a method of treating a disease, or symptom of a
disease, wherein said disease or symptom of a disease is anxiety, depression, emotional
abnormality, schizophrenia, narcotic intoxication, narcotic addiction, sharp pain, dyskinesia,
cerebrovascular disease, epilepsy, dementia, Parkinson's syndrome, attention deficit disorder,
irritable bowel syndrome, irritable colon, spastic colon, colitis mucosus, enterocolitis,
diverticulitis, dysentery, hypertension, arrhythmia, angina pectoris, amyotrophic lateral
sclerosis (ALS), Huntington disease, stroke, retinal degeneration, or cognitive impairment in

neuropsychiatric diseases.

EE.  Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in a method of treating or preventing pain in a subject

in need of treatment.

FF.  The use of clause EE, wherein the pain is acute pain, chronic pain, toxic pain,
neuropathic pain, nociceptive pain, inflammatory pain, post-operative pain, visceral pain,

chemotherapy-induced pain, peripheral neuropathy, fibromyalgia, or a combination thereof.

GG. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in a method of promoting an antihyperalgesic effect

in a subject suffering from hyperalgesia.

HH. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in a method of reducing sensitivity to pain in a

subject.

IL. Use of a compound of Formula (I) as hereinbefore described, or a prodrug, solvate, or
pharmaceutically acceptable salt thereof, in a method of treating cancer in a subject in need

thereof.
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JI. The use of clause II, wherein the cancer is breast cancer, prostate cancer, colon
cancer, rectal cancer, pancreatic cancer, liver cancer, bladder cancer, thyroid cancer, kidney

cancer, skin cancer, non-Hodgkin lymphoma, or uterine cancer.
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CLAIMS:

1. A compound of Formula (I):

@),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein

X1 is absent, -(CR3R4)q-, -O-, -S(O)2-, -C(O)-, -C(S)-, -S(O)-, -NR3C(O)-, -C(O)NR3-,
-C(0)O-, or -OC(0)-;

Xz is absent, -(CR3R4)q-, -O-, -S(0O2)-, -C(O)-, -C(S)-, -S(O)-, -NR3C(O)-, -C(O)NR3-
, -C(0)0O-, or -OC(0O)-;

R1 is H, OH, halogen, NHz, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, 5- to 12-
membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each Rz independently is H, OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-Cesalkyl, -
C(0)OCi1-Cealkyl, -C(O)NH2, -C(O)NHCi-Csalkyl, -C(O)N(Ci-Csalkyl)z, Cs-Cio aryl, 5- to
12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each R3 independently is H, halogen, or C1-Cs alkyl;

each R4 independently is H, halogen, or C1-Cs alkyl;

each Rs independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected

from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the
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foregoing is optionally substituted with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -
C(O)NHz, —C(O)NHC:1-Csalkyl, or —C(O)N(C1-Csalkyl)z;

each Re independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the
foregoing is optionally substituted with one or more -C(O)C1-Cs alkyl, -C(O)OC1-Cs alkyl, -
C(O)NHa, —C(O)NHC:-Cs alkyl, or —C(O)N(C1-Csalkyl)2;

R7 is C1-Cs alkyl optionally substituted with one or more OH, halogen, or C1-Cs
alkoxyl,

Rs is C1-Cs alkyl optionally substituted with one or more OH, halogen, or C1-Cs
alkoxyl,

or

R7 and Rs, together with the carbon atom they are attached, form a C3-Cs cycloalkyl
optionally substituted with one or more OH, halogen, or C1-Cs alkoxyl;

misO, 1,2

2 2 2

nis0, 1,2

2 2 2

1,2,3

2 2 2 2

or 3;
or 3;
pisO or 4; and

each q independently is 1, 2, 3, or 4.

2 2 2

2. The compound of claim 1, wherein the compound is a compound of Formula (Ia):
Z mN/X‘]\R1
o |
T
R
(%) (Ta),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein

X1 is absent, (CR3R4)q, -C(O)-, -C(S)-, -S(0O)-, -NR3C(O)-, or -C(O)O-;

R1 is H, OH, halogen, NHz, Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-Cs
haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl, wherein the alkyl, alkenyl,
alkynyl, haloalkyl, alkoxyl, haloalkoxyl, or cycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each Rz independently is H, OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl,
C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, -C(O)Ci-Cesalkyl, -
C(0)OCi1-Cealkyl, -C(O)NH2, -C(O)NHCi-Csalkyl, -C(O)N(Ci-Csalkyl)z, Cs-Cio aryl, 5- to
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12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl,
cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is optionally
substituted with one or more Rs;

each R3 independently is H or halogen,;

each R4 independently is H or halogen,;

each Rs independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, or Cs-Cio aryl, wherein the
alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the foregoing is optionally substituted
with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -C(O)NH2, -C(O)NHC1-Csalkyl, or —
C(O)N(C1-Cealkyl)a;

each Re independently is OH, halogen, C1-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, Ci-
Co haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, C3-Cs cycloalkyl, Cs-Cio aryl, or 5-to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of the
foregoing is optionally substituted with one or more -C(O)C1-Csalkyl, -C(O)OC1-Csalkyl, -
C(O)NHz, —C(O)NHC:1-Csalkyl, or —C(O)N(C1-Csalkyl)z;

misO, 1,2

2 2 2

nis0, 1,2

2 2 2

1,2,3

2 2 2 2

qis 1,2,3,or4.

2 2 2

or 3;
or 3;

pisO or 4; and

3. The compound of claim 1 or 2, wherein Xi is (CR3R4)q, -C(O)-, -C(S)-, -S(O)-, -

NR3C(O)-, or -C(O)O-.

4. The compound of claim 1 or 2, wherein X1 is absent.

5. The compound of claim 1 or 2, wherein Xi is absent, (CR3R4)q, -C(O)-, or -C(O)O-.

6. The compound of claim 1 or 2, wherein X1 is (CR3R4)q.

7. The compound of claim 1 or 2, wherein Xi is -C(O)- or -C(O)O-.
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8. The compound of claim 1 or 2, wherein Xi is -C(O)-.

9. The compound of claim 1 or 2, wherein Xi is -C(O)O-.

10. The compound of claim 1 or 2, wherein Xi is -NR3C(O)- or -C(O)NR3-.

11. The compound of claim 1 or 2, wherein Xi is -O- or -S(O)2-.

12. The compound of claim 1, wherein Xz is (CR3R4)q, -C(O)-, -C(S)-, -S(0)-, -NR3C(O)-
, or -C(0)O-.

13.  The compound of claim 1, wherein Xz is absent.

14. The compound of claim 1, wherein Xz is absent, (CR3R4)q, -C(O)-, or -C(O)O-.

15. The compound of claim 1, wherein Xz is (CR3R4)q.

16. The compound of claim 1, wherein Xz is -C(O)- or -C(O)O-.

17. The compound of claim 1, wherein X3 is -C(O)-.

18. The compound of claim 1, wherein X3 is -C(O)O-.

19. The compound of claim 1, wherein X3 is -NR3C(O)- or -C(O)NRs3-.

20. The compound of claim 1, wherein X2 is -O- or -S(O)a2-.

21.  The compound of any one of the preceding claims, wherein R1 is H or OH.

22. The compound of any one of the preceding claims, wherein R1 is halogen.

23. The compound of any one of the preceding claims, wherein R1 is Ci-Cs alkyl, C2-Co
alkenyl, C2-Cs alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, or C3-Cs
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cycloalkyl, wherein the alkyl, alkenyl, alkynyl, haloalkyl, alkoxyl, haloalkoxyl, or cycloalkyl

of any of the foregoing is optionally substituted with one or more Rs.

24, The compound of any one of the preceding claims, wherein R1 is Ci-Cs alkyl, C2-Co
alkenyl, or C2-Cs alkynyl, wherein the alkyl, alkenyl, or alkynyl of any of the foregoing is
optionally substituted with one or more Rs.

25. The compound of any one of the preceding claims, wherein R1 is Cs-Cio aryl, 5- to
12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is

optionally substituted with one or more Rs.

26. The compound of any one of the preceding claims, wherein Ri is H, OH, methyl,

‘o fefe, Y

OCH,

3 g o G
/m:z, 0 LD & ACO

The compound of any one of the preceding claims, wherein Ri is H, OH, methyl,

1‘0‘@‘@*@@%)
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F Cl OCH
Q. F 2GRS
CFs c c Cl , , OCH

D& T

28.  The compound of any one of the preceding claims, wherein Ri is Y\/

T oH Y\©
The compound of any one of the preceding claims, wherein Ri is H, OH, methyl,

1‘0‘0

2

30. The compound of any one of the preceding claims, wherein R is /\©

oo oL ey Y
G B AL A5 Ty
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31.  The compound of any one of the preceding claims, wherein Ri is /\Q,

o Ao

H
N\
| N
The compound of any one of the preceding claims, wherein R is ,
/})\ =& \/(TN
, or .
X
P
N

The compound of any one of the preceding claims, wherein R is ,

‘Q’TJ

g
34. The compound of any one of the preceding claims, wherein R is

2

35. The compound of any one of the preceding claims, wherein Rz is OH, halogen, C1-Cs
alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, Cs-
Cs cycloalkyl, -C(O)Ci-Csalkyl, -C(O)OCi-Csalkyl, -C(O)NH2, -C(O)NHC1-Cesalkyl, —
C(O)N(Ci-Cealkyl)z, Cs-Cio aryl, 5- to 12-membered heteroaryl comprising 1-6 heteroatoms
selected from N, O, and S, or 5- to 14-membered saturated or unsaturated heterocycloalkyl
comprising 1-5 heteroatoms selected from N, O, and S; wherein the alkyl, alkenyl, alkynyl,
haloalkyl, alkoxyl, haloalkoxyl, cycloalkyl, aryl, heteroaryl, or heterocycloalkyl of any of the

foregoing is optionally substituted with one or more Re.
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36. The compound of any one of the preceding claims, wherein Rz is Cs-Cio aryl, 5- to
12-membered heteroaryl comprising 1-6 heteroatoms selected from N, O, and S, or 5- to 14-
membered saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected
from N, O, and S; wherein the aryl, heteroaryl, or heterocycloalkyl of any of the foregoing is

optionally substituted with one or more Re.

37. The compound of any one of the preceding claims, wherein Rz 1s Cs-Cio aryl, wherein

the aryl is substituted with one or more Re.

38. The compound of any one of the preceding claims, wherein Rz 1s 5- to 12-membered
heteroaryl comprising 1-6 heteroatoms selected from N, O, and S; wherein the heteroaryl is

substituted with one or more Re.

39.  The compound of any one of the preceding claims, wherein R2is 5- to 14-membered
saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected from N, O,

and S; wherein the heterocycloalkyl is substituted with one or more Re.

40. The compound of any one of the preceding claims, wherein R2 is ,
0]

CFs ;’\N/\ SN TN \OJ\/\N/\
\©\/ K/N\/’ K/N\f’ K/N\; K/N\;

O O | |
o, 0
)5\/’ K/N\; o \Qﬂ\f{

2

41. The compound of any one of the preceding claims, wherein R2 is ,

CFs /\N Y NN \oj\/\N
o, 40, G, 0, P

2

Y
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42. The compound of any one of the preceding claims, wherein R2 is

CF3\©y

43, The compound of any one of the preceding claims, wherein R2 is

WS

Ny NNy NNy

2

CF3\©\//
44, The compound of any one of the preceding claims, wherein R2 is

A~ O
i )
2, UL Ty

PCT/US2021/045720

or

Ay
Sy

2

2

45. The compound of any one of the preceding claims, wherein R3 is halogen.
46. The compound of any one of the preceding claims, wherein R3 is H.

47. The compound of any one of the preceding claims, wherein R4 is halogen.
48. The compound of any one of the preceding claims, wherein R4 is H.

49. The compound of any one of the preceding claims, wherein mis 1, 2, or 3.
50. The compound of any one of the preceding claims, wherein mis 1.
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51. The compound of any one of the preceding claims, whereinnis 1, 2, or 3.

52. The compound of any one of the preceding claims, wherein nis 1.

53. The compound of any one of the preceding claims, wherein n is 2.

54. The compound of any one of the preceding claims, whereinmis 1 and nis 1.

55. The compound of any one of the preceding claims, wherein m is 1 and n is 2.

56. The compound of any one of the preceding claims, wherein q is 1, 2, or 3.

57. The compound of any one of the preceding claims, wherein q is 1.

58. The compound of any one of the preceding claims, wherein Rs is OH, halogen, C1-Ce

alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C1-Cs haloalkyl, C1-Cs alkoxyl, C1-Cs haloalkoxyl, Cs-
Cs cycloalkyl, or Cs-Cio aryl, wherein the alkyl, alkenyl, alkynyl, cycloalkyl, or aryl of any of
the foregoing is optionally substituted with one or more -C(O)C1-Cs alkyl, -C(O)OC1-
Csalkyl, -C(O)NH2, —C(O)NHC1-Cs alkyl, or —C(O)N(C1-Csalkyl)z.

59.  The compound of any one of the preceding claims, wherein Rs is OH or halogen.

60. The compound of any one of the preceding claims, wherein Rs is C1-Cs alkyl, C2-Co
alkenyl, or C2-Cs alkynyl.

61. The compound of any one of the preceding claims, wherein Rs is C1-Cs haloalkyl, Ci-

Co alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl.

62. The compound of any one of the preceding claims, wherein Rs is -C(O)OC1-Cs alkyl,
-C(O)NHz, —C(O)NHC-Cs alkyl, or —C(O)N(C1-Csalkyl)a.

63.  The compound of any one of the preceding claims, wherein Re is OH or halogen.
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64. The compound of any one of the preceding claims, wherein R is C1-Cs alkyl, C2-Co
alkenyl, or C2-Cs alkynyl.

65. The compound of any one of the preceding claims, wherein Re is C1-Cs haloalkyl, Ci-

Co alkoxyl, C1-Cs haloalkoxyl, or C3-Cs cycloalkyl.

60. The compound of any one of the preceding claims, wherein Re is -C(O)OC1-Cealkyl, -
C(O)NHz, —C(O)NHC-Csalkyl, or -C(O)N(C1-Csalkyl)a.

67.  The compound of any one of the preceding claims, wherein Re is a 5- to 14-membered
saturated or unsaturated heterocycloalkyl comprising 1-5 heteroatoms selected from N, O,
and S; wherein the heterocycloalkyl is optionally substituted with one or more -C(O)C1-
Cealkyl, -C(O)OC1-Cesalkyl, -C(O)NH2, —C(O)NHC1-Csalkyl, or -C(O)N(Ci1-Csalkyl)2.

K/N\‘;.

68. The compound of any one of the preceding claims, wherein Re is

69. The compound of any one of the preceding claims, wherein R7 is C1-Cs alkyl.

70. The compound of any one of the preceding claims, wherein R7 is methyl.

71. The compound of any one of the preceding claims, wherein Rs is C1-Cs alkyl.

72. The compound of any one of the preceding claims, wherein Rs is methyl.

73.  The compound of any one of the preceding claims, wherein R7 and Rs are each
methyl.

74. The compound of any one of the preceding claims, wherein R7 and Rs together with

the carbon atom they are attached, form a Cs-Cs cycloalkyl.
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75. The compound of claim 1, wherein the compound is a compound of Formula (II):

x,

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Xi, Ri, and R» are

as described in claim 1.

76. The compound of claim 75, wherein the compound is a compound of Formula (Ila):

0O

R2\<);\€N/U\OR1
(I1a),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof.
77. The compound of claim 75, wherein the compound is a compound of Formula (Ilb):
R2\©;%N/R1
(IIb),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof.
78. The compound of claim 75, wherein the compound is a compound of Formula (Ilc):
RZ\@/CTCG aIkyI
(Ic),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof.
79. The compound of claim 75, wherein the compound is a compound of Formula (IId):

Rz\@ -C5-Cg cycloalkyl
(11d),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof.
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80. The compound of claim 75, wherein the compound is a compound of Formula (Ile):

2
(RS)p_\O\@\I /X1 ~ R
1
(Ile),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Rs and p are as

described in claim 1.

81. The compound of claim 80, wherein the compound is a compound of Formula (IIf):

Rs
o
O N R
(1ID),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof.

82. The compound of claim 75, wherein the compound is a compound of Formula (Ilg):
‘\/N N/X']\R1

(Ilg),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein XRs is as

described in claim 1.

83. The compound of claim 82, wherein the compound is a compound of Formula (ITh):

(C1-Co alkyDN”

\\/N\@/X1\R1
(ITh),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein X1, R1, R3, and R4

are as described in claim 1.
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84.  The compound of claim 1, wherein the compound is a compound of Formula (1Ij):
N7 \

X
N 1\X£R1

1),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Xi, X, and R1 are

as described herein for Formula (I).

85. The compound of claim 1, wherein the compound is a compound of Formula (I1k):

(IIk),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Xi, X, and R1 are

as described herein for Formula (I).

86. The compound of claim 1, wherein the compound is a compound of Formula (I11):

@
\C’\\l N/X1\X£R1

),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Xi, X, and R1 are

as described herein for Formula (I).

87. The compound of claim 1, wherein the compound is a compound of Formula (III):

X1—R
R2 N/ 1

(1Im),
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or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Xi, Ri, and R» are

as described in claim 1.

88. The compound of claim 87, wherein the compound is a compound of Formula (I11a):
0]
)\\om

N

Ry

(I11a),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof.

89. The compound of claim 1, wherein the compound is a compound of Formula (IIIb):

/R1
(I1Ib),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof.

90. The compound of claim 89, wherein the compound is a compound of Formula (Illc):

/C']'CG alkyl

(I1Lc),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof.

91. The compound of claim 89, wherein the compound is a compound of Formula (IT1d):

,C3-Cg cycloalkyl

(111d),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof.
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92. The compound of claim 87, wherein the compound is a compound of Formula (Ille):

(Ille),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Rs and p are as

described in claim 1.

93. The compound of claim 92, wherein the compound is a compound of Formula (IIIf):

(III),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof.

94, The compound of claim 87, wherein the compound is a compound of Formula (IlIg):

R5N‘\/;\\l N/X1\R1

(IlTg),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Rs is as described

in claim 1.

95. The compound of claim 94, wherein the compound is a compound of Formula (IITh):

(C+-Ce alkyl)l\\l:/\\ R,
N

N

(ITTh),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof.
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96. The compound of claim 1, wherein the compound is a compound of Formula (I1Ii):

(IITH),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Xi, X, and R1 are

as described herein for Formula (I).

97. The compound of claim 1, wherein the compound is a compound of Formula (IIIj):

(I11),
or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Xi, X, and R1 are

as described herein for Formula (I).
98. The compound of claim 1, wherein the compound is a compound of Formula (I1Tk):

O\ ,R1
N/\ /x1\X2
N

(ITIK),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Xi, X, and R1 are

as described herein for Formula (I).
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99. The compound of claim 1, wherein the compound is a compound of Formula (IIII):

o/\
K/N Ry
\O\l N’XPX2

(1),

or a prodrug, solvate, or pharmaceutically acceptable salt thereof, wherein Xi, X, and R1 are

as described herein for Formula (I).

100. The compound of claim 1, wherein the compound is any one of compounds 1-137, or

a prodrug, solvate, or pharmaceutically acceptable salt thereof.

101.  The compound of claim 1, wherein the compound is any one of compounds 1-137, or

a solvate or pharmaceutically acceptable salt thereof.

102.  The compound of claim 1, wherein the compound is any one of compounds 1-137, or

a pharmaceutically acceptable salt thereof.

103.  The compound of claim 1, wherein the compound is any one of compounds 1-137.
104. A pharmaceutical composition comprising the compound of any one of claims 1-103,
or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable diluent
and/or carrier.

105. A method of treating or preventing a viral infection in a subject, or an illness resulting
from the viral infection, comprising administering to an individual in need thereof a
therapeutically effective amount of a compound of any one of claims 1-103, or a

pharmaceutically acceptable salt, prodrug, or solvate thereof.

106. The method of claim 105, wherein the viral infection is caused by a coronavirus,

herpes simplex virus, human immunodeficiency virus, influenza, or human papillomavirus.

107.  The method of claim 106, wherein the coronavirus is SARS-CoV-2.
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108.  The method of any one of claims 105-107 wherein the illness resulting from the viral

infection is severe acute respiratory syndrome or COVID-19.

109. A method of treating Alzheimer’s disease comprising administering to an individual
in need thereof a therapeutically effective amount of a compound of any one of claims 1-103,

or a pharmaceutically acceptable salt, prodrug, or solvate thereof.

110. A method of treating a disease, or symptom of a disease, comprising administering to
an individual in need thereof a therapeutically effective amount of a compound of any one of
claims 1-103, or a pharmaceutically acceptable salt, prodrug, or solvate thereof, wherein said
disease or symptom of a disease is anxiety, depression, emotional abnormality,
schizophrenia, narcotic intoxication, narcotic addiction, sharp pain, dyskinesia,
cerebrovascular disease, epilepsy, dementia, Parkinson's syndrome, attention deficit disorder,
irritable bowel syndrome, irritable colon, spastic colon, colitis mucosus, enterocolitis,
diverticulitis, dysentery, hypertension, arrhythmia, angina pectoris, amyotrophic lateral
sclerosis (ALS), Huntington disease, stroke, retinal degeneration, or cognitive impairment in

neuropsychiatric diseases.

111. A method of treating or preventing pain in a subject in need of treatment comprising
administering to the subject a therapeutically effective amount of a compound of any one of

claims 1-103, or a pharmaceutically acceptable salt, prodrug, or solvate thereof.

112.  The method of claim 111, wherein the pain is acute pain, chronic pain, toxic pain,
neuropathic pain, nociceptive pain, inflammatory pain, post-operative pain, visceral pain,

chemotherapy-induced pain, peripheral neuropathy, fibromyalgia, or a combination thereof.

113. A method of promoting an antihyperalgesic effect in a subject suffering from
hyperalgesia comprising administering to the subject a therapeutically effective amount of a
compound of any one of claims 1-103, or a pharmaceutically acceptable salt, prodrug, or

solvate thereof.

114. A method of reducing sensitivity to pain in a subject comprising administering to the
subject a therapeutically effective amount of a compound of any one of claims 1-103, or a

pharmaceutically acceptable salt, prodrug, or solvate thereof.
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115. A method of treating cancer in a subject in need thereof comprising administering to
the subject a therapeutically effective amount of a compound of any one of claims 1-103, or a

pharmaceutically acceptable salt, prodrug, or solvate thereof.

116. The method of claim 115, wherein the cancer is breast cancer, prostate cancer, colon
cancer, rectal cancer, pancreatic cancer, liver cancer, bladder cancer, thyroid cancer, kidney

cancer, skin cancer, non-Hodgkin lymphoma, or uterine cancer.
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