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COMPOUNDS, SALTS THEREOF AND METHODS FOR TREATMENT OF
DISEASES

CROSS REFERENCE
[0001] This application claims the benefit of priority of U.S. Provisional Patent
Application No. 62/548,301, filed August 21, 2017, and Swedish Application No. 1730225-8,
filed August 24, 2017, the content of each of which is incorporated herein by reference in its

entirety.

FIELD
[0002] Provided herein are compounds and their pharmaceutically acceptable salts for

treatment of diseases and conditions associated with the serotonin receptor 5-HT.

BACKGROUND
[0003] Serotonin or 5-hydroxytryptamine (5-HT) plays a significant role in the functioning of
the mammalian body. In the central nervous system, 5-HT is an important neurotransmitter
and neuromodulator that is implicated in such diverse behaviors and responses as sleeping,
eating, locomotion, perceiving pain, learning and memory, sexual behavior, controlling body
temperature and blood pressure. In the spinal column, serotonin plays an important role in the
control systems of the afferent peripheral nociceptors (Moulignier, Rev. Neurol. 150:3-15,
(1994)). Peripheral functions in the cardiovascular, hematological and gastrointestinal
systems have also been ascribed to 5-HT. 5-HT has been found to mediate a variety of
contractile, secretory, and electrophysiologic effects including vascular and nonvascular
smooth muscle contraction, and platelet aggregation. (Fuller, Biology of Serotonergic
Transmission, 1982; Boullin, Serotonin In Mental Abnormalities 1:316 (1978); Barchas, et
al., Serotonin and Behavior, (1973)). The 5-HT2A receptor subtype (also referred to as
subclass) is widely yet discretely expressed in the human brain, including many cortical,
limbic, and forebrain regions postulated to be involved in the modulation of higher cognitive
and affective functions. This receptor subtype is also expressed on mature platelets where it
mediates, in part, platelet aggregation, one of the initial steps in the process of vascular
thrombosis.
[0004] Given the broad distribution of serotonin within the body, it is understandable that
tremendous interest in drugs that affect serotonergic systems exists (Gershon, et al., The

Peripheral Actions of 5-Hydroxytryptamine, 246 (1989); Saxena, et al., J. Cardiovascular
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Pharmacol. 15: Supp. 7 (1990)). Serotonin receptors are members of a large human gene
family of membrane-spanning proteins that function as transducers of intercellular
communication. They exist on the surface of various cell types, including neurons and
platelets, where, upon their activation by either their endogenous ligand serotonin or
exogenously administered drugs, they change their conformational structure and subsequently
interact with downstream mediators of cellular signaling. Many of these receptors, including
the 5-HT2A subclass, are G-protein coupled receptors (GPCRs) that signal by activating
guanine nucleotide binding proteins (G-proteins), resulting in the generation, or inhibition of,
second messenger molecules such as cyclic AMP, inositol phosphates, and diacylglycerol.
These second messengers then modulate the function of a variety of intracellular enzymes,
including kinases and ion channels, which ultimately affect cellular excitability and function.
[0005] At least 14 genetically distinct 5-HT receptor subtypes have been identified and
assigned to one of seven families (5-HT1-7). Each subtype displays a unique distribution,
preference for various ligands, and functional correlate(s).

[0006] Serotonin may be an important component in various types of pathological conditions
such as certain psychiatric disorders (depression, aggressiveness, panic attacks, obsessive
compulsive disorders, psychosis, schizophrenia, suicidal tendency), certain
neurodegenerative disorders (Alzheimer-type dementia, Parkinsonism, Huntington’s chorea),
anorexia, bulimia, disorders associated with alcoholism, cerebral vascular accidents, and
migraine (Meltzer, Neuropsychopharmacology, 21:106S-115S (1999); Barnes & Sharp,
Neuropharmacology, 38: 1683-1 152 (1999); Glennon, Neurosci. Biobehavioral Rev., 14:35
(1990)).

[0007] Given the broad distribution of serotonin within the body and its role in a wide range
of physiological and pathological processes, it is understandable that there is tremendous
interest in drugs that affect serotonergic systems (Gershon, et al., The Peripheral Actions of
5-Hydroxytryptamine, 246 (1989); Saxena, et al., J. Cardiovascular Pharmacol. 15: Supp. 7
(1990)). '
[0008] The effects of serotonin are mediated by at least 14 genetically distinct 5-HT receptor
subtypes-have been identified and assigned to one of seven families (5-HT1-7). Each subtype
displays a unique distribution, preference for various ligands, and functional correlate(s).
Serotonin receptors are members of a large human gene family of membrane-spanning
proteins that function as transducers of intercellular communication. They exist on the
surface of various cell types, including neurons and platelets, where, upon their activation by

either their endogenous ligand serotonin or exogenously administered drugs, they change
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their conformational structure and subsequently interact with downstream mediators of
cellular signaling. Many of these receptors, including the 5-HT2A subclass, are G-protein
coupled receptors (GPCRs) that signal by activating guanine nucleotide binding proteins (G-
proteins), resulting in the generation, or inhibition of, second messenger molecules such as
cyclic AMP, inositol phosphates, and diacylglycerol. These second messengers then
modulate the function of a variety of intracellular enzymes, including kinases and ion
channels, which ultimately affect cellular excitability and function.

[0009] The 5-HT2A receptor subtype (also referred to as subclass) is'widely yet discretely
expressed in the human brain, including many cortical, limbic, and forebrain regions
postulated to be involved in the modulation of higher cognitive and affective functions. This
receptor subtype is also expressed on mature platelets where it mediates, in part, platelet
aggregation, one of the initial steps in the process of vascular thrombosis.

[0010] Antipsychotic drugs have been shown to interact with a large number of central
monoaminergic neurotransmitter receptors, including dopaminergic, serotonergic, adrenergic,
muscarinic, and histaminergic receptors. It is likely that the therapeutic and adverse effects of
these drugs are mediated by distinct receptor subtypes. The high degree of genetic and
pharmacological homology between these receptor subtypes has hampered the development
of subtype-selective compounds, as well as the determination of the normal physiologic or
pathophysiologic role of any particular receptor subtype. Thus there is a need to develop
drugs that are selective for individual receptor classes and subclasses amongst
monoaminergic neurotransmitter receptors.

[0011] The prevailing theory for the mechanism of action of antipsychotic drugs involves
antagonism of dopamine D2 receptors. Unfortunately, it is likely that antagonism of
dopamine D2 receptors also mediates the extrapyramidal side effects as well as some
additional undesired effects of antipsychotic therapies such as a worsening of depression
symptoms, anhedonia and impairment of cognitive processes. Antagonism of 5-HT2A
receptors is an alternate molecular mechanism for drugs with antipsychotic efficacy, possibly
through antagonism of heightened or exaggerated signal transduction through serotonergic
systems. 5-HT2A antagonists are therefore good candidates for treating psychosis without
extrapyramidal side effects or other undesired effects associated with blockade of dopamine
D2 recep{ors.

[0012] Traditionally, GPCRs such as the 5-HT2A receptor have been assumed to exist in a
quiescent state unless activated by the binding of an agonist (a drug that activates a receptor).

It is now appreciated that many, if not most, of the GPCR monoamine receptors, including

3-
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serotonin receptors, can exist in a partially activated state in the absence of their endogenous
agonists. This increased basal activity (constitutive activity) can be inhibited by compounds
called inverse agonists. Both agonists and inverse agonists possess intrinsic activity at a
receptor, in that they alone can activate or inactivate these molecules, respectively. In
contrast, classic or neutral antagonists compete against agonists and inverse agonists for
access to the receptor, but do not possess the intrinsic ability to inhibit elevated basal or
constitutive receptor responses.

[0013] Consequently there is a need of new compounds for making antipsychotic drugs that

target serotonin receptors.

SUMMARY
[0014] Provided herein are compounds according to Formula (1),
R;
|
N
r
(RG)q— - '—(R7)p
Rip R1a Rg R2a Rap
R1 (CR4aR4b)m_N\[(N_(CR53R5b)n R2
Ric R4 X R2d Rae (D),

[0015] or a pharmaceutically acceptable salt, hydrate, solvate, polymorph, prodrug,
stereoisomer, and deuterated analogue thereof, wherein:

[0016] m, and n are independently an integer selected from the group consisting of 0, 1, 2,
and 3;

[0017] p, and q are independently an integer selected from the group consisting of 0, 1, 2, 3,
and 4;

[0018] R, Ria, Rib, Ric and Riq are independently selected from the group consisting of
hydrogen, deuterium, hydroxyl, -OD, halogen, cyano, amino, -SO2R 19, -OC(=O)R 1, -
C(=0)OR |1, -NR10C(=0)R 11, unsubstituted or substituted Ci.¢ alkyl, unsubstituted or
substituted C.¢ haloalkyl, unsubstituted or substituted Ci.¢ hydroxyalkyl, unsubstituted or
substituted C,.¢ aminoalkyl, unsubstituted or substituted Cz.¢ alkenyl, unsubstituted or
substituted Ci.¢ alkoxy, unsubstituted or substituted Cs.¢ cycloalkyl, unsubstituted or
substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl, and substituted or .
unsubstituted heteroaryl, wherein at least one of Ry, Ria, Rib, Ric and Riq is not hydrogen,
wherein Rio and Ri1, independently are selected from the group consisting of hydrogen,

amino, unsubstituted or substituted C,.s alkyl; -

-4-
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[0019] R>, Roa, Rop, Rac and Rag are independently selected from the group consisting of
hydrogen, deuterium, amino, hydroxyl, -OD, halogen, cyano, nitro, unsubstituted or
substituted Ci_¢ alkyl, unsubstituted or substituted Ci.¢ haloalkyl, unsubstituted or substituted
Ci-6 hydroxyalkyl, unsubstituted or substituted Cz.6 alkenyl, unsubstituted or substituted Cz-6
alkenyloxy, unsubstituted or substituted Cz alkynyl, unsubstituted or substituted Cz-6
alkynyloxy, unsubstituted or substituted Ci.s alkoxy, unsubstituted or substituted Cs.¢
cycloalkyl, unsubstituted or substituted Cs. heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl, wherein R> is not hydrogen, hydroxy or
benzyloxy; or Rz and Rap or R, taken together with the atoms to which they are attached
form a ring system;

[0020] Rsis selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or substituted
C1-6 alkyl, unsubstituted or substituted Ci haloalkyl, unsubstituted or substituted Ci-6
hydroxyalkyl, unsubstituted or substituted Cs.¢ alkenyl, unsubstituted or substituted Cs.¢
cycloalkyl, unsubstituted or substituted Cs. heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl;

[0021] Raa, Rap, Rsa, and Rsp, are independently selected from the group consisting of
hydrogen, deuterium, and unsubstituted or substituted Ci.¢ alkyl; wherein when m and n are
Ithen Raa, Rap, Rsa, Rsp are hydrogen.

[0022] Reis selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl,
oxo, -OD, cyano, substituted or unsubstituted Ci4 alkyl, and substituted or unsubstituted Ci.4
alkoxy, substituted or unsubstituted aryl;

[0023] Ry is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl,
oxo, -OD, cyano, substituted or unsubstituted C;.4 alkyl, and substituted or unsubstituted Ci.4
alkoxy;

[0024] Rgis absent, or selected from the group consisting of hydrogen, deuterium, cyano,
hydroxyl, -OD, substituted or unsubstituted Ci4 alkyl, substituted or unsubstituted Cz-4
alkenyl, substituted or unsubstituted Cs.¢ cycloalkyl, and substituted or unsubstituted Ci4
alkoxy;

[0025] X is selected from O or S;

18037665_1 (GHMatters) P112966.AU
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[0025a] In one aspect, the present invention provides a compound according to Formula (I):

Rs
|
N
o
(Re)q (R7)p
R1 b R1a R8 R2a RZb
R4 (CR4aR4b)m_NYN_(CRSaR&))n R2
Ric  Ryg X Rad R
(D,

or a pharmaceutically acceptable salt, hydrate, solvate, polymorph, prodrug, stereoisomer,
and deuterated analogue thereof, wherein:
m, and n are independently an integer selected from the group consisting of 0, 1, 2, and 3;
p, and q are independently an integer selected from the group consisting of 0, 1, 2, 3, and 4;
Ro, R2a, Rap, Roc and Rog are independently selected from the group consisting of hydrogen,
deuterium, amino, hydroxyl, -OD, halogen, cyano, nitro, unsubstituted or substituted Ci¢
alkyl, unsubstituted or substituted Ci.¢ haloalkyl, unsubstituted or substituted Ci.¢
hydroxyalkyl, unsubstituted or substituted Cz.¢ alkenyl, unsubstituted or substituted Cz-¢
alkenyloxy, unsubstituted or substituted Cz.6 alkynyl, unsubstituted or substituted Cz
alkynyloxy, unsubstituted or substituted Ci.s alkoxy, unsubstituted or substituted Cs
cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl, wherein R is not hydrogen, hydroxy or
benzyloxy; or Rz and Ry or Rac, taken together with the atoms to which they are attached
form a ring system; or R2a and Rab, or Rac and Rag, taken together with the atoms to which
they are attached form a ring system;
Rsis selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or substituted Ci¢
alkyl, unsubstituted or substituted Ci.¢ haloalkyl, unsubstituted or substituted Ci.¢
hydroxyalkyl, unsubstituted or substituted Cz.¢ alkenyl, unsubstituted or substituted Cs.¢
cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl;
Raa, Rap, Rsa, and Rsp, are independently selected from the group consisting of hydrogen,
deuterium, and unsubstituted or substituted Ci.¢ alkyl; wherein when m and n are 1 then Rya,
Rap, Rsa, Rsp are hydrogen;
Reis selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -
OD, cyano, substituted or unsubstituted Ci.4 alkyl, and substituted or unsubstituted C;.4

-6-
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alkoxy, substituted or unsubstituted aryl; or Re and R3, taken together with the atoms to
which they are attached form a ring system;
Ry is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -
OD, cyano, substituted or unsubstituted Ci.4 alkyl, and substituted or unsubstituted C;.4
alkoxy;
Rsis absent, or selected from the group consisting of hydrogen, deuterium, cyano, hydroxyl, -
OD, substituted or unsubstituted Ci.4 alkyl, substituted or unsubstituted C>.4 alkenyl,
substituted or unsubstituted Cs.¢ cycloalkyl, and substituted or unsubstituted Ci.4 alkoxy;
Xis O or S; and
wherein R and R4 are fluoro, and Ria, Rip and Ric are hydrogen.
[0026] Some embodiments disclosed herein relate to a method for treating a disease in a
patient comprising administering to the patient an effective amount of a compound,
pharmaceutically acceptable salt, polymorph or stereoisomer of a compound according to
Formula (I), or a composition comprising an effective amount of a compound,
pharmaceutically acceptable salt, polymorph or stereoisomer of a compound according to
Formula (I), wherein the disease is mediated by the serotonin receptor 5-HT and is selected
from the group consisting of Abnormal hormonal activity, Alzheimer's disease, Alzheimer’s
disease dementia, Alzheimer’s disease psychosis, Addiction (alcohol, cocaine,
methamphetamine, nicotine and opioid), Addison’s disease, ADHD, Alzheimer's disease
psychosis, Affective disorders, Aggressiveness, Agitation, Akathisia, Alcohol addiction,
Alcohol withdrawal, Amenorrhea, Amyotrophic lateral sclerosis, Anhedonia, Anorexia, Anti-
NMDAR encephalitis, Anxiety, Appetite disorders, Asthma, Autism, Behavioral disorders,
Behavioral disturbances associated with dementia, Binge eating disorder associated with
impulse control disorder (ICD), Bipolar disorder, Blindness, Borderline disorder, Borderline
personality disorder, Bradykinesia, Bulimia, Buying associated with ICD, Cardiac
arrhythmia, Cerebral vascular accidents, Charles Bonnet disease, Chemotherapy-induced
emesis, Childhood autism, Chronic pain, Chronic insomnia, cocaine addiction, Cognitive
disorders, craniofacial pain, temporomandibular joint (TMJ) / temporomandibular disorder
(TMD), Cushing’s disease, Delusion, Dementia, Dementia with Lewy Body or Lewy Body
dementia, dementia and psychosis associated with Creutzfeld-Jakob disease (CJD),
Gerstmann-Strausser-Schenker disease (GSSD) and fatal familiar insomnia (FFI),
Depression, Diabetes mellitus (non-insulin dependent), Diabetic peripheral neuropathy, Drug
addiction, Double vision, Down’s syndrome, Dyskinesia, Dysthymia, Dystonia, Ejaculatory
problem, Emphysema, Epilepsy, Extrapyramidal disorder, Fibromyalgia, Frailty, Friedrich’s
-7-
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Ataxia, Frontotemperal Dementia, Gambling associated with ICD, Galactorrhea, General
anxiety disorder, Glaucoma, Hair loss or thinning, Hallucination, Headache, Hemorrhoids,
Huntington’s disease, Hyperprolactinemia, Hypertension, Hypersexuality associated with
ICD, Hypotension, Hypoglutamateriga disorders, Impulse control disorder, Idiopathic
thrombocytopenic purpura, Impotence, Incontinence, Increased intraocular pressure,
Infertility, Inflammatory pain, Insomnia, Ischemia, Ischemic stroke, Lewy body disease
(LBD), Learning disorders, Libido (decreased), Loss of libido, Low male fertility, Low sperm
mobility, Lupus, Machado-Joseph disease, Major depression, Mania, Menopausal symptoms,
Metabolic syndrome, methamphetamine addiction, Migraine, mild cognitive impairment
(MCI), Motor tics, Multi-infarct dementia, Multiple sclerosis, Multiplex development
disorder, Myocardial infarction, Myoclonus, Neuropathic pain, Neurodegenerative disorder,
Neuropsychiatric disease, Nicotine addiction, Non motor symptoms of Parkinson’s disease
selected from dementia, depression, apathy, hallucinations, dribbling saliva (sialorrhea),
constipation, pain, genitourinary problems and sleep disorders, Obsessive compulsive
disorder, On/off phenomena, Opioid addiction, Osteoporosis, Pancreatis, Panic attacks,
Parkinson’s disease, Parkinson’s disease dementia, Parkinson’s disease psychosis, Periodic
limb movement during sleep (PLMS), Peripheral vascular disease, Pituitary tumor,
Postherpetic neuralgia, Progressive Supranucelar Palsy, Prion disease including Creutzfeld-
Jakob disease (CJD), Gerstmann-Strausser-Schenker disease (GSSD) and fatal familiar
insomnia (FFI), Prolactinoma, Pseudobulbar affect (PBA), Psychomotor slowing, Psychosis,
Psychoses secondary to neurodegenerative disorders, Psychosomatic disorders, Psychotic
depression, post-traumatic stress disorder (PTSD), Raynaud’s disease, Reflex sympathetic
dystrophy, Restless legs syndrome, Retinal disease, Schizoaffective disorders, Schizophrenia,
negative symptoms of schizophrenia, cognitive impairment associated with schizophrenia,
Sepsis, Serotonin syndrome, Sexual dysfunction, Sexual dysfunction associated with
antidepressant use, Sleep apnea, Sleep disorders, Sleep maintenance insomnia, social anxiety
disorder, Spinal injury, Spinocerebellar Atrophy, Suicidal tendency, Thrombosis, Thrombotic
stroke, Thrombotic thrombocytopenic purpura, Tinnitus, Tiredness, Tourette’s syndrome,
Transient insomnia, Traumatic brain injury, Treatment-resistant depression, Treatment-
resistant schizophrenia, Tremor, Vaginal dryness, Vasospasm Wakefulness, vascular
dementia, Hallucinations associated with Parkinson’s disease, Delusions associated with
Parkinson’s disease; cancer, brain cancer, glioma, Pancreatic cancer, Hypoactive sexual
desire disorder, adult type 2 diabetes mellitus with Parkinson’s disease or dementia and Liver
fibrosis.

Ta-

18910315_1 (GHMatters) P112966.AU
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[0026a] Some embodiments disclosed herein relate to a use of an effective amount of a
compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph, prodrug,
stereoisomer, and deuterated analogue thereof according to Formula (I), or a composition
comprising an effective amount of a compound, pharmaceutically acceptable salt, polymorph
or stereoisomer of a compound according to Formula (1), for the production of a medicament
for treating a disease in a patient, wherein the disease is mediated by the serotonin receptor 5-
HT and is selected from the group consisting of Abnormal hormonal activity, Alzheimer's
disease, Alzheimer’s disease dementia, Alzheimer’s disease psychosis, Addiction (alcohol,
cocaine, methamphetamine, nicotine and opioid), Addison’s disease, ADHD, Alzheimer's
disease psychosis, Affective disorders, Aggressiveness, Agitation, Akathisia, Alcohol
addiction, Alcohol withdrawal, Amenorrhea, Amyotrophic lateral sclerosis, Anhedonia,
Anorexia, Anti-NMDAR encephalitis, Anxiety, Appetite disorders, Asthma, Autism,
Behavioral disorders, Behavioral disturbances associated with dementia, Binge eating
disorder associated with impulse control disorder (ICD), Bipolar disorder, Blindness,
Borderline disorder, Borderline personality disorder, Bradykinesia, Bulimia, Buying
associated with ICD, Cardiac arrhythmia, Cerebral vascular accidents, Charles Bonnet
disease, Chemotherapy-induced emesis, Childhood autism, Chronic pain, Chronic insomnia,
cocaine addiction, Cognitive disorders, craniofacial pain, temporomandibular joint (TMJ) /
temporomandibular disorder (TMD), Cushing’s disease, Delusion, Dementia, Dementia with
Lewy Body or Lewy Body dementia, dementia and psychosis associated with Creutzfeld-
Jakob disease (CJD), Gerstmann-Strausser-Schenker disease (GSSD) and fatal familiar
insomnia (FFI), Depression, Diabetes mellitus (non-insulin dependent), Diabetic peripheral
neuropathy, Drug addiction, Double vision, Down’s syndrome, Dyskinesia, Dysthymia,
Dystonia, Ejaculatory problem, Emphysema, Epilepsy, Extrapyramidal disorder,
Fibromyalgia, Frailty, Friedrich’s Ataxia, Frontotemperal Dementia, Gambling associated
with ICD, Galactorrhea, General anxiety disorder, Glaucoma, Hair loss or thinning,
Hallucination, Headache, Hemorrhoids, Huntington’s disease, Hyperprolactinemia,
Hypertension, Hypersexuality associated with ICD, Hypotension, Hypoglutamateriga
disorders, Impulse control disorder, Idiopathic thrombocytopenic purpura, Impotence,
Incontinence, Increased intraocular pressure, Infertility, Inflammatory pain, Insomnia,
Ischemia, Ischemic stroke, Lewy body disease (LBD), Learning disorders, Libido
(decreased), Loss of libido, Low male fertility, Low sperm mobility, Lupus, Machado-Joseph
disease, Major depression, Mania, Menopausal symptoms, Metabolic syndrome,
methamphetamine addiction, Migraine, mild cognitive impairment (MCI), Motor tics, Multi-
-7b-
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infarct dementia, Multiple sclerosis, Multiplex development disorder, Myocardial infarction,
Myoclonus, Neuropathic pain, Neurodegenerative disorder, Neuropsychiatric disease,
Nicotine addiction, Non motor symptoms of Parkinson’s disease selected from dementia,
depression, apathy, hallucinations, dribbling saliva (sialorrhea), constipation, pain,
genitourinary problems and sleep disorders, Obsessive compulsive disorder, On/off
phenomena, Opioid addiction, Osteoporosis, Pancreatis, Panic attacks, Parkinson’s disease,
Parkinson’s disease dementia, Parkinson’s disease psychosis, Periodic limb movement during
sleep (PLMS), Peripheral vascular disease, Pituitary tumor, Postherpetic neuralgia,
Progressive Supranucelar Palsy, Prion disease including Creutzfeld-Jakob disease (CJID),
Gerstmann-Strausser-Schenker disease (GSSD) and fatal familiar insomnia (FFI),
Prolactinoma, Pseudobulbar affect (PBA), Psychomotor slowing, Psychosis, Psychoses
secondary to neurodegenerative disorders, Psychosomatic disorders, Psychotic depression,
post-traumatic stress disorder (PTSD), Raynaud’s disease, Reflex sympathetic dystrophy,
Restless legs syndrome, Retinal disease, Schizoaffective disorders, Schizophrenia, negative
symptoms of schizophrenia, cognitive impairment associated with schizophrenia, Sepsis,
Serotonin syndrome, Sexual dysfunction, Sexual dysfunction associated with antidepressant
use, Sleep apnea, Sleep disorders, Sleep maintenance insomnia, social anxiety disorder,
Spinal injury, Spinocerebellar Atrophy, Suicidal tendency, Thrombosis, Thrombotic stroke,
Thrombotic thrombocytopenic purpura, Tinnitus, Tiredness, Tourette’s syndrome, Transient
insomnia, Traumatic brain injury, Treatment-resistant depression, Treatment-resistant
schizophrenia, Tremor, Vaginal dryness, Vasospasm Wakefulness, vascular dementia,
Hallucinations associated with Parkinson’s disease, Delusions associated with Parkinson’s
disease; cancer, brain cancer, glioma, Pancreatic cancer, Hypoactive sexual desire disorder,

adult type 2 diabetes mellitus with Parkinson’s disease or dementia and Liver fibrosis.

DETAILED DESCRIPTION
Definitions
[0027] Unless defined otherwise, all technical and scientific terms used herein have
the same meaning as is commonly understood by one of ordinary skill in the art. All patents,
applications, published applications and other publications referenced herein are incorporated
by reference in their entirety. In the event that there are a plurality of definitions for a term
herein, those in this section prevail unless stated otherwise.
[0028] As used herein, any “R” group(s) such as, without limitation, R, R2 R3, Ry,
Rs, Re, R7, Rg, Ro, and Ry, represent substituents that can be attached to the indicated atom. A

“Tc-
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non-limiting list of R groups includes but is not limited to hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, and heteroalicyclyl. If two “R”
groups are covalently bonded to the same atom or to adjacent atoms, then they may be “taken
together” or “combined” as defined herein to form a cycloalkyl, aryl, heteroaryl or
heteroalicyclyl group. For example, without limitation, if R, and Ry of an NR.Rp group are
indicated to be “taken together” or “combined”, it means that they are covalently bonded to

one another at their terminal atoms to form a ring that includes the nitrogen:

-7d-
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[0029] As readily recognized by the skilled person, any given atom with unsatisfied valences
disclosed in the text, formulas, schemes, examples and figures herein is assumed to have a
sufficient number of hydrogen atoms to satisfy the valency.

[0030] Whenever a group is described as being “unsubstituted or substituted,” if
substituted, the substituent(s) (which may be present one or more times, such as 1, 2, 3 or 4
times) are independently selected from alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
cycloalkynyl, aryl, heteroaryl, heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl,
hydroxy, oxo, alkoxy, aryloxy, acyl, ester, O-carboxy, mercapto, alkylthio, arylthio, cyano,
halogen, carbonyl, thiocarbonyl, C-amido, N-amido, S-sulfonamido, N-sulfonamido, nitro,
silyl, sulfenyl, sulfinyl, sulfonyl, haloalkyl, haloalkoxy, trihalomethanesulfonyl,
trihalomethanesulfonamido, and amino, including mono- and di-substituted amino groups,
and the protected derivatives thereof.

[0031] Whenever a group, such as an “unsubstituted or substituted” alkyl group, is
described without the use of “unsubstituted or substituted”, e.g. “alkyl” it is understood as an
“unsubstituted alkyl”, unless the group is separately defined herein to be able to carry
substituents. For example Ci.¢ alkyl means an unsubstituted alkyl comprising 1 to 6 carbon
atoms.

[0032] When a substituent on a group is deemed to be “substituted,” the substituent
itself is substituted with one or more of the indicated substituents. When the referenced
substituent is substituted, it is meant that one or more hydrogen atoms on the referenced
substituent may be replaced with a group(s) individually and independently selected from
deuterium, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl,
heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl, hydroxy, oxo, alkoxy, aryloxy,
acyl, ester, O-carboxy, mercapto, alkylthio, arylthio, cyano, halogen, carbonyl, thiocarbonyl,
C-amido, N-amido, S-sulfonamido, N-sulfonamido, nitro, silyl, sulfenyl, sulfinyl, sulfonyl,
haloalkyl, haloalkoxy, trihalomethanesulfonyl, trihalomethanesulfonamido, and amino,
including mono- and di-substituted amino groups, and the protected derivatives thereof. The
protecting groups that may form the protective derivatives of the above substituents are
known to those of skill in the art and may be found in references Greene and Wuts, Protective
Groups in Organic Synthesis, 3™ Ed., John Wiley & Sons, New York, NY, 1999, which is

hereby incorporated by reference in its entirety.
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[0033] As used herein, “Cm to Cp,” “Cm-Cn” or “Cin-n” 1n which “m” and “n” are
integers refers to the number of carbon atoms in the relevant group. That is, the group can
contain from “m” to “n”, inclusive, carbon atoms. Thus, for example, a “C; to Ce¢ alkyl”
group refers to all alkyl groups having from 1 to 6 carbons, that is, CH3-, CH3CHa-,
CH;CH,CHz>-, (CH3)2.CH-, CH3CH2CH2CH.-, CH;CH,CH(CH3)-, CH;CH(CH)3CH2- ,
CH3CH(CH)3CHz- and (CH3)3C-. If no “m” and “n” are designated with regard to a group,
the broadest range described in these definitions is to be assumed.

[0034] As used herein, “alkyl” refers to a straight or branched hydrocarbon chain
group that is fully saturated (no double or triple bonds). The alkyl group may have 1 to 20
carbon atoms (whenever it appears herein, a numerical range such as “1 to 20” refers to each
integer in the given range; e.g., “1 to 20 carbon atoms” means that the alkyl group may
consist of 1 carbon atom, 2 carbon atoms, 3 carbon atoms, etc., up to and including 20 carbon
atoms, although the present definition also covers the occurrence of the term “alkyl” where
no numerical range is designated). The alkyl group may also be a medium size alkyl having 1
to 10 carbon atoms, such as “Ci-¢”. The alkyl group could also be a lower alkyl having 1 to 4
carbon atoms. The alkyl group of the compounds may be designated as “C;-Cs alkyl,” “Ci-4
alkyl” or similar designations. By way of cxamplc only, “C-Ca alkyl” or “Ci4 alkyl”
indicates that there are one to four carbon atoms in the alkyl chain, i.e., the alkyl chain is
selected from the group consisting of methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, and t-butyl. Typical alkyl groups include, but are in no way limited to, methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, tertiary butyl, pentyl, hexyl, and the like. When
substituted, the substituent group(s) is(are) one or more group(s) individually and
indepeﬁdently selected from alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl,
heteroaryl, heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl, hydroxy, oxo,
alkoxy, aryloxy, acyl, ester, O-carboxy, mercapto, alkylthio, arylthio, cyano, halogen,
carbonyl, thiocarbonyl, C-amido, N-amido, S-sulfonamido, N-sulfonamido, nitro, silyl,
sulfenyl, sulfinyl, sulfonyl, haloalkyl, haloalkoxy, trihalomethanesulfonyl,
trihalomethanesulfonamido, and amino, including mono- and di-substituted amino groups,
and the protected derivatives thereof.

[0035] As used herein, the term “optionally”, for example "optionally deuterated"
means that group may be unsubstituted or substituted with one or more of the indicated
substituents, e.g. one or more hydrogen(s) may be replaced by one or more deuterium(s).

[0036] As used herein, “alkenyl” refers to an alkyl group that contains in the straight

or branched hydrocarbon chain one or more double bonds. If more than one double bond is
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present, the double bonds may be conjugated or not conjugated. The alkenyl group may have
2 to 20 carbon atoms (whenever it appears herein, a numerical range such as “2 to 20” refers
to each integer in the given range; e.g., “2 to 20 carbon atoms” means that the alkenyl group
may consist of 2 carbon atoms, 3 carbon atoms, 4 carbon atoms, etc., up to and including 20
carbon atoms, although the present definition also covers the occurrence of the term
“alkenyl” where no numerical range is designated). When substituted, the substituent
group(s) is(are) one or more group(s) individually and independently selected from alkyl,
alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl,
aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl, hydroxy, oxo, alkoxy, mercapto, alkylthio,
cyano, halogen, nitro, haloalkyl, haloalkoxy, and amino, including mono- and di-substituted
amino groups, and the protected derivatives thereof.

[0037] As used herein, “alkynyl” refers to an alkyl group that contains in the straight
or branched hydrocarbon chain one or more triple bonds. The alkynyl group may have 2 to
20 carbon atoms (whenever it appears herein, a numerical range such as “2 to 20” refers to.
each integer in the given range; e.g., “2 to 20 carbon atoms” means that the alkynyl group
may consist of 2 carbon atoms, 3 carbon atoms, 4 carbon atoms, etc., up to and including 20
carbon atoms, although the present definition also covers the occurrence of the term
“alkyny!” where no numerical range is designated). An alkynyl group may be unsubstituted
or substituted. When substituted, the substituent(s) may be selected from the same groups

disclosed above with regard to alkenyl group substitution.

[0038] A As used herein, “hetero” refers to heteroatoms selected from nitrogen, oxygen,
phosphorus and sulfur.
[0039] As used herein, “heteroalkyl,” by itself or in combination with another term,

refers to a straight or branched alkyl group consisting of the stated number of carbon atoms,
where one or more carbon atom(s), such as 1, 2, 3 or 4 carbon atom(s), and the associated
hydrogen atom(s) have been independently replaced with the same or different heteroatoms
selected from nitrogen, oxygen and sulfur. The carbon atom(s) being replace may be in the
middle or at the end of the alkyl group. Examples of heteroalkyl include, but are not limited
to, -S-alkyl, -O-alkyl, -NH-alkyl, -alkylene-O-alkyl, etc.

[0040] As used herein, “aryl” refers to a carbocyclic (all carbon) ring or two or more
fused rings (rings that share two adjacent atoms) that have a fully delocalized pi-electron
system. Examples of aryl groups include, but are not limited to, benzene, naphthalene and
azulene. An aryl group may be substituted. When substituted, hydrogen atoms are replaced
by substituent group(s) that is(are) one or more group(s) independently selected from alkyl,
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alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl,
aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl, hydroxy, oxo, alkoxy, aryloxy, acyl, ester, O-
carboxy, mercapto, alkylthio, arylthio, cyano, halogen, carbonyl, thiocarbonyl, C-amido,
N-amido, S-sulfonamido, N-sulfonamido, nitro, silyl, sulfenyl, sulfinyl, sulfonyl, haloalkyl,
haloalkoxy, trihalomethanesulfonyl, trihalomethanesulfonamido, and amino, including
mono- and di-substituted amino groups, and the protected derivatives thereof. When
substituted, substituents on an aryl group may form a non-aromatic ring fused to the aryl
group, including a cycloalkyl, cycloalkenyl, cycloalkynyl, and heterocyclyl.

[0041] As used herein, “heteroaryl” refers to a monocyclic or multicyclic aromatic
ring system (a ring system with fully delocalized pi-electron system), in which at least one of
the atoms in the ring system is a heteroatom, that is, an element other than carbon, including
but not limited to, nitrogen, oxygen and sulfur. Examples of monocyclic “heteroaryl” include,
but are not limited to, furan, thiophene, phthalazine, pyrrole, oxazole, thiazole, imidazole,
pyrazole, isoxazole, isothiazole, triazole, thiadiazole, pyridine, byridazine, pyrimidine,
pyrazine, tetrazole, oxadiazole, and triazine. Examples of multicyclic “heteroary!l” include,
but are not limited to, quinoline, isoquinoline, quinazoline, quinoxaline, indole, purines,
benzofuran, benzothiophene, benzopyranones (e.g. coumarin, chromone, and isocoumarin). A
heteroaryl may be substituted. When substituted, hydrogen atoms are replaced by substituent
group(s) that is(are) one or more group(s) independently selected from alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl, heteroalicyclyl, aralkyl,
heteroaralkyl, (heteroalicyclyl)alkyl, hydroxy, oxo, alkoxy, aryloxy, acyl, ester, O-carboxy,
mercapto, alkylthio, arylthio, cyano, halogen, carbonyl, thiocarbonyl, C-amido, N-amido, S-
sulfonamido, N-sulfonamido, nitro, silyl, sulfenyl, sulfinyl, sulfonyl, haloalkyl, haloalkoxy,
trihalomethanesulfonyl, trihalomethanesulfonamido, and amino, including mono- and
di-substituted amino groups, and the protected derivatives thereof. When substituted,
substituents on a heteroaryl group may form a non-aromatic ring fused to the aryl group,
including a cycloalkyl, cycloalkenyl, cycloalkynyl, and heterocyclyl.

[0042] An “aralkyl” or “arylalkyl” is an aryl group connected, as a substituent, via an
alkylene group. The alkylene and aryl group of an aralkyl may be substituted. Examples
include but are not limited to benzyl, substituted benzyl, 2-phenylethyl, 3-phenylpropyl, and
naphthylalkyl. In some cases, the alkylene group is a lower alkylene group.

[0043] A “heteroaralkyl” or “heteroarylalkyl” is heteroaryl group connected, as a A
substituent, via an alkylene group. The alkylene and heteroafyl group of heteroaralkyl may be
substituted. Examples include but are not limited to 2-thienylmethyl, 3-thienylmethyl,
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furylmethyl, thienylethyl, pyrrolylalkyl, pyridylalkyl, isoxazolylalkyl, pyrazolylalkyl and
imidazolylalkyl, and their substituted as well as benzo-fused analogs. In some cases, the
alkylene group is a lower alkylene group.

[0044] An “alkylene” is a straight-chained tethering group, forming bonds to connect
molecular fragments via their terminal carbon atoms. The alkylene may have 1 to 20 carbon
atoms. The alkylene may also be a medium size alkylene having 1 to 10 carbon atoms, such
as “Ci6” The alkylene could also be a lower alkylene having 1 to 4 carbon atoms. The
alkylene may be designated as “Ci-Cs alkylene”, “C;.4 alkylene” or similar designations.
Non-limiting examples include, methylene (-CHz-), ethylene (-CH2CH>-), propylene (-
CH2CH>CHz3-), and butylene (-(CH2)4-) groups. In the case of methylene, the two connected
fragments are connected to the same carbon atom. A lower alkylene group may be
substituted.

[0045] As used herein, “heteroalkylene” by itself or in combination with another term
refers to an alkylene group consisting of the stated number of carbon atoms in which one or
more of the carbon atoms, such as 1, 2, 3 or 4 carbon atom(s), are independently replaced
with the same or different heteroatoms selected from oxygen, sulfur and nitrogen. Examples
of heteroalkylene include, but not limited to -CH;-O-, -CH>-CH»-O-, -CH;-CH>-CH>-O-, -
CH2-NH-, -CH2-CH>-NH-, -CH>-CH>-CH2-NH-, -CH>-CH>- NH-CH3-, -O-CH>-CH>-O-CH>-
CH2-0O-, -O-CH2-CH2-O-CH>-CH2>-, and the like.’

[0046] As used herein, “alkylidene” refers to a divalent group, such as =CR’R”’,
which is attached to one carbon of another group, forming a double bond. Alkylidene groups
include, but are not limited to, methylidene (=CH>) and ethylidene (=CHCH3). As used
herein, “arylalkylidene” refers to an alkylidene group in which either R’ or R”’ is an aryl
group. An alkylidene group may be substituted.

[0047] As used herein, “alkoxy” refers to the group —OR wherein R is an alkyl, e.g.
methoxy, ethoxy, n-propoxy, cyclopropoxy, 1-methylethoxy (isopropoxy), n-butoxy, iso-
butoxy, sec-butoxy, tert-butoxy, amoxy, tert-amoxy and the like. An alkoxy may be
substituted.

[0048] As used herein, “alkylthio” refers to the formula —SR wherein R is an alkyl is
defined as above, e.g. methylmercapto, ethylmercapto, n-propylmercapto, 1-
methylethylmercapto (isopropylmercapto), n-butylmercapto, iso-butylmercapto, sec-

butylmercapto, tert-butylmercapto, and the like. An alkylthio may be substituted.
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[0049] As used herein, “aryloxy” and “arylthio” refers to RO- and RS-, in which R is
an aryl as defined above, e.g., phenoxy, naphthalenyloxy, azulenyloxy, anthracenyloxy,
naphthalenylthio, phenylthio and the like. Both an aryloxy and arylthio may be substituted.
[0050] As used herein, “alkenyloxy” refers to the formula —OR wherein R is an
alkenyl as dc;ﬁned above, e.g., vinyloxy, propenyloxy, n-butenyloxy, iso-butenyloxy, sec-
pentenyloxy, tert-pentenyloxy, and the like. The alkenyloxy may be substituted.

[0051] As used herein, “acyl” refers to a hydrogen, alkyl, alkenyl, alkynyl, or aryl
connected, as substituents, via a carbonyl group. Examples include formyl, acetyl, propanoyl,
benzoyl, and acryl. An acyl may be substituted.

[0052] As used herein, “cycloalkyl” refers to a completely saturated (no double
bonds) mono- or multi- cyclic hydrocarbon ring system. When composed of two or more
rings, the rings may be joined together in a fused, bridged or spiro-connected fashion.
Cycloalkyl groups may range from Cs to Cio, such as from Cs to Cs. A cycloalkyl group may
be unsubstituted or substituted. Typical cycloalkyl groups include, but are in no way limited
to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and the like. If substituted, the
sﬁbstituer;t(s) may be an alkyl or selected from those indicated above with regard to
substitution of an alkyl group unlcss otherwise indicated. When substituted, substituents on a
cycloalkyl group may form an aromatic ring fused to the cycloalkyl group, including an aryl
and a heteroaryl.

[0053] As used herein, “cycloalkenyl” refers to a cycloalkyl group that contains one
or more double bonds in the ring although, if there is more than one, they cannot form a fully
delocalized pi-electron system in the ring (otherwise the group would be “aryl,” as defined
herein). When composed of two or more rings, the rings may be connected together in a
fused, bridged or spiro-connected fashion. Cycloalkenyl groups may range from Cs to Cio,
such as from Cs to Cs or from Cs to Cio. For example, Cs.g cycloalkenyl includes Ca.s
cycloalkenyl, Cs.g cycloalkenyl or Cs.3 cycloalkenyl. A cycloalkenyl group may be
unsubstituted dr substituted. When subsﬁtuted, the substituent(s) may be an alkyl or selected
from the groups disclosed above with regard to alkyl group substitution unless otherwise
indicated. When substituted, substituents on a cycloalkenyl group may form an aromatic ring
fused to the cycloalkenyl group, including an aryl and a heteroaryl.

[0054] As used herein, “cycioalkynyl” refers to a cycloalkyl group that contains one
or more triple bonds in the ring. When composed of two or more rings, the rings may be
joined together in a fused, bridged or spiro-connected fashion. Cycloalkynyl groups may
range from Cs to Ci2. A cycloalkynyl group may be unsubstituted or substituted. When

13-



WO 2019/040107 PCT/US2018/000354

substituted, the substituent(s) may be an alkyl or selected from the groups disclosed above
with regard to alkyl group substitution unless otherwise indicated. When substituted,
substituents on a cycloalkynyl group may form an aromatic ring fused to the cycloalkynyl
group, including an aryl and a heteroaryl. -

[0055] As used herein, “heteroalicyclic” or “heteroalicyclyl” refers to a 3-t0 18
membered ring which consists of carbon atoms and from one to five heteroatoms selected
from the group consisting of nitrogen, oxygen and sulfur. The heteroalicyclic or
heteroalicyclyl groups may range from C; to Co, in some embodiments it may range from C»
to Co, and in other embodiments it may range from C; to Cs. The “heteroalicyclic” or
“heteroalicyclyl” may be monocyclic, bicyclic, tricyclic, or tetracyclic ring system, which
may be joined together in a fused, bridged or spiro-connected fashion; and the nitrogen,
carbon and sulfur atoms in the “heteroalicyclic” or “heteroalicyclyl” may be oxidized; the
nitrogen may be quaternized; and the rings may also contain one or more double bonds
provided that they do not form a fully delocalized pi-electron system throughout all the ﬁngs,
examples are 2H-benzo[b][1,4]oxazin-3(4H)-one, 3,4-dihydroquinolin-2(1H)-one, 1,2,3,4-
tetrahydroquinoline, 3,4-dihydro-2H-benzo[b][1,4]oxazine, 2,3-dihydrobenzo[d]oxe;zole, 2.3-
dihydro-1H-benzo[d]imidazole, indoline, and 1,3-dihydro-2H-benzo[d]imidazol-2-one, and
benzo[d]oxazol-2(3H)-one. Heteroalicyclyl groups may be unsubstituted or substituted.
When substituted, the substituent(s) may be one or more groups independently selected from
the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl,
heteroaryl, heteroalicyclyl, aralkyl, heteroaralkyl, (heteroalicyclyl)alkyl, hydroxy, oxo,
alkoxy, aryloxy, acyl, ester, O-carboxy, mercapto, alkylthio, arylthio, cyano, halogen,
C-amido, N-amido, S-sulfonamido, N-sulfonamido, isocyanato, thiocyanato, isothiocyanato,
nitrd, silyl, haloalkyl, haloalkoxy, trihalomethanesulfonyl, trihalomethanesulfonamido, and
amino, including mono- and di-substituted amino groups, and the protected derivatives
thereof. Examples of such “heteroalicyclic” or “heteroalicyclyl” include but are not limited
to, azepinyl, dioxolanyl, irﬁidazolinyl, morpholinyl, oxetanyl, furanyl, oxiranyl, piperidinyl
N-Oxide, piperidinyl, piperazinyl, pyrrolidinyl, pyranyl, 4-piperidonyl, pyrazolidinyl, 2-
oxopyrrolidinyl, tetrahydrofuranyl, tetrahydropyranyl, thiamorpholinyl, thiamorpholinyl
sulfoxide, and thiamorpholinyl sulfone. When substituted, substituents on a heteroalicyclyl
group may form an aromatic ring fused to the heteroalicyclyl group, including an aryl and a

heteroaryl.
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[0056] A “fused bicyclic ring” refers to a ring system where the two rings share two

adjacent atoms. The two rings share one covalent bond. An example of a fused bicyclic ring

is decalin.

[0057] A “spiro bicyclic ring” refers to a bicyclic ring wherein the two rings share one
atom.

[0058] A “bridged ring system” refers to a ring system where two rings share three or

more atoms. The two bridgehead atoms are separated by a bridge containing at least one
atom, a specific example is norbornane, also known as bicyclo[2.2.1]heptane. The structure
of bicyclo[2.2.1]heptane is shown below, also indicating the bridgehead atoms

- bridgehead atoms

[0059] A “(cycloalkyl)alkyl” is a cycloalkyl group connected, as a substituent, via an
alkylene group. The alkylene and cycloalkyl of a (cycloalkyl)alkyl may be substituted.
Examples include but are not limited cyclopropylmethyl, cyclobutylmethyl, cyclopropylethyl,
cyclopropylbutyl, cyclobutylethyl, cyclépropylisopropyl, cyclopentylmethyl,
cyclopentylethyl, cyclohexylmethyl, cyclohexylethyl, cycloheptylmethyl, and the like. In
some cases, the alkylene group is a lower alkylene group.

[0060] A “(cycloalkenyl)alkyl” is a cycloalkenyl group connected, as a substituent,
via an alkylene group. The alkylene and cycloalkenyl of a (cycloalkenyl)alkyl may be
substituted. In some cases, the alkylene group is a lower alkylene group.

[0061] A “(cycloalkynyl)alkyl” is a cycloalkynyl group connected, as a substituent,
via an alkylene group. The alkylene and cycloalkynyl of a (cYcloalkynyl)alkyl may be
substituted. In some cases, the alkylene group is a lower alkylene group.

[0062] As used herein, “halo” or “halogen” refers to F (fluoro), Cl (chloro), Br
(bromo) or I (iodo).

[0063] As used herein, “haloalkyl” refers to an alkyl group in which one or more of
the hydrogen atoms are replaced by halogen. Such groups include but are not limited to,
chloromethyl, fluoromethyl, difluoromethyl, trifluoromethyl and 1-chloro-2-fluoromethyl, 2-
fluoroisobutyl. A haloalkyl may be substituted.

[0064] As used herein, “haloalkoxy” refers to a RO-group in which R is a haloalkyl

group. Such groups include but are not limited to, chloromethoxy, fluoromethoxy,
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difluoromethoxy, trifluoromethoxy and 1-chloro-1-fluoromethoxy, 2-fluoroisobutyoxy. A
haloalkoxy may be substituted.

[0065] An “O-carboxy” group refers to a “RC(=0)O-" group in which R can be
hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl, cycloalkynyl, aryl, heteroaryl,
heteroalicyclyl, aralkyl, or (heteroalicyclyl)alkyl, as defined herein. An O-carboxy may be
substituted.

[0066] A “C-carboxy” group refers to a “~-C(=0)OR” group in which R can be the
same as defined with respect to O-carboxy. A C-carboxy may be substituted.

[0067] A “trihalomethanesulfonyl” group refers to an “X3CSO2-" group” wherein X is
a halogen.

[0068] A dashed bond, ==--- , represents an optional unsaturation between the atoms

forming the bond. This bond may be unsaturated (e.g. C=C, C=N, C=0) or saturated (e.g. C-
C, C-N, C-0). When a dashed bond is present in a ring system it may form part of an

aromatic ring system.

[0069] A “nitro” group refers to a “-NO2” group.

[0070] A ““‘cyano” group refers to a “~-CN” group.

[0071] A “cyanato” group refers to an “~-OCN” group.

[0072] An “isocyanato” group refers to a “~-NCO” group.

[0073] A “thiocyanato” group refers to a “~-SCN” group.

[0074] A “carbonyl” group refers to a “—C(=0)-“ group.

[0075] A “‘thiocarbonyl” group refers to a “—C(=S)-*“ group.

[0076] An “ox0” group refers to a “ =0 * group.

[0077] A “hydroxy” group or “hydroxyl” group refers to an “-OH” group.
[0078] An “isothiocyanato” group refers to an *“ -NCS” group.

[0079] A “sulfinyl” group refers to an “-S(=0)-R” group in which R can be the same

as defined with respect to O-carboxy. A sulfinyl may be substituted.

[0080] A “sulfonyl” group refers to an “SO2R” group in which R can be the same as
defined with respect to O-carboxy. A sulfonyl may be substituted.

[0081] An “S-sulfonamido” group refers to a “~-SO;NRaRg” group in which R4 and
Rg independently of each other can be the same as defined with respect to the R group as
defined for O-carboxy, or combined to form a ring system selected from the group consisting
of substituted or unsubstituted Cs.g cycloalkyl, substituted or unsubstituted Cs_g cycloalkenyl,
substituted or unsubstituted hetefoalicyclyl, substituted or unsubstituted aryl, and substituted
or unsubstituted heteroaryl. A S-sulfonamido may be substituted.
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[0082] An “N-sulfonamido” group refers to a “RSO2N(Ra)-“ group in which R and
Ra independently of each other can be the same as defined with respect to the R group as
defined for O-carboxy. An N-sulfonamido may be substituted.

[0083] A “trihalomethanesulfonamido” group refers to an “X3CSO2N(R)-“ group with
X as halogen-and R can be the same as defined with respect to O-carboxy. A
trihalomethanesulfonamido may be substituted.

[0084] A “C-amido” group refers to a “-C(=O)NRaRBs” group in which Ra and Rs
independently of each other can be the same as defined-with respect to the R group as defined
for O-carboxy, or combined to form a ring system selected from the group consisting of
substituted or unsubstituted Cs.s cycloalkyl, substituted or unsubstituted Cs.s cycloalkenyl,
substituted or unsubstituted heteroalicyclyl, substituted or unsubstituted aryl, and substituted
or unsubstituted heteroaryl. A C-amido may be substituted.

[0085] An “N-amido” group refers to a “RC(=O)NRa-* group in which R and Ra
independently of each other can be the same as defined with respect to the R group as defined
for O-carboxy. An N-amido may be substituted.

[0086] An “ester” refers to a “~C(=0)OR” group in which R can be the same as
dcfincd with respect to O=carboxy. An Eslcl 11ay De substituted.

[0087] A lower alkoxyalkyl refers to an alkoxy group connected via a lower alkylene
group. A lower alkoxyalkyl may be substituted. _
[0088] An “amine” or “amino” refers to “RNH>” (a primary amine), “R2NH” (a
secondary amine), “R3N” (a tertiary amine). An amino group may be substituted.

[0089] An aminoalkyl refers to an amino group connected via a lower alkylene group.
An aminoalkyl may be substituted.

[0090] As used herein “0” (zero), for example in connection with a subscript means
that it’s absent. For example -(CH2)s-C2-6 alkyl, wherein S can be “0” means that the —(CH>)-
is absent and the remaining group is -Ca.¢ alkyl.

[0091] Any unsubstituted or monosubstituted amine group on a compound herein can
be cdnverted to an amide, any hydroxyl group can be converted to an ester and any carboxyl
group can be converted to either an amide or ester using techniques well-known to those
skilled in the art (see, for example, Greene and Wuts, Protective Groups in Organic
Synthesis, 3™ Ed., John Wiley & Sons, New York, NY, 1999).

[0092] As used herein, the abbreviations for any protective groups, amino acids and

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

[0093]

As employed herein, the following terms have their accepted meaning in the

chemical literature.

EtOAc
DIEA
HC1
DMF
THF
CDClI3
DMSO-D6
MgSO4
POCI;
KOH
NaOH
NaxSO4
K2COs
NaxCOs
TFA,
Boc
FMOC
FMOC-C1
TEOC
equiv.
min

cat

HCl
HPLC
[0094]

Ethylacetate
N,N-Diisopropylethylamine
Hydrochloric acid
N,N-dimethylformamide
Tetrahydrofuran

Chloroform-d
Dimethylsulfoxide-d6
Magnesium Sulfate
Phosphorus(V) oxychloride
Potassium hydroxide

Sodium hydroxide

Sodium Sulfate

Potassium carbonate

Sodium carbonate
Trifluoroacetic acid
t-butoxycarbonyl
Fluorenylmethyloxycarbonyl
9-Fluorenylmethoxycarbonyl chloride
2-(trimetylsilyl)ethoxycarbonyl
equivalents

minutes

catalytical

hydrochloric acid

high performance liquid chromatography

It is understood that, in any compound disclosed herein having one or more

stereocenters or chiral centers, if an absolute stereochemistry is not expressly indicated, then

each center may independently be of R-configuration or S-configuration or a mixture thereof.

Thus, the compounds provided herein may be enatiomerically pure or be stereoisomeric

mixtures. Further, compounds provided herein may be scalemic mixtures. In addition, it is

understood that in any compound having one or more double bond(s) generating geometrical
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isomers that can be defined as E or Z each double bond may independently be E or Z or a
mixture thereof, Likewise, all tautomeric forms are also intended to be included.
[0095] As used herein, "tautomer" and “tautomeric” refer to alternate forms of a
compound disclosed herein that differ in the position of a proton. Non-limiting examples
include enol-keto and imine-enamine tautomers, or the tautomeric forms of heteroaryl groups
containing a ring atom attached to both a ring -NH- moiety and a ring =N- moiety such as
pyrazoles, imidazoles, benzimidazoles, triazoles, and tetrazoles.
[0096] It is understood that isotopes may be present in the compounds described
herein. Each chemical element as represented in a compound structure may include any
isotope of said element. For example, in a compound described herein a hydrogen atom can
be any isotope of hydrogen, including but not limited to hydrogen-1 (protium) and hydrogen-
2 (deuterium). Thus, reference herein to a compound encompasses all potential isotopic forms
unless the context clearly dictates otherwise. For example the term “methyl” includes —CHs, -
CDs, -CH:2D, etc.
[0097] As used herein, “pharmaceutically acceptable salt” refers to a salt of a
compound that does not abrogate the biological activity and properties of the compound.
Pharmaceutical salts can be obtained by reaction of a compound disclosed herein with an acid
or base. Base-formed salts include, without limitation, ammonium salt (NH4"); alkali metal,
such as, without limitation, sodium or potassium, salts; alkaline earth, such as, without
limitation, calcium or magnesium, salts; salts of organic bases such as, without limitation,
dicyclohexylamine, piperidine, piperazine, methylpiperazine, N-methyl-D-glucamine,
diethylamine, ethylenediamine, tris(hydroxymethyl)methylamine; and salts with the amino
group of amino acids such as, without limitation, arginine and lysine. Useful acid-based salts
include, without limitation, acetates, adipates, aspartates, ascorbates, benzoates, butyrates,
caprate, caproate, caprylate, camsylates, citrates, decanoates, formates, fumarates, gluconates,
glutarate, glycolates, hexanoates, laurates, lactates, maleates, nitrates, oleates, oxalates,
octanoates, propanoates, palmitates, phosphates, sebacates, succinates, stearates, sulfates,
sulfonates, such as methanesulfonates, ethanesulfonates, p-toluenesulfonates, salicylates,
tartrates, and tosylates.
[0098] Pharmaceutically acceptable solvates and hydrates are complexes of a
compound with one or more solvent or water molecules, or 1 to about 100, or 1 to about 10,
or one to about 2, 3 or 4, solvent or water molecules.
[0099] As used herein, a “prodrug” refers to a compound that may not be
pharmaceutically active but that is converted into an active drug upon in vivo administration.
-19-
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The prodrug may be designed to’alter the metabolic stability or the transport characteristics of
a drug, to mask side effects or toxicity, to improve the flavor 'of a drug or to alter other
characteristics or properties of a drug. Prodrugs are often useful because they may be easier
to administer than the parent drug. They may, for example, be bioavailable by oral ’
administration whereas the parent drug is not. The prodrug may also have better solubility
than the active parent drug in pharmaceutical compositions. An example, without limitation,
of a prodrug would be a compound disclosed herein, which is administered as an ester (the
“prodrug’) to facilitate absorption through a cell membrane where water solubility is
detrimental to mobility but which then is metabolically hydrolyzed to a carboxylic acid (the
active entity) once inside the cell where w;ater-solubility is beneficial. A further example of a
prodrug might be a short peptide (polyaminoacid) bonded to an acid group where the peptide
is metabolized in vivo to release the active parent compound. By virtue of knowledge of
pharmacodynamic processes and drug metabolism in vivo, those skilled in the art, once a
pharmaceutically active compound is known, can design prodrugs of the compound (see, e.g.
Nogrady (1985) Medicinal Chemistry A Biochemical Approach, Oxford University Press,
New York, pages 388-392). A specific example of prodrugs relates to formation of a basic
nitrogen comprising the piperidyl group of Formula (I), wherein the basic nitrogen may be
formed by the metabolic cleavage of a group attached to the nitrogen of the piperidyl group,

forming a basic nitrogen, e.g. as shown in Formula A. Particular examples are acyl and tosyl

YO
/H

N+

groups attached to the nitrogen.

}iN?j\ (4)

[00100] “Anti-drug” refers to a compound or composition acting against or opposing
illicit drugs or their use. Compounds of the present application may act as anti-drugs.
[00101] As used herein, to “modulate” the activity of a receptor means either to
activate it, 1.e., to increase its cellular function over the base level measured in the particular

environment in which it is found, or deactivate it, i.e., decrease its cellular function to less

-20-



WO 2019/040107 PCT/US2018/000354

than the measured base level in the environment in which it is found and/or render it unable
to perform its cellular function at all, even in the presence of a natural binding partner. A
natural binding partner is an endogenous molecule that is an agonist for the receptor.

[00102] An “agonist” is defined as a compound that increases the basal activity of a
receptor (i.e. signal transduction mediated by the receptor).

[00103] As used herein, “partial agonist” refers to a compound that has an affinity for a
receptor but, unlike an agonist, when bound to the receptor it elicits only a fractional degree
of the pharmacological response normally associated with the receptor even if a large number
of receptors are occupied by the compound.

[00104] An “inverse agonist” is defined as a compound, which reduces, or suppresses
the basal activity of a receptor, such that the compound is not technically an antagonist but,
rather, is an agonist with negative intrinsic activity.

[00105] As used herein, “antagonist” refers to a compound that binds to a receptor to
form a complex that does not give rise to any response, as if the receptor was unoccupied. An
antagonist attenuates the action of an agonist on a receptor. An antagonist may bind reversibly
or irreversibly, effectively eliminating the activity of the receptor permanently or at least until
tho antagonist i3 mctabolized or dissociates or is vlliciwise 1ewwved by a physical or
biological process.

[00106] As used herein, a “subject” refers to an animal that is the object of treatment,
observation or experiment. “Animal” includes cold- and warm-blooded vertebrates and
invertebrates such as birds, fish, sheliﬁsh, reptiles and, in particular, mammals. “Mammal”
includes, without limitation, mice; rats; rabbits; guinea pigs; dogs; cats; sheep; goats; cows;
horses; primates, such as monkeys, chimpanzees, and apes, and, in particular, humans.
[00107] " As used herein, a “patient” refers to a subject that is being treated by a medical
professional such as an M.D. or a D.V.M. to attempt to cure, or at least ameliorate the effects
of, a particular disease or disorder or to prevent the disease or disorder from occurring in the
first place.

[00108] As used herein, a “carrier” refers to a compound that facilitates the
incorporation of a compound into cells or tissues. For example, without limitation, dimethyl
sulfoxide (DMSO) is a commonly utilized carrier that facilitates the uptake of many organic
compounds into cells or tissues of a subject.

[00109] As used herein, a “diluent” refers to an ingredient in a pharmaceutical
composition that lacks pharmacological activity but may be pharmaceutically necessary or

desirable. For example, a diluent may be used to increase the bulk of a potent drug whose
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mass is too small for manufacture or administration. It may also be a liquid for the dissolution
of a drug to be administered by injection, ingestion or inhalation. A common form of diluent
in the art is a buffered aqueous solution such as, without limitation, phosphate buffered saline
that mimics the composition of human blood.

[00110] As used herein, an “excipient” refers to an inert substance that is added to a
pharmaceutical composition to provide, without limitation, bulk, consistency, stability,
binding ability, lubrication, disintegrating ability, etc., to the composition. A “diluent” is a
type of excipient.

[00111] A "receptor" is intended to include any molecule present inside or on the
surface of a cell that may affect cellular physiology when it is inhibited or stimulated by a
ligand. Typically, a receptor comprises an extracellular domain with ligand-binding
properties, a transmembrane domain that anchors the receptor in the cell membrane, and a
cytoplasmic domain that generates a cellular signal in response to ligand binding ("signal
transduction"). A receptor also includes any intracellular molecule that in response to ligation
generates a signal. A receptor also includes any molecule having the characteristic structure
of a receptor, but with no identifiable ligand. In addition, a receptor includes a truncated,

modified, mutated receptor, or any molecule comprising partial or all of the sequences of a

receptor.
[00112] "Ligand" is intended to include any substance that interacts with a receptor.
[00113] "Selective" or "selectivity" is defined as a compound's ability to generate a

desired response from a particular receptor type, subtype, class or subclass while generating
less or little response from other receptor types. "Selective" or "selectivity" of one or more
particular subtypes of a compound means a compound's ability to increase the activity of the
subtypes while causing less, little or no increase in the activity of other subtypes. Selectivity
of a compound between receptor targets may for example be determined by the ratio of
potencies or affinities for those targets. For example, a compound is said to be 10-fold
selectivity for Target 1 over Target 2 if said compound has a pKi of 10 nM for Target 1 and
100 nM for Target 2. Said compound is therefore 10-fold more potent at Target 1, i.e. it is 10-
fold selective for Target 1.

[00114] As used herein, "IC50" refers to an amount, concentration, or dosage of a
particular test compound that achieves a 50% inhibition of a maximal response. The IC50
can be determined using an assay. The assay may be an R-SAT® assay as described herein

but is not limited to an RSAT assay.
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[00115] As used herein, "EC50" refers to an amount, concentration or dosage of a
particular test compound that elicits a dose-dependent response at 50% of maximal
expression of a particular response that is induced, provoked or potentiated by the particular
test compound, in an assay that measures such response such as but not limited to R-SAT®
assay described herein.

[00116] As used herein, "pKi" refers to the negative logarithm of the Ki, the
equilibrium dissociation constant of an antagonist-receptor complex measured in a functional
antagonist or radioligand binding assay, e.g. R-SAT® assay as described herein.

[00117] As used herein, "coadministration" of pharmacologically active compounds
refers to the delivery of two or more separate chemical entities, whether in vitro or in vivo.
Coadministration means the simultaneous delivery of separate agents; the simultaneous
delivery of a mixture of agents; as well as the delivery of one agent followed by delivery of a
second agent or additional agents. Agents that are coadministered are typically intended to
work in conjunction with each other.

[00118] The term "an effective amount" as used herein means an amount of active
compound or pharmaceutical agent that elicits the biological or medicinal response in a
tissuc, systcm, animal or Luwan that is being sought by a reseatcher, veterinarian, medical
doctor or other clinician, which includes alleviation or palliation of the symptoms of the
disease being treated.

[00119] When used herein, “prevent/preventing” should not be construed to mean that
a condition and/or a disease never might occur again after use of a compound or
pharmaceutical composition according to embodiments disclosed herein to achieQe
prevention. Further, the term should neither be construed to mean that a condition not might
occur, at least to some extent, after such use to prevent said condition. Rather,
“prevent/preventing” is intended to mean that the condition to be prevented, if occurring
despite such use, will be less severe than without such use.

Compounds
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[00120] Provided herein are compounds according to Formulas (I)
R3
|
N
r
(Rs)q_ - —(R7)p
Rip R4a Rg R2a Rab
R1 (CR4aR4b)m_N\[(N_(CR5aRsb)n Rz
Ri¢ R4 X Rzd R (p,
[00121] ~ or a pharmaceutically acceptable salt, hydrate, solvate, polymorph, prodrug,
stereoisomer, and deuterated analogue thereof, wherein:
[00122] m, and n are independently an integer selected from the group consisting of 0,
1,2, and 3;
[00123] p, and q are independently an integer selected from the group consisting of 0,
1,2, 3, and 4;
[00124] R1, Ria, Rib, Ric and R4 are independently selected from the group consisting

of hydrogen, deuterium, hydroxyl, -OD, halogen, cyano, unsubstituted or substituted amino, -
SO2R10,-OC(=0O)R11, -C(=0)OR 11, -NR10C(=O)R11, unsubstituted or substituted C,.¢ alkyl,
unsubstituted or substituted C.¢ haloalkyl, unsubstituted or substituted C;.¢ hydroxyalkyl,
unsubstituted or substituted Ci.¢ aminoalkyl, unsubstituted or substituted Cz.¢ alkenyl,
unsubstituted or substituted C,.¢ alkoxy, unsubstituted or substituted Cs.¢ cycloalkyl,
unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl, and
substituted or unsubstituted heteroaryl, wherein at least one of R1, Ria, Rib, Ric and R4 is not
hydrogen, wherein Rio and R, independently are selected from the group consisting of
hydrogen, amino, unsubstituted or substituted C,.s alkyl;

[00125] R2, R2a, Rab, Rac and Raq are independently selected from the group consisting
of hydrogen, deuterium, amino, hydroxyl, -OD, halogen, cyano, nitro, unsubstituted or
substituted Ci.¢ alkyl, unsubstituted or substituted Ci.¢ haloalkyl, unsubstituted or substituted
Ci-6 hydroxyalkyl, unsubstituted or substituted C,¢ alkenyl, unsubstituted or substituted Cs.¢
alkenyloxy, unsubstituted or substituted Ca.¢ alkynyl, unsubstituted or substituted Cz.¢
alkynyloxy, unsubstituted or substituted C,.g alkoxy, unsubstituted or substituted C3.¢
cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl, wherein R is not hydrogen, hydroxy or
benzyloxy; or Rz and Rab, or Rz and Ry, taken together with the atoms to which they are

attached form a ring system; or R2 and Rap or Ry, taken together with the atoms to which
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they are attached form a ring system; or Rz, and Rap, or Rac and Rag, taken together with the
atoms to which they are attached form a ring system;

[00126] R3 s selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or
substituted Ci.s alkyl, unsubstituted or substituted Ci.¢ haloalkyl, unsubstituted or substituted
C1.6 hydroxyalkyl, unsubstituted or substituted C.6 alkenyl, unsubstituted or substituted C3-¢
cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl,

[00127] Ruaa, Rap, Rsa, and Rsy, are independently selected from the group consisting of
hydrogen, deuterium, and unsubstituted or substituted Ci.¢ alkyl; wherein when m and n are 1
then Raa, R4b, Rsa, Rsp are hydrogen,;

[00128] Rs is selected from the group consisting of hydrogen, deuterium, halogen,
hydroxyl, oxo, -OD, cyano, substituted or unsubstituted Ci4 alkyl, and substituted or
unsubstituted Ci4 alkoxy, substituted or unsubstituted aryl; or Re and R3, taken together with
the atoms to which they are attached form a ring system; or Re and R3, taken together with
the atoms to which they are attached form a ring system;

[00129] R7 is selected from the group consisting of hydrogen, deuterium, halogen,
hydroxyl, oxo, OD, oyano, substituted or unsubstituted Ci4 alkyl, and substitutcd or
unsubstituted Ci4 alkoxy;

[00130] R; is absent, or selected from the group consisting of hydrdgen, deuterium,
cyano, hydroxyl, -OD, substituted or unsubstituted Ci4 alkyl, substituted or unsubstituted
Ca4 alkenyl, substituted or unsubstituted Cs.¢ cycloalkyl, and substituted or unsubstituted Ci4

“alkoxy;
[00131] XisOorS.
[00132] Provided herein are also compounds according to Formulas (I).
R3
|
N
o
(Re)g—— —J—(Ra)p
Rip Ria Rg R2a Rab
Ric Rid X Rog Re (1,
[00133] or a pharmaceutically acceptable salt, hydrate, solvate, pol}?morph, prodrug,

stereoisomer, and deuterated analogue thereof, wherein:
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[00134] m, and n are independently an integer selected from the group consisting of 0,
1,2, and 3;

[00135] p, and q are independently an integer selected from the group consisting of 0,
1, 2,3, and 4,

[00136] R1, Ria, Rib, Ric and Ryq are independently selected from the group consisting

of hydrogen, deuterium, hydroxyl, -OD, halogen, cyano, amino, -SO2R 0, -OC(=0O)R 1, -
C(=0)OR1, unsubstituted or substituted C,.¢ alkyl, unsubstituted or substituted Ci-¢
haloalkyl, unsubstituted or substituted Ci.s hydroxyalkyl, unsubstituted or substituted Ci.s
aminoalkyl, unsubstituted or substituted C».¢ alkenyl, unsubstituted or substituted C,.¢ alkoxy,
unsubstituted or substituted Cs.¢ cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl,
substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl, wherein at least
one of Ri, Ria, Riv, Ric and Riq is not hydrogen, wherein Rio and R11,independently are
selected from the group consisting of hydrogen, amino, unsubstituted or substituted Ci.s
alkyl;

[00137] R2, Ra2a, Rab, Rac and Rag are independently selected from the group consisting
of hydrogen, deuterium, amino, hydroxyl, -OD, halogen, cyano, unsubstituted or substituted
Ci-6 alkyl, unsubstituted or substituted Ci.s haloalkyl, unsubstituted or substituted Ci-¢
hydroxyalkyl, unsubstituted or substituted Cz.¢ alkenyl, unsubstituted or substituted Ci.¢
alkoxy, unsubstituted or substituted Cs.¢ cycloalkyl, unsubstituted or substituted Ci
heteroalicyclyl, substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl,
wherein at least one of Ra, R2a, Rab, R2c and Roq is not selected from hydrogen; or Rz and Ry,
or Ry, taken together with the atoms to which they are attached form a ring system,;

[00138] Rjis selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or
substituted Ci.s alkyl, unsubstituted or substituted Ci.s haloalkyl, unsubstituted or substituted
Ci.6 hydroxyalkyl, unsubstituted or substituted C».¢ alkenyl, unsubstituted or substituted Cs_¢
cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl;

[00139] Raa, Rab, Rsa, and Rsp, are independently selected from the group consisting of
hydrogen, deuterium, and unsubstituted or substituted C,.¢ alkyl; wherein when m and n are 1
then R4a, Rab, Rsa, Rsp are hydrogen.

[00140] Reis selected from the group consisting of hydrogen, deuterium, halogen,
hydroxyl, oxo, -OD, cyano, substituted or unsubstituted C4 alkyl, and substituted or
unsubstituted Ci.4 alkoxy, substituted or unsubstituted aryl;
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[00141] Ry is selected from the group consisting of hydrogen, deuterium, halogen,
hydroxyl, oxo, -OD, cyano, substituted or unsubstituted Ci4 alkyl, and substituted or
unsubstituted C4 alkoxy; |

[00142] Rgis absent, or selected from the group consisting of hydrogen, deuterium,
cyano, hydroxyl, -OD, substituted or unsubstituted Ci4 alkyl, substituted or unsubstituted
Ca.4 alkenyl, substituted or unsubstituted Cs.s cycloalkyl, and substituted or unsubstituted Cj-4

alkoxy;
[00143] XisOorS.
[00144] Provided herein are also compounds according to Formulas (I)
'?3
N
(Rs)q_C —|—(R7)p
Ripb,  Ria Rs R2a Rab
R (CR4aR4b)m—N\[(N—(CRsaRsb)n Ro
Ric  Rig X Rad  Rac (p),
[00145] or a pharmaceutically acceptable salt, hydrate, solvate, polymorph, prodrug
and stereoisomer thereof, wherein:
[00146] " m, and n are independently an integer selected from the group consisting of 0,
1,2, and 3;
[00147] p, and q are independently an integer selected from the group consisting of 0,
1,2, 3, and 4;
[00148] R, is selected from the group consisting of deuterium, hydroxyl, -OD,

halogen, cyano, amino, -S(=0)2R10, -OC(=O)R11, -C(=O0)ORi1, -NR1oC(=O)R11, unsubstituted
or substituted C.¢ alkyl, unsubstituted or substituted C.¢ haloalkyl, unsubstituted or
substituted C1.s hydroxyalkyl, unsubstituted or substituted Ci.¢ aminoalkyl, unsubstituted or
substituted Ci.s hydroxyalkyl, unsubstituted or substituted Cz-¢ alkenyl, unsubstituted or
substituted C1. alkoxy, unsubstituted or substituted Cs.¢ cycloalkyl, unsubstituted or
substituted Cs. heteroalicyclyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl,

[00149] R4 is selected from the group consisting of hydrogen, deuterium, hydroxyl, -
OD, halogen, cyano, amino, -S(=0)2R10,-OC(=O)R 11, -C(=O)ORu, unsubstituted or
substituted Cy.s alkyl, unsubstituted or substituted Ci.¢ haloalkyl, unsubstituted or substituted
C1.¢ hydroxyalkyl, unsubstituted or substituted Ci.6 aminoalkyl, unsubstituted or substituted
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. Ca.¢ alkenyl, unsubstituted or substituted Ci.¢ alkoxy, unsubstituted or substituted C3
cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl, wherein Rio and Ri1,independently are selected
from the group consisting of hydrogen, amino, unsubstituted or substituted Cs alkyl;
[00150] R is selected from the group consisting of deuterium, amino, -OD, halogen,
cyano, unsubstituted or substituted C; alkyl, unsubstituted or substituted Ci.s haloalkyl,
unsubstituted or substituted Ci.¢ hydroxyalkyl, unsubstituted or substituted Cz.¢ alkenyl,
unsubstituted or substituted Cs.¢ alkenyloxy, unsubstituted or substituted Ci.¢ alkoxy,
unsubstituted or substituted Cs.¢ cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl,
substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl; wherein R> is
not benzyloxy;

[00151] Raq is selected from the group consisting of hydrogen; deuterium, amino,
hydroxyl, -OD, halogen, cyano, unsubstituted or substituted Ci-¢ alkyl, unsubstituted or
substituted Ci.¢ haloalkyl, unsubstituted or substituted Ci.s hydroxyalkyl, unsubstituted or
substituted Cz.6 alkenyl, unsubstituted or substituted Ci.¢ alkoxy, unsubstituted or substituted
Cs.6 cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl; or

[00152] " R2a, Rac and Raq are hydrogen and R» and Rap or Ry, taken together with the
atoms to which they are attached form a heteroalicyclic or heteroaryl ring system;

[00153] or Ria, Rib, Ric, Roa, Rob, and Ry are hydrogen, and at least one of R4 and Rag
is not hydrogen,;

[00154] Rjis selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or
substituted Cj.¢ alkyl, unsubstituted or substituted Ci.¢ haloalkyl, unsubstituted or substituted
Ci.6 hydroxyalkyl, unsubstituted or substituted C,.¢ alkenyl, unsubstituted or substituted Cs.¢
cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl;

[00155] Ru4a, Rab, Rsa, and Rsp are independently selected from the group consisting of
hydrogen, deuterium, and unsubstituted or substituted Ci.¢ alkyl; wherein when m and n are
1, then Raa, Rap, Rsa, Rsp are hydrogen;

[00156] Reis selected from the group consisting of hydrogen, deuterium, halogen,
hydroxyl, oxo, -OD, cyano, substituted or unsubstituted C,4 alkyl, and substituted or
unsubstituted C;4 alkoxy, substituted or unsubstituted aryl; or Rs and R3, taken together with

the atoms to which they are attached form a ring system,;
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[00157] R7 is selected from the group consisting of hydrogen, deuterium, halogen,
hydroxyl, oxo, -OD, cyano, substituted or unsubstituted C14 alkyl, and substituted or
unsubstituted Ci.4 alkoxy;

[00158] Rs is absent, or selected from the group consisting of hydrogen, deuterium,
cyano, hydroxyl, -OD, substituted or unsubstituted Ci.4 alkyl, substituted or unsubstituted
Ca.4 alkenyl, substituted or unsubstituted Cs.¢ cycloalkyl, and substituted or unsubstituted Ci4

alkoxy;
[00159] XisOorS.
[00160] Provided herein are also compounds according to Formulas (I)
?3
N
(Rs)q_( —|—(R7)p
R, Ria R Rza. Rz
R (CR4aR4b)m—N\[(N—(CRsaRsb)n Ry
Ri¢ Riq X Rad Rae (1),
[00161] or a pharmaceutically acceptable salt, hydrate, solvate, polymorph, prodrug
and stereoisomer thereof, wherein:
[00162] m, and n are independently an integer selected from the group consisting of 0,
1,2, and 3;
[00163] p, and q are independently an integer selected from the group consisting of 0,
1,2,3,and 4;
[00164] R, is selected from the group consisting of deuterium, hydroxyl, -OD,

halogen, cyano, amino, -S(=0)2R 10, -OC(=O)R11, -C(=O0)ORuy, unsubstituted or substituted
C1.6 alkyl, unsubstituted or substituted Ci.s haloalkyl, unsubstituted or substituted Ci

" hydroxyalkyl, unsubstituted or substituted Ci.¢ aminoalkyl, unsubstituted or substituted Ci.6
hydroxyalkyl, unsubstituted or substituted Cz.¢ alkenyl, unsubstituted or substituted Ci-6
alkoxy, unsubstituted or substituted Cs-¢ 'cycloalkyl, unsubstituted or substituted Cs
heteroalicyclyl, substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl,
[00165] Ru4 is selected from the group consisting of hydrogen, deuterium, hydroxyl, -
OD, halogen, cyano, amino, -S(=0)2R10,-OC(=O)Ru1, -C(=0)OR 1, unsubstituted or
substituted C1. alkyl, unsubstituted or substituted Ci.¢ haloalkyl, unsubstituted or substituted
C1.6 hydroxyalkyl, unsubstituted or substituted Ci.6 aminoalkyl, unsubstituted or substituted
Ca.6 alkenyl, unsubstituted or substituted Ci.s alkoxy, unsubstituted or substituted C3.6
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cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl, wherein Rip and Rii, independently are selected
from the group consisting of hydrogen, amino, unsubstituted or substituted Ci.¢ alkyl;
[00166] R3 is selected from the group consisting of deuterium, amino, -OD, halogen,
cyano, unsubstituted or substituted Cj.¢ alkyl, unsubstituted or substituted C).s haloalkyl,
unsubstituted or substituted C.¢ hydroxyalkyl, unsubstituted or substituted C,.¢ alkenyl,
unsubstituted or substituted C».¢ alkenyloxy, unsubstituted or substituted Ci.¢ alkoxy,
unsubstituted or substituted Cs.¢ cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl,
substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl; wherein R is
not benzyloxy;

[00167] R2q is selected from the group consisting of hydrogen, deuterium, amino,
hydroxyl, -OD, halogen, cyano, unsubstituted or substituted C;.¢ alkyl, unsubstituted or
substituted Ci.¢ haloalkyl, unsubstituted or substituted Ci.s hydroxyalkyl, unsubstituted or
substituted Cz.6 alkenyl, unsubstituted or substituted C;.¢ alkoxy, unsubstituted or substituted
Cs.6 cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted
aryl, and substituted or unsubstituted heteroaryl;

[00168] and Ra, Rib, Ric, R2a, Rob, and Rac are hydrogen, and at least one of R4 and
R4 1s not hydrogen;

[00169] or R2a, R2c and Rag are hydrogen and R» and Rap or Rac, taken together with the
atoms to which they are attached form a heteroalicyclic or heteroaryl ring system;

[00170] Rs is selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or
substituted Cy.¢ alkyl, unsubstituted or substituted Ci.¢ haloalkyl, unsubstituted or substituted
Ci.6 hydroxyalkyl, unsubstituted or substituted Ca.¢ alkenyl, unsubstituted or substituted Cs.¢
cycloalkyl, unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl,
and substituted or unsubstituted heteroaryl;

[00171] Ru4a, Rab, Rsa, and Rsp are independently selected from the group consisting of
hydrogen, deuterium, and unsubstituted or substituted Ci.s alkyl; wherein when m and n are
1, then Raa, Rab, Rsa, Rsp are hydrogen.

[00172] Reis selected from the group consisting of hydrogen, deuterium, halogen,
hydroxyl, oxo, -OD, cyano, substituted or unsubstituted C4 alkyl, and substituted or
unsubstituted C4 alkoxy, substituted or unsubstituted aryl;

[00173] R7 is selected from the group consisting of hydrogen, deuterium, halogen,
hydroxyl, oxo, -OD, cyano, substituted or unsubstituted C;4 alkyl, and substituted or
unsubstituted Ci4 alkoxy;
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[00174] Rsis absent, or selected from the group consisting of hydrogen, deuterium,
cyano, hydroxyl, -OD, substituted or unsubstituted Ci4 alkyl, substituted or unsubstituted
Ca.4 alkenyl, substituted or unsubstituted Cs. cycloalkyl, and substituted or unsubstituted Ci4

alkoxy;
[00175] XisOorS.
[00176] In some embodiments Ry, Ria, Rib, Ric and Rig independently are selected

from the group consisting of hydrogen, deuterium, halogen, amino, -SO2NHz, -SO2N(Ci.4
alkyl)z, -S02-Ci4 alkyl, -OC(=0)-C 4 alkyl, -N(Ci4 alkyl), Ci-6 alkyl, Ci.6 haloalkyl, Ci-
alkoxy, Cs4 cycloalkyl, C34 cycloalkyl-Ci.3 alkyl and deuterated analogues thereof, e.g. Ria,
Rib, Ric and Rya are independently selected from the group consisting of hydrogen,
deuterium, halogen, amino, SO2NH3, -SO2CH3, -OC(=0)CH3, methyl, -CD3, methoxy, -
OCD;3, -OCF3 and -CF3; and R| is selected from halogen, amino, SO2NH, -SO2CH3, -
OC(=0)CH3, methyl, -CD3, ethyl, -CD2CD3, optionally deuterated n-propyl, optionally
deuterated iso-propyl, optionally deuterated n-butyl, optionally deuterated iso-butyl,
optionally deuterated n-pentyl, optionally deuterated 2-methyl-butyl, optionally deuterated n-
hexyl, optionally deuterated 2-methyl-pentyl, methoxy, -OCD3, optionally deuterated ethoxy,
optionally deuterated n-propoxy, optionally deuterated isopropoxy, optionally deuterated n-
butoxy, optionally deuterated iso-butoxy, optionally deuterated pentyl-oxy, optionally
deuterated 4-methyl-butoxy, optionally deuterated hexyl-oxy, optionally deuterated
4-methylpentoxy, -OCF3, -OCF2CF3, -OCHF2, -OCDEF>, -CF3, -CF2CF3, -CHF2, CDF? -
CH,CF3, -CD:CF3, -CHJF, 1,1,2,2-tetrafluorobutyl and 1,1,1,2,2-pentafluorobutyl.

[00177] In some embodiments Ria, Rib, Ric and Riq are independently selected from
the group consisting of hydrogen, deuterium, hydroxyl, halogen, amino, -SO2NHa, -SO2CHj,
-OC(=0)CH3, -NHC(=0)CHj3, methyl, -CD3, methoxy, benzyloxy, dimethylamino, -OCDs3, -
OCF3, -OCHF; and -CF3. In some embodiments Ria, Rib, Ric and Riq are independently
selected from the group consisting of hydrogen, deuterium, hydroxyl, halogen, methyl, —CD;;,
methoxy, -OCD3, OCF; and -CF3. In some embodiments Ria, Riv, Ric and Riq are
independently selected from the group consisting of hydrogen, deuterium, hydroxyl, halogen,
OCF; and -CF;. In some embodiments Ria, Rib, Ric and Ry4 are independently selected from
the group consisting of hydrogen, deuterium and halogen. In some embodiments Ria, Ris,
R and Ryq are independently selected from the group consisting of hydrogen and halogen. In
some embodiments Ria, Rib, and R are hydrogen, and Riqis halogen.

[00178] In some embodiments R is selected from the group consisting of halogen,
hydroxyl, -CD3, -CD2CD3, Ci-6 alkyl, -OCDs, Ci.6 alkoxy, -OCF3, -OCF2CF3, -OCHF>, -
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OCDF,, -CFj3, -CF2CF3, -CHF3, -CDF»2 -CH2CF3, -CD>CF3, and —CH2F. In some
embodiments R is selected from the group consisting of halogen, hydroxyl, -CD3, -CD,CD3,
methyl, ethyl, -OCD3, methoxy, ethoxy, -OCF3, -OCF.CF3, -OCHF2, -OCDF3, -CFs, -
CF,CF3, -CHF3, -CDF> -CH2CFj3, -CD2CF3, and —CH2F. In some embodiments R; is selected
from the group consisting of halogen, hydroxyl, methyl, methoxy, -OCF3, -OCHF>, -CF3, -
CHF: and —CH>F. In some embodiments R is selected from the group consisting of halogen,
-OCFj3, -OCHPF, -CF3, -CHF? and -CH>F. In some embodiments R, is halogen. In some
embodiments R, is F or Cl. In some embodiments R is F.
[00179] In some embodiments Ria, Rib, and Ri¢ are hydrogen, and R4 is deuterium,
halogen, amino, SO;NH>, -SO>CH3, -OC(=0)CH3, methyl, -CD3, methoxy, -OCD3, -OCF3
and -CF3; and R is selected from halogen, methyl, methoxy, -OCF3 and -CF3, such as fluoro,
chloro and -CFs. '
[00180] In some embodiments Ria, Rib, and Ri¢ are hydrogen, and Riq is hydrogen or
fluoro; and R is selected from fluoro, chloro, methyl, methoxy, -OCF3 and -CF3, such as
fluoro, and -CFs.
[00181] In some embodiments Ria, Rib, and Ric are hydrogen, and R4 is fluoro; and R,
is selected from fluoro, chloro, methoxy, and methyl, such as fluoro.
[00182] In some embodiments Ria, Rib, and Ric are hydrogen, R4 is halogen, such as
fluoro, and R is halogen, such as fluoro, e.g. both R and R4 are fluoro.
[00183] In some embodiments two of Ria, Rib, Ric and Riq are independently selected
from the group consisting of fluoro, chloro, methyl, methoxy, -OCF3 and -CF3, the others are
hydrogen; R is selected from the group consisting of fluoro, chloro, methyl, methoxy, -OCF3
and -CF3. In some embodiments R1a and Rip are independently selected from the group
consisting of fluoro, chloro, methyl, methoxy, -OCF3 and -CF3, Ric and Riq are hydrogen; R,
1s selected from the group consisting of fluoro, chloro, methyl, methoxy, -OCF3 and -CF3. In
some embodiments Ria and Ri¢ are independently selected from the group consisting of
fluoro, chloro, methyl, methoxy, -OCF;3 and -CF3, Rip and Ryq are hydrogen; R is selected
from the group consisting of fluoro, chloro, methyl, methoxy, -OCF3 and -CF3. In some
embodiments Ria and R4 are independently selected from the group consisting of fluoro,
chloro, methyl, methoxy, -OCF3 and -CF3, Riy and R are hydrogen; R is selected from the
group consisting of fluoro, chloro, methyl, methoxy, -OCF3 and -CF;.
[00184] In some embodiments Ra, R2a, Rab, Rac and R2g independently are selected from
the group consisting of hydrogen, hydroxyl, halogen, cyano, Ci.s alkyl, Ci.¢ haloalkyl, C)-¢
alkoxy, Ci-¢ haloalkoxy, Cs.4 cycloalkyl, C3.4 cycloalkyl-Ci.3 alkyl and deuterated analogues
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thereof or Raa, Roc and Rog dre hydrogen and R» and Rab, taken together with the phenyl ring
they attach to and the atoms to which they are attached form a bicyclic fused ring system that

has the following formulae:

Riza (v,

[00185] wherein Ri2a, Ri2b, Riz2e, Ri3a, Ri3b, R14a, and Riss independently are absent or
selected from the group consisting of hydrogen, halogen, hydroxyl, cyano, Ci4 alkyl, and Ci4
alkoxy, and wherein Z,, Z, and Z3 independently are selected from the group consisting of C,
N, O and S, e.g. R2a, R2b, Rac and Rag independently are selected from the group consisting of
hydrogen, deuterium, hydroxyl, halogen, methyl, -CD3, methoxy, -OCD3,-OCF; and -CF3; and
R, is selected from halogen, amino, methyl, -CD3, ethyl, -CD2CD3, optionally deuterated n-
propyl, optionally deuterated iso-propyl, optionally deuterated n-butyl, optionally deuterated
iso-butyl, optionally deuterated n-pentyl, optionally deuterated 2-methyl-butyl, optionally
deuterated n-hexyl, optionally deuterated 2-methyl-pentyl, optionally deuterated methoxy,
optionally deuterated ethoxy, optionally deuterated n-propoxy, optionally deuterated
isopropoxy, optionally deuterated allyloxy, optionally deuterated prop-2-yn-1-yloxy,
optionally deuterated n-butoxy, optionally deuterated iso-butoxy, optionally deuterated tert-
butoxy, optionally deuterated pentyl-oxy, optionally deuterated 4-methyl-butoxy, optionally
deuterated hexyl-oxy, optionally deuterated 4-methylpentoxy, optionally deuterated
cyclopropyloxy, optionally deuterated cyclopropylmethoxy, optionally deuterated
cyclopropylethoxy, optionally deuterated cyclobutyloxy, optionally deuterated cyclobutyloxy,
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optionally deuterated cyclobutylmethoxy, optionally deuterated cyclobutylethoxy, optionally
deuterated Ci.¢ haloalkoxy, -OCFj3, -OCF2CF3, -OCHF,, -OCDF, -CF3, -CF2CF3, -CH2F, -
CF,CHj, -CDF> -CH2CF3, -CD2CF3, —=CF2, 1,1,2,2-tetrafluorobutyl and 1,1,1,2,2-
pentafluorobutyl.

[00186] In some embodiments R> is not a nitro group.

[00187] In some embodiments Ra, R2a, Rab, Roc and Rag independently are selected
from the group consisting of hydrogen, hydroxyl, halogen, cyano, Ci.¢ alkyl, Ci.¢ haloalkyl,
Ci-6 alkoxy, Ci.¢ haloalkoxy, Cs4 cycloalkyl, C3.4 cycloalkyl-Ci.3 alkyl and deuterated
analogues thereof or Rza, R2c and Rag are hydrogen and Rz and Ry, taken together with the
atoms to which they are attached form a heteroalicyclic ring system wherein the formed ring

system taken together with the phenyl group to which it is fused has the following general

formulae
Ri3b. R13a _Ri4a
Risp \fj
N\ _R
N 120 Ri2p
R12a O R
O (I10) or 12a (IV), wherein Ri2a, Rizp,

Ri3a, R13b, R14a, and Risp independently are absent or selected from the group consisting of
halogen, hydroxyl, cyano, Ci4 alkyl, and C,4 alkoxy, e.g. R2a, Rap, R2c and Rag independently
are selected from the group consisting of hydrogen, deuterium, hydroxyl, halogen, methyl, -
CD3, methoxy, -OCD3,-OCF3 and -CF3; and R» is selected from halogen, methyl, -CD3, ethyl,
-CD2CD3, optionally deuterated n-propyl, optionally deuterated iso-propyl, optionally
deuterated n-butyl, optionally deuterated iso-butyl, optionally deuterated n-pentyl, optionally
deuterated 2-methyl-butyl, optionally deuterated n-hexyl, optionally deuterated 2-methyl-
pentyl, optionally deuterated methoxy, optionally deuterated ethoxy, optionally deuterated n-
propoxy, optionally deuterated isopropoxy, optionally deuterated allyloxy, optionally
deuterated prop-2-yn-1-yloxy, optionally deuterated n-butoxy, optionally deuterated iso-
butoxy, optionally deuterated tert-butoxy, optionally deuterated pentyl-oxy, optionally
deuterated 4-methyl-butoxy, optionally deuterated hexyl-oxy, optionally deuterated 4-
methylpentoxy, optionally deuterated cyclopropyloxy, optionally deuterated
cyclopropylmethoxy, optionally deuterated cyclopropylethoxy, optionally deuterated
cyclobutyloxy, optionally deuterated cyclobutyloxy, optionally deuterated
cyclobutylmethoxy, optionally deuterated cyclobutylethoxy, optionally deuterated Ci.¢
haloalkoxy, -OCF3, -OCF,CF3, -OCHF3, -OCDF3, -CF3, -CF,CF3, -CHoF, -CH2CF3, -CDF; -

-34-



WO 2019/040107 PCT/US2018/000354

CH:CF;, -CD,CF3, —~CF», 1,1,2,2-tetrafluorobutyl and 1,1,1,2,2-pentafluorobutyl. Rz is not a
nitro group.

[00188] In some embodiments R, and Roy, taken together with the phenyl ring they
attach to and the atoms to which they are attached form a bicyclic fused ring system selected

. from the group consisting of:

\

R1Za R12b
R12a Ri3a
Riap
109 e :
R14b 14a

2a

N\ '\j O  Ry2
o N EI =0 a
S=o N m Riz2p
\
b ' Risa Risa Risp Risa

b

R
12a R12b R13b R13a
Ri4b, R14a

o ¥ N
R12p Ri2p
Rigp 142 O Riza , and O Riza
wherein Ri2a, Ri2b, Ri2c, Ri3a, Ri3b, R14a, and Risp independently are absent or selected from the

group consisting of hydragen, halagen, hydroxyl, cyano, Cy 1 alkyl, and C1+4 alkoxy.

[00189] In some embodiments the ring system formed between Rz and Ray is a ring of
Formula (III), and both R2. and R2p are hydrogen or methyl, and both Ri3a and Ri3p are
hydrogen or methyl.

[00190] In some embodiments R2a, Rab, Rac are hydrogen, Raq is hydrogen, fluoro or
hydroxyl, and R is selected from methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-
butoxy, pentyl-oxy, 4-methyl-butoxy, hexyl-oxy and 4-methylpentoxy.

[00191] In some embodiments R», provided R is not forming a ring system with Ry, is
selected from the group consisting of -OCD3, -OC(CD3)3, methoxy, ethoxy, n-propoxy,
isopropoxy, allyloxy, prop-2-yn-1-yloxy n-butoxy, iso-butoxy, tert-butoxy, pentyl-oxy, 4-
methyl-butoxy, hexyl-oxy, 4-methylpentoxy, cyclopropyloxy, cyclopropylmethoxy,
cyclopropylethoxy, cyclobutyloxy, cyclobutylmethoxy, cyclobutylethoxy, 2-fluoroethoxy, 3-
fluoropropoxy, 4-fluorobutoxy, 2-fluoroethoxy, 3-fluoropropoxy, 2,2-difluoroethoxy,
4-methoxybutoxy, 2-hydroxylethoxy, 1,2-dihydroxyethyl, 2-hydroxy-2,3-dimethylbutoxy,
phenoxy, -OCF; and (1,3-difluoropropan-2-yl)oxy.

[00192] In some embodiments R, provided Rz is not forming a ring system with Rap, is

selected from the group consisting of methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy,
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prop-2-yn-1-yloxy n-butoxy, iso-butoxy, tert-butoxy, pentyl-oxy, 4-methyl-butoxy, hexyl-
oxy, 4-methylpentoxy, cyclopropyloxy, cyclopropylmethoxy, cyclopropylethoxy,
cyclobutyloxy, cyclobutylmethoxy, cyclobutylethoxy, 2-fluoroethoxy, 3-fluoropropoxy,
4-fluorobutoxy, -OCF3 and (1,3-difluoropropan-2-yl)oxy.

[00193] R2 is selected from the group consisting of ethoxy, n-propoxy, isopropoxy,
allyloxy, iso-butoxy, tert-butoxy, cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy,
3-fluoropropoxy, 2,2-diﬂuoroetﬁoxy; or R, and Roy, taken together with the phenyl ring they
attach to and the atoms to which they are attached form unsubstituted 2,3-dihydrobenzofuran-
5-yl, unsubstituted benzofuran-5-yl, and unsubstituted 2,2-dimethyl-2,3-dihydrobenzofuran-
5-yl. |
[00194] In some embodiments R and R4 independently are selected from the group
consisting of deuterium, halogen, methyl, -CD3, methoxy, -OCD3, -OCF3 and -CF3; or Rz and
R24 independently are selected from the group consisting of deuterium, halogen, methyl, -
CDs3, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, pentyl-oxy, 4-methyl-
butoxy, hexyl-oxy, 4-methylpentoxy, -OCD3, -OCFj3, cyclopropyloxy, 2-fluoroethoxy,
3-fluoropropoxy, 2,2-difluoroethoxy, and -CF3,

[00195] In some embodiments R and R4 are fluoro, and R is Ci.¢ alkoxy, such as
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, pentyl-oxy, 4-methyl-butoxy,
hexyl-oxy and 4-methylpentoxy. In some embodiments R and Riq are fluoro, and R> is ﬁ-
propoxy, isopropoxy, n-butoxy, iso-butoxy, tert-butoxy, cyclopropylmethoxy, or
cyclopropyloxy.

[00196] In some embodiments R and R4 are fluoro, and Ria, Rip and Ryc are
hydrogen; Rz, provided R; is not forming a ring system with Ros, is selected from the group
consisting of methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy, prop-2-yn-1-yloxy, n-
butoxy, iso-butoxy, tert-butoxy, pentyl-oxy, 4-methyl-butoxy, hexyl-oxy, 4-methylpentoxy,
cyclopropyloxy, cyclopropylmethoxy, cyclopropylethoxy, cyclobutyloxy, |
cyclobutylmethoxy, cyclobutylethoxy, 2-fluoroethoxy, 3-fluoropropoxy, 4-fluorobutoxy,
2-fluoroethoxy, 3-fluoropropoxy, 2,2-difluoroethoxy, 4-methoxybutoxy, 2-hydroxyethoxy,
1,2-dihydroxyethyl, -OCF; and (1,3-difluoropropan-2-yl)oxy; and R2a, Rav, R2c and Rag are
hydrogen; or R> and Rap, taken together with the phenyl ring they attach to and the atoms to
which they are attached form a bicyclic fused ring system, that has the following general

formula:
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R13p Ryag

o Riza (D,

wherein Ri2. and Ri2b are hydrogen or methyl, and both Ri3. and Ri3p are hydrogen or methyl,
and R2a, Roc and Ragq are hydrogen.

[00197] In some embodiments R and Rigq are fluoro, and Rja, Rip and Rjc are
hydrogen; and R is selected from the group consisting of ethoxy, n-propoxy, isopropoxy,
allyloxy, tert-butoxy, n-butoxy, iso-butoxy, cyclopropyloxy, cyclopropylmethoxy,
2-fluoroethoxy, 3-fluoropropoxy and 2,2-difluoroethoxy, and R2a, R2b, Ra2c and Raq are
hydrogen; or Rz and Roy, taken together with the atoms to which they are attached form a

heteroalicyclic ring system wherein the formed ring system, taken together with the phenyl
group to which it is fused, has the following formulae O (IlTa),

¥ o \

O (), and O (Ilc), and Raa, Racand Rag are
hydrogen.
[00198] In some embodiments R and R4 are fluoro, and Ria, Rip and Rjc are
hydrogen; and Rz is selected from the group consisting of n-propoxy, isopropoxy, iso-butoxy,
and cyclopropyloxy.
[00199] In some embodiments R3 is selected from hydrogen, deuterium, hydroxyl, -
OD, substituted or unsubstituted Ci alkyl, substituted or unsubstituted Ci.¢ alkoxy,
substituted or unsubstituted -(CH2)s-C3.6 cycloalkyl, substituted or unsubstituted -(CH2)s-Ca-5
heteroalicyclyl, substituted or unsubstituted -(CH2)s-Cz-s heteroaryl, and substituted or
unsubstituted -(CH2)s-Cs.¢ aryl, wherein each s is selected from 0, 1, 2 and 3. R3 could for
example be hydrogen, methyl, -CDs3, ethyl, -CD2CD3, n-propyl, -CD2CD2CD3, iso-propyl, -
CDCDsCD3, and <(CR9aRop){C(=0)ORs. and -(CH2):C(=O)NRgaRob, wherein Roa ,Rop, and
Roc independently are selected from hydrogen and Ci4-alkyl, wherein each t is selected from
the group consisting of 0, 1, 2, and 3.
[00200] In some embodiments R3 is hydrogen or methyl.
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[00201] In some embodiments R; and R4 are fluoro, and Ria, Rip and Ry are
hydrogen; and R is selected from the group consisting of ethoxy, n-propoxy, isopropoxy,
allyloxy, iso-butoxy, tert-butoxy, cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy, 3-
fluoropropoxy, 2,2-difluoroethoxy; or Rz and Rap, taken together with the phenyl ring they
attach to and the atoms to which they are attached form unsubstituted 2,3-dihydrobenzofuran-
5-yl, unsubstituted benzofuran-5-yl, and unsubstituted 2,2-dimethyl-2,3-dihydrobenzofuran-
5-yl, and R3 is hydrogen or methyl.

[00202] In some embodiments Rj is taken together with one R¢ or R7, which is
attached to a carbon atom adjacent the nitrogen atom, to form a heteroalicyclic ring system

according to the following formulas:

) e

N N

[00203] Optionally the formed hetefoalicyclic ring systems may comprise additional
Re and/or R7 substituents, as shown above.

[00204] In some embodiments Raa, Rab, Rsa and Rsp are independently selected from
the group consisting of hydrogen, methyl and —CF3, for example Ra4a, R4p and Rs, are
hydrogen and Rsp is methyl or hydrogen; or R4a, Rsa and Rsp are hydrogen and Rap is methyl
or hydrogen.

[00205] In some embodiments R4a, Rab, Rsa and Rsp are independently selected from the
group consisting of hydrogen, methyl and —CF3, for example Raa, R4y and Rsa are hydrogen
and Rsp is methyl, -CF3 or hydrogen; or Raa, Rsa and Rsp, are hydrogen and Rap is methyl, -CF3

or hydrogen.
[00206] In some embodiments Raa, R4b, Rsa and Rsp are hydrogen.
[00207] In some embodiments Rg is absent (e.g. when an unsaturation if present or

when q is 0) or selected from the group consisting of hydrogen, deuterium, halogen,
hydroxyl, -OD, substituted or unsubstituted Ci4 alkyl, and substituted or unsubstituted C;4

alkoxy, for example deuterium, halogen, methyl and methoxy.
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[00208] In some embodiments Reis selected from the group consisting of hydrogen,
deuterium, halogen, hydroxyl, -OD, substituted or unsubstituted Ci4 alkyl, and substituted or
unsubstituted C;.4 alkoxy, for example deuterium, halogen, methyl and methoxy.

[00209] In some embodiments Reis fluoro and q is 1.

[00210] In some erhbodiments R7is absent (e.g. when p is 0, or when an unsaturation
is present) or selected from hydrogen, deuterium, halogen, and substituted or unsubstituted
C1.4 alkyl, for example hydrogen, fluoro and methyl. Hence in some embodiments p is 0.
[00211] In some embodiments Rg is selected frém the group consisting of hydrogen,
halogen, methyl, ethyl, propyl, methoxy, ethoxy, Ci-- haloalkyl, and C1-;o_. haloalkoxy, e.g.
hydrogen, -CF3, -CHF, -CF2CF3, -OCF3, -OCF2CF3; and ~-OCHF>.

[00212] In some embodiments X is O.

[00213] In some embodiments m, and n independently are selected from the group

consisting of 0 and 1, for example mis 1 and nis O or 1.

[00214] Some embodiments relate to compounds according to Formula (IIa or IIb)
Rs
|
)
-
(Rea)t
H
R (CHz)m—‘N\[(N_(CHz)n R2
Rig O Rad (Ila),
Rs
N
F Q Ra
jSS S
F © (IIb),
[00215]) or a pharmaceutically acceptable salt, hydrate, solvate, polymorph, prodrug,
stereoisomer, and deuterated analogue thereof, wherein
[00216] mis 1;
[00217] nisQor 1;
[00218] R and R4 are both halogen, such as fluoro;
[00219] R» is unsubstituted or substituted Ci.¢ alkoxy, such as methoxy, ethoxy, n-

propoxy, isopropoxy, allyloxy, prop-2-yn-1-yloxy n-butoxy, iso-butoxy, tert-butoxy, pentyl-
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oxy, 4-methyl-butoxy, hexyl-oxy, 4-methylpentoxy, cyclopropyloxy, cyclopropylmethoxy,
cyclopropylethoxy, cyclobutyloxy, cyclobutylmethoxy, cyclobutylethoxy, 2-fluoroethoxy, 3-
fluoropropoxy, 4-fluorobutoxy, -OCF3 and (1,3-difluoropropan-2-yl)oxy;

[00220] Raqis hydrogen;

[00221] R3 1s hydrogen, methyl or ethyl;
[00222] tis O or 1; and when t is 1 then Reais halogen such as fluoro.
[00223] Some embodiments relate to compounds according to Formula (IIa) or (IIb),or

a pharmaceutically acceptable salt, hydrate, solvate, polymorph, prodrug and stereoisomer

thereof, wherein

[00224] mis 1;

[00225] nis Oor 1;

[00226] R and Riq are both halogen, such as fluoro, or R; 1s fluoro and Ryq is
hydrogen or hydroxyl;

[00227] R» is unsubstituted or substituted Ci.¢ alkoxy, such as methoxy, ethoxy, n-

propoxy, isopropoxy, allyloxy, prop-2-yn-1-yloxy n-butoxy, iso-butoxy, tert-butoxy, pentyl-
oxy, 4-methyl-butoxy, hexyl-oxy, 4-methylpentoxy, cyclopropyloxy, cyclopropylmethoxy,
cyclopropylethoxy, cyclobutyloxy, cyclobutylmethoxy, cyclobutylethoxy, 2-fluoroethoxy, 3-
fluoropropoxy, 4-fluorobutoxy, -OCF3 and (1,3-difluoropropan-2-yl)oxy; Raqis hydrogen,
fluoro or hydroxyl; wherein at least one of Ri4 and Rzq is not hydrogen, for example Raqis

hydrogen and R4 is halogen;

[00228] R3 is hydrogen, methyl or ethyi;

[00229] tis 0 or 1; and when t is 1 then Reais halogen such as fluoro; and

[00230] In some embodiments of Formulae (IIa) or (IIb), R3 is methyl.

[00231] In some embodiments of Formulae (IIa) or (IIb), Rz is ethoxy, n-propoxy,

isopropoxy, allyloxy, tert-butoxy, cyclopropyloxy, cyclopropylmethoxy, isobutoxy and 2-
fluoroethoxy, or Rz is comprised in a ring taken together with the phenyl ring it attach to and

the atoms to which it is attached form a bicyclic fused ring system, that, has the following

formulae:
D, T<,.

O (), O (1Ib), and O ().
[00232]- In some embodiments the compound is 1-[(2,4-difluorophenyl)methyl]-1-(1-

methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenylJmethyl}urea; 1-[(2,4-
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difluorophenyl)methyl]-3- {[4-(2-methylpropoxy)phenyljmethyl}-1-(piperidin-4-yl)urea; 1-
[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyllmethyl}urea; 1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro-1-
benzofuran-5-yl)methyl]-1-(1-methylpiperidin-4-yl)urea; 1-[(2,4-difluorophenyl)methyl]-3-
[(2,3-dihydro-1-benzofuran-5-yl)methyl]-1-(1-methylpiperidin-4-yl)urea; 3-(4-(tert-
butoxy)benzyl)-1-(2,4-difluorobenzyl)-1-(1-methylpiperidin-4-yl)urea; 1-(2,4-
difluorobenzyl)-3-(4-ethoxybenzyl)-1-(1-methylpiperidin-4-yl)urea; 3-(4-
cyclopropoxybenzyl)-1-(2,4-difluorobenzyl)-1-(1-methylpiperidin-4-yl)urea; 1-(2,4-
difluorobenzyl)-3-(4-(2-fluoroethoxy)benzyl)-1-(1-methylpiperidin-4-yljurea; 3-(4-
(allyloxy)benzyl)-1-(2,4-difluorobenzyl)-1-(1-methylpiperidin-4-yl)urea; or 3-(benzofuran-5-
ylmethyl)-1-(2,4-difluorobenzyl)-1-(1-methylpiperidin-4-yl)urea.

[00233] In some embodiments the compound is 1-[(2,4-difluorophenyl)methyl]-1-
(piperidin-4-yl)-3-[(4-propoxyphenyl)methyljurea; 1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl1)-3-[(4-propoxyphenyl)methyl]urea; 3-{[4-
(cyclopropylmethoxy)phenylJmethyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-
4-yl)urea; 1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-(piperidin-4-
yl)urea; 3-{[4-(2,2-difluoroethoxy)phenyllmethyl} -1-[(2,4-difluorophcnyl)methyl]-1-(1-
methylpiperidin-4-yl)urea; 3-{[4-(tert-butoxy)phenylJmethyl}-1-[(2,4-
difluorophenyl)methyl]-1-(piperidin-4-yl)urea; 3-(4-(allyloxy)benzyl)-1-(2,4-difluorobenzyl)-
1-(1 -methylpiperidin—4-yl)urea;l 3 -[(4-cyclopropoxyphenyl)fnethyl] -1-[(2,4-
difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea; 1-[(2,4-difluorophenyl)methyl]-3-
{[4-(2-fluoroethoxy)phenyllmethyl}-1-(1-methylpiperidin-4-yl)urea,
3-[(1-benzofuran-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-
yl)urea; 1-[(2,4-difluorophenyl)methyl]-3-[(2,3-dihydro-1 -benzofuran-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea; 3-[(2,4-difluorophenyl)methyl]}-1-{[4-(3-
fluoropropoxy)phenylJmethyl}-3-(1-methylpiperidin-4-yl)urea; 3-{[4-(tert-
butoxy)phenylJmethyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea; 1-
[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea; 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-y1)-3-{[4-(propan-
2-yloxy)phenyl]methyl }urea; 1-[(2,4-difluorophenyl)methyl]-3-[(4-ethoxyphenyl)methyl]-1-
(1-methylpiperidin-4-yl)urea; 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-
{[4-(propan-2-yloxy)phenyl]methyl}urea; and 1-[(2,4-difluorophenyl)methyl]-1-(1- |
methylpiperidin-4-yl)-3- {{4-(2-methylpropoxy)phenyl]methyl }urea.
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[00234] In some embodiments Riq is F, and R is methyl, Cl, or F; Ria, Rip and Ryc are
each hydrogen; Ra4a, Rav, Rsa, Rsb, Re, R7, Rg are each hydrogen; m and n are each 1, and p
and q are each 0 or 1; X is O; and R3 is selected from the group consisting of hydrogen,
methyl, -CDs. ethyl, -CD2CDj3, n-propyl, -CD2CD2CDs3, iso-propyl, cyclopropyl, -
CDCD:CD3, {(CR9aRop)(C(=0)ORy. and —(CH2)iC(=0O)NRoaRop, wherein Roa ,Rop, and Roc
independently are hydrogen or C,4-alkyl, wherein each t is selected from the group
consisting of 0, 1, 2 and 3.

[00235] In some embodiments Riq is F, and R is methyl, Cl, or F; Ria, Riy and R are
each hydrogen; Raa, Rab, Rsa, Rsb, R, R7, Rg are each hydrogen; m and n are each 1, and p
and q are each 0; X is O; and R3 is hydrogen or methyl.

[00236] In some embodiments Riq and R are each F; R1a, Rip and Rc are each
hydrogen; Raa, Rab, Rsa, Rsp, Re, R7, Rg, when present, are each hydrogen; m and n are each
1, and p and q are each 0; X is O; and R3 is selected from the group consisting of hydrogen,
methyl, -CDs. ethyl, -CD2CD3, n-propyl, -CD2CD>CD3, iso-propyl, cyclopropyl, -
CDCD3CD3, {(CR9aR9piC(=0)ORg. and —(CH2)iC(=O)NRgaRop, wherein Roa ,Rop, and Ry
independently are hydrogen or C,.s-alkyl, wherein each t is selected from the group
consisting of 0, 1, 2 and 3.

[00237] In some embodiments R4 and R are each F; Ria, Ry and R are each
hydrogen; Raa, Rab, Rsa, Rsb, Re, R7, Rg, when present, are each hydrogen; m and n are each
1, and p and q are each 0; X is O; and R3 is hydrogen or methyl.

[00238] In some embodiments Riq and R, are each F; Ri,, Rip and Rj¢ are each
hydrogen; Raa, Rab, Rsa, ‘RSb, Rs, R7, Rs, when present, are each hydrogen; m and n are each
1, and p and q are each 0; X is O; R3 is hydrogen or methyl; and R; is selected from the group
consisting of ethoxy, n-propoxy, isopropoxy, allyloxy, iso-butoxy, tert-butoxy,
cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy, 3-fluoropropoxy and 2,2-
difluoroethoxy; or Rz and Rap, taken together with the phenyl ring they attach to and the
atoms to which they are attached form unsubstituted 2,3-dihydrobenzofuran-5-yl,
unsubstituted benzofuran-5-yl, and unsubstituted 2,2-dimethyl-2,3-dihydrobenzofuran-5-yl.
[00239] In some embodiments R4 and R; are each F; Ria, R1p and R are each
hydrogen; Raa, Rab, Rsa, Rsp, Re, R7, Rs, when present, are each hydrogen; m and n are each 1,
and p and q are each 0; X is O; R3 is hydrogen or methyl; and R» is selected from the group
consisting of ethoxy, n-propoxy, isopropoxy, allyloxy, iso-butoxy, tert-butoxy,
cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy, 3-fluoropropoxy and
2,2-difluoroethoxy; or Rz and Ras, taken together with the phenyl ring they attach to and the
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atoms to which they are attached form unsubstituted 2,3-dihydrobenzofuran-5-yl,
unsubstituted benzofuran-5-yl, and unsubstituted 2,2-dimethyl-2,3-dihydrobenzofuran-5-yl.

[00240] Some embodiments relate to compounds according to Formulae (Va) or (Vb),

Rs

S50 o

(Va) or g (Vb)
[00241] or a pharmaceutically acceptable salt, hydrate, solvate, polymorph, prodrug
and stereoisomer thereof, wherein R; is selected from the group consisting of substituted or
unsubstituted Ci6 alkoxy; Rsis hydrogen or methyl, and Ri2.and Riab are the same and
selected from hydrogen or methyl.
[00242] In some embodiments of Formula (Va) R is ethoxy, n-propoxy, isopropoxy,
allyloxy, iso-butoxy, tert-butoxy, cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy,
3-fluoropropoxy, and 2,2-difluoroethoxy.
[00243] In some embodiments of Formula (Va) Rz is n-propoxy, isopropoxy, iso-
butoxy, and cyclopropyloxy.
[00244] In some embodiments of Formula (Vb) the bicyclic ring system is selected

j@@ ;m
from the following formulae: (ITa), (IIb), and
~

>

[00245] In certain embodiments a compound provided herein has hERG % inhibition
of less than 65 %. In some embodiments the hERG % inhibition is less than 50 %. %. In

(Ilc).

certain embodiments a compound provided herein has hERG % inhibition of less than 40 %,
such as less than 30%.

[00246] In certain embodiments a compound provided herein has hERG % inhibition
of less than 65 % and a 5-HT2A pKi of 8.4 or greater. In some embodiments the hERG %
inhibition is less than 50 %. In certain embodiments a compound provided herein has hERG

% inhibition of less than 40 %, such as less than 30%, and a 5-HT2A pKi of 8.4 or greater.
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[00247] Some embodiments disclosed herein relate to a method for treating a disease
in a patient comprising administering to the patient an effective amount of a compound,
pharmaceutically acceptable salt, polymorph or stereoisomer of a compound according to
Formulas (I) and (II), wherein the disease is selected from the group consisting of Abnormal
hormonal activity, Alzheimer's disease, Alzheimer’s disease dementia, Alzheimer’s disease
psychosis, Addiction (alcohol, cocaine, methamphetamine, nicotine and opioid), Addison’s
disease, ADHD, Alzheimer's disease psychosis, Affective disorders, Aggressiveness,
Agitation, Akathisia, Alcohol addiction, Alcohol withdrawal, Amenorrhea, Amyotrophic
lateral sclerosis, Anhedonia, Anorexia, Anti-NMDAR encephalitis, Anxiety, Appetite
disorders, Asthma, Autism, Behavioral disorders, Behavioral disturbances associated with
dementia, Binge eating disorder associated with impulse control disorder (ICD), Bipolar
disorder, Blindness, Borderline disorder, Borderline personality disorder, Bradykinesia,
Bulimia, Buying associated with ICD, Cardiac arrhythmia, Cerebral vascular accidents,
Charles Bonnet disease, Chemotherapy-induced emesis, Childhood autism, Chronic pain,
Chronic insomnia, cocaine addiction, Cognitive disorders, craniofacial pain,
temporomandibular joint (TMJ) / temporomandibular disorder (TMD), Cushing’s disease,
Delusion, Dementia, Dementia with Lewy Body or Lewy Body dementia, dementia and
psychosis associated with Creutzfeld-Jakob disease (CJD), Gerstmann-Strausser-Schenker
disease (GSSD) and fatal familiar insomnia (FFI), Depression, Diabetes mellitus (non-insulin
dependent), Diabetic peripheral neuropathy, Drug addiction, Double vision, Down's
syndrome, Dyskinesia, Dysthymia, Dystonia, Ejaculatory problem, Emphysema, Epilepsy,
Extrapyramidal disorder, Fibromyalgia, Frailty, Friedrich’s Ataxia, Frontotemperal
Dementia, Gambling associated with ICD, Galactorrhea, General anxiety disorder,
Glaucoma, Hair loss or thinning, Hallucination, Headache, Hemorrhoids, Huntington’s
disease, Hyperprolactinemia, Hypertension, Hypersexuality associated with ICD,
Hypotension, Hypoglutamateriga disorders, Impulse control disorder, Idiopathic
thrombocytopenic purpura, Impotence, Incontinence, Increased intraocular pressure,
Infertility, Inflammatory pain, Insomnia, Ischemia, Ischemic stroke, Léwy body disease
(LBD), Learning disorders, Libido (decreased), Loss of libido, Low male fertility, Low sperm
mobility, Lupus, Machado-Joseph disease, Major depression, Mania, Menopausal symptoms,
Metabolic syndrome, methamphetamine addiction, Migraine, mild cognitive impairment
(MCI), Motor tics, Multi-infarct dementia, Multiple sclerosis, Multiplex development
disorder, Myocardial infarction, Myoclonus, Neuropathic pain, Neurodegenerative disorder,

Neuropsychiatric disease, Nicotine addiction, Non motor symptoms of Parkinson’s disease
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selected from dementia, depression, apathy, hallucinations, dribbling saliva (sialorrhea),
constipation, pain, genitourinary problems and sleep disorders, Obsessive compulsive
disorder, On/off phenomena, Opioid addiction, Osteoporosis, Pancreatis, Panic attacks,
Parkinson’s disease, Parkinson’s disease dementia, Parkinson’s disease psychosis, Periodic
limb movement during sleep (PLMS), Peripheral vascular disease, Pituitary tumor,
Postherpetic neuralgia, Progressive Supranucelar Palsy, Prion disease including Creutzfeld-
Jakob disease (CJD), Gerstmann-Strausser-Schenker disease (GSSD) and fatal familiar
insomnia (FFI), Prolactinoma, Pseudobulbar affect (PBA), Psychomotor slowing, Psychosis,
Psychoses secondary to neurodegenerative disorders, Psychosomatic disorders, Psychotic
depression, post-traumatic stress disorder (PTSD), Raynaud’s disease, Reflex sympathetic
dystrophy, Restless legs syndrome, Retinal disease, Schizoaffective disorders, Schizophrenia,
negative symptoms of schizophrenia, cognitive impairment associated with schizophrenia,
Sepsis, Serotonin syndrome, Sexual dysfunction, Sexual dysfunction associated with
antidepressant use, Sleep apnea, Sleep disorders, Sleep maintenance insomnia, social anxiety
disorder, Spinal injury, Spinocerebellar Atrophy, Suicidal tendency, Thrombosis, Thrombotic
stroke, Thrombotic thrombocytopenic purpura, Tinnitus, Tiredness, Tourette’s syndrome,
Transicnt insomnia, Traumatic brain injuy, Trealwent-resistant depression, Treatment-
resistant schizophrenia, Tremor, Vaginal dryness, Vasospasm Wakefulness, vascular
dementia, Hallucinations associated with Parkinson’s disease, Delusions associated with
Parkinson’s disease; cancer, brain cancer, glioma, Pancreatic cancer, Hypoactive sexual
desire disorder, adult type 2 diabetes mellitus with Parkinson’s disease or dementia and Liver
fibrosis.

[00l248] ' Suitable routes of administration of compounds of Formula (I) may, for
example, include oral, rectal, transmucosal, topical, or intestinal administration; parenteral
delivery, including intramuscular, subcutaneous, intravenous, intramedullary injections, as
well as intrathecal, direct intraventricular, intraperitoneal, intranasal, or intraocular injections.
The compounds can also be administered in sustained or controlled release dosage forms,
including depot injections, osmotic pumps, pills, transdermal (including electrotransport)
patches, and the like, for prolonged and/or timed, pulsed administration at a predetermined
rate.

[00249] The pharmaceutical compositions of the present invention may be
manufactured in a manner that is itself known, e.g., by means of conventional mixing,
dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or

tableting processes.
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[00250] Pharmaceutical compositions for use as described herein thus may be
formulated in conventional manner using one or more physiologically acceptable carriers
comprising excipients and auxiliaries which facilitate processing of the active compounds into
preparations which can be used pharmaceutically. Proper formulation is dependent upon the
route of administration chosen. Any of the well-known techniques, carriers, and excipients
may be used as suitable and as understood in the art; e.g., in Remington’s Pharmaceutical
Sciences, above.

[00251] For oral administration, the compounds can be formulated readily by
combining the active compounds with pharmaceutically acceptable carriers well known in the
art. Such carriers enable the compounds of the invention to be formulated as tablets, pills,
dragees, capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion

by a patient to be treated.

EXAMPLES

[00252] Unless otherwise stated, starting materials were obtained from commercial
suppliers, such as (but not limited to); Chemtronica, Merck (Sigma-Aldrich), Fluorochem,
Fisher, Bepharm, Broadpharm, Larodan, Activate Scientific, and Enamine.

[00253] Nuclear Magnetic Resonance (NMR) spectra were recorded on Varian
instrument at 400 MHz, at 25 °C. Chemical shifts are reported in ppm () using the residual
solvent as internal standard. Peak multiplicities are expressed as follow: s, singlet; d, doublet;
t, triplet; q, quartet; p, pentet; h, heptet; m, multiplet; b s, broad singlet or combinations'
thereof, including but not limited to dd, doublet of doublets and dt, doublet of triplet.
[00254] LC-MS were acquired on an Agilent 1100 HPLC coupled with an Agilent
MSD mass spectrometer operating in ES (+) 1onization mode. Column: Waters symmetry 2.1
X 30 mm C18 or Chromolith RP-18 2 x 50 mm. Solvent A water + 0.1% TFA and solvent B
Acetonitrile + 0.1% TFA. Wavelength: 254 nM

[00255] Preparative HPLC were acquired on a Gilson system. Flow: 10 ml/min
Column: kromasil 100-5-C18 column. Wavelength: 220 nM. Solvent A water + 0.1% TFA
and solvent B Acetonitrile + 0.1% TFA. Gradient: 40 % to 95% B in 15 min

[00256] The following are examples of abbreviations used
EtOAc Ethylacetate

DIEA N,N-Diisopropylethylamine

HCI Hydrochloric acid

DMF N,N-dimethylformamide
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THF
CDCl;
DMSO-D6
MgSOq4
POCl;
KOH
NaOH
NaxSOq4
K2COs
NaxCOs3
TFA

" Boc
FMOC
FMOC-CI
TEOC
equiv.
min

cat
HCI

HPLC
[00257]
[00258]

PCT/US2018/000354

Tetrahydrofuran
Chloroform-d
Dimethylsulfoxide-d6

' Magnesium Sulfate

Phosphorus(V) oxychloride
Potassium hydroxide

Sodium hydroxide

Sodium Sulfate

Potassium carbonate

Sodium carbonate
Trifluoroacetic acid
t-butoxycarbonyl
Fluorenylmethyloxycarbonyl
9-Fluorenylmethoxycarbonyl chloride
2-(trimetylsilyl)ethoxycarbonyl
equivalents

minutes

catalytical

hydrochloric acid

high performance liquid chromatography
Preparation of starting materials and intermediate compounds

Intermediate 1: 2-[4-(2-methylpropoxy)phenyljacetyl chloride

y OJ\
J LT

[00259] .

Thionyl chloride (21.6 ml, 298 mmol) was added to 2-[4-(2-

methylpropoxy)phenyl]acetic acid (6.21 g, 29.8 mmol) in dichloromethane (29.8 ml). The

mixture was stirred at ambient temperature for 18 hours before it was concentrated to afford

the title compound (6.77 g, 100 %).

[00260]

Intermediate 2: 2-[4-(propan-2-yloxy)phenyl]acetyl chloride

S Y

[00261]

The compound was prepared in analogy with 2-[4-(2-

methylpropoxy)phenyl]acetyl chloride, using 2-[4-(propan-2-yloxy)phenyl]acetic acid.
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[00262] Intermediate 3: 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene
O\/]\
OCN \/©/
[00263] 2-[4-(2-methylpropoxy)phenyl]acetyl chloride (6.12 g, 27 mmol) was

dissolved in acetone (8 ml) and the resulting solution was added over 10 minutes to sodium
azide (2.46 g, 37.8 mmol) in water (8 ml). After stirring for additionally 1 hour the mixture
was diluted with water and extracted with toluene (3 x 25 ml). The organic phase was dried
using sodium sulfate and filtered. The filtrate was gently concentrated to about 25 ml. The
mixture was stirred at 65 °C for 20 minutes before it was concentrated to afford the title

compound (5.41 g, 98 %).

[00264] Intermediate 4: 1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene
0] \‘/
OCNVQ
[00265] The compound was prepared in analogy with 1-(isocyanatomethyl)-4-(2-
methylpropoxy)benzene, using 2-[4-(propan-2-yloxy)phenyl]acetyl chloride.
[00266] Intermediate 5: N-[(4-fluorophenyl)methyl]-1-methylpiperidin-4-amine
NH
F
N
[00267] 4-fluorobenzylamine (80.8 mmol, 10.4 g) was dissolved in ethanol (80 ml) and

N-methyl-4-piperidone (80.8 mmol, 9.43 g) was added. Sodium triacetoxyborohydride (161.6
mmol, 35.4 g) was added in portions and the mixture was stirred at room temperature for 4
hours. Sodium hydroxide (aqueous, SM) was added until pH> 13 and the resulting mixture
was stirred for 1 hour and then partitioned between diethyl ether and water. The organic

phase was collected and the aqueous phase was extracted once again with diethyl ether. The
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combined organic phases were dried and evaporated to give the desired intermediate as a

yellow oil (17.48 g, 97 %).

[00268] Intermediate 6: N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine
F
NH
F
N
[00269] 2 4-difluorobenzylamine (4.0 g, 27.1 mmol) was dissolved in ethanol (30 ml)

and N-methyl-4-piperidone (3.16 g, 27.1 mmol) was added followed by sodium
triacetoxyborohydride (54.2 mmol, 11.85 g). The mixture was stirred at room temperature for
2 hours, then partitioned between diethyl ether and 2 M sodium hydroxide (100 ml). The
organic phase was collected and extracted with 2M hydrochloric acid (50 ml), then the acidic
aqueous phase was made basic with 5 M sodium hydroxide (30 ml) and extracted with
diethyl ether. The orgarﬁc extract was dried and evaporated to give the title compound as a
yellow oil (5.96 g, 91 % yield).

[00270] Intermediate 7: (3S,4R)-3-Fluoro-N-[(4-fluorophenyl)methyl]-1-
methylpiperidin-4-amine and (3R,4S)-3-Fluoro-N-[(4-fluorophenyl)methyl]-1-

methylpiperidin-4-amine

NH NH
F A WF
F F O.‘\
' N N
| I
Boc Boc
[00271] Sodium triacetoxyborohydride (100 mmol, 21.2 g) was added to a solution of

tert-butyl 3-fluoro-4-oxopiperidine-1-carboxylate (10.86 g, S0 mmol) and 4-
fluorobenzylamine (6.286 ml, 55 mmol) in ethanol (100 ml). After 4 hours of stirring at

ambient temperature saturated sodium bicarbonate (100 ml) was added. The mixture was

-49-



14 Sep 2021

2018321546

extracted with dichloromethane (3 x 100 ml), dried using a phase separator and concentrated.
The crude material was purified by column chromatography using silicon dioxide gel, eluting
with 25-100% ethyl acetate in petroleum ether to afford the title compounds as a 1:1 mixture

of enantiomers (8.90 g, 55%).

[00272] (3S,4R)-3-Fluoro-N-[(4-fluorophenyl ymethyl]-1-methylpiperidin-4-amine and
(3R,4S)-3-Fluoro-N-[(4-fluorophenyl)methyl]-1-methylpiperidin-4-amine

/@/\NH /@/\NH
F F
N N
|
CH,

I
CHj3

Trifluoroacetic acid (5 ml) was added to a 1:1 mixture of tert-butyl (3S,4R)-3-fluoro-4-{[(4-
fluorophenyl)methyl]amino } piperidine-1-carboxylate and tert-butyl (3R,4S)-3-fluoro-4-{[(4-
fluorophenyl)methyl]amino} piperidine-1-carboxylate (1.73 g, 5.31 mmol) in
dichloromethane (15 ml). After 50 minutes the mixture was concentrated and redissolved in
ethanol (53 ml). Formaldehyde (37% aqueous, 198 pl, 2.66 mmol) and sodium
triacetoxyborohydride (1.13 g, 5.31 mmol) were added. After 30 minutes of stirring at
ambient temperature additional formaldehyde (37% aqueous, 99 pl, 1.33 mmol) and sodium
triacetoxyborohydride (565 mg, 2.66 mmol) were added. After additionally 45 minutes of
stirring the mixture was concentrated. Sodium bicarbonate (saturated, 100 ml) was added and
the resulting mixture was extracted with dichloromethane (3 x 100 ml). The organic phase
was dried using a phase separator and concentrated. The crude material was purified by
column chromatography using silicon dioxide gel, eluting with 5-15% methanol in
dichloromethane to afford the title compounds as a 1:1 mixture of enantiomers (545 mg,
43%).

[00273] Intermediate 8: tert-butyl (3R,4R)-3-fluoro-4-{[(4-
fluorophenyl)methyl]amino} piperidine-1-carboxylate and tert-butyl (3S,4S)-3-fluoro-4-{[(4-
fluorophenyl)methyl]amino } piperidine-1-carboxylate
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NH NH
\\F E F
F | F lfj/
N N
I |
Boc Boc
[00274] To a mixture of (4-fluorophenyl)methanamine (1.07 mL, 9.44 mmol) and tert-

butyl 3-fluoro-4-oxopiperidine-1-carboxylate (1.87 g, 8.58 mmol) in dichloromethane (35 ml)
sodium triacetoxyborohydride (2.73 g, 12.9 mmol) was added in portions over 20 minutes
and stirring was continued for 1 hour at room temperature. The reaction was diluted with
sodium hydrogen carbonate (saturated, aqueous, 100 ml) and extracted with dichloromethane
(3 x 50 ml). The organic phase was dried (phase-separator) and concentrated. The crude (3 g)
was purified by column chromatography using silicon dioxide gel, eluting with 30% ethyl
acetate in petroleum ether to afford (2.2 g, 78%) of tert-butyl (3S,4R)-3-fluoro-4-{[(4-
fluorophenyl)methyl]amino} piperidine-1-carboxylate and tert-butyl (3R,4S)-3-fluoro-4- {[(4-
fluorophenyl)methyl]amino} piperidine-1-carboxylate as the racemic mixture and (0.25g, 9%)
of tert-butyl (3R,4R)-3-fluoro-4- {[(4-fluorophenyl)methyl]Jamino}piperidine-1-carboxylate
and tert-butyl (3S,4S)-3-fluoro-4- {[(4-fluorophenyl)methylJamino} piperidine-1-carboxylate

as the racemic mixture.

[00275] Intermediate 9: 2-[3-fluoro-4-(2-methylpropoxy)phenyljacetyl chloride
© \/l\
/fj\/@
Cl F
[00276] Sulfuric acid (49 pl, 882 umol) was added to 2-(3-fluoro-4-

hydroxyphenyl)acetic acid (500 mg, 2.94 mmol) in methanol (5 ml). After 1.5 hours, sodium
acetate trihydrate (2 mmol) was added and the mixture was concentrated. The crude was
suspended in ethyl acetate (5 ml), filtered and concentrated. Dimethylformamide (3 ml),
isobutyl bromide (799 pl, 7.35 mmol), potassium carbonate (813 mg, 5.88 mmol) and
tetrabutylammonium iodide (109 mg, 294 pmol) were added. The mixture was heated to 70
°C and stirred for 16 hours before it was cooled to ambient temperature and diluted with ethyl

acetate (50 ml). The mixture was washed with water (5 x 30 ml), dried (phase-separator) and
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concentrated. The crude material was purified by column chromatography using silicon
dioxide gel, eluting with 0-10 % ethyl acetate in petroleum ether to give the intermediate
ether (619 mg, 88 %). The material was dissolved in methanol (4 ml) and sodium hydroxide
(aqueous, 2M, 2.58 ml, 5.15 mmol) was added. After 1 hour, hydrochloric acid (aqueous,
2M, 3 ml) was added and the mixture was extracted with ethyl acetate (3 x 10 ml). The
combined organic phases were dried (phase-separator), concentrated and re-dissolved in
dichloromethane (2 ml). Thionyl chloride (1.87 ml, 25.8 mmol) was added and mixture was
stirred at ambient temperature for 16 hours before it was concentrated to give the desired acyl

chloride (633 mg, quantitative).

[00277] Intermediate 10: 2-[2-fluoro-4-(2-methylpropoxy)phenyl]acetyl chloride
© \)\
o)
Cl
F
[00278] The compound was prepared in analogy with 2-[3-fluoro-4-(2-

methylpropoxy)phenyl]acetyl chloride using 2-(2-fluoro-4-hydroxyphenyl)acetic acid. Yield:
87 %.
[00279] Intermediate 11: tert-butyl 4- {[(2,4-difluorophenyl)methyl]amino } piperidine-

1-carboxylate

F
NH
F
N
I
Boc
[00280] The compound was prepared in analogy with N-[(4-fluorophenyl)methyl]-1-

methylpiperidin-4-amine using (2,4-difluorophenyl)methanamine and tert-butyl 4-
oxopiperidine-1-carboxylate to yield the desired intermediate (quantitative).
[00281] Intermediate 12: N-[(2,4-dimethoxyphenyl)methyl]-1-methylpiperidin-4-

amine
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o
NH
O
N
[00282] The compound was prepared in analogy with N-[(4-fluorophenyl)methyl]-1-

methylpiperidin-4-amine, using 2,4-dimethoxybenzylamine and 1-methylpiperidin-4-one.

Yield: 71 %.

[00283] Intermediate 13: N-[(3,5-dimethoxyphenyl)methyl]-1-methylpiperidin-4-
amine
o)
NH
~ ° N
[00284] The compound was prepared in analogy with N-[(4-fluorophenyl)methyl]-1-

methylpiperidin-4-amine using (3,5-dimethoxyphenyl)methanamine and 1-methylpiperidin-

4-one to yield the desired intermediate (88 %). Tetrahydrofuran was used instead of ethanol.

[00285] Intermediate 13A: N-[(3,5-difluorophenyl)methyl]-1-methylpiperidin-4-amine
F
NH
F
N
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[00286] The compound was prepared in analogy with N-[(4-fluorophenyl)methyl]-1-
methylpiperidin-4-amine using (3,5-difluorophenyl)methanamine and 1-methylpiperidin-4-
one to yield the desired intermediate (54 %). Tetrahydrofuran was used instead of ethanol.
[00287] Intermediate 14: methyl 2-[3-hydroxy-2-(2-methylprop-2-en-1-
yl)phenyl]acetate and methyl 2-[3-hydroxy-4-(2-methylprop-2-en-1-yl)phenyl]acetate

O OH
/O
[00288] A mixture of 3-bromo-2-methylprop-1-ene (4.15 ml, 41.2 mmol), methyl 2-(3-

hydroxyphenyl)acetate (4.56 g, 27.4 mmol), tetrabutylammonium iodide (1.01 g, 2.74 mmol),
and K>COs (7.58 g, 54.9 mmol) in DMF (20 ml) was heated to 60 °C for 15 hours. The
mixture was purified by column chromatography using silicon dioxide gel, eluting with 17 %
ethyl acetate in petroleum ether to afford methyl 2-{3-[(2-methylprop-2-en-1-
yDoxy]phenyl}acetate (4.7 g).

[00289] . A solution of methyl 2-{3-[(2-methylprop-2-en-1-yl)oxy]phenyl}acetate (3.6
g, 16.3 mmol) in NMP (50 ml) was heated to 220 °C for 8 hours. Water (160 ml) was added
and the mixture was extracted with diethyl ether (800 ml). The organic phase was washed
with water (3x300 ml), dried with Na;SOa, filtered, and concentrated under reduced pressure.
The crude material was purified by column chromatography using silicon dioxide gel, eluting
with 25 % ethyl acetate in petroleum ether to afford methyl 2-[3-hydroxy-2-(2-methylprop-2-
en-1-yl)phenyl]acetate (700 mg) and methyl 2-[3-hydroxy-4-(2-methylprop-2-en-1-

yl)phenyl]acetate.
[00290] Intermediate 15: 4-(isocyanatomethyl)-2,2-dimethyl-2,3-dihydro-1-benzofuran
o N
< O
C \\N
[00291] A solution of methyl 2-[3-hydroxy-2-(2-methylprop-2-en-1-yl)phenyl]acetate

(700 mg) in formic acid (10 ml) was heated to 100 °C for 20 minutes. The solvent was
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concentrated to afford methyl 2-(2,2-dimethyl-2,3-dihydro-1-benzofuran-4-yl)acetate (670
mg). Sodium hydroxide (1.98 ml, 5 M aq., 9.89 mmol) was added to a solution of methyl 2-
(2,2-dimethyl-2,3-dihydro-1-benzofuran-4-yl)acetate (670 mg) in methanol (6 ml). The
mixture was stirred at room temperature for 1 hour. Diethyl ether (100 ml) and HC1 (3 ml, 5
M aq.) was added. The organic phase was washed with water (30 ml), dried with Na>SOs,
filtered and concentrated under reduced pressure to afford 2-(2,2-dimethyl-2,3-dihydro-1-
benzofuran-4-yl)acetic acid (540 mg). Thionyl chloride (2.0 ml, 27.5 mmol) was added to 2-
(2,2-dimethyl-2,3-dihydro-1-benzofuran-4-yl)acetic acid (540 mg, 2.62 mmol) in CH2Cl; (3
ml). The mixture was stirred at room temperature overnight, then concentrated under reduced
pressure. The residue was dissolved in acetone (3 ml), cooled to 0 °C and NaN3 (238 myg,
3.67 mmol) in water (3 ml) was added dropwise. The mixture was stirred at 0 °C fbr 1 hour.
The mixture was extracted with toluene (100 ml), the organic phase was dried with Na;SOa,
filtered and concentrated (to 20 ml) under reduced pressure. The solution was heated to 60 °C
for 1 hour, then concentrated under reduced pressure to afford 4-(isocyanatomethyl)-2,2-

dimethyl-2,3-dihydro-1-benzofuran (492 mg) that was used without further purification.

[00292] Intermediate 16: 6-(isocyanatomethyl)-2,2-dimethyl-2,3-dihydro-1-benzofuran
O |
[00293] 6-(isocyanatomethyl)-2,2-dimethyl-2,3-dihydro-1-benzofuran was made in

analogy with 4-(isocyanatomethyl)-2,2-dimethyl-2,3-dihydro-1-benzofuran and was used
without further purification. ‘

[00294] Intermediate 17: (4-{[2-(*H3z)methyl(*H¢)propan-2-
yljoxy}phenyl)methanamine .

D
H,N D D
. D
0

[00295] Sodium hydride (39.6 mg, 1.65 mmol) was added to a solution of ter¢-butanol-
dio (100 mg, 1.19 mmol) in tetrahydrofuran (1 ml). After 35 minutes gas evolution had
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stopped and the mixture was concentrated to white solids. The solids were resuspended in
tetrahydrofuran (1 ml) and a solution of 4-fluorobenzonitrile (100 mg, 0.826 mmol) in
tetrahydrofuran (1 ml) was added. After 2 hours the mixture was heated to 65 °C. After 21
hours NaOH (2 ml, 1 M aqueous) was added and the mixture was extracted with ethyl acetate
(1 ml). The organic phase was separated, dried using a phase separator and concentrated. The
crude material was purified by column chromatography using silicon dioxide gel, eluting
with 1-6% ethyl acetate in petroleum ether to afford 4- {[2-(*H3)methyl(*Hg)propan-2-
ylJoxy}benzonitrile (63.7 mg, 42 %).

[00296] Cold borane (2 ml, 1 M in tetrahydrofuran) was added to 4-{[2-
(*H3)methyl(*H¢)propan-2-yl]oxy}benzonitrile (61.4 mg, 0.333 mmol) and the resulting
mixture was heated to 65 °C. After 18 hours the mixture was concentrated and methanol (2
ml) was added. The mixture was heated to 50 °C for 15 minutes when gas evolution stopped.
The mixture was concentrated, redissolved in ethyl acetate (3 ml), washed with NaOH (1 ml,
1 M aqueous), the organic phase was separated, dried using a phase separator and

concentrated to afford the desired intermediate as oil (32.4 mg, 52 %).

[00297] Intermediate 18: (3,5-dihydro-2H-1,4-benzodioxepin-8-yl)methanamine
o]
HoN w
O
[00298] Sodium hydride (15.3 mg, 0.638 mmol) was added to a solution of 2-[5-

(aminomethyl)-2-fluorophenoxy]ethan-1-ol (50.6 mg, 0.254 mmol) in tetrahydrofuran (5 ml).
After 20 minutes of stirring at room temperature the mixture was heated to 50 °C. After 3.5
hours K2CO3 (spatula tip) was added and the mixture heated to 60 °C. After 2 hours the
mixture was heated in a microwave reactor to 200 °C for 30 minutes giving a brown solution.
Sodium hydroxide (2 ml, 1 M aqueous) was added and the mixture extracted with ethyl
acetate (3x3 ml), the combined organic phases were dried using a phase separator and
concentrated to afford a solution of the desired intermediate (1 ml). This material was used
without further purification.

[00299] Intermediate 19: 2-(aminomethyl)-5-fluoro-N,N-dimethylaniline
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NH,

[00300] Sodium hydride (88 mg, 60%, 3.67 mmol) was added to a stirred solution of
2-amino-4-fluorobenzonitrile (100 mg, 0.735 mmol) in tetrahydrofuran (1 ml), followed by
methyl iodide (183 ul, 2.94 mmol). After 2 hours additional sodium hydride (42 mg, 60%,
1.75 mmol) was added followed by methyl iodide (90 pl, 1.45 mmol). After 17 hours of
stirring at room temperature NaOH (2 ml, 1 M aqueous) was added, the aqueous phase was
extracted with ethyl acetate (3x3 ml), the combined organic phases were dried using a phase
separator, and concentrated. The crude material was purified by column chromatography
using silicon dioxide gel, eluting with 1-15% ethyl acetate in petroleum ether to afford 2-
(dimethylamino)-4-fluorobenzonitrile (111 mg, 92%).

[00301] Borane (2.0 ml, 1 M in THF, 2.0 mmol) was added to 2-(dimethylamino)-4-
fluorobenzonitrile (111 mg, 0.676 mmol). After 18 hours of stirring at room temperature,
additional borane (2 ml, 1 M in THF, 2 mmol) was added and the mixture heated to 45 °C.
After another 24 hours of stirring at 45 °C the mixture was diluted with ethyl acetate (5 ml)
washed with NaOH (3x4 ml, 1 M aqueous). The organic phase was dried using a phase

separator and concentrated to afford the desired intermediate (112 mg).

[00302] Intermediate 20: (4-cyclopropoxyphenyl)methanamine
RS
O
[00303] 4-cyanophenol (1.0 g, 7.97 mmol), cesium carbonate (16.0 mmol, 5.25 g),

sodium iodide (0.8 mmol, 121 mg), cyclopropyl bromide (31.9 mmol, 2.64 ml) and N,N-

| dimethylacetamide (4.0 ml) were stirred at 150 °C for 20 hours in a sealed thick-walled
vessel and then partitioned between water and diethyl ether. The organic phase was washed
with water several times, then dried and evaporated, and the residue was purified by silica gel
chromatography, eluting with 25-50 % ethyl acetate in petroleum ether to afforded 4-
cyclopropyloxy-benzonitrile (832 mg, 5.22 mmol, 65 % yield). 4-cyclopropyloxy-

benzonitrile (1.188 g, 7.46 mmol) was cooled on an ice-bath and borane (1 M in
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tetrahydrofuran, 30 ml, 30 mmol) was added. The mixture was stirred at room temperature
for 20 hours and 60 °C for 30 min, then quenched with methanol (10 ml), evaporated and
heated in methanol (20 ml) at reflux for 2 hours. The mixture was evaporated and partitioned
between diethyl ether and sodium hydroxide (aqueous, 1 M). The organic phase was
collected and extracted with hydrochloric acid (aqueous, 1 M). The aqueous phase was made
basic with sodium hydroxide (aqueous, 5 M), then extracted with diethyl ether. The organic
phase was dried and evaporated to give crude (4-cyclopropoxyphenyl)methanamine (878 mg,
72 % yield).

[00304] Intermediate 21: tert-butyl 4-{[(2,4-difluorophenyl)methyl]amino}piperidine-

1-carboxylate

E
NH
F
N
O)\O
+
[00305] (2,4-difluorophenyl)methanamine (8.0 g, 54.7 mmol) was added to tert-butyl

4-oxopiperidine—l-c;irboxylate (11.3 g, 54.7 mmol) in"ethanol (60 ml) followed by addition of
sodium triacetoxyborohydride (23.9 g, 110 mmol). The reaction was stirred for 2 hours at
room temperature. Then NaOH (160 ml, 2 M, aq.) was added and the mixture extracted with
~diethyl ether. The organic phase was washed with water and brine, dried using MgSQOs,
filtered and concentrated under reduced pressure to afford the desired intermediate (18.3 g).
This intermediate was used without further purification.

[00306] Intermediate 22: 2-(trimethylsilyl)ethyl 4-[(chlorocarbonyl)[(2,4-

difluorophenyl)methyl]amino]piperidine-1-carboxylate
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F 0]
N’/”\\Cl
F
) |
A -
0 N
[00307] (2,4-difluorophenyl)methanamine (1.68 g, 11.4 mmol) was added to 2-

(trimethylsilyl)ethyl 4-oxopiperidine-1-carboxylate (2.4 g, 9.27 mmol) in CH2Cl2 (20 ml)
followed by addition of sodium triacetoxyborohydride (4.46 g, 20.4 mmol). The reaction was
stirred for 1 hours at room temperature. Then NaOH (0.5 M, aq.) was added and the mixture
extracted with CH2Cl,. The organic phase was dried using MgSOsq, filtered, and concentrated
under reduced pressure. The crude intermediate was purified by column chromatography
using silicon dioxide gel, eluting with ethyl acetate to afford 2-(trimethylsilyl)ethyl 4-{[(2,4-
difluorophenyl)methyl]amino } piperidine-1-carboxylate (3.49 g).

[00308] A solution of 2-(trimethylsilyl)ethyl 4-{[(2,4-
difluorophenyl)methyl]amino } piperidine-1-carboxylate (2.04 g, 5.49 mmol) and pyridine
(1.8 ml, 22.0 mmol) in CH>Clz (10 ml) was added to a solution of triphosgene (1.09 g, 3.66
mmol) in CH2Cl, (10 ml) at 0° C. The reaction was stirred for 1 hour at this temperature.
Then the mixture was concentrated under reduced pressure, dissolved in diethyl ether and
washed with HCI1 (0.5 M aq.). The organic phase was dried using MgSOy, filtered, and
concentrated under reduced pressure. The crude intermediate was purified by column
chromatography using silicon dioxide gel, eluting with 25% ethyl acetate in hexanes to afford
the desired intermediate (1.98 g).

[00309] Intermediate 23: 7-(aminomethyl)-2,2-dimethyl-3,4-dihydro-2H-1-
benzopyran-4-ol | )

0]
H2N
OH
[00310] LiAlH4 (28.3 mg, 0.745 mmol) was added in portions to 2,2-dimethyl-4-oxo-

3,4-dihydro-2H-1-benzopyran-7-carbonitrile (30 mg, 0.149 mmol) in THF (4.0 ml) at room

-59-



WO 2019/040107 PCT/US2018/000354

temperature. The mixture was heated to 50 °C overnight, then NaSO4*10 H,0 was added in
portions until gas evolution ceased, the mixture was diluted with ethyl acetate (5 ml), filtered,

and concentrated to afford the desired intermediate (30.0 mg, 97% yield).

[00311] Intermediate 24: (2,2-dimethyl-2H-chromen-7-yl)methanamine
0]
H2N
=
[00312] LiAlH4 (37.7 mg, 0.993 mmol) was added in portions to 2,2-dimethyl-2H-

chromene-7-carbonitrile (46 mg, 0.248 mmol) in THF (4.0 ml) at room temperature. The
mixture was heated to 50 °C overnight, then NaSO4*10 H,O was added in portions until gas
evolution ceased, the mixture was diluted with ethyl acetate (5 ml), filtered, and concentrated

to afford the desired intermediate (46.0 mg, 97% yield).

[00313] Intermediate 25: (3-methyl-1H-indazol-5-yl)methanamine
/
NH
[00314] LiAlH4 (84.5 mg, 2.23 mmol) was added in portions to 3-methyl-1H-indazole-

5-carbonitrile (70 mg, 0.445 mmol) in THF (10.0 ml) at room temperature. The mixture was
heated to 50 °C overnight, then NaSO4*10 H>0O was added in portions until gas evolution
ceased, the mixture was diluted with ethyl acetate (15 ml), filtered, and concentrated to afford
the desired intermediate (23.7 mg, 31% yield).

[00315] Intermediate 26: N-{[2-(benzyloxy)-4-fluorophenyl methyl}-1-

methylpiperidin-4-amine

-60-



WO 2019/040107 PCT/US2018/000354

[00316] Benzyl alcohol (0.77 g, 7.2 mmol) was added to a stirred suspension of
potassium fert-butoxide (0.97 g, 8.6 mg) in dioxane (15 ml) at room temperature. After 10
minutes of stirring at room temperature 2,4-difluorobenzonitrile (1.00 g, 7.2 mmol) was
added in one portion. After another 90 minutes water (10 rpl) was added and the mixture
extracted with diethyl ether (3x10 ml), the combined organic phases were dried using a phase
separator and concentrated to solids. The crude material was purified by column

chromato graphy using silicon dioxide gel, eluting with 25-50% dichloromethane in
petroleum ether to afford 2-(benzyloxy)-4-fluorobenzonitrile as a white solid (1.33 g, 81%).
[00317] A cold solution of borane (1.4 ml, 1 M in tetrahydrofuran) was added to 2-
(benzyloxy)-4-fluorobenzonitrile (208 mg, 915 pmol). After 15 hours of stirring at room
temperature additional borane (1.4 ml, 1 M in tetrahydrofuran) was added. After another 19
hours of stirring additional borane (1.0 ml, 1 M in tetrahydrofuran) was added. After 3 hours
the mixture was added to sodium hydroxide (5 ml, 1 M aqueous), extracted with ethyl acetate
(3x5 ml), the combined organic phases were dried using a phase separator and concentrated
afford [2-(benzyloxy)-4-fluorophenyllmethanamine as oil (260 mg, quantitative). This
material was used without further purification.

[00318] N-Methyl-4-piperidone (150 mg, 1.32 mmol) was added to a stirred solution
of [2-(benzyloxy)-4-fluorophenyljmethanamine (204 mg, 882 pmol) in ethanol (5 ml), after 5
minutes sodium triacetoxyborohydride (372 mg, 1.76 mmol) was added. After 6 hours the
reaction mixture was concentrated, redissolved in dichloromethane (5 ml), washed with
sodium hydroxide (5 ml, 1 M aqueous), the aqueous phase was extracted with additional
dichloromethane (2x1 ml), the combined organic phases were dried using a phase separator,
and concentrated to afford the desired intermediate as a yellow oil (253 mg, 87 %).

[00319] Intermediate 27: tert-butyl 4-[(chlorocarbonyl)[(2,4-
difluorophenyl)methyl]amino]piperidine-1-carboxylate
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F 0
N /U\CI
F
N
O)\O
I
[00320] Diphosgene (184 pl, 1.54 mmol) in CH>Cl; (2 ml) was added dropwise to a

mixture of tert-butyl 4-{[(2,4-difluorophenyl)methyl]amino } piperidine-1-carboxylate (1.00 g,
3.07 mmol) and DIPEA (1.07 ml, 6.15 mmol) in CH2Cl2 (8 ml) at room temperature. After
10 minutes of stirring at room temperature additional diphosgene (100 pl, 0.837 mmol) in
CH2Cl> (1 ml) was added. After another 2 hours of stirring NaOH (1 ml, 1 M aq.) was added.
The organic phase was dried using a phase separator and concentrated. The crude material
was purified by silica gel chromatography, eluting with 3-12 % ethyl acetate in petroleum
ether to afford the desired intermediate (1.34 g).
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[00321] Intermediate 28: phenyl N-[(4-cyclopropoxyphenyl)methyl]carbamate

Q
O)\NH
Tl/x

[00322] 4-cyanophenol (1 g, 7.97 mmol), cesium carbonate (16.0 mmol, 5.25 g), sodium
iodide (0.8 mmol, 121 mg), cyclopropyl bromide (31.9 mmol, 2.64 ml) and dimethylacetamide
(4.0 ml) were stirred at 150 °C for 20 hours in a sealed vessel and then partitioned between water
and diethyl ether. The organic phase was washed with water several times, then dried and
evaporated, and the crude was purified by column chromatography using silicon dioxide gel,
eluting with 20-30% ethyl acetate in petroleum ether and gave 4-cyclopropyloxy-benzonitrile
(405 mg, 2.54 mmol, 32 % yield). This procedure was repeated once and gave 4-cyclopropyloxy-
benzonitrile (832 mg, 5.22 mmol, 65 % yield). The two batches were combined and gave 1.188 g
(7.46 mmol) which was cooled on an ice-bath and a BH; solution (30 ml, 1 M in tetrahydrofuran,
30 mmol) was added. The mixture was stirred at room temperature for 20 hours and at 60 °C for
30 min, it was then quenched with methanol (10 ml), evaporated and heated in methanol (20 ml)
at reflux for 2 hours. The mixture waé evaporated and partitioned between ether and 1 M NaOH.
The organic phase was collected and extracted with 1 M HCI, the aqueous phase was separated
and made basic with 5 M NaOH, then extracted with diethyl ether and the organic phase was
collected, dried, and evaporated to give crude 4-cyclopropyloxy-benzylamine (878 mg, 5.37
mmol, 72 % yield). This material was dissolved in dichloromethane (5 ml), pyridine (8.1 mmol,
660 pl) was added followed by phenyl chloroformate (7.0 mmol, 906 ul) dissolved in
dichloromethane (4.0 ml) dropwise on an ice-bath and the mixture was stirred 30 min, then
partitioned between dichloromethane and 1 M HCI, the organic phase was separated, dried, and
evaporated to give a crystalline material. This was recrystallized from EtOAc/hexanes and gave

the title compound (881 mg, 3.1 mmol, 58 % yield). From the mother liquor was another crop
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crystallized (218 mg, 0.77 mmol). The combined yield of phenyl N-[(4-
cyclopropoxyphenyl)methyl]carbamate was 72 %.

[00323] Intermediate 29: 1-butoxy-4-(isocyanatomethyl)benzene
o] \\C \\N
‘ /\©\o N
[00324] 2-(4-butoxyphenyl)acetic acid (4.0 g, 18.81 mmol) was refluxed 2 hours in a

mixture of dichloromethane (24 ml), thionyl chloride (16 ml) and DMF (160 pl). The mixture
was evaporated, and diethyl ether was added. The solids were removed and the ether extract was
evaporated and gave 2-(4-butoxyphenyl)acetyl chloride (4.35 g, 100 % yield). This acid chloride
(3.5 g, 14.7 mmol) was dissolved in acetone (10 ml) and added at 0 °C during 10 min to a
solution of sodium azide (1.35 g, 20.53 mmol) in water (10 ml). After stirring at 0 °C for 1 hour
the mixture was diluted with cold water (40 ml) and extrac‘ted with toluene 2x 40 ml. The :
organic extracts were combined, dried (Na2SOs), and concentrated to 60 ml on a r;)tary'
evaporator using a water bath at 30 °C. The toluene solution was then heated to 65 °C in an oil
bath until the gas evolution stopped (30 min). The mixture was stirred for additional 5 min and
thereafter evaporated to give an oil that was dissolved in n-heptane (40 ml). The solution was

filtered to remove any solids and the filtrate was evaporated to give the title compound as an oil
(3.21 g, 100 % yield).

[00325] Intermediate 30: 1-ethoxy-4-(isocyanatomethyl)benzene
SO
0%° -
{00326] The compound was prepared in analogy to 1-butoxy-4-

(isocyanatomethyl)benzene. _
[00327] Intermediate 31: phenyl N-({4-[(tert-butyldimethylsilyl)oxy]-2-
fluorophenyl} methyl)carbamate

-64-



WO 2019/040107 PCT/US2018/000354

[00328] 2-Fluoro-4-hydroxy-benzaldehyde (982 mg, 7.0 mmol), imidazole (20.0 mmol,
1.375 g), and DMF (4.0 ml) were stirred and a solution of t-butyldimethylsilyl chloride (14.0
mmol, 2.175 g) dissolved in DMF (4.0 ml) was added. The mixture was stirred at 20 °C for 20
hours and then partitioned between water and diethyl ether. The organic phase was washed with
water several times, dried, evaporated and the residue was purified by column chromatography
using silicon dioxide gel, eluting with 30 % ethyl acetate in petroleum ether to afford the
silylated benzaldehyde as an oil. This material was dissolved in ethanol (5 ml) and sodium
borohydride (7.0 mmol, 270 mg) was added. The mixture was stirred for 1 hour, then
concentrated and partitioned between water and diethyl ether. The organic phase was separated
and evaporated to afford the intermediate bénzylic alcohol (961 mg, 3.75 mmol, 54 % yield for
two steps). This alcohol (961 mg, 3.75 mmol) was dissolved in dichloromethane (4 ml) and
diisopropylethylamine (9.4 mmol, 1.64 ml) was added followed by p-toluenesulfonyl chloride
(5.63 mmol, 1.083 g). The mixture was stirred 72 hours and then purified column |
chromatography using silicon dioxide gel, eluting with 30 % ethyl acetate in petroleum ether to
afford the intermediate benzyl tosylate (866 mg, 2.11 mmol, 56 % yield). This material (853 mg,
2.07 mmol), potassium phtalimide (4.0 mmol, 750 mg), and DMF (3.0 ml) were stirred and
pyridine (1.0 mmol, 81 pl) was added. The mixture was stirred 22 hours, then partitioned
between 0.5 M HCl and diethy! ether. The organic phase was separated, then evaporated, and the
residue was purified by column chromatography using silicon dioxide gel, eluting with 30 %
ethyl acetate in petroleum ether to afford the intermediate phtalimide derivative (735 mg, 1.9
mmol). This material was stirred in a mixture of ethanol (5 ml) and methylamine solution (8 M,

40 mmol, 5.0 ml) for 20 hours, then concentrated, and the residue was purified by column
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chromatography using silicon dioxide gel, eluting with methanol to afford the intermediate
benzylamine (104 mg, 0.407 mmol, 20 % yield for two steps). This material (104 mg, 0.407
mmol) was dissolved in dichloromethane (2.0 ml) and pyridine (1.0 mmol, 82 pl) was added, the
mixture was cooled on an ice bath and phenyl chloroformate (0.8 mmol, 104 ul) was added. The
mixture was stirred 1 hour, then partitioned between water and diethyl ether, the organic phase
was separated, evaporated, and the residue was purified by column chromatography using silicon
dioxide gel, eluting with 30 % ethyl acetate in petroleum ether to afford phenyl N-({4-[(tert-
butyldimethylsilyl)oxy]-2-fluorophenyl} methyl)carbamate (165 mg, 100 % yield).

[00329] Intermediate 33: 2-[3-fluoro-4-(propan-2-yloxy)phenyl]acetyl chloride
0 F
T
0
[00330] The compound was prepared in analogy with 2-[3-fluoro-4-(2-

methylpropoxy)phenyl]acetyl chloride using 2-(3-fluoro-4-hydroxyphenyl)acetic acid and 2-

iodopropane instead of isobutyl bromide. Tetrabutylammonium iodide was omitted.

[00331] Intermediate 34: 2-fluoro-4-(isocyanatomethyl)-1-(propan-2-yloxy)benzene
F

T
o)

[00332] The compound was prepared in analogy with 1-(isocyanatomethyl)-4-(2-

methylpropoxy)benzene using 2-[3-fluoro-4-(propan-2-yloxy)phenyl]acetyl chloride.

[00333] Intermediate 35: 2-[2-fluoro-4-(propan-2-yloxy)phenyl]acetyl chloride

T
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[00334] The compound was prepared in analogy with 2-[2-fluoro-4-(2-

methylpropoxy)phenyljacetyl chloride using 2-(2-fluoro-4-hydroxyphenyl)acetic acid and 2-

iodopropane.

[00335] Intermediate 36 : 2-fluoro-1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene

)L

[00336] The compound was prepared in analogy with 1-(isocyanatomethyl)-4-(2-

methylpropoxy)benzene using 2-[2-fluoro-4-(propan-2-yloxy)phenylJacetyl chloride.

(00337} Intermediate 37: 2-[3-methyl-4-(propan-2-yloxy)phenyl]acetyl chloride
o)
T
0
[00338] The compbund was prepared in analogy with 2-[2-fluoro-4-(2-

methylpropoxy)phenyljacetyl chloride using 2-(4-hydroxy-3-methylphenyl)acetic acid and 2-

iodopropane instead of isobutyl bromide. Tetrabutylammonium iodide was omitted.

[00339] Intermediate 38: 4-(isocyanatomethyl)-2-methyl-1-(propan-2-yloxy)benzene
"L

0
[00340] The compound was prepared in analogy with 1-(isocyanatomethyl)-4-(2-

methylpropoxy)benzene using 2-[3-methyl-4-(propan-2-yloxy)phenyl]acetyl chloride.

[00341] Example 1: 1-[(2,4-dimethoxyphenyl)methyl]-3-[(3R,4S)-3-fluoro-1- -
methylpiperidin-4-yl]-3-[(4-fluorophenyl)methyl}urea; trifluoroacetic acid (la) and 1-[(2,4-
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dimethoxyphenyl)methyl]-3-[(3S,4R)-3-fluoro- 1-methylpiperidin-4-yl]-3-[ (4-

fluorophenyl)methyl]urea; trifluoroacetic acid (1b)
O/
e
H
F o
0
>')kor-|
F
O/
0
A
o
F
F

F
F
N )J\ N
H H
: F
F o

H .

[00342] (2,4-dimethoxyphenyl)methanamine (104 pmol) and triethylamine (35 pl, 250
pmol) in dichloromethane were added to diphosgene (6 ul, 50 pmol) in dichloromethane (0.5
ml), using a syringe pump (0.5 mlhour). The mixture was stirred for additionally 1 hour at
ambient temperature before (3R,45)-3-Fluoro-N-[(4-fluorophenyl)methyl]- 1-methylpiperidin-4-
amine and (3S,4R)-3-fluoro-N-[(4-fluorophenyl)methyl]-1-methylpiperidin-4-amine (1:1, 83
umol) in dichloromethane (0.5) ml was added. After 24 hours, the mixture was washed with
water (1.5 ml). The aqueous phase was extracted with dichloromethane (1.5 ml). The combined
organic phase was dried (phase-separator) and concentrated. The crude material was purified by
HPLC, eluting with 20-85% acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford
the title compounds. Yield: 31.3 mg, 55 %: 'H NMR (400 MHz, Chloroform-d) § 7.18 —7.08 (m,
2H), 7.05 (d, 1H), 7.00 (t, 2H), 6.38 (dd, 1H), 6.32 (d, 1H), 5.17 — 4.95 (m, 2H), 4.79 (dd, 1H),
4.51 (d, 1H), 4.43 (d, 1H), 4.20 (qd, 2H), 3.91 - 3.72 (m, 5H), 3.45 (s, 3H), 3.03 (dd, 1H), 2.94 -
2.75 (m, 4H), 2.63 - 2.45 (m, 1H), 1.77 (d, 1H); LC-MS: 434.3 [M+H]".
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[00343] Example 2: 3-[(2,4-dimethoxyphenyl)methyl]-3-(1-methylpiperidin-4-yl)-1-{[4-
(2-methylpropoxy)phenyl]methyl}urea (2)

O O

Ay
N0

[00344]} N-[(2,4-dimethoxyphenyl)methyl]- 1-methylpiperidin-4-amine (0.34 mmol, 90
mg) in dichloromethane was added to 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene (0.37
mmol, 77 nig) in dichloromethane. The solution was stirred for 1 hour and then partitioned
between dichloromethane and sodium hydroxide (aqueous, 0.5 M). The organic phasé was
separated, dried (sodium sulfate), filtered and evaporated. The crude product was purified by
column chromatography using silicon dioxide gel. Yield: 101 mg, 63 %: 'H NMR (400 MHz,
Chloroform-d) § 7.11 — 7.03 (m, 3H), 6.78 (d, 2H), 6.41 (dd, 1H), 6.38 (d, 1H), 4.72 (t, 1H), 4.45
(m, 1H), 4.29 (d, 2H), 4.24 (s, 2H), 3.80 (s, 3H), 3.73 - 3.65 (m, SH), 2.86 (d, 2H), 2.26 (s, 3H),
2.14 - 1.99 (m, 3H), 1.77-1.61 (m, 4H), 1.01 (d, 6H); LC-MS: 470.3 [M+H]".

[00345] Example 3: 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-y1)-3- {[4-(2-
methylpropoxy)phenyl]methyl} urea; trifluoroacetic acid (3)

F
[00346] 1-(Isocyanatomethyl)-4-(2-methylpropoxy)benzene (61.5 mg,'300 pmol) in

dichloromethane (1 ml) was added to N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-
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amine (60.0 mg, 250 pmol) in dichloromethane (1 ml). The mixture was stirred overnight and
then concentrated. The crude material was purified by HPLC, eluting with 38-72 % acetonitrile
in water (containing 0.1 % trifluoroacetic acid) to afford the title compound (31 mg, 22 %). 'H
NMR (400 MHz, Chloroform-d) 6 7.13 (m, 1H), 7.04 (m, 2H), 6.79 (m, 4H), 4.78 - 4.65 (m,
2H), 4.36 (s, 2H), 4.29 (s, 2H), 3.72 — 3.65 (m, 2H), 3.65 - 3.56 (m, 2H), 2.85 (m, 2H), 2.79 (s,
3H), 2.16 (d, 2H), 2.07 (m, 1H), 1.96 — 1.85 (m, 2H), 1.02 (d, 6H); LC-MS: 446.3 [M+H]",
[00347] Example 4: 1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-

methylpropoxy)phenyl Jmethyl}-1-(piperidin-4-yl)urea; trifluoroacetic acid (4)

fepans
@ AT

[00348] tert-butyl 4- {[(2,4-difluorophenyl)methyl]({[4-(2-
methylpropoxy)phenyl]methyl}carbamoyl)amino} piperidine-1-carboxylate

fepaa el

[00349] To a stirred solution of tert-butyl 4-{[(2,4-

difluorophenyl)methyllamino}piperidine-1-carboxylate (469 mg, 1.61 mmol) in
dichloromethane (5 ml) at room temperature was added a solution of 1-(isocyanatomethyl)-4-(2-
methylpropoxy)benzene (396 mg, 1.93 mmol) in dichloromethane (0.2 ml) dropwise over 1

minute. The mixture was stirred for 2.5 hours, then additional 1-(isocyanatomethyl)-4-(2-
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methylpropoxy)benzene (198 mg, 0.96 mmol) was added in one potion. The mixture was stirred
for 1.5 hours, then concentrated to yield the desired intermediate (811 mg).

[00350] 1-[(2,4-difluorophenyl)methyl]-3- {{4-(2-methylpropoxy)phenyl Jmethyl} - 1-
(piperidin-4-yl)urea; trifluoroacetic acid

[00351]} To a stirred solution of tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[4-(2-
methylpropoxy)phenyl]methyl} carbamoyl)amino} piperidine- 1-carboxylate (57 mg, 0.11 mmol)
in dichloromethane (1.5 ml) at room temperature was added trifluoroacetic acid (0.5 ml). After 1
hour, the reaction mixture was concentrated. The cfude material was purified by HPLC, eluting
with 30-80 % acetonitrile in water (containing 0.1 % trifluoroacetic acid) to afford the title
compound (23 mg, 39 %). '"H NMR (400 MHz, Chloroform-d) § 9.60 (bs, 1H), 9.08 (bs, 1H),
7.13 (g, 1H), 7.03 (d, 2H), 6.80 (t, 4H), 4.69 — 4.53 (m, 2H), 4.36 (s, 2H), 4.28 (s, 2H), 3.68 (d,
2H), 3.41 (d, 2H), 2.95 (d, 2H), 2.13 - 1.98 (m, 1H), 2.00 - 1.84 (m, 4H), 1.01 (d, 6H); LC-MS:
432.2 [M+H]".

[00352] Example 5: 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-
(propan-2-yloxy)phenyl]methyl }urea; trifluoroacetic acid (5)

s

F

[00353] 1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene (23.9 mg, 125 pmol) was added
to N-[(2,4-difluorophenyl)methyl]- 1-methylpiperidin-4-amine (20.0 mg, 83.2 pmol) in
dichloromethane (500 ul). The mixture was stirred overnight and then concentrated. The crude
material was purified by HPLC, eluting with 30-60 % acetonitrile in water (containing 0.1 %
trifluoroacetic acid) to afford the title compound (32 mg, 71 %). '"H NMR (400 MHz,
Chloroform-d) § 11.99 (bs, 1H), 7.12 (q, 1H), 7.02 (d, 2H), 6.87 - 6.75 (m, 4H), 4.83 — 4.66 (m,
2H), 4.51 (hept, 1H), 4.37 (s, 2H), 4.29 (s, 2H), 3.63 (d, 2H), 2.97 — 2.84 (m, 2H), 2.81 (s, 3H),
2.29 - 2.13 (m, 2H), 1.93 (d, 2H), 1.32 (d, 6H); LC-MS: 432.3 [M+H]".
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[00354] Example 6: 3-{[3-fluoro-4-(2-methylpropoxy)phenyljmethyl}-1-[(4-
fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (6)

PPN
FQA fj ”AOEF;LOA(
"o

F

[00355] 2-[3-Fluoro-4-(2-methylpropoxy)phenyl]acetyl chloride (48.9 ul, 200 pmol) in
acetone (100 pl) was added to sodium azide (18.2 mg, 280 pmol) in water (100 pul) at 0 °C. After
1 hour, the mixture was diluted with water (1 ml) and extracted with toluene (3 x 1 ml). The
organic phase was dried using sodium sulfate and filtered. The filtrate was gently concentrated to
about 1 ml. The mixture was stirred at 60 °C for 15 minutes and then cooled to 0 °C. N-[(4-
fluorophenyl)methyl]- 1-methylpiperidin-4-amine (48.9 mg, 220 pmol) in toluene (1 ml) was
added and the mixture was heated to ambient temperature. After 2 hours, the mixture was
concentrated and the crude was purified by HPLC, eluting with 25-45 % acetonitrile in water
(containing 0.1 % trifluoroacetic acid) to afford the title compound (69.8 mg, 62 %). 'H NMR
(400 MHz, Chloroform-d) 6 12.41 (bs, 1H), 7.16 (dd, 2H), 7.01 (t, 2H), 6.86 — 6.71 (m, 3H), 4.80
(s, 1H), 4.69 (ddd, 1H), 4.35 (s, 2H), 4.22 (s, 2H), 3.73 (d, 2H), 3.55 (d, 2H), 2.84 (t, 2H), 2.76
(s, 3H), 2.26 — 2.12 (m, 2H), 2.08 (dg, 1H), 1.88 (d, 2H), 1.01 (d, 6H); LC-MS: 446.3 [M+H]"
[00356] Example 7: 3-{[2-fluoro-4-(2-methylpropoxy)phenylJmethyl}-1-[(4-
fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (7)
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[00357] The compound was prepared in analogy with example 6 using 2-[2-fluoro-4-(2-
methylpropoxy)phenyl]acetyl chloride. Yield: 29 %. "H NMR (400 MHz, Chloroform-d) § 12.55
(bs, 1H), 7.13 (dd, 2H), 7.04 (t, 1H), 6.99 (t, 2H), 6.58 (dd, 1H), 6.51 (dd, 1H), 4.81 —4.62 (m,
2H), 4.32 (s, 2H), 4.28 (s, 2H), 3.66 (d, 2H), 3.55 (d, 2H), 2.83 (t, 2H), 2.76 (s, 3H), 2.16 (tt,
2H), 2.05 (dq, 1H), 1.87 (d, 2H), 1.01 (d, 6H); LC-MS: 446.3 [M+H]".

[00358] Example 8: 1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro-1-
henzofuran-5-yl)methyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (8)

o

F
F

[00359] Methyl 2- {4-[(2-methylprop-2-en-1-yl)oxy]phenyl} acetate

O,
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[00360] 3-bromo-2-methylprop-1-ene (1.41 ml, 14 mmol) was added to methyl 2-(4-
hydroxyphenyl)acetate (1.66 g, 10 mmol) and potassium carbonate (3.46 g, 25 mmol) in acetone
(50 ml). The mixture was heated to reflux and stirred overnight before it was cooled to ambient

temperature, diluted with ethyl acetate (20 ml), filtered through a plug of celite and concentrated
(2.11 g, 96 %).

[00361] Methyl 2-[4-hydroxy-3-(2-methylprop-2-en-1-yl)phenyl]acetate
MeO
O
OH
[00362] Methyl 2-{4-[(2-methylprop-2-en-1-yl)oxy]phenyl}acetate (1.94 g, 8.81 mmol)

was dissolved in N-methyl-2-pyrrolidone (45 ml). The mixture was heated to 200 °C and stirred
overnight before it was cooled to ambient temperature and concentrated (2.56 g, quantitative,

containing 20 % N-methyl-2-pyrrolidone).

[00363] Methyl 2-(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)acetate
MeO
m
[00364] methyl 2-[4-hydroxy-3-(2-methylprop-2-en-1-yl)phenyl]acetate (2.43 g,

containing 20 % N-methyl-2-pyrrolidone, 8.81 mmol) was dissolved in formic acid (33.2 ml).
The mixture was heated to 100 °C and stirred overnight before it was cooled to ambient
temperature and concentrated. The crude was purified by column chromatography using silicon
dioxide gel, eluting with 0-15 % ethyl acetate in petroleum ether to afford the desired
intermediate (1.84 g, 95 %).

[00365] 5-(isocyanatomethyl)-2,2-dimethyl-2,3-dihydro-1-benzofuran

OCN
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[00366] Methyl 2-(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)acetate (1.84 g, 8.35
mmol) was dissolved in methanol (15 ml) and sodium hydroxide (aqueous, 2M, 8.35 ml, 16.7
mmol) was added. After 30 minutes, hydrochloric acid (aqueous, 1M, 50 ml) was added and the’
mixture was extracted with ethyl acetate (3 x 20 ml). The combined organic phases were washed
with brine (20 ml), dried (phase-separator), concentrated and re-dissolved in dichloromethane (2
ml). Thionyl chloride (6.08 ml, 83.5 mmol) was added and mixture was stirred at ambient
temperature for 18 hours before it was concentrated. The crude was dissolved in acetone (5.52
ml) and cooled to 0 °C. Sodium azide (760 mg, 11.7 mmol) in water (5.52 ml) was added. After
stirring for 1 hour the mixture was diluted with water (50 ml) and extracted with toluene (3 x 50
ml). The organic phase was dried using magnesium sulfate and filtered. The filtrate was gently
concentrated to about 55 ml. The mixture was stirred at 60 °C for 20 minutes before it was
concentrated (1.77 g, quantitative).

[00367] 1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-
yl)methyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

[00368] 5-(isocyanatomethyl)-2,2-dimethyl-2,3-dihydro-1-benzofuran (203 mg, 1 mmol)
in dichloromethane (2.5 ml) was added to N-{(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-
amine (288 mg, 1.2 mmol) in dichloromethane (2.5 ml). The mixture was stirred for 30 minutes
and then concentrated. The crude material was purified by reversed phase chromatography,
eluting with 10-40 % acetonitrile in water (containing 0.1 % trifluoroacetic acid) to afford the
title compound (448 mg, 80 %). '"H NMR (400 MHz, Chloroform-d) & 12.72 (bs, 1H), 7.13 (q,
1H), 6.89 — 6.77 (m, 4H), 6.61 (d, 1H), 4.74 (tt, 1H), 4.66 (s, 1H), 4.36 (s, 2H), 4.26 (s, 2H), 3.60
(d, 2H), 2.94 (s, 2H), 2.90 — 2.73 (m, 5H), 2.18 (qd, 2H), 1.91 (d, 2H), 1.46 (s, 6H); LC-MS:
444.3 [M+H]",
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[00369] Example 9: 1-[(2,4-difluorophenyl)methyl]-3-[(3,3-dimethyl-2,3-dihydro-1-
benzofuran-5-yl)methyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (9)

F

o) .
N)kN
H
E O
0
N F
| OH
F

F
[00370] (3,3-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methanamine
H,N
0)
[00371] 3,3-dimethyl-2,3-dihydro-1-benzofuran-5-carboxylic acid (115.mg, 600 pmol)

was dissolved in dichloromethane (2 ml) and oxalyl chloride (56.7 ul, 660 umol) was added. The
mixture was stirred at ambient temperature for 5 minutes before N,N-dimethylformamide (2.3
pl) was added. After 40 minutes, ammonia (28 % aqueous, 1.02 ml, 54 mmol) was added and the
resulting mixture was stirred vigorously for additionally 30 minutes. The organic phase was
separated. The aqueous phase was extracted with dichloromethane (2 ml). The combined organic
phase was dried (phase separator) and concentrated. Borane (1M in tetrahydrofuran, 2.4 ml, 2.4
mmol) was added and the mixture was stirred at ambient temperature for 14 hours before it was
heated to 50 °C. After additionally 7 hours, more borane (IM in tetrahydrofuran, 1.2 ml, 1.2
mmol) was added and the mixture was stirred for 17 hours. The reaction was quenched with
methanol and concentrated. Sodium hydroxide (aqueous, 1M, 10 ml) was added and the mixture
was extracted with dichloromethane (3 x 10 ml). The organic phase was extracted with
hydrochloric acid (aqueous, 1M, 10 ml). The aqueous phase was made basic using sodium
hydroxide (aqueous, SM) and extracted with dichloromethane (3 x 10 ml). The organic phase
was dried (phase separator) and concentrated (45 mg, 42 %).
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[00372] 1-[(2,4-difluorophenyl)methyl]-3-[(3,3-dimethyl-2,3-dihydro- 1 -benzofuran-5-
yl)methyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

[00373] To a stirred solution of diphosgene (12 pl, 100 pmol) in dichloromethane (1 ml)
was added (3,3-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methanamine (35.4 mg, 200 pmol) in
dichloromethane (1 ml). Diisopropylethylamine (105 pl, 600 pmol) was added. The mixture was
stirred for 15 minutes before N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (71 mg,
295 pmol) was added. After additionally 30 minutes the mixture was washed with sodium
hydroxide (aqueous, 1M, 2 ml). The aqueous phase was extracted with dichloromethane (1 ml).
The combined organic phase was dried (phase separator) and concentrated. The crude material
was purified by HPLC, eluting with 20-50 % acetonitrile in water (containing 0.1 %
trifluoroacetic acid) to afford the title compound (91 mg, 82 %). '"HNMR (400 MHz,
Chloroform-d) § 12.56 (bs, 1H), 7.14 (q, 1H), 6.89 (dd, 1H), 6.86 — 6.77 (m, 3H), 6.68 (d, 1H),
4.75 (tt, 1H), 4.67 (s, 1H), 4.37 (s, 2H), 4.30 (s, 2H), 4.21 (s, 2H), 3.61 (d, 2H), 2.86 (t, 2H), 2.79
(s, 3H), 2.18 (qd, 2H), 1.92 (d, 2H), 1.29 (s, 6H).; LC-MS: 444.0 [M+H]".

[00374] Example 10: 1-[(2,4-difluorophenyl)methyl]-3-[(2,3-dihydro-1-benzofuran-5-
yl)methyl |- 1-{ l-methylpiperidin-4-yljurea (10)

F 0]
A
H
F 0}
N
[00375] Bis(phenyl N-[(2,3-dihydro-1-benzofuran-5-yl)methyl]carbamate)

AL,
oS

-77-



WO 2019/040107 : PCT/US2018/000354

[00376] (2,3-dihydro-1-benzofuran-5-yl)methanamine, (59 mg, 0.39 mmol) and pyridine
(65 pl, 0.8 mmol) were stirred in dichloromethane (1 ml) and phenyl chloroformate (71 pl, 0.55
mmol) was added dropwise. The mixture was stirred at room temperature for 2 hours, then
partitioned between dichloromethane and sodium hydroxide (aqueous, 0.5 M). The organic phase
was separated, dried, evaporated and the residue was purified by column chromatography using
silicon dioxide gel, eluting with 67 % ethyl acetate in petroleum ether to afford the desired

intermediate (88 mg, 83 %).

[00377] 1-(2,4-difluorobenzyl)-3-((2,3-dihydrobenzofuran-5-yl)methyl)-1-(1-
methylpiperidin-4-yl)urea
[00378] _ N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (101 mg, 0.40 mmol)

and bis(phenyl N-[(2,3-dihydro-1-benzofuran-5-yl)methyl]carbamate) (88 mg, 0.326 mmol)
were dissolved in toluene (2.0 ml) and diisopropylethylamine (105 ul, 6.0 mmol) was added. The
mixture was stirred at 120 °C for 17 h, then partitioned between sodium hydroxide (aqueous, 0.5
M) and ether. The organic phase was separated and concentrated. The residue was purified by
column chromatography using silicon dioxide gel, eluting with 0-33 % methanol in ethyl acetate.
Fractions containing the desired material were pooled, concentrated, suspended in diethyl ether
and filtered to remove the solids. The clear solution was evaporated to afford the title compound
as an oil (92 mg, 68 %). This oil was triturated in ether/hexanes to give the title compound as the
crystalline non-hygroscopic free base (69.2 mg, 51 %). 'H NMR (400 MHz, Chloroform-d) &
7.22 (q, 1H), 7.01 (s, 1H), 6.91 (d, 1H), 6.85 — 6.74 (m, 2H), 6.68 (d, 1H), 4.55 (t, 2H), 4.52 (t,
1H), 4.40 (s, 2H), 4.30 (d, 2H), 4.29 (m, 1H), 3.15 (t, 2H), 2.90 (d, 2H), 2.29 (s, 3H), 2.11 (m,
2H), 1.71 (m, 4H); LC-MS: 416.2 [M+H]".

[00379] Example 11 (comparative): 1-[(3,5-difluorophenyl)methyl]-1-(1-methylpiperidin-
4-yl)-3-{[4-(2-methylpropoxy)phenyl|methyl} urea; trifluoroacetic acid (11)
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{00380} The compound was prepared in analogy with example 2 using N-[(3,5-

difluorophenyl)methyl]-1-methylpiperidin-4-amine and 1-(isocyanatomethyl)-4-(2-
methylpropoxy)benzene. Yield: 62 %. 'H NMR (400 MHz, Chloroform-d) & 7.02 (d, 2H), 6.83 —
6.78 (m, 2H), 6.74 (d, 2H), 6.73 — 6.67 (m, 1H), 4.73 (m, 1H), 4.60 (s, 1H), 4.37 (s, 2H), 4.32 -
4.25 (m, 2H), 3.68 (d, 2H), 3.61 — 3.52 (m, 2H), 2.84 (m, 2H), 2.78 (s, 3H), 2.27 - 2.13 (m, 2H),
2.05 (dg, 1H), 1.96 — 1.85 (m, 2H), 1.01 (d, 6H); LC-MS: 446.3 [M+H]".

[00381] Example 12 (comparative): 1-[(3,5-dimethoxyphenyl)methyl]-1-(1-
methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenyl]methyi}urea; trifluoroacetic acid (12)

0]

! Iy
A @
|

[00382] The compound was prepared in analogy with example 2 using N-[(3,5-

N
H
F
HO
F
F

dimethoxyphenyl)methyl]-1-methylpiperidin-4-amine and 1-(isocyanatomethyl)-4-(2-
methylpropoxy)benzene. Yield: 34 %. 'H NMR (400 MHz, Chloroform-d) & 7.02 (d 2H), 6.80 -
6.74 (m, 2H), 6.34 (m, 3H), 4.62 — 4.54 (m, 1H), 4.46 — 4.36 (m, 1H), 4.29 (s, 2H), 4.27 (d, 2H),
3.72 (s, 6H), 3.68 (d, 2H), 2.94 — 2.85 (m, 2H), 2.27 (s, 3H), 2.15 - 2.01 (m, 3H), 1.81 - 1.63 (m,
4H), 1.01 (d, 6H); LC-MS: 470.3 [M+H]",
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[00383] Example 13: 1-[(4-fluoro-2-hydroxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-
{[4-(2-methylpropoxy)phenyl|methyl}urea; trifluoroacetic acid (13)

st
- @ R o

F
[00384] 2-(benzyloxy)-4-fluorobenzonitrile
0]
S
F
[00385] To a stirred suspension of potassium fert-butoxide (2.34 g, 21 mmol) in dioxane

(15 ml) at room temperature was added benzyl alcohol (2.33 g, 22 mmol) in one portion. The
mixture was stirred for 10 minutes then 2,4-difluorobenzonitrile (1.00 g, 7.2 mmol) was added in
one portion. The mixture was stirred for 1.5 hours then water (10 ml) was added and the mixture
extracted with diethyl ether (3x10 ml). The combined organic phases were dried using a phase
separator and concentrated to solids. The crude material was purified by column chrdmatography
using silicon dioxide gel, eluting with 25-50% dichloromethane in petroleum ether to afford the
desired intermediate (1.33 g, 5.8 mmol, 81%).

[00386] [2-(benzyloxy)-4-fluorophenyl Jmethanamine

NH
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{00387] 2-(benzyloxy)-4-fluorobenzonitrile (208 mg, 0.92 mmol) was dissolved in a 4 °C
solution of BH3 (1.4 ml, 1 M in tetrahydrofuran). After 5 hours addition BHj solution (1.4 ml)
was added at room temperature, after another 19 hours additional BH; solution (1 ml) was added
and stirring continued for 3 hours then NaOH (5 ml, 1 M aqueous) was added dropwise and the
mixture extracted with ethyl acetate (3x5 ml). The combined organic phases were dried using a
phase separator and concentrated to oil (260 mg).

[00388] N-{[2-(benzyloxy)-4-fluorophenyl]methyl}-1-methylpiperidin-4-amine

o)
NH
F
N
[b0389] To a stirred solution of [2-(benzyloxy)-4-fluorophenyl jmethanamine (204 mg) in

ethanol (5 ml) at room temperature was added 1-methylpiperidin-4-one (163 pl), followed by
sodium triacetoxyborohydride (372 mg) in one portion. The mixture was stirred 6 hours then
concentrated, diluted with NaOH (5 ml, 1 M aqueous) and washed with dichloromethane (3x5
ml). The combined organic phases were dried using a phase separator and concentrated to oil
(253 mg).

[00390] 1- {[2-(benzyloxy)-4-ﬂu0rophényl]methyl} -1-(1-methylpiperidin-4-yl)-3- {[4-(2-
methylpropoxy)phenyljmethyl}urea (13b)

Vo,

To a stirred solution of N-{[2-(benzyloxy)-4-fluorophenyljmethyl}-1-methylpiperidin-4-amine

(127 mg) in dichloromethane (2 ml) at room temperature was added a solution of 1-
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(isocyanatomethyl)-4-(2-methylpropoxy)benzene (112 mg) in dichloromethane (1 ml). The
mixture was stirred 3 hours, then washed with NaOH (3x1 ml, 1 M aqueous). The organic phase

was dried using a phase separator and concentrated to oil (229 mg).

[00391] 1-[(4-fluoro-2-hydroxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(2-
methylpropoxy)phenylmethyl}urea; trifluoroacetic acid
[00392] To a stirred solution of 1-{[2-(benzyloxy)-4-fluorophenyl]methyl}-1-(1-

methylpiperidin-4-yl)-3-{[4-(2-methylpropoxy)phenylJmethyl }urea (90 mg) in ethanol (5 ml)
under a nitrogen atmosphere was added palladium (10% by weight) on charcoal (58 mg) in one
portion at room temperature. The nitrogen atmosphere was exchanged for a hydrogen
atmosphere and the mixture was stirred for 2.5 hours. The hydrogen atmosphere was removed,
the mixture was filtered through a plug of celite with ethanol and the filtered solvent was
‘concentrated to crude oil. The crude material was purified by HPLC, eluting With 55-75%
acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (33 mg,
0.059 mmol, 41% over 4 steps). 'H NMR (400 MHz, Chloroform:-d) § 12.13 (bs, 1H), 7.12 (d,
2H), 6.98 (t, 1H), 6.79 (d, 2H), 6.61 (d, 1H), 6.47 (t, 1H), 5.63 (s, 1H), 4.31 (s, 4H), 4.19 (s, 1H),
3.67 (d, 2H), 3.45 (d, 2H), 2.82 (s, 2H), 2.72 (s, 3H), 2.36 (q, 2H), 2.12 - 1.94 (m, 1H), 1.82 (d,
2H), 1.00 (d, 6H); LC-MS: 444.3 [M+H]".

[00393] Example 14: 1-[(4-fluorophenyl)methyl]-3-{[2-hydroxy-4-(2-
methylpropoxy)phenyl]methyl}-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (14)

o/ﬁ/

F 0
F
N OH
| F
F
[00394] 2-(benzyloxy)-4-(2-methylpropoxy)benzonitrile
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[00395] To a stirred solution of 2-(benzyloxy)-4-fluorobenzonitrile (208 mg, 0.92 mmol)
in dioxane (2 ml) at room temperature was added isobutanol (126 ul), followed by potassium
tert-butoxide (146 mg) in one portion. The mixture was stirred for 17 hours then then water (10
ml) was added and the mixture extracted with diethyl ether (3x10 ml). The combined organic

phases were dried using a phase separator and concentrated to oil (287 mg)..

[00396] [2-(benzyloxy)-4-(2-methylpropoxy)phenyl]methanamine

H,N
0 /Y
[00397] 2-(benzyloxy)-4-(2-methylpropoxy)benzonitrile (287 mg mmol) was dissolved in
a 4 °C solution of\BHg (1 ml, I M in tetrahydrofuran). After 1.5 hours the mixture was heated to
60 °C, after 1.5 hours additional BHj solution (1 ml) was added and stirring continued for 17
hours. The mixture was cooled to room temperature, NaOH (4 ml, 1 M aqueous) was added
dropwise and the mixture extracted with diethyl ether (3x5 ml). The combined organic phases
were dried using a phase separator and concentrated to oil (393 mg).

[00398] 3-{[2-(benzyloxy)-4-(2-methylpropoxy)phenylJmethyl}-1-[(4-
fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea
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[00399] To a stirred solution of diphosgene (50 ul) in dichloromethane (1 ml) at 0 °C was
added a mixture of [2-(benzyloxy)-4-(2-methylpropoxy)phenylJmethanamine (102 mg) and
pyridine (87 pul) in dichloromethane (1 ml) dropwise over 2 minutes. The mixture was stirred for
1 hour then added to a stirred solution of N-[(4-fluorophenyl)methyl]-1-methylpiperidin-4-amine
(71 mg) in dichloromethane (1 ml) at room temperature dropwise over 2 minutes. The mixture
was stirred 3 hours, then washed with NaOH (3x1 ml, 1 M aqueous). The organic phase was
dried using a phase separator and concentrated to oil (168 mg).
[00400] 1-[(4-fluorophenyl)methyl]-3- {[2-hydroxy-4-(2-methylpropoxy)phenyl|methyl} -
1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid
[00401] To a stirred solution of 3-{[2-(benzyloxy)-4-(2-methylpropoxy)phenyl]methyl}-1-
[(4-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea (168 mg) in ethanol (5 ml) under a
‘ nitrogen atmosphere was added palladium (10% by weight) on charcoal (70 mg) in one portion
at room temperature. The nitrogen atmosphere was exchanged for a hydrogen atmosphere and
the mixture was stirred for 2.5 hours. The hydrogen atmosphere was removed, the mixture was
filtered through a plug of celite with ethanol and the filtered solvent was extracted with
dichloromethane (3x5 ml). The combined organic phases were dried using a phase separator and
concentrated to crude oil. One third of the crude material was purified by HPLC, eluting with 40-
70% acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (15
mg, 0.026 mmol, 33% over 4 steps). 'H NMR (400 MHz, Chloroform-d) § 12.65 (bs, 1H), 7.10 -
(dd, 2H), 6.99 (t, 2H), 6.81 (d, 1H), 6.47 (d, 1H), 6.33 (dd, 1H), 5.05 (t, 1H), 4.64 (t, 1H), 4.36
(s, 2H), 4.19 (d, 2H), 3.67 (d, 2H), 3.55 (d, 2H), 2.89 — 2.74 (m, 5H), 2.23 (q, 2H), 2.05 (p, 1H),
1.85 (d, 2H), 1.00 (d, 6H); LC-MS: 444.3 [M+H]".
[00402] Example 15: 1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-
fluoroethoxy)phenyljmethyl} - 1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (15)
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[00403] 4-(2-fluoroethoxy)benzonitrile

X

N
A
F
0 N
[00404] 2-fluoroethanol (145 pl, 2.46 mmol) was added to a mixture of potassium tert-

bﬁtoxide (277 mg, 2.46 mmol) in dioxane (2 ml). After 5 minutes of stirring at room temperature
4-fluorobenzonitrile (199 mg, 1.64 mmol) in dioxane (2 ml) was added to the mixture. After 16
hours of stirring at room temperature the mixture was added to a layer of diethyl ether (5 ml) on
water (5 ml). The water phase was extracted with diethyl ether (3 x 5 ml), the combined organic
layers were dried using a phase separator and concentrated to afford the desired intermediate as a
white solid (261.3 mg).

[00405] [4-(2-fluoroethoxy)phenylJmethanamine

H,N

F .
0] /\/ N

[00406] Borane (2 ml, 1 M in tetrahydrofuran, 2 mmol) was added to 4-(2-
fluoroethoxy)benzonitrile (133 mg, 0.805 mmol). After 1 hour of stirring at room temperature
the mixture was heated to 40 °C. After 1 hour of stirring the mixture was concentrated. The
residue was re-dissolved in methanol (2 ml), refluxed for 1 hour and concentrated to an oil.

NaOH (1 ml, 1 M aqueous) was added and the product was extracted with ethyl acetate (2 x 1
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ml). The organic layer was dried using a phase separator and concentrated to afford the desired

intermediate as an oil (113.8 mg).

[00407] 3-[(2,4-difluorophenyl)methyl]-1-{[4-(2-fluoroethoxy)phenyl |methyl}-3-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid
[00408] [4-(2-fluoroethoxy)phenyl methanamine (51.3 mg, 0.303 mmol) dissolved in

dichloromethane (0.5 ml) was added to diphosgene (18.3 pl, 0.152 mmol) dissolved in
dichloromethane (0.5 ml) then diisopropylethylamine (106 pl, 0.606 mmol) was added dropwise.
After 15 minutes of stirring at room temperature N-[(2,4-difluorophenyl)methyl]-1-
methylpiperidin-4-amine (87.4 mg, 0.364 mmol) dissolved in dichloromethane (0.5 ml) was
added. After another 2 hours of stirring the mixture was concentrated. The crude material was
purified by HPLC, eluting with 15-50% acetonitrile in water (containing 0.1% trifluoroacetic
acid) to afford the title compound (87.0 mg, 52 %): '"H NMR (400 MHz, Chloroform-d) § 12.88
(bs, 1H), 7.12 (q, 1H), 7.05 (d, 2H), 6.86 — 6.75 (m, 4H), 4.84 — 4.76 (m, 1H), 4.75 — 4.63 (m,
3H), 4.36 (s, 2H), 4.28 (d, 2H), 4.23 - 4.19 (m, 1H), 4.17 - 4.12 (m, 1H), 3.57 (d, 2H), 2.90 -
2.73 (m, 5H), 2.17 (qd, 2H), 1.89 (d, 2H).; LCMS: 436.3 [M+H]".

[00409] Example 16: 1-[(2,4-diﬂuorophenyl)meth.yl]-3-[(4-ethoxyphenyl)methyl]-1-(1-
methylpiperidin-4-'yl)urea (16) .

oL
QT

[00410] 1-ethoxy-4-(isocyanatomethyl)-benzene
_ OCN /\©\ :
0 N\
{00411} 4-Ethoxyphenylacetic acid (10.0 g, 53.38 mmol) was refluxed for 2 hours in a

mixture of dichloromethane (60 ml), thionyl chloride (40 ml) and N,N-dimethylformamide (200
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ul). The mixture was evaporated and triturated in diethyl ether. The diethyl ether extract was
evaporated to give 2-(4-ethoxyphenyl)acetyl chloride (10.98 g, 100 % yield). This material (7.0
g, 95 % purity, 33.4 mmol) was dissolved in acetone (15 ml) and added at 0 °C during 10
minutes to a solution of sodium azide (3.07 g, 46.8 mmol) in water (15 ml). After stirring at 0 °C
for 1 hour the mixture was diluted with cold water (40 ml) and extracted with toluene 2x 40 ml.
The organic extracts were combined, dried (sodium sulfate) and concentrated to 60 ml on a
rotary evaporator using a water bath at 30 °C. The toluene solution was heated to 65 °C in an oil
bath until the gas evolution stopped (30 minues). The mixture was stirred for additional 5
minutes and thereafter evaporated to give an oil that was dissolved in heptane (40 ml). The
solution was filtered to remove solids and the filtrate was evaporated to afford the title
compound as an oil (6.81 gram, 100 % yield).

[00412] 3-[(2,4-difluorophenyl)methyl]-1-[(4-ethoxyphenyl)methyl]-3-(1-
methylpiperidin-4-yl)urea

[00413] 1-Ethoxy-4-(isocyanatomethyl)benzene (87% pure, 200 mg 1,08 mmol) was
dissolved in dichloromethane (2 ml) and N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-
amine (200 mg, 832 umol) dissolved in dichloromethane (1 ml) was added. 'l he mixture was
stirred for 20 min, then partitioned between sodium hydroxide (aqueous, 0.5 M) and
dichloromethane. The organic phase was evaporated and the residue was recrystallized
consecutive from diethyl ether/hexanes, acetone/water and diethyl ether/hexanes to give 109 mg
of impure compound. The material was purified by silica gel chromatography, eluting with 0-33
% methanol in ethyl acetate to afforded the title compound (71 mg, 21 % yield); 'H NMR (400
MHz, Chloroform-d) & 7.26 — 7.16 (m, 1H), 7.09 (d, 2H), 6.86 — 6.73 (m, 4H), 4.53 (t, 1H), 4.40
(s,2H), 4.32 (d, 2H), 4.32 - 4.20 (h, 1H), 4.01 (q, 2H), 2.89 (d, 2H), 2.27 (s, 3H), 2.16 — 2.02
(m, 2H), 1.74-1.62 (m, 4H), 1.40 (t, 3H); 418.0 [M+H]".

[00414) Example 17: 3-[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-
1-(1-methylpiperidin-4-yl)urea; hemitartrate (17)
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[00415] 3-[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea; hemitartrate .
[00416] N-[(2,4-difluorophenyl)methyl}-1-methylpiperidin-4-amine (1.89 mmol, 478 mg),

phenyl N-{(4-cyclopropoxyphenyl)methyl]carbamate (97 %, 585 mg, 2.0 mmol) and potassium
carbonate (2.5 mmol, 350 mg) were suspended in tc’)luene (5.0 ml). The mixture was stirred at 70
°C for 16 hours, then partitioned between toluene and sodium hydroxide (aqueous, 0.5 M). The
organic phase was separated and concentrated. The material was purified by silica gel
chromatography, eluting with 0-50 % methanol in ethyl acetate. Fractions containing the desired
product were pooled and concentrated. Diethyl ether (10 ml) was added. The mixture was
filtered and concentrated to give 3-[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-
difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea (725 mg, 1.688 mmol, 89 % yield). This
material (725 mg, 1.688 mmol) and L-(+)-tartaric acid (0.844 mmol, 127.3 mg) were dissolved
in ethanol (5.0 ml) using an ultrasonication bath. The solvents were then evaporated to give the
title compound as the hemitartrate salt (glassy foam, 906 mg). '"H NMR (400 MHz, Chloroform-
d) 6 7.16 (q, 1H), 7.05 (d, 2H), 6.94 (d, 2H), 6.84 — 6.73 (m, 2H), 4.70 (bt, 1H), 4.62 — 4.48 (m,
1H), 4.41 (s, 2H), 4.33 (s, 1H), 4.28 (d, 2H), 5.70 (m, 1H), 3.42 (t, 2H), 2.72 — 2.56 (m, 2H), 2.63
(s, 3H), 2.18 (m, 2H), 1.81 (d, 2H), 0.76 (m, 4H); LC-MS: 430.3 [M+H]".

[00417] Example 18: 3-{[4-(tert-butoxy)phenyl]methyl}-1-[(2,4-difluorophenyl)methyl]-
1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (18)
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[00418] The compound was prepared in analogy with1-[(2,4-difluorophenyl)methyl]-3-
{[4-(2-fluoroethoxy)phenylJmethyl}-1-(1-methylpiperidin-4-yljurea (example 15) using 4-
fluorobenzonitril and potassium tert-butoxide. 2-fluoroethanol was not added. The crude material
was purified by HPLC, eluting with 20-55% acetonitrile in water (containing 0.1%

trifluoroacetic acid) to afford the title compound (19.7 mg, 32 %): 'H NMR 'HNMR (400 MHz,
Chloroform-d) & 12.57 (bs, 1H), 7.12 (g, 1H), 7.00 (d, 2H), 6.88 (d, 2H), 6.81 (t, 2H), 4.81 - 4.65
(m, 2H), 4.37 (s, 2H), 4.31 (s, 2H), 3.59 (d, 2H), 2.93 - 2.72 (m, 5H), 2.17 (q, 2H), 1.91 (d, 2H),
1.31 (s, 9H); LCMS: 446.3 [M+H]".

[00419] Example 19: 3-(4-(allyloxy)benzyl)-1 -(2,4-diﬂubrobenzyl)- 1-(1-methylpiperidin-

4-yl)urea; trifluoroacetic acid (19)
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[00420] phenyl N-{[4-(prop-2-en-1-yloxy)phenyl]methyl} carbamate
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[00421] 4-(hydroxy)-benzaldehyde (10.0 g, 80.25 mmol), potassium carbonate (163.8
mmol, 22.6 g), tetrabutylammonium iodide (1.0 mmol, 377 mg), allyl bromide (121 mmol, 10.6
ml) and N,N-dimethylformamide (4.0 ml) were stirred at 20 °C for 6 hours and then partitioned
between water and diethyl ether. The organic phase was washed with water several times, then
dried and evaporated to give 4-(éllyloxy)-benzaldehyde as an oil (13.3 g, 100 %). This material
(11.17 g, 68.8 mmol) was dissolved in ethanol (40 ml) and sodium borohydride (35 mmol, 1.351
g) was added in portions. The mixture was stirred 1 hour and then concentrated, sodium
hydroxide (aqueous, 5 M, 30 ml) and water (100 mL) were added and the mixture was extracted
with diethyl ether. The organic phase was washed with water and brine and then evaporated to
give 4-(allyloxy)-benzylalcohol (10.49 g, 63.9 mmol, 93 %). This alcohol (3.0 g, 18.2 mmol)
was dissolved in dichloromethane (10 ml) and thionyl chloride (37 mmol, 2.8 ml) was added.
The mixture was stirred at 40 °C for 10 min and then evaporated. The residue was dissolved in
N,N-dimethylformamide (7 ml) and potassium phthalimide (20 mmol, 3.75 g) followed by
pyridine (5§ mmol, 410 pl) were added. The mixture was stirred at room temperature 20 hours
and then at 50 °C for 30 min. Hydrochloric acid (aqueous, 1 M, 20 ml) was added. The crystals
were isolated by filtration, washed with 33 % methanol in water and dried to give 5.18 g material
which was recrystallized from 95 % ethanol to give the phthalimide derivative (4.7 g, 88 %
yield). This material was stirred in 33 % methylamine in ethanol (16 ml) and ethanol (15 ml) for
18 hours, then at 60 °C for 30 min. The mixture was partitioned between diethyl ether and
sodium hydroxide (0.2 M). The organic phase was separated and extracted with hydrochloric
acid (aqueous, 1 M). The aqueous phase was made basic with sodium hydroxide (5 M), then
extracted with diethyl ether. The organic phase was dried and evaporated to give the intermediate

4-allyloxy-benzylamine (2.247 g, 86 %). This material (1.5 g, 9.1 mmol) and pyridine (11.83
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mmol, 0.96 mL) were stirred in dichloromethane (10 ml) on an ice bath and phenyl
chloroformate (10.01 mmol, 1.614 g, 1.3 ml) dissolved in dichloromethane (5 ml) was added
dropwise during 20 minutes. The mixture was stirred at room temperature for 1 hour, then
partitioned between dichloromethane and hydrochloric acid (aqueous, 0.5 M). The organic phase
was dried and evaporated to an oil (2.3 g). Recrystallization from ethanol/water gave the desired
intermediate as crystals (4.62 mmol, 1.31 g, 51 %).

[00422] 3-[(2,4-difluorophenyl)methyl]-3-(1-methylpiperidin-4-yl)-1- {{4-(prop-2-en-1-
yloxy)phenylJmethyl}urea; trifluoroacetic acid

[00423] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (0.588 mmol, 149
mg) and phenyl N-{[4-(prop-2-en-1-yloxy)phenyl]methyl} carbamate (200 mg, 0.705 mmol)
were dissolved in toluene (1.5 ml) and cesium carbonate (1.0 mmol, 326 mg) was added. The
mixture was stirred at 80 °C for 2 hours, then partitioned between diethyl ether and sodium
hydroxide (aqueous, 0.5 M). The organic phase was concentrated and purified by silica gel
chromatography, eluting with 0-50 % methanol in ethyl acetate. Fractions containing the desired
product were pooled and concentrated. Diethyl ether was added. The mixture was filtered and
concentrated 1o give the desired compound as the tree base (112 mg, 0.261 mmol, 44 % yield).
This material was dissolved in dioxane (3 ml) and trifluoroacetic acid (0.27 mmol, 21 ul) was
added followed by freeze drying to afford the title compound (0.27 mmol, 146 mg, 100 % yield).
'H NMR (400 MHz, Chloroform-d) & 12.96 (s, 1H), 7.13 (q, 1H), 7.04 (d, 2H), 6.87 - 6.75 (m,
4H), 6.04 (m, 1H), 5.40 (qd, 1H), 5.29 (qd, 1H), 4.78 — 4.63 (m, 2H), 4.51 (d, 2H), 4.37 (s, 2H),
4.29 (d, 2H), 3.58 (d, 2H), 2.83 (t, 2H), 2.78 (s, 3H), 2.20 (m, 2H), 1.90 (d, 2H); LC-MS: 430.3
[M+HJ". .

[00424) Example 20: 3-[(1-benzofuran-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid (20)

91-



WO 2019/040107 PCT/US2018/000354
o)
H |
F o)
\ o
| F
OH
F
F

[00425] To a stirred solution of diphosgene (21.2 mg, 107 pmol) in dichloromethane (700
ul) was added (1-benzofuran-5-yl)methanamine (30.0 mg, 204 umol) and triethylamine (56.8 pl,
408 mmol) in dichloromethane (700 pl). The mixture was stirred for 30 minutes before N-[(2,4-
difluorophenyl)methyl]-1-methylpiperidin-4-amine (51.4 mg, 214 pmol) was added. After
additionally 5 hours the mixture was concentrated. The crude material was purified by HPLC,
eluting with 15-50 % acetonitrile in water-(containing 0.1 % trifluoroacetic acid) to afford the
title compound (79 mg, 74 %). 'H NMR (400 MHz, Chloroform-d) § '"H NMR (400 MHz,
Chloroform-d) & 12.07 (bs, 1H), 7.62 (d, 1H), 7.40 (d, 1H), 7.32 (s, 1H), 7.12 (q, 1H), 7.08 —
7.01 (m, 1H), 6.80 (t, 2H), 6.70 (d, 1H), 4.90 (bs, 1H), 4.79 — 4.64 (m, 1H), 4.43 (s, 2H), 4.38 (s,
2H), 3.59 (d, 2H), 2.86 (t, 2H), 2.78 (s, 3H), 2.17 (qd, 2H), 1.91 (d, 2H).; LC-MS: 414.2 [M+H]".
[00426] General procedures
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[00427] Scheme S1: General procedure A (GP A).

[00428] Amine 1 (1.1 equiv.) was added to ketone 2 (1.0 equiv.) in CH2Cl, followed by
addition of sodium triacetoxyborohydride (1.5 equiv.). The reaction mixture was stirred for 3
hours at room temperature, then concentrated under reduced pressure. The residue was diluted
with NaOH (1 M, aq.) and extracted with CH2CL. The organic phase was dried and concentrated
under reduced pressure to give secondary amines 3, that was used in the next step without
purification or purified by silica gel column chromatography. A solution of amine 4 (1.0 equiv.)
in CH,Cl, was added dropwise to a solution of diphosgene (0.5 equiv.) in CH2Cl; at room
temperature. DIPEA (3.0 equiv.) was added and the resulting mixture was stirred for 5 minutes at
room temperature. Thereafter a solution of secondary amine 3 (1.1 equiv.) in CH2Cl was added
and the reaction mixture was stirred overnight at room temperature. The mixture was
concentrated under reduced pressure and the desired urea 5 was purified by preparative HPLC
eluting with acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the TFA salt of
the product or purified by preparative HPLC eluting with acetonitrile in water, containing 6 ppm

ammonia (28% aq.), to afford the product as the free base.
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[00429] Scheme S2: General procedure B (GP B).
[00430] Amine 1 (1.1 equiv.) was added to ketone 2 (1.0 equiv.) in CH,Cl; followed by
addition of sodium triacetoxyborohydride (1.5 equiv.). The reaction mixture was stirred for 3 '
hours at room temperature, then concentrated under reduced pressure. The residue w‘as diluted
with NaOH (1 M, aq.) and extracted with CH2Cl,. The organic phase was dried and concentrated
under reduced pressure to give secondary amines 3, that was used in the next step without
purification or purified by silica gel column chromatography. Isocyanate 4 (1.0 equiv.) in CH2Cl,
was added to a solution of secondary amine 3 (1.0 equiv.) in CH2Cl, at room temperature, the
reaction mixture was stirred for 3 hours. The mixture was concentrated under reduced pressure
and the desired urea 5 was purified by preparative HPLC eluting with acetonitrile in water
(containing 0.1% trifluoroacetic acid) to afford the TFA salt of the product or purified by
preparative HPLC eluting with acetonitrile in water, containing 6 ppm ammonia (28% aq.), to

afford the product as the free base.
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[00431] Scheme S3: General procedure C (GP C).

[00432] Amine 1 (1.1 equiv.) was added to ketone 2 (1.0 equiv.) in CH2Cl; followed by
addition of sodium triacetoxyborohydride (1.5 equiv.). The reaction mixture was stirred for 3
hours at room temperature, then concentrated under reduced pressure. The residue was diluted
with NaOH (1 M, aq.) and extracted with CH2Cl,. The organic phase was dried and concentrated
under reduced pressure to give secondary amines 3, that was used in the next step without
purification or purified by silica gel column chromatography. A solution of amine 4 (1.0 equiv.)
in CH2Cl, was added dropwise to a solution of diphosgene (0.5 equiv.) in CH2Cl; at room
temperature. DIPEA (3.0 equiv.) was added and the resulting mixture was stirred for 5 minutes at
room temperature. Thereafter a solution of secondary amine 3 (1.1 equiv.) in CH>Cl, was added
and the reaction mixture was stirred overnight at room temperature. The mixture was
concentrated under reduced pressure and the desired urea 5 was purified by preparative HPLC
eluting with acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the TFA salt of
the product or purified by preparative HPLC eluting with acetonitrile in water, containing 6 ppm

ammonia (28% aq.), to afford the product as the free base.
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[00433] Scheme S4: General procedure D (GP D).

[00434] Amine 1 (1.1 equiv.) was added to ketone 2 (1.0 equiv.) in CH,Cl; followed by
addition of sodium triacetoxyborohydride (1.5 equiv.). The reaction mixture was stirred for 3
hours at room temperature, then concentrated under reduced pressure. The residue was diluted
with NaOH (1 M, aq.) and extracted with CH,Cl,. The organic phase was dried and concentrated
under reduced pressure to give secondary amines 3, that was used in the next step without
purification or purified by silica gel column chromatography. Isocyanate 4 (1.0 equiv.) in CH2Cl»
was added to a solution of secondary amine 3 (1.0 equiv.) in CH2Cl, at room temperature, the
reaction mixture was stirred for 3 hours. The mixture was concentrated under reduced pressure
and the desired urea 5 was purified by preparative HPLC eluting with acetonitrile in water
(containing 0.1% trifluoroacetic acid) to afford the TFA salt of the product or purified by
preparative HPLC eluting with acetonitrile in water, containing 6 ppm ammonia (28% aq.), to
afford the product as the free base.

[00435] In Schemes S1-S4 above R, Rii, Riii, Riv,, Ry, Rvi, Ryii, Ryiii, Rix, and Ry are
independently absent, or present 1, 2 or 3 times and the R-group is disclosed in the final
compound in Table 1, i.e. in Example 21, Ry is present twice, both times fluoro, Ryi is absent, and
R.ii 1s present once and is methyl.

[00436] In Schemes S3 and S4 ring systems A and B are selected from the group

consisting of 5 and 6 membered ring systems, such as alicyclic, heteroalicyclic, aryl, and
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heteroaryl, and the respective ring system can be seen in Table 1. E.g. ring system A in Example

22 is a heteroalicyclic ring, i.e. an oxazole.

97-



PCT/US2018/000354

WO 2019/040107

_
N
x9UI \
weuepaw([A +OUTW N 3
-G-[Opul-HI | 4ouo-p-uipt | eueypaw(jAu A@/\n N
-0IpAqIp-¢‘z | IodidiAyow | sydorongjip /:\
O] -Kuyew-p) 1 0 © : €T
HO o4
TN
weueqlow([A o
S ourw ° ’
*900
70ZeX0ZU3q | suo-p-urpr | eueyow(Ku A/ZHU<H N
-€‘1 | 1odidjAypow | agdoonprp . /:\
O| -MAypuw-7) 1 +'0) ° ? (44
HO of4 _
DI
o
x9ul xouIu UN N
weuelaw([A [ Louo-p-uipt | euepow(jAu N\ u N
-g-[opur-H1 | rodidiAmqow | sydoronggip /:\
O| -lApeu-g) 1 +°0) ° . 12
am punoduw
paosoig s[eLdjew Sunaelg amjonng | o)/ordurexy

"d dO PUe D dD ‘d dD V IO 4q paredaid spunoduro) :1 9[qe],

98



PCT/US2018/000354

WO 2019/040107

LUt
Sul | ouo-p-uipt | eueqow(jAu
weuepow(jA | odidjApow | sydoronyyip
-9-urjouinb) 1 0 © : LT
HO of4 |
D
o}
1 xJUTTIRT LJuTwEe q\ © ) @ 4
eqowi([Auayd | ouo-p-uipr | -[-Ueyld(jAu /@/\ n N
Axodoidopokos | redidiAypowr | sydorongyip /_j
“b) -1 vO1 ° ? 9
|
N
oy L Y
wreuey)ou((A LUII N d
-g-foput | ,ouo-p-uipt | eueyOW (AU |IA/M©/\ H N
-H1-[Apowp | rodidiAyiow | sgydoronyyip /:\
T 1 40 © . ST
HO of4
xoUl /:\ h_
weueyou(A o]
-9 4T 72 N
-[0ZBXOZUSq | 4SUO-{-UIpl | RURIOW([AU | N n N
-1 | redidiAmow | sydoronyip © /:\ /\@\
-IApew-¢) -1 ) © ! v

99



PCT/US2018/000354

WO 2019/040107

N
*9Ul
weueqow([A Furu )
-G | wouo-p-urpt | eueypow(jAu A/ H@/\H N
-fozexozuaq | rdidiAyowr | osgdosongyip N /:\
-€'1) ! +0) ° 0¢
_
N
x9Ul
weueqlaw((A FouTu N
-9 | youO-p-tIpt | EUEGOW(AU 4 N_ N
-[ozexozuaq | rodidjAypow | aydoiongyrp © /:\
-€°1) u! v'0) © 67
HO of4 |
R
xUT 0
Emamﬁoaﬁm - o
H
-[ozexozuaq | *°UO-y-UIP! eueow(jAu NN N N
-z°1 | *edidiAysouwr | sydoronfyip /:\
-IAqaw-¢) 1 +0) ° 8¢

100



PCT/US2018/000354

WO 2019/040107

*%[0-1
-ueikdozuaq HO oty
: N
-Hg-01pAYIp "o o
~p*¢-IAqrowIp U ’
-7T-(1| «ouo-p-uIpt | BURpOW([AU NN
Aypowmourure) | rodidiAyqow | sydoronfyip o /:\
L 1 0 ° €€
xoUl HO of4 _
wrewemow(iA o
o
Io J
-uIZeXO0ZU3q Louru °© .,
b 1-HT | *QUO-p-uIpt | eueqou([Au m NN
-o1pAyIp-4¢ | 1edidiAqowr | sydorongyip 4_ /:\
-[Agpou-) T +'7) © 43
_
N
\ @ m
«JUT . Foutua N
weueou([A | 4ouo-p-uIpt | eueyow(jAu A/H@/\n z /\@\
-g-fopur-g1 | IodidiAypown | sydoronyjip /:\
-Agow- 1) T +7) © 1£3

101



PCT/US2018/000354

WO 2019/040107

x9UOIp
-I°1-2u

N
oydormqiozuaq o
oL/ 4
=5 1-0IPAYIp souru s
-€°C-(1| «ouo-p-uipt | euepOW(jAU AM@/\ n N
Apowourwe) | rodidjAypow | sydosonyyrp /:\
- 1 0 © LE
_
N
J
£2UT =10 1400 HN
weuelow([A | Louo-H-urpt | eueypow(jAu \ u N
-g-[oput-H1 | JodidiAmow | osydoronyyrp ) /_j
-Apew-7) -1 +'0) ° 9¢
_
N
*x9Ul
ureueow((A =101 100 Y J
-9 | £9UO-p-uIpl | euePIW(JAU zx\”@/\ n N
-[ozeput-H1 | IodidjAqiow | asydorongjip \z /_ﬁ
“Kgew-1) 1 +°7) ° S¢
|
N
xx9UT 4
weueyow(jA 11004 =
-L-UQUWIONYD | ,9UO-H-uIpt | eueyglow(jAu u N
-Hz-1Ampourp | tedidjAyiowt | aydoronpyrp o /:\
-7°0) 1 +'0) ° 143

102



PCT/US2018/000354

WO 2019/040107

#9UO0-7
-[ozerpozuaq |
-€°1 N
-H1-o1pAqIp \ )
-€‘Z-1Apeup 42U N
-€‘1-(1 | #duO-p-uIpt | eUBOWI(JAU o“\/ u N
Aqpowourwre) | radidiAyiom | sydoronprp \z /:\
-S -1 +°0) © ov
_
N
x Ul u_
weueyou(jA xuT! N
4 H
-9 | 4ouo-p-uIpt | eueOWI(JAU A N N
-[ozerniozuaq | IodidiApow | sydoronfyip s /:\
€1) 1 “+°7) © 6€
HO o4 _
RIS
o}
E
2T KuTuI .
weueqlow([A | LoUOo-{-uIpl | eueyloW(JAU N N
-c-uopui-I[ | sodidiAypow | aydoronyytp /:\
-0IpAYIP-€£°7) -1 -+°7) © 8¢

103



PCT/US2018/000354

WO 2019/040107

o N
x9[HIIU
+9 ozuaqoxonyy o C =
utureueyiow| |, OUO-f-UIPT -¢-(I4 /ﬂ /©<n N
Kuagd(Axo[A | rodidiAgiowr | prowourure) /:\
-g-uedoid)-y) -1 b ° ? 134
_
N
$x UL
weueylow(< ouTuI HN .
-G | ouo-p-uIpi | eueypowr(jAu NN " N
-jozepur-H1 | 1odidjAyyow | sydosongjip /:\
-TAgew-¢) -1 +'0) ° ° (44
|
N
xoUl souru Y @
weueyow([A | 4oUuo-p-uIpl | eueyOW([AU AN u N
-9 | 1odid[Ayqiowr | aydorongyip HN /:\
"[0Zepul-H1) 1 v ° ! 184

104



PCT/US2018/000354

WO 2019/040107

4
a d
a N
a HO ..._
#5201 a
weueyow((A © O 4
uoyd {Axo[[K qourm | 9 H
-z-uedord(°H | 4 ouo--uipl | eueyow(jAu d a a N /:\ N
JIAewW(EH,) | redidiAygow | sydoronyyrp d
-Z1}-b) 1 +7) © o
E
HO
E
x9UT o N
weueylau(] o
) Kuaygdoronyy /“\ g
urureueyowy| | ,oUO0--UIPT -C- N N
Auayd(Axo[K | 1adidiAyyowr | [Adoxdo[oAd /:\
_-g-uedoid)-p] 1 b) ° St
4
HO
0o N
o N°o
*2 £ /j "
utwreuelow| | ,OUO-{-UIPI | UIWRURYIOW N N
[Auoyd(Axolk | rodidjAqiow | (JAusydonru /—ﬁ
-g-uedoid)-y] -1 | -p-oionjy-7) © 44

105



PCT/US2018/000354

WO 2019/040107

e o) 4
QUIWBURYISW | ,SUO-p-UIpl | vuRISW([AU 2/:\2
(1Auagdoionyy | rodidiAyowr | agdoionyp
-b) 1 ') © 6%
i |
4
Io/:\N N
4
s[Lyruo 0 o .
ZUdqAXOoIdwW Kurua H
(1| sPuo-p-urpt | euempaw(jAu NS NN
Apowourwe) | rodidjAysw | sydoronytp /:\
-S I v°7) ° 8Y
4
JK&
HO
4
5 N
o 4
 ouu o | N @(
eqow([Auayd | ,ouo-p-uIpt | -[-ueyR(jAu N N
AxodoxdooAs | radidiAowr | asydorongyip /:\
b) 1| -+'0-1-(a1) ° Ly

106



PCT/US2018/000354

WO 2019/040107

$xUT
weuepow([A o 0
-g-u FUTWI h H
rdoxorpozuaq | ,ouo-4-urpt | eueylou(jAu o N N
-$‘1-HZ | didiAyiow | asydoronyyp /:\
-0IpAYIP-5°€) 1 $°7) © 43
F|
J\N .
HO N
E|
- O o
aur U H
weuePow(jA | ,2UO-{-uIpt | euRPOW([AU N N
uoydAxopowr | rodidiApow | sydorongip /:\
~p-0I0[Y0-7) 1 +'7) © © Is
I |
B
d
~° ©
H
% U gourm N N
euelowW([Aud | ,OUO-{-UIP! | eUBIW(AU /:\
ydAxoyioump | rodidiAyow | aydoronyyip _© o
v'0) -1 -¥'2) 0S

107



PCT/US2018/000354

WO 2019/040107

4 4 THO
_._o/:Vj N
Ul mzo/ o
wreueylow([A N
-s £OUI Q H
-[0ZeIpOZUdq | ,QUO-H-UIpl | BUBYIOW([AU N N N
-¢‘1-H1 | IodidiAyjowt | asydoronyyp /:\
-TApaw-1) a! +°7) ° Ss
|
E|
Io/:\,A
d
N
/O 6]
4 4
x UL
weueyaw([A »UTUI /Q\ H .
uoydAxoyowr | ,ouO-p-uIpt | euRPIW (AU z/:\
-¢ | JodidjAqiowm | sydoionyyip
-0ION[IP-4°7) 1 +7) © bS
] |
4
Io/:\N N
d
0 o)
£UTWRUEYID ~ .
w[Auayd(JAy xUTW N N
jowoIoONjIn) | ,UO-H-UIpl | BUBYIOW(JAU /—j
-z | 1edidiAyqiow | sydosonyyip €40 o
-Axoyiouw-] -1 $°0) €5

108



PCT/US2018/000354

WO 2019/040107

x5 UBINJOZUDq
~1-0IpAYIp N N
-€°Z-Amomp xouru Q /:\
-C°-(Amd | (duO-p-uIpt | euESW (AU o E
wojeueAkoost) | radidiAqiomr | sydorongyip
b -1 v°7) 8¢S
HO._~ _O%4
/—,_\ N
* @)
£UIZUIq(AX %2 o
odoxdiAyjow uTurRuRow H
-O-v-(1Aqe | youo-p-uipt | [[Ausyd(JAq N N
wojeuekoost) | rodidiAgjow | suroionfyLy) /:\ c
1 -1 | -g-orony-p] © + LS
4 4 %O
Io/:VW _
N
£ E|
HO
N
/
meueqlow(jA | ,ouo-p-ulp | wreueylaw(jA z/:\
-g-1ozeput | uadidiAyow | usydotonyyrp
“HI-IApow-1) 1 +°7) © § 95

109



PCT/US2018/000354

WO 2019/040107

E 3
£oU2ZUAq(AX 0
odoxdiAqiow U foL/\ ©
-D)-p-(jAqre | *SUO-H-UIPI weueyou(] Wl
woyeuekoosr) | Iodididyow | Ausydoronyy . /=\
-1 -1 | -p-o10[qo-7) ° ° 29
4
4 fHD
HO |
uZudq(AX0[A o, o
-z-uedoid) +out /j )
-p-(JAq | *PUO-H-UIPT wreueylow(] 4D | N N
wojeuekoost) | Iodididyyew | Kuoydoronyy /:\ [
0 [
-1 -1 | -p-010[40-7) 19
Hh +
3 °HO
Ing\Nu_ ~_4
* surw HO 4
auozuaq(Ax *E o
Mmo 1d] %%HME eueow(fAu foL/\o ]
-D-b-(Ame | *SUO-p-UIP! sgydAxoyiom z/:\z
wojeuekoost) | IodidjAqow | -z-oronyip °c ., o
-1 -1 -S'Y) Ho 09
HO._ 0% _
N
x4 URINJOZUDQq -
-1-0IpAYIp
-¢‘Z-1Aqawip xOUTUI y
-C'C-(IAqd | 4ouo-p-uIpt | eueyRW([AU o N _N
wojeueAkoost) | rodidiAmpowr | sydosonyyip /:\
9 -1 ') o 4 6S

110



PCT/US2018/000354

WO 2019/040107

I
:S(;
w uw
z
w
w

% *O \r\o o
+U2ZUG(AX urueueylow 4
odoxdiAyow [[Auayd(1Aq3 n N
-O)-v-(1A4e | 4duO-H-wIpt | SWoION{JLN) /:\
wojeuekoost) | radidiAylow | -p o o
-1 -1 | -Axoyjew-7] 99
4
i
HO N
xUIZUIq(AX \ﬁ\o o o)
odoxdjAyoma #UTWH /@/\ H
-0)-b-(1AMe | 4ou0-p-uIpt | eURyIOW([AU z/:\z
wojeueAoost) | rodidiAylow | sgdAxoqlow o o
1 -1 | -z-o101yo-p) ™ 59
4
i
* HO N
£UIZUIqQ(AX \r\ J\.Au .
odoxdjAqow £OUTU 0 0 12
-O-p-(1AWe | xduo-p-uipt | eueyow(jAu Ne N P
wojeuekoost) | radidifylow | sydAxoylomx /:\ 0
-1 -1 | -€-0IO[Yd-}) 0 9
3 4 |
Io/:\N . N )
*
#UIZUQ(AX \F\o o
odoxdiAypowx xUTWI H
-D-v-(JAU10 | 4oUO-H-uipl | eueqlowW(jAU N N
wojeuekoost) | rodidiAgiow | aydoronyyip /:\
-1 1 -$°7) © 5 €9

111



PCT/US2018/000354

WO 2019/040107

*

#xUIZUIq(AX
odoxdAylow £ouTaI \F\o
-O-p-(Ame | jouo-p-uIpt | euepow(jAu /@/\n
wojeuekoost) | radidiAypawr | aydoronyjin /:\
-1 -1 -$v°T) ° 0L
* x9Ul] :
#U2ZUq(AX e[Ayjowrp %\o
odoxdiAqiow -N‘N-oI1on[j /@/\I
-0)-p-(1Ama | Louo-p-urpr -5-(1€ z/:\
wojeueLoost) | rdidjAqiow | Ylowourwe) o
1 T X’ ~ 69
E]
xUIZUIqQ(AX %2 3
odoxdi s e R y)our \r\o 0
-0-v-(1Aye | ,ouo-p-urpl | [[Auoyd(jAm Heo L
wojeurAko0st) | Iodid[Aypow | swotonyLy) /:\
-1 -1 | -t-o10np-7] °© . 89
£UIZUIq(AX %2 4
odoxdjAyyow urwreueyjow \ﬁ\o o)
-0-v-(AMd | youo-p-uipt | [[Kuayd([Am Koo
wojeueAoost) | radidiAyiow | swoion(yiy) /:\
-1 -1 | -p-o101qd-7] o ° L9

112



PCT/US2018/000354

WO 2019/040107

U219y pauosap ajeipaunrajul paredaid ., s1qe[ieae A[[RI0ISWWO))

4
4|
:o/:\,A"_ N
L3
#xUZUQ(AX o o
odoxdAyzow 011001 H 4
-O-p-(AuR | ,ouo-p-urpt | eueyOW(Au N N
wojeuekoost) | rodidiAyzown | sydoionyyp /:\
-1 1 90 © L
E|
Ho |
KUIZUSq(AX UTW \r\ 5 o
odoxdjAow eueqlow (AU © 4
-O-p-(1Agse | youo-p-uipt | sydoronpyrp N N
wojeuekoost) | radidiAylowr -9°C /:\
-1 -1 | -OIO[qd-p) ° 1L

113



WO 2019/040107

[00437]

PCT/US2018/000354

Example/
Compoun
d

NMR

m/z
[M+H]

2]

H NMR (400 MHz, DMSO-d6) & 10.62 (s, 1H), 9.21 (s, 1H), 7.30 - 7.16
(m, 4H), 7.08 - 7.01 (m, 2H), 7.00 - 6.95 (m, 1H), 4.43 (s, 2H), 4.35 (d,
2H), 4.25 (t, 1H), 3.51 - 3.25 (m, 2H), 2.98 (q, 2H), 2.72 (d, 3H), 2.21 (s,
3H), 1.89 - 1.66 (m, 4H).

426.9

22

'H NMR (400 MHz, DMSO-d6) 8 9.19 (s, 1H), 7.56 (d, 1H), 7.48 (s, 1H),
7.30 - 7.16 (m, 4H), 7.13 - 6.95 (m, 1H), 4.42 (s, 2H), 4.35 (d, 2H), 4.28 -
4.16 (m, 1H), 3.53 - 3.14 (m, 2H), 2.98 (q, 2H), 2.72 (d, 3H), 2.59 (s, 3H),
1.90 - 1.69 (m, 4H).

429.3

23

"H NMR (400 MHz, DMSO-d6) 3 7.19 (q, 2H), 7.00 (t, 1H), 6.87 (d, 3H),
6.41 (dd, 1H), 4.39 (s, 2H), 4.11 (s, 2H), 4.00 - 3.85 (m, 1H), 3.23 - 3.12
(m, 2H), 2.86 - 2.76 (m, 2H), 2.71 (d, 2H), 2.65 (d, 3H), 2.09 (d, 3H), 1.88
(t, 2H), 1.59 - 1.37 (m, 4H).

429.3

24

'H NMR (400 MHz, Chloroform-d) & 13.22 (s, 1H), 7.51 (d, 1H), 7.30 (s,
1H), 7.17 (q, 1H), 7.09 (d, 1H), 6.82 (g, 2H), 4.99 (t, 1H), 4.73 - 4.61 (m,
1H), 4.50 (d, 2H), 4.42 (s, 2H), 3.58 (d, 2H), 2.89 - 2.72 (m, 5H), 2.55 (s,
3H), 2.22 (g, 2H), 1.90 (d,2H).

429.3

25

H NMR (400 MHz, DMSO-d6) § 7.31 - 7.14 (m, 4H), 7.06 - 6.90 (m,
3H), 6.13 (s, 1H), 441 (s, 2H), 4.31 (d, 2H), 3.99 - 3.87 (m, 1H), 3.63 (s,
3H), 2.76 - 2.65 (m, 2H), 2.38 (s, 3H), 2.09 (s, 3H), 1.88 (t, 2H), 1.59 -
1.40 (m, 4H).

441.3

26

'H NMR (400 MHz, Methanol-d4) & 7.55 (q, 1H), 7.21 (d, 2H), 7.05 -
6.94 (m, 4H), 5.29 (q, 1H), 4.44 - 420 (m, 2H), 3.72 (tt, 1H), 3.44 (d,
1H), 3.23 (d, 1H), 3.12 - 2.77 (m, 4H), 2.72 (s, 3H), 2.70 - 2.51 (m, 2H),
1.77 (d, 1H), 1.57 (d, 3H), 0.94 (d, 1H), 0.81 - 0.72 (m, 2H), 0.68 - 0.57
(m, 2H).

4443

27

'H NMR (400 MHz, DMSO-d6) 8 9.51 (s, 1H), 8.9 (d, 1H), 8.56 (d, 1H),
8.05 (d, 1H), 7.84 (s, 1H), 7.78 (d, 1H), 7.70 (dd, 1H), 7.34 (t, 1H), 7.30 -
7.19 (m, 2H),

7.07 (t, 1H), 4.48 (d, 2H), 4.45 (s, 2H), 3.40 (d, 2H), 2.9 (q, 2H), 2.72 (s,
3H), 1.92 - 1.73 (m, 4H).

425.3

28

'H NMR (400 MHz, Chloroform-d) 8 12.37 (br. s, 1H), 7.46 (d, 1H), 7.40
(s, 1H), 7.34 (dd, 1H), 7.15 (q, 1H), 6.89 - 6.77 (m, 2H), 4.97 (br. s, 1H),
4.76-4.63 (m, 1H), 4.51-4.45 (m, 2H), 4.42 (s, 2H), 3.63-3.56 (m, 2H),
2.94-2.75 (m, SH), 2.54 (s, 3H), 2.32 (dq, 2H), 1.97-1.86 (m, 2H).

429.3

29

TH NMR (400 MHz, Chloroform-d) & 8.07 (s, 1H), 7.69 (d, 1H), 7.39 (s,
1H), 7.25 - 7.15 (m, 2H), 6.87-6.76 (m, 2H), 4.89-4.77 (m, 1H), 4.62 -
4.33 (m, SH), 3.20 (br. s, 2H), 2.65-2.36 (m, SH), 2.06 (br. s, 2H), 1.81 (d,
2H).

415.3

30

"H NMR (400 MHz, Chloroform-d) 6 8.09 (s, 1H), 7.60 (s, 1H), 7.49 (d,
1H), 7.27 - 7.18 (m, 2H), 6.87-6.74 (m, 2H), 4.82-4.73 (m, 1H), 4.51 (d,
2H), 4.47-4.32 (m, 3H), 3.08 (br. s, 2H), 2.52-2.21 (m, SH), 1.93 (br. s,
2H), 1.78 (d, 2H).

415.3

114-




WO 2019/040107

PCT/US2018/000354

31

'H NMR (400 MHz, Chloroform-d) 8 7.40 (s, 1H), 7.26-7.19 (m, 2H),
7.09 - 7.00 (m, 2H), 6.87 - 6.68 (m, 2H), 6.45 - 6.35 (m, 1H), 4.57 (t, 1H),
4.49 (d, 2H), 4.44-4.29 (m, 3H), 3.78 (s, 3H), 2.99 (d, 2H), 2.36 (s, 3H),
2.29-2.14 (m, 2H), 1.92-1.68 (m, 4H).

427.3

32

"H NMR (400 MHz, Chloroform-d) & 11.79 (br.s, 1H), 7.20-7.11 (m, 1H),
6.87-6.79 (m, 2H), 6.73 (d, 1H), 6.66 (d, 1H), 6.56 (dd, 1H), 4.86 (br. s,
1H), 4.78-4.65 (m, 1H), 4.40 (s, 2H), 4.34-4.30 (m, 2H), 4.27 (s, 2H), 3.61
(d, 2H), 3.38-3.30 (m, 2H), 2.97-2.84 (m, 5H), 2.85-2.77 (m, 3H), 2.34-
2.20 (m, 2H), 1.93 (d, 2H).

4453

33

TH NMR (400 MHz, Chloroform-d) 8 12.37 (s, 1H), 7.41 - 7.31 (m, 1H),
7.18 (q, 1H), 6.94 - 6.78 (m, 2H), 6.70 - 6.53 (m, 1H), 6.47 (s, 1H), 4.96 -
4.64 (m, 3H), 4.41 (s, 2H), 4.36-4.26 (m, 2H), 3.58 (d, 2H), 2.94-2.82 (m,
2H), 2.79 (s, 4H), 2.40-2.24 (m, 2H), 2.17 (dd, 1H), 1.92 (d, 2H), 1.83
(dd, 1H), 1.43 (s, 3H), 1.30 (s, 3H).

474.3

34

'H NMR (400 MHz, Chloroform-d) & 7.26 - 7.17 (m, 1H), 6.89 - 6.75 (m,
3H), 6.63 (d, 1H), 6.53 (s, 1H), 6.28 (d, 1H), 5.58 (d, 1H), 4.57 (t, 1H),
4.47 - 428 (m, 5H), 3.05 (br. s, 2H), 2.39 (s, 3H), 2.26 (br. s, 2H), 1.94 -
1.72 (m, 4H), 1.41 (s, 6H).

456.3

35

H NMR (400 MHz, Chloroform-d) & 7.93 (s, 1H), 7.63 (d, 1H), 7.25 -
7.17 (m, 2H), 6.95 (d, 1H), 6.83 - 6.73 (m, 2H), 4.80-4.70 (m, 1H), 4.53
(d, 2H), 4.48-4.29 (m, 3H), 4.03 (s, 3H), 3.02 (br. s, 2H), 2.37 (s, 3H),
2.26 (br. s, 2H), 1.96-1.71 (m, 4H).

428.3

36

TH NMR (400 MHz, Chloroform-d) & 7.93 (s, 1H), 7.29 (s, 1H), 7.25-7.15
(m, 2H), 6.93 (d, 1H), 6.86 - 6.69 (m, 2H), 6.15 (s, 1H), 4.60-4.51 (m,
1H), 4.46 (d, 2H), 4.39 (s, 2H), 4.34 (br. s, 1H), 2.96 (br. s, 2H), 2.44 (s,
3H), 2.34 (s, 3H), 2.18 (br. s, 2H), 1.74 (br. s, 4H).

4273

37

"H NMR (400 MHz, Chloroform-d) 8 7.65 (d, 1H), 7.28 (s, 1H), 7.25-7.17
(m, 2H), 6.84 (q, 2H), 4.80 (br. s, 1H), 4.48-4.39 (m, 4H), 4.28 (br.s, 1H),
3.48 (t, 2H), 3.33 (t, 2H), 2.95 (d, 2H), 2.32 (s, 3H), 2.15 (br. 5, 2H), 1.86-
1.67 (m, 4H).

464.2

38

"H NMR (400 MHz, Chloroform-d) & 12.82 (br. s, 1H), 7.20-7.09 (m,
2H), 6.95 (s, 1H), 6.91-6.77 (m, 3H), 4.82-4.62 (m, 2H), 4.48 - 4.28 (m,
4H), 3.60 (d, 2H), 2.85 (q, 6H), 2.79 (s, 3H), 2.29-2.12 (m, 2H), 2.06 (p,
2H), 1.92 (d, 2H).

4143

39

TH NMR (400 MHz, DMSO-ds) 6 9.33 (s, 1H), 8.01 (d, 1H), 7.91 (s, 1H),
7.41 (d, 1H), 7.30 - 7.08 (m, 3H), 7.01 (¢, 1H), 4.54 - 4.31 (m, 4H), 4.03-
3.89 (m, 1H), 2.72 (d, 2H), 2.10 (s, 3H), 1.96-1.83 (m, 2H), 1.60-1.44 (m,
4H).

431.2

40

'H NMR (400 MHz, Chloroform-d) 8 7.21 (q, 1H), 6.94 - 6.74 (m, SH),
4.70 (br. s, 1H), 4.53-4.35 (m, 5H), 3.40 (s, 3H), 3.38 (s, 3H), 3.18 (br. s,
2H), 2.66-2.27 (m, 5SH), 1.97 (br. s, 2H), 1.80 (d, 2H).

458.3

41

'H NMR (400 MHz, Chloroform-d) & 8.11-7.93 (m, 2H), 7.64 (d, 1H),
7.41 (q, 1H), 7.25 (s, 1H), 6.90 - 6.68 (m, 2H), 4.91 - 3.95 (m, 5H), 3.11
(d, 2H), 2.79 (br. s, 2H), 2.43 (s, 3H), 2.35-2.04 (m, 4H), 1.98 (d, 2H).

4143

42

'H NMR (400 MHz, Chloroform-d) & 9.86 (br. s, 1H), 7.45 (s, 1H), 7.34
(d, 1H), 7.25-7.18 (m, 2H), 6.84-6.73 (m, 2H), 4.71-4.62 (m, 1H), 4.50 (d,
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2H), 4.43 (s, 2H), 4.36 (br. s, 1H), 2.96 (br. s, 2H), 2.54 (s, 3H), 2.34 (s,
3H), 2.18 (br. s, 2H), 1.90-1.69 (m, 4H).

43

"H NMR (400 MHz, DMSO-d6) 8 9.15 (s, 1H), 7.85 (d, 1H), 7.68 (d, 1H),
7.35 (t, 1H), 7.10 (d, 3H), 6.82 (d, 2H), 4.56 (p, 1H), 4.49 (s, 2H), 4.28 -
421 (m, 1H), 4.18 (d, 2H), 3.42 - 3.33 (m, 2H), 3.05 - 2.89 (m, 2H), 2.77
-2.69 (m, 3H), 1.85 - 1.69 (m, 4H), 1.24 (d, 6H).

439.3

44

H NMR (400 MHz, DMSO-d6) 5 9.22 (s, 1H), 8.09 (dd, 2H), 7.45 (,
1H), 7.11 (d, 3H), 6.82 (d, 2H), 4.61 - 4.48 (m, 3H), 4.33 - 4.21 (m, 1H),
4.19 (d, 2H), 3.39 (d, 2H), 3.07 - 2.90 (m, 2H), 2.72 (s, 3H), 1.88 - 1.71
(m, 4H), 1.24 (d, 6H).

459.3

45

'H NMR (400 MHz, Chloroform-d) § 12.81 (s, 1H), 7.05 - 6.97 (m, 3H),
6.85 - 6.75 (m, 3H), 6.75 - 6.68 (m, 1H), 4.79 - 4.69 (m, 2H), 4.51 (p,
1H), 4.34 (s, 2H), 4.28 (d, 2H), 3.59 (d, 2H), 2.92 - 2.81 (m, 2H), 2.77 (s,
3H), 2.18 (q, 2H), 1.96 - 1.91 (m, 1H), 1.91 - 1.81 (m, 2H), 1.32 (d, 6H),
1.05 - 0.95 (m, 2H), 0.72 - 0.63 (m, 2H).

454.3

46

"H NMR (400 MHz, Chloroform-d) & 12.79 (s, 1H), 7.13 (q, LH), 7.00 (d,
2H), 6.87 (d, 2H), 6.81 (t, 2H), 4.79 - 4.66 (m, 2H), 4.37 (s, 2H), 4.31 (d,
2H), 3.58 (d, 2H), 2.83 (t, 2H), 2.77 (s, 3H), 2.19 (g, 2H), 1.90 (d, 2H).

4554

47

"H NMR (400 MHz, Methanol-d4) § 7.66 - 7.54 (m, 1H), 7.26 (d, 2H),
7.04 (dd, 4H), 5.34 (q, 1H), 4.49 - 427 (m, 2H), 3.78 (tt, 1H), 3.50 (d,
1H), 3.29 (d, 1H), 3.19 - 3.01 (m, 2H), 2.97 - 2.82 (m, 1H), 2.78 (s, 3H),
2.74 - 2.54 (m, 2H), 1.82 (d, 1H), 1.63 (d, 3H), 1.01 (d, 1H), 0.88 - 0.63
(m, 4H).

4443

48

1H NMR (400 MHz, Chloroform-d) 8 12.66 (bs, 1H), 7.37 - 7.29 (m, 2H),
7.13 (q, 1H), 6.91 - 6.78 (m, 3H), 5.04 (s, 1H), 4.68 - 4.56 (m, 1H), 4.40
(s, 2H), 4.28 (d, 2H), 3.90 (s, 3H), 3.57 (d, 2H), 2.84 (t, 2H), 2.78 (s, 3H),
2.24 (qd, 2H), 1.89 (d, 2H).

429.3

49

'H NMR (400 MHz, Chloroform-d) § 12.94 (s, 1H), 7.17 - 7.07 (m, 3H),
6.95 (t, 2H), 6.82 (t, 2H), 4.77 (s, 1H), 4.75 - 4.63 (m, 1H), 4.38 (s, 2H),
4.32 (d, 2H), 3.58 (d, 2H), 2.88 - 2.73 (m, SH), 2.21 (qd, 2H), 1.90 (d,
2H).

392.2

50

'H NMR (400 MHz, Chloroform-d) 8 12.80 (bs, 1H), 7.10 (d, 1H), 7.02
(g, 1H), 6.89 - 6.81 (m, 1H), 6.75 (t, LH), 6.40 (dd, 1H), 6.34 (d, 1H), 5.05
(t, 1H), 4.77 - 4.65 (m, 1H), 4.33 (s, 2H), 4.24 (d, 2H), 3.79 (s, 3H), 3.57
(d, 2H), 3.51 (s, 3H), 2.87 - 2.73 (m, SH), 2.14 (g, 2H), 1.87 (d, 2H).

4343

51

'H NMR (400 MHz, Chloroform-d) & 12.66 (bs, 1H), 7.18 (d, IH), 7.05
(g, 1H), 6.86 - 6.70 (m, 4H), 4.91 (t, 1H), 4.75 - 4.63 (m, 1H), 4.38 - 4.30
(m, 4H), 3.77 (s, 3H), 3.58 (d, 2H), 2.91 - 2.71 (m, 5H), 2.17 (q, 2H), 1.88
(d, 2H).

438.3

52

'"H NMR (400 MHz, Chloroform-d) 5 12.94 (bs, 1H), 7.16 (q, 1H), 7.06
(d, 1H), 6.90 - 6.72 (m, 4H), 4.79 - 4.66 (m, 2H), 4.62 (s, 2H), 4.38 (s,
2H), 4.32 (d, 2H), 4.04 (d, 2H), 3.98 (d, 2H), 3.57 (d, 2H), 2.88 - 2.73 (m,
5H), 2.20 (q, 2H), 1.90 (d, 2H).

446.3

53

'"H NMR (400 MHz, Chloroform-d) & 12.70 (bs, 1H), 7.33 (d, 1H), 7.09
(d, 1H), 7.08 - 7.00 (m, 1H), 6.97 (dd, 1H), 6.87 - 6.69 (m, 2H), 4.80 -
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4.62 (m, 2H), 4.43 (d, 2H), 4.33 (s, 2H), 3.82 (s, 3H), 3.59 (4, 2H), 2.95 -
2.71 (m, 5H), 2.30 - 2.11 (m, 2H), 1.90 (d, 2H).

54

'H NMR (400 MHz, Chloroform-d) § 12.63 (s, 1H), 7.08 (q, 1H), 6.91 -
6.74 (m, 4H), 4.84 (s, 1H), 4.78 - 4.59 (m, 1H), 4.37 (s, 2H), 4.33 (d, 2H),
3.94 (s, 3H), 3.58 (d, 2H), 2.90 - 2.72 (m, SH), 2.28 - 2.13 (m, 2H), 1.89
(d, 2H).

440.3

55

'H NMR (400 MHz, Chloroform-d) & 8.90 (s, 1H), 7.85 (d,1H), 7.42 (d,
1H), 7.24 (s, 1H), 6.87 (t, 1H), 6.80 (t, 1H) 5.37 (m, 1H), 4.55 (s, 2H),
4.44 (s, 2H), 4.05 (s, 3H), 3.58 (d, 2H), 2.87 (s, 2H), 2.77 (s, 3H), 2.24 (d,
2H), 1.95 (d, 2H).

428.3

56

'H NMR (400 MHz, Chloroform-d) & 12.49 (bs, 1H), 7.92 (s, 1H), 7.46 (s,
1H), 7.32 (d 1H), 7.19 (dd 1H), 7.14 (q 1H), 6.80 (t 2H), 4.73 (t 1H), 4.46
(s, 2H), 4.38 (s, 2H), 4.07 (s, 3H), 3.62 (d 2H), 2.89 (d 2H), 2.80 (s, 3H),
2.28 - 2.09 (m, 2H), 1.93 (d 2H).

428.3

57

"H NMR (400 MHz, Chloroform-d) 8 12.80 (bs, 1H), 7.41 - 7.31 (m, 2H),
7.20 - 7.14 (m, 1H), 6.99 (d, 2H), 6.78 (d, 2H), 4.81 - 4.71 (m, 1H), 4.53
(s, 1H), 4.48 (s, 2H), 4.26 (s, 2H), 3.67 (d, 2H), 3.60 (d, 2H), 2.90 - 2.74
(m, 5H), 2.26 - 2.10 (m, 2H), 2.10 - 2.00 (m, 1H), 1.92 (d, 2H), 1.01 (4,
6H).

496.3

58

"H NMR (400 MHz, Chloroform-d) 6 7.20 - 7.10 (m, 1H), 7.02 (t, 1H),
6.83 (ddt, 2H), 6.62 (d, 1H), 6.51 (d, 1H), 4.69 (ddt, 2H), 4.37 (s, 2H),
426 (d, 2H), 3.58 (d, 2H), 2.83 (s, 3H), 2.77 (s, 4H), 2.19 (qd, 2H), 1.90
(d, 2H), 1.42 (3, 610).

4443

59

'H NMR (400 MHz, DMSO-d6) 6 9.23 (s, 1H), 7.28 - 7.18 (m, 2H), 7.10 -
7.00 (m, 3H), 6.65 (d, 1H), 6.54 (s, 1H), 4.41 (s, 2H), 4.21 (s, 1H), 4.18
(d, 2H), 3.39 (d, 2H), 2.98 (d, 2H), 2.94 (s, 2H), 2.73 (s, 2H), 1.87 - 1.67
(m, 4H), 1.38 (s, 6H).

4443

60

1H NMR (400 MHz, Chloroform-d) 8 12.35 (s, 1H), 7.04 (d, 2H), 6.97 -
6.88 (m, 1H), 6.81 (d, 2H), 6.66 (dd, 1H), 4.83 - 4.72 (m, 2H), 4.29 (d,
2H), 4.24 (s, 2H), 3.73 (s, 3H), 3.69 (d, 2H), 3.59 (d, 2H), 2.91 - 2.83 (m,
2H), 2.79 (d, 3H), 2.30 - 2.16 (m, 2H), 2.07 (dp, 1H), 1.92 (d, 2H), 1.02
(d, 6H).

476.3

61

1H NMR (400 MHz, Chloroform-d) & 12.93 (bs, 1H), 7.19 - 7.08 (m, 2H),
7.03 (d, 2H), 6.93 (td, 1H), 6.79 (d, 2H), 4.83 - 4.71 (m, 1H), 4.60 - 4.53
(m, 1H), 4.56 - 4.44 (m, 1H), 4.36 (s, 2H), 4.29 (d, 2H), 3.59 (d, 2H), 2.91
- 2.80 (m, 2H), 2.78 (s, 3H), 2.27 - 2.08 (m, 2H), 1.91 (d, 2H), 1.32 (d,
6H).

448.0

62

1H NMR (400 MHz, Chloroform-d) § 12.57 (bs, 1H), 7.19 - 7.09 (m, 2H),
7.03 (d, 2H), 6.93 (td, 1H), 6.80 (dd, 2H), 4.82 - 4.71 (m, 1H), 4.61 - 4.53
(m, 1H), 4.35 (s, 2H), 4.29 (d, 2H), 3.69 (d, 2H), 3.60 (d, 2H), 2.94 - 2.81
(m, 2H), 2.79 (s, 3H), 2.26 - 2.10 (m, 2H), 2.13 - 1.99 (m, 1H), 1.92 (4,
2H), 1.02 (d, 6H).

462.0

63

'H NMR (400 MHz, Chloroform-d) 12.35 (bs, 1H), 7.06 - 6.98 (m, 3H),
6.98 - 6.91 (m, 1H), 6.86 (s, 1H), 6.79 (d, 2H), 4.80 - 4.57 (m, 2H), 4.38
(s, 2H), 4.29 (s, 2H), 3.68 (d, 2H), 3.60 (d, 2H), 2.96 - 2.82 (m, 2H), 2.79
(s, 3H), 2.27 - 2.12 (m, 2H), 2.11 - 1.99 (m, 1H), 1.92 (d, 2H), 1.00 (d,

446.3

-117-




WO 2019/040107 PCT/US2018/000354

6H).

64 "H NMR (400 MHz, DMSO-d6) 8 9.23 (s, [H), 7.36 (d, 1H), 7.12 (d, 2H), | 474.3
7.01 (¢, 1H), 6.93 (s, 1H), 6.85 - 6.77 (m, 3H), 4.41 (s, 2H), 4.25 - 4.16
(m, 3H), 3.74 (s, 3H), 3.70 (d, 2H), 3.39 (d, 2H), 3.04 - 2.90 (m, 2H), 2.71
(d, 3H), 1.9 (dt, 1H), 1.88 - 1.67 (m, 4H), 0.97 (d, 6H).

65 TH NMR (400 MHz, DMSO-d6) 8 9.10 (s, 1H), 7.14 - 7.05 (m, 3H), 7.05 - | 474.3
6.93 (m, 2H), 6.90 (t, 1H), 6.83 (d, 2H), 4.27 (s, 3H), 4.15 (d, 2H), 3.84 (s,
3H), 3.70 (d, 2H), 3.37 (d, 2H), 3.05 - 2.92 (m, 2H), 2.71 (d, 3H), 2.06 -
1.92 (m, 1H), 1.74 (d, 4H), 0.97 (d, 6H)

66 'H NMR (400 MHz, Chloroform-d) & 12.87 (bs, 1H), 7.17 (q, 2H), 7.04 - | 508.4
6.98 (m, 3H), 6.78 (d, Hz, 2H), 4.77 (t, 1H), 4.70 (s, 1H), 4.32 (s, 2H),
4.28 (d, 2H), 3.82 (s, 3H), 3.67 (d, 2H), 3.57 (d, 2H), 2.85 - 2.81 (m, 2H),
2.77 (s, 3H), 2.15 (g, 2H), 2.10 - 2.01 (m, 1H), 1.89 (d, 2H), 1.00 (d, 6H).

67 'H NMR (400 MHz, Chloroform-d) & 12.90 (bs, 1H), 7.65 (s, 1H), 7.45 | 512.3
(d, 1H), 7.29 (d, 1H), 7.01 (d, 2H), 6.78 (d, 2H), 4.77 (t, 1H), 4.49 (s, 1H),
4.44 (s, 2H), 4.28 (d, 2H), 3.67 (d, 2H), 3.58 (d, 2H), 2.91 - 2.78 (m, 2H),
2.77 (s, 3H), 2.40 - 2.13 (m, 2H), 2.14 - 1.98 (m, 1H), 1.91 (d, 2H), 1.01
(d, 6H).

68 'H NMR (400 MHz, Chloroform-d)  12.76 (bs, 1H), 7.38 - 7.23 (m, 3H), | 496.3
7.01 (d, 2H), 6.78 (d, 2H), 4.74 (¢, 1H), 4.60 (bs, 1H), 4.46 (s, 2H), 4.29
(s, 2H), 3.67 (d, 2H), 3.59 (d, 2H), 2.84 (t, 2H), 2.78 (s, 3H), 2.20 (q, 2H),
2.13 - 1.98 (m, 1H), 1.91 (d, 2H), 1.01 (d, 6H).

69 "H NMR (400 MHz, Chloroform-d) & 12.11 (s, 1H), 7.61 (s, 1H), 7.18 - | 471.3
7.02 (m, 3H), 6.94 (d, 1H), 6.79 (d, 2H), 4.64 (t, 1H), 4.49 (s, 2H), 4.27 (s,
2H), 3.67 (d, 2H), 3.50 (d, 2H), 3.15 (s, 2H), 2.80 (d, 3H), 2.72 (s, 6H),
2.58 - 2.40 (m, 2H), 2.13 - 1.99 (m, 1H), 1.87 (d, 2H), 1.01 (d, 6H).

70 'H NMR (400 MHz, Chloroform-d) & 12.78 (bs, 1H), 7.04 (d, 2H), 7.02 - | 464.3
6.88 (m, 2H), 6.80 (d, 2H), 4.76 - 4.54 (m, 2H), 4.34 (s, 2H), 4.29 (s, 2H),
3.68 (d, 2H), 3.58 (d, 2H), 2.93 - 2.73 (m, SH), 2.19 (q, 2H), 2.12 - 1.99
(m, 1H), 1.89 (d, 2H), 1.01 (d, 6H).

71 'H NMR (400 MHz, Chloroform-d) & 12.62 (bs, 1H), 7.05 (d, 2H), 6.89 | 480.3
(d, 2H), 6.81 (d, 2H), 4.91 (s, 1H), 4.60 - 4.48 (m, 1H), 4.36 (s, 2H), 4.29
(s, 2H), 3.70 (d, 2H), 3.62 (d, 2H), 2.89 - 2.71 (m, 5H), 2:32 (q, 2H), 2.15
-2.01 (m, 1H), 1.92 (d, 2H), 1.02 (d, 6H).

72 "H NMR (400 MHz, Chloroform-d) 8 12.34 (bs, 1H), 7.31 - 7.22 (m, 1H), | 4463
7.06 (d, 2H), 6.87 (t, 2H), 6.80 (d, 2H), 5.04 (s, 1H), 4.61 - 4.50 (m, 1H),
4.40 (s, 2H), 4.29 (s, 2H), 3.69 (d, 2H), 3.62 (d, 2H), 2.87 - 2.73 (m, SH),
2.41-2.22 (m, 2H), 2.14 - 2.00 (m, 1H), 1.92 (d, 2H), 1.01 (d, 6H),

[00438] Example 73: 1-[(2,4-difluorophenyl)methyl]-3-{[4-(*H3)methoxyphenyl]methyl}-
1-(1-methylpiperidin-4-yl)urea (73)
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[00439] 4-(*Hz)methoxybenzonitrile
NC
D
Tk
o7 b
[00440] A mixture of 4-hydroxybenzonitrile (1.20 g, 10.1 mmol), iodo(*H3)methane

(2.19 mg, 15.1 mmol) and K2COs (2.78 g, 20.1 mmol) in DMF (10.0 mmol) was heated to 37 °C
for 20 hours. Water (20 ml) was added and the mixture extracted with diethyl ether (200 ml).
The organic phase was washed with water (3x40 ml), dried with Na,SOsq, filtered and
concentrated under reduced pressure to afford the desired intermediate (1.29 g) that was used
without further purification.

[00441] [4-(*H3)methoxyphenylmethanamine

H,N D
2 /\©\ )<D
v 0] D

[00442] LiAlH4 (713 mg, 18.8 mmol) was added to a solution of 4-
(*H;)methoxybenzonitrile (1.28 g, 9.40 mmol) in THF (30 ml). The mixture was heated to reflux
for 4 hours, then cooled to room temperature. Water (0.7 rhl), THF (10 ml), NaOH (0.7 ml, 15 %
aq.), and water (2.1 ml) was added. The mixture was stirred for 30 minutes, filtered, concentrated
under reduced pressure, re-dissolved in acetonitrile and concentrated again to afford the desired
intermediate (1.1 g) that was used without further purification.

[00443] phenyl N-{[4-(2H3)methoxyphenylJmethyl} carbamate
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[00444] Phenyl chloroformate (1.60 g, 10.2 mmol) in CH2Cl; (10 ml) was added dropwise
to a solution of [4-(*H3)methoxyphenyl |methanamine (1.10 g, 7.85 mmol) and pyridine (0.95 ml)
in CH2Clz (10 ml) at 0 °C. The mixture was stirred at this temperature for 20 minutes, then
concentrated under reduced pressure. The residue was partitioned between diethyl ether (250 ml)
and HCI (15.7 ml, 1 M aq.). The organic phase was washed with water (50 ml), dried with
NaySOq, filtered, and concentrated under reduced pressure. The crude material was purified by
crystallization from ethyl acetate and n-heptane to afford the desired intermediate (1.56 g).
[00445] 1-[(2,4-difluorophenyl)methyl]-3-{[4-(*H3)methoxyphenylmethyl}-1-(1-
methylpiperidin-4-yl)urea

[00446] A mixture of phenyl N-{[4-(*H3)methoxyphenyl]methyl } carbamate (676 mg, 2.60
mmol), N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (480 mg, 2.00 mmol) and
K2COs (414 mg, 3.00 mmol) in toluene (6 ml) was heated to 75 °C for 12 hours. The mixture
was purified by column chromatography using silicon dioxide gel, eluting with 10 % methanol in
CH:Cl,, containing 1% ammonia (28% aq.) to afford the title compound (760 mg, 94 %). 'H
NMR (400 MHz, DMSO-d6) 6 7.26 - 7.10 (m, 4H), 7.01 (dt, 2H), 6.85 (d, 2H), 4.40 (s, 2H),
4.18 (d, 2H), 3.91 (dt, 1H), 2.71 (d, 2H), 2.10 (s, 3H), 1.88 (td, 2H), 1.57 - 1.42 (m, 4H).; LCMS:
407.3 [M+H]".

{00447} Example 74: 1-[(2,4-difluorophenyl)methyl]-3- {[2-methoxy-4-(propan-2-
yloxy)phenyl]methyl}-1-(1-methylpiperidin-4-yl)urea (74)
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[00448] [2-methoxy-4-(propan-2-yloxy)phenyljmethanamine
0 7~
H,N J\
0

[00449] LiAlH4 (445 mg, 11.7 mmol) was added to a solution of 2-methoxy-4-(propan-2-

yloxy)benzonitrile (1.12 g, 5.86 mmol) in THF (25 ml). The mixture was heated to reflux for 2
hours, then cooled to room temperature. Water (0.5 ml), THF (10 ml), NaOH (0.5 ml, 15 % aq.),
and water (1.5 ml) was added. The mixture was stirred for 30 minutes, filtered, concentrated
under reduced pressure to afford the desired intermediate (1.00 g) that was used without further
purification.

[00450] phenyl N-{[2-methoxy-4-(propan-2-yloxy)phenyl]methyl } carbamate

Mg

[00451] Phenyl chloroformate (1.04 g, 6.66 mmol) in CH2Cl, (7 ml) was added dropwise
to a solution of [2-methoxy-4-(propan-2-yloxy)phenyl]methanamine (1.00 g, 5.12 mmol) and
pyridine (0.62 ml) in CH2Cla (7 ml) at 0 °C. The mixture was stirred at this temperature for 20
minutes, then concentrated under reduced pressure. The residue was partitioned between diethyl

ether (250 ml) and HC1 (10.2 ml, 1 M aq.). The organic phase was washed with water (50 ml),
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dried with Na;SQOs, filtered, and concentrated under reduced pressure. The crude material was
' purified by column chromatography using silicon dioxide gel, eluting with 20 % ethyl acetate in

petroleum ether to afford the desired intermediate (1.00 g).

[00452] 1-[(2,4-difluorophenyl)methyl]-3- {[2-methoxy-4-(propan-2-
yloxy)phenyllmethyl}-1-(1-methylpiperidin-4-yl)urea
[00453] A mixture of phenyl N- {[2-methoxy-4-(propan-2-

yloxy)phenyl|methyl } carbamate (938 mg, 2.98 mmol), N-[(2,4-difluorophenyl)methyl]-1-
methylpiperidin-4-amine (550 mg, 2.29 mmol) and K>CO3 (474 mg, 3.43 mmol) in toluene (7
ml) was heated to 75 °C for 12 hours. The mixture was concentrated under reduced pressure,
NaOH (16 ml, 0.4 M aq.) and diethyl ether (200 ml) was added. The organic phase was washed
with water (250 ml), dried with Na;SOs, filtered, and concentrated under reduced pressure. The
mixture was purified by column chromatography using silicon dioxide gel, eluting with 7 %
methanol in CH,Cl,, containing 1% ammonia (28% aq.) to 'afford the title compound (700 mg,
66 %). '"H NMR (400 MHz, Chloroform-d) § 7.12 (dd, 2H), 6.83 - 6.70 (m, 2H), 6.38 (dd;lH);
6.32 (d, 1H), 4.92 (t, 1H), 4.50 (h, 1H), 4.35 (s, 2H), 4.30 (dd, 1H), 4.25 (d, 2H), 3.52 (s, 3H),
2.86 (d, 2H), 2.26 (s, 3H), 2.12 - 2.01 (m, 2H), 1.69 - 1.59 (m, 4H), 1.32 (d, 6H).; LCMS: 462.3
[M+H]".

[00454] Example 75: 1-[(2,4-difluorophenyl)methyl]-1-{1-[(1,1,1,3,3,3-*Hg)propan-2-
yl]piperidin-4-yl}-3-{[4-(propan-2-yloxy)phenyl|methyl } urea; trifluoroacetic acid (75)

0 o M
W FSC OH
D D
D D
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[00455] phenyl N-{[4-(propan-2-yloxy)phenylJmethyl} carbamate

CLL,
AW

[00456] Phenyl chloroformate (1.84 ml, 15.4 mmol) in CH2Cl; (5 ml) was added dropwise
to a solution of [4-(propan-2-yloxy)phenyl]Jmethanamine (2.0 g, 11.9 mmol) and pyridine (1.2
ml, 15.4 mmol) in CH2Clz (10 ml) at 0 °C. The mixture was stirred at this temperature for 1 hour,
then partitioned between dichloromethane and HCI (0.4 M aq.). The organic phase was dried
with Na;SOs, filtered, and concentrated under reduced pressure. The crude material was purified
by crystallization from ethyl acetate and n-heptane to afford the desired intermediate (2.93 g).
[00457] tert-butyl 4-{[(2,4-difluorophenyl)methyl]({ [4-(propan-2-yloxy)phenyl]methyl} -

carbamoyl)amino} piperidine-1-carboxylate
F 0
A |
JC? AW
N _

) 0]

",

[00458] A mixture of phenyl N-{[4-(propan-2-yloxy)phenylJmethyl}carbamate (892 mg,
3.13 mmol), tert-butyl 4-{[(2,4-difluorophenyl)methyl]amino} piperidine-1-carboxylate (1.02 g,
3.13 mmol) and K2CO; (605 mg, 4.38 mmol) in toluene (10 ml) was heated to 75 °C for 21
hours. The mixture was concentrated under reduced pressure, diethyl ether (200 ml) and NaOH
(30 ml, 1 M aq.) was added. The water phase was extracted again with diethyl ether (100 ml).
The combined organic phases were washed with water (100 ml), dried with Na;SOsq, filtered and
concentrated. The crude material was purified by column chromatography using silicon dioxide

gel, eluting with 50 % ethyl acetate in petroleum ether to afford the title compound (1.2 g, 74 %).
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[00459] 1-[(2,4-difluorophenyl)methyl]- 1 -(piperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]methyl}urea (142)

»@%“le

[00460] TFA (4 ml) was added to tert-butyl 4-{[(2,4-difluorophenyl)methyl]( {[4-(propan-
2-yloxy)phenyl]methyl} carbamoyl)amino} piperidine-1-carboxylate (1.20 g, 2.32 mmol) in
CH,Cl, (10 ml) at room temperature. After 20 minutes of stirring at room temperature the
mixture concentrated under reduced pressure, NaHCO; (10 ml, sat. aq.) and diethyl ether (150
ml) was added. The organic phase dried with Na;SOas, filtered, and concentrated under reduced
pressure to afford the desired intermediate (0.80 g) that was used without further purification, or
to obtained concentrate purified by preparative HPLC, eluting with 20-40% acetonitrile in water
(containing 0.1% trifluoroacetic acid) to afford 1-[(2,4-difluorophenyl)methyl}-1-(piperidin-4-
yl)-3-{[4-(propan-2-yloxy)phenyljmethyl} urea.

[00461] 1-[(2,4-difluorophenyl)methyl]-1-{1-[(1,1,1,3,3,3-*He)propan-2-yl]piperidin-4-
yl}-3-{[4-(propan-2-yloxy)phenylJmethyl} urea; trifluoroacetic acid
[00462] = NaBH3CN (117 mg, 1.87 mmol) was added to (*Hg)propan-2-one (120 mg, 1.87

mmol) and 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl|methyl }urea (260 mg, 0.623 mmol) in ethanol (4 ml). The mixture was stirred at
room temperature for 18 hours, then additional (*Hg)propan-2-one (90 mg, 1.40 mmol) was
added. The mixture was stirred for another 4 days, then concentrated under reduced pressure.
The crude material was purified by preparative HPLC, eluting with 20-40% acetonitrile in water
(containing 0.1% trifluoroacetic acid) to afford the title compound (10 mg, 3 %): 'H NMR (400
MHz, DMSO-d6) 6 8.91 (s, 1H), 7.22 (dt, 2H), 7.15 - 7.02 (m, 4H), 6.83 (d, 2H), 4.56 (dt, 1H),
441 (s, 2H), 4.27 (d, 2H), 4.19 (d, 2H), 3.34 (d, 2H), 2.98 (d, 2H), 1.94 - 1.79 (m, 2H), 1.75 (d,
2H), 1.24 (d, 6H).; LCMS: 466.4 [M+H]".

[00463] Example 76: 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(4-
propoxyphenyl)methylJurea; trifluoroacetic acid (76)
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[00464] tert-butyl 4- {[(2,4-difluorophenyl)methy!]({[(4-
propoxyphenyl)methyl]carbamoyl} )Jamino} piperidine-1-carboxylate

F o}
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H
N
i
[00465] A solution of (4-propoxyphenyl)methanamine (52.0 mg, 0.315 mmol) in CH,Cl,
(1.0 ml) was added dropwise to a solution of diphosgene (23.0 pl, 0.192 mmol) in CH,Cl (0.5
ml) at room temperature. DIPEA (132 pl, 0.758 mmol) was added and the resulting mixture was
stirred for 10 minutes at room temperature. Thereafter a solution of tert-butyl 4-{[(2,4-
difluorophenyl)methylJamino} piperidine- 1-carboxylate (133 mg, 0.407 mmol) in CH2Cl, (1.0
ml) was added and the reaction mixture was stirred overnight at room temperature. The mixture
was concentrated under reduced pressure. The crude material was purified by column
chromatography using silicon dioxide gel, eluting with 1-5 % methanol in CH,Clz, containing
1% ammonia (28% aq.) to afford the desired intermediate (150 mg).
[00466] 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(4-propoxyphenyl)methyl]-
urea; trifluoroacetic acid
[00467] TFA (0.5 ml) was added to tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[(4-

“propoxyphenyl)methyl]carbamoyl} Jamino} piperidine-1-carboxylate (80.4 mg, 0.155 mmol) in

CH.Cl; (1.5 ml) at room temperature. After 30 minutes of stirring at room temperature toluene
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(1.5 ml) was added and the mixture concentrated under reduced pressure. The crude material was
purified by preparative HPLC, eluting with 20-40% acetonitrile in water (containing 0.1%
trifluoroacetic acid) to afford the title compound (42 mg, 51 %): '"H NMR (400 MHz, DMSO-d6)
8 8.50 (d, 1H), 8.10 (d, 1H), 7.27 - 7.16 (m, 2H), 7.13 (d, 2H), 7.08 - 7.01 (m, 2H), 6.84 (d, 2H),
441 (s, 2H), 4.29 - 4.05 (m, 3H), 3.89 (t, 2H), 3.27 (d, 2H), 2.89 (q, 2H), 1.84 - 1.62 (m, 6H),
0.96 (t, 3H).; LCMS: 418.3 [M+H]".

[00468] Example 77: 3-[(1H-1,3-benzodiazol-5-yl)methyl]-1-[(2,4-
difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (77)

@f “iﬁ@}z
C

[00469] 2-(trimethylsilyl)ethyl 4-({[(1H-1,3-benzodiazol-5-yl)methyljcarbamoyl}[(2,4-
difluorophenyl)methyl}jamino)piperidine-1-carboxylate

L
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[00470] 2-(trimethylsilyl)ethyl 4-[(chlorocarbonyl)[(2,4-

difluorophenyl)methyl]amino]piperidine-1-carboxylate (102 mg, 0.240 mmol) in DMF (2.0 ml)
was added dropwise to a solution of (1H-1,3-benzodiazol-5-yl)methanamine dihydrochloride
(51.6 mg, 0.234 mmol) and DIPEA (143 pl, 0.821 mmol) in DMF (1.0 ml). The mixture was
stirred for 4 days at room temperature, then additional 2-(trimethylsilyl)ethyl 4-
[(chlorocarbonyl)[(2,4-difluorophenyl)methyl]Jamino]piperidine-1-carboxylate (34.4 mg,

0.081 mmol) was added. The mixture stirred for another hour, then concentrated under reduced

pressure. The crude material was purified by column chromatography using silicon dioxide gel,
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eluting with 1-10 % methanol in CH,Cl,, containing 1% ammonia (28% aq.) to afford the
desired intermediate (111 mg). '

[00471} 3-[(1H-1,3-benzodiazol-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-
(piperidin-4-yl)urea

ﬁfgﬁ>

[00472] TBAF (0.6 ml, 1 M in THF) was added to 2-(trimethylsilyl)ethyl 4-({[(1H-1,3-
benzodiazol-5-yl)methyl]carbamoyl} [(2,4-difluorophenyl)methylJamino)piperidine-1-
carboxylate (111 mg, 0.204 mmol) in THF (1.5 ml) at room temperature. After 3 hours the
mixture was heated to 50 °C and stirred at this temperature overnight, then concentrated under
reduced pressure. The crude material was purified by column chromatography using silicon
dioxide gel, eluting with 1-100 % methanol in CHZCIZ, containing 1% ammonia (28% aq.) to
afford the desired intermediate (110 mg).

[00473] 3-[(1H-1,3-benzodiazol-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid

[00474] Formaldehyde (30.5 pl, 37% aq., 0.303 mmol) was added dropwise to a solution
of 3-[(1H-1,3-benzodiazol-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]- 1-(piperidin-4-yl)urea
(110 mg, 0.275 mmol) in ethanol (2.0 ml) at room temperature. NaBH3CN (26.0 mg, 0.414
mmol) was added in portions and the reaction mixture was stirred for 3 hours at room
temperature. The mixture was concentrated under reduced pressure, partitioned between CH2Cl2
(3.0 ml) and NaOH (3.0 ml, 1 M aq.). The water phase was extracted with CH2Cl, (3x3 ml), the
combined organic phases were, dried using a phase separator and concentrated under reduced
pressure. The crude material was purified by column chromatography using silicon dioxide gel,
eluting with 5-10 % methanol in CH>Cl,, containing 1% ammonia (28% aq.) followed by
preparative HPLC, eluting with 5-30% acetonitrile in water (containing 0.1% trifluoroacetic
acid) to afford the title compound (31 mg, 21 %): 'H NMR (400 MHz, DMSO-d6) 8 9.60 (bs,
1H), 9.33 (s, 1H), 7.75 (d, 1H), 7.65 (s, 1H), 7.41 (d, 1H), 7.32 (t, 1H), 7.26 - 7.15 (m, 2H), 7.04
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(t, Hz, 1H), 4.43 (s, 4H), 4.31 - 4.18 (m, 1H), 3.40 (d, 2H), 2.98 (t, 2H), 2.72 (s, 3H), 1.91 - 1.67
(m, 4H).; LCMS: 414.3 [M+H]".

[00475] Example 78 (comparative): 1-[(2,4-difluorophenyl)methyl]-1-(1-methylazepan-4-
yl)-3-{[4-(propan-2-yloxy)phenyl]methyl}urea; trifluoroacetic acid (78)
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[00476] tert-butyl 4-{[(2,4-difluorophenyl)methyl]amino} azepane-1-carboxylate

NH

N

-
X
[00477] (2,4-difluorophenyl)methanamine (112 mg, 0.779 mmol) was added to tert-butyl
4-oxoazepane-1-carboxylate (153 mg, 0.719 mmol) in CH;Cl; (2.0 ml) followed by addition of
sodium triacetoxyborohydride (248 mg, 1.17 mmol). The reaction was stirred for 20 hours at
room temperature. Then NaOH (2 ml, 1 M, aq.) was added and the mixture extracted with
CHCl; (2x1.0 nﬂ). The organic phase was dried using a phase separator and concentrated under
reduced pressure. The crude material was purified by column chromatography using silicon

dioxide gel, eluting with 1-10 % methanol in CH,Cly, containing 1% ammonia (28% aq.) to

afford the desired racemic intermediate (219 mg).
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[00478] tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[4-(propan-2-

yloxy)phenyljmethyl} carbamoyl)amino} azepane-1-carboxylate)
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[00479] A solution of [4-(propan-2-yloxy)phenylJmethanamine (100 mg, 0.294 mmol) in
CH:Cl, (1.0 ml) was added dropwise to a solution of diphosgene (17.6 ul, 0.147 mmol) in
CH,Cl, (0.5 ml) at room temperature. DIPEA (102 pl, 0.588 mmol) was added and the resulting
mixture was stirred for 17 minutes at room temperature. Thereafter a solution of tert-hutyl 4-
{[(2,4-difluorophenyl)methyl]amino}azepane-1-carboxylate (58.0 mg, 0.351 mmol) in CH2Cl
(1.0 ml) was added and the reaction mixture was stirred for 1 hour at room temperature. The
mixture was concentrated under reduced pressure. The crude material was purified by column
chromatography using silicon dioxide gel, eluting with 1-10 % methanol in CH2Clz, containing
1% ammonia (28% aq.) to afford the desired intermediate (83.0 mg).

[00480] 1-(azepan-4-yl)-1-[(2,4-difluorophenyl)methyl]-3- {[4-(propan-2-
yloxy)phenyl]methyl }urea '

F 0]
N )k N
H J\
F 0
NH
[00481] TFA (0.3 ml) was added to tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[4-
(propan-2-yloxy)phenyl]methyl} carbamoyl)amino} azepane-1-carboxylate (82.0 mg, 0. 154
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mmol) in CH>Cl; (3.0 ml) at room temperature. After 2 hours of stirring at room temperature,
toluene (1.0 ml) was added and the mixture concentrated under reduced pressure. The crude
material was purified by column chromatography using silicon dioxide gel, eluting with 1-10 %
methanol in CH,Cl,, containing 1% ammonia (28% aq.) to afford the desired intermediate (13.7
mg, 21 %).

[00482] 1-[(2,4-difluorophenyl)methyl]-1-(1-methylazepan-4-yl)-3- {[4-(propan-2-
yloxy)phenyl|methyl }urea; trifluoroacetic acid

[00483] Formaldehyde (9.6 ul, 37% aq., 0.096 mmol) was added dropwise to a solution of
1-(azepan-4-yl)-1-[(2,4-difluorophenyl)methyl]-3- {[4-(propan-2-yloxy)phenylJmethyl} urea
(13.7 mg, 0.032 mmol) in ethanol (2.0 ml) at room temperature. NaBH3CN (6.7 mg, 0.107
mmol) was added and the reaction mixture was stirred for 16 hours at room temperature. The
mixture was concentrated under reduced pressure. The crude material was purified by
preparative HPLC, eluting with 20-40% acetonitrile in water (containing 0.1% trifluoroacetic
acid) to afford the title compound (12 mg, 68 %): 'H NMR (400 MHz, Methanol-d4) § 7.24 (q,
1H), 7.15 (d, 2H), 6.95 (dt, 2H), 6.83 (d, 2H), 4.63 - 4.47 (m, 3H), 4.28 (s, 2H), 4.26 - 4.04 (m,
1H), 3.56 - 3.42 (m, 2H), 3.29 - 3.02 (m, 2H), 2.89 (s, 3H), 2.33 - 1.62 (m, 7H), 1.31 (d, 6H).;
LCMS: 446.3 [M+H]".

[00484] Example 79: 1-[(7R,8aS)-octahydroindolizin-7-yl1]-3-[(4-
cyclopropoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]urea; trifluoroacetic acid (79)

@f “jkﬂﬁ@oﬂ

: oH 0

N F
OH

F7OOF

[00485] A solution of a (4-cyclopropoxyphenyl)methanamine (0.040 ml, 0.257 mmol) in

dichloromethane (1 ml) was added dropwise to a solution of diphosgene (0.015 ml, 0.129 mmol)
in dichloromethane (1 ml) at room temperature. DIPEA (0.134 ml, 0.772 mmol) was added and
the resulting mixture was stirred for 5 minutes at room temperature. Thereafter a solution of a
(7R,8aS)-N-[(2,4-difluorophenyl)methyl]-octahydroindolizin-7-amine (75.4 mg, 0.283 mmol) in

dichloromethane (1 ml) was added and the reaction mixture was stirred overnight at room
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temperature. The mixture was concentrated under reduced pressure and the crude material was
purified by preparative HPLC, eluting with acetonitrile in water (containing 0.1% trifluoroacetic
acid) to afford the title compound (84 mg, 54 %). '"H NMR (400 MHz, Chloroform-d) § 12.20
(br. s, 1H), 7.17-7.08 (m, 1H), 7.06-7.00 (m, 2H), 6.98 - 6.91 (m, 2H), 6.87-6.78 (m, 2H), 4.96 -
4.84 (m, 1H), 4.69 (br. s, 1H), 4.37 (s, 2H), 4.29 (s, 2H), 3.93 (br. s, 1H), 3.74-3.66 (m, 1H), 3.61
- 3.49 (m, 1H), 3.48-3.40 (m, 1H), 3.16-3.06 (m, 1H), 3.04-2.90 (m, 1H), 2.34 - 2.08 (m, 6H),
1.98 (d, 1H), 1.86 (d, 1H), 0.82-0.70 (m, 4H). LCMS: 456.3 [M+H]"

[00486] Example 80: 1-[(7R,8aS)-octahydroindolizin-7-yl]-1-[(2,4-
difluorophenyl)methyl]-3- {[4-(propan-2-yloxy)phenyl]methyl} urea; trifluoroacetic acid (80)

ﬁf 8 O

[00487] A solution of [4-(propan-2-yloxy)phenyljmethanamine (0.023 ml, 0.148 mmol) in

: ,H 0
N F
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dichloromethane (1 ml) was added dropwise to a solution of diphosgene (0.009 ml, 0.074 mmol)
in dichloromethane (1 ml) at room temperature. DIPEA (0.077 ml, 0.445 mmol) was added and
the resulting mixture was stirred for 5 minutes at room temperature. Thereafter a solution of a
(7R,8aS)-N-[(2,4-difluorophenyl)methyl]-octahydroindolizin-7-amine (43.4 mg, 0.163 mmol) in
dichloromethane (1 ml) was added and the reaction mixture was stirred overnight at room
temperature. The mixture was concentrated under reduced pressure and the crude material was
purified by preparative HPLC, eluting with acetonitrile in water (containing 0.1% trifluoroacetic
acid) to afford the title compound (42 mg, 48 %). "H NMR (400 MHz, Chloroform-d) & 12.20 (s,
1H), 7.13 (q, 1H), 7.01 (d, 2H), 6.87 - 6.76 (m, 4H), 4.97 - 4.83 (m, 1H), 4.72-4.61 (m, 1H), 4.51
(sep, 1H), 4.37 (s, 2H), 4.28 (s, 2H), 3.96 (br. s, 1H), 3.62-3.49 (m, 1H), 3.48-3.40 (m, 1H), 3.17-
3.06 (m, 1H), 3.04-2.90 (m, 1H), 2.36 - 2.10 (m, 6H), 1.98 (d, 1H), 1.86 (d, 1H), 1.32 (d, 6H).
LCMS: 458.3 [M+H]*
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[00488] Example 81: 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(quinoxalin-6-
yl)methyl]urea (81) '

| ﬁgﬁj

[00489] To the solution of (quinoxalin-6-yl)methanamine (24 mg, 0.150 mmol) in CH,Cl,
(5 ml), DIPEA (0.1 ml, 0.600 mmol) and followed by 2-(trimethylsilyl)ethyl 4-
[(chlorocarbonyl)[(2,4-difluorophenyl)methylJamino]piperidine-1-carboxylate (78 mg, 0.180
mmol) were added. Reaction was stirred overnight at room temperature. Volatiles were
evaporated in vacuo. Brine (5.0 ml) was added and compound was extracted with CHCl» (4 x 7
ml). The combined organic layers were dried over Na;SO4 and the solvent was removed by
rotary evaporation. The crude material was purified by column chromatography using silicon
dioxide gel, eluting with ethyl acetate in petroleum ether to afford 2-(trimethylsilyl)ethyl 4-
{[(2,4-difluorophenyl)methyl]({[(quinoxalin-6-yl)methyl]carbamoyl} Jamino} piperidine- 1-
carboxylate (80 mg, 95 %).

{00490] TBAF (2 m], 1 M in THF) was added to 2-(trimethylsilyl)ethyl 4-{[(2,4-
difluorophenyl)methyl}({[(quinoxalin-6-yl)methyl]carbamoyl} )amino} piperidine-1-carboxylate
(80 mg, 0.144 mmol) in THF (1 ml) at room temperature. After 3 hours the mixture was heated
to 50 °C and stirred at this temperature overnight. The mixture was concentrated under reduced
pressure and the crude material was purified by preparative HPLC, eluting with acetonitrile in
water (containing 6 ppm ammonia) to afford the title compound (40 mg, 65 %). 'H-NMR (400
MHz, Chloroform-d) 6 8.83 (d, 2H), 8.05 (d, 1H), 7.88 (s, 1H), 7.65 (dd, 1H), 7.35 - 7.27 (m,
1H), 6.93 - 6.72 (m, 2H), 4.86 (d, 1H), 4.66 (d, 2H), 4.43 (d, 3H), 3.16 (d, 2H), 2.73 (t, 2H), 2.13
(s, IH), 1.78 (d, 2H), 1.68 — 1.52 (m, 2H).LCMS: 412.2 [M+H]*

[00491] Example 82: 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-
[(quinoxalin-6-yl)methyljurea (82)
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[00492] Formaldehyde (0.010 ml, 37% aq., 0.122 mmol) was added to a stirred solution of
1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(quinoxalin-6-yl)methylJurea (23 mg, 0.056
mmol) in ethanol (3 ml). Hereafter NaBH(OAc); (35.5 mg, 0.168 mmol) was added in portions
and the reaction mixture was stirred for 4 hours at room temperature. Volatiles were evaporated
in vacuo. CH2Cl (7 ml) was added and the organic phase was washed with NaHCO;3 (sat. aq.).
The crude material was purified by preparative HPLC, eluting with acetonitrile in water
(containing 6 ppm ammonia) to afford the title compound (15 mg, 60 %). 'H NMR (400 MHz,
Chloroform-d) b 8.83 (d, 2H), 8.05 (d, 1H), 7.88 (s, 1H), 7.65 (dd, 1H), 7.33-7.23 (m, 1H), 6.95 -
6.68 (m, 2H), 4.93-4.83 (m, 1H), 4.65 (d, 2H), 4.48 (s, 2H), 4.40-4.27 (m, 1H), 2.97 (d, 2H), 2.33
(s, 3H), 2.24-2.10 (m, 2H), 1.92-1.70 (m, 4H). LCMS: 426.3 [M+H]"

[00493] Example 83: 3-[(4,5-difluoro-2-methoxyphenyl)methyl]-3-(piperidin-4-yl)-1-{[4-
(propan-2-yloxy)phenylmethyl }urea; trifluoroacetic acid (83)
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[00494] tert-butyl 4- {[(4,5-diﬂuoro-2-methoxyphenyl)methyl]amino} piperidine-1-
carboxylate
MeO
NH
F
F
N CH,
A
07 ~07 TCH,
[00495] (4,5-difluoro-2-methoxyphenyl)methanamine (191 mg) and tert-butyl 4-

oxopiperidine-1-carboxylate (200 mg) were dissolved in ethanol. Sodium triactetoxyborohydride
(319 mg) was added. The reaction was stirred at room temperature overnight. The mixture was
concentrated, the residue diluted with Na,COs (sat. aq.) and extracted with dichloromethane. The
organic phase was dried and concentrated to afford the desired intermediate (379 mg).

[00496] tert-butyl 4- {[(4,5-difluoro-2-methoxyphenyl)methyl]( {[4-(propan-2-
yloxy)phenylmethyl} carbamoyl)amino} piperidine- 1-carboxylate

MeO O

A,

H

N

o)

F F . /l\

N7 CH, H,C™  CHy
4"\ )< o
07 ~07 “cH,
[00497] tert-butyl 4-{[(4,5-difluoro-2-methoxyphenyl)methyl]amino} piperidine-1-

carboxylate (82 mg) was stirred in dichloromethane (1 ml) at room temperature. 1-
(isocyanatomethyl)-4-(propan-2-yloxy)benzene (44 mg) dissolved in dichloromethane (0.5 ml)
was drop-wise added. Stir the reaction overnight. The mixture was concentrated under reduced
pressure and the desired urea was purified by column chromatography using silicon dioxide gel,

eluting with 50-70% ethyl acetate in petroleum ether to afford the desired intermediate (77 mg).
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{00498] 3-[(4,5-difluoro-2-methoxyphenyl)methyl]-3-(piperidin-4-yl)-1- {[4-(propan-2-
yloxy)phenylmethyl }urea; trifluoroacetic acid

[00499] tert-butyl 4- {[(4,5-difluoro-2-methoxyphenyl)methyl]({[4-(propan-2-
yloxy)phenyl]Jmethyl} carbamoyl)amino} piperidine- 1-carboxylate (77 mg) was dissolved in
diéhloromethane (1.4 ml). The solution was cooled to 0 °C and trifluoroacetic acid was added
and the reaction was stirred for 90 minutes. The mixture was concentrated and the crude material
was purified by HPLC, eluting with 20-55% acetonitrile in water (containing 0.1%
trifluoroacetic acid) to afford the title compound (49 mg, 62 %): "H NMR (400 MHz,
Chloroform-d) § 9.57 (s, 1H), 9.09 (s, 1H), 7.05 (d, 2H), 7.00 - 6.91 (m, 1H), 6.80 (d, 2H), 6.65
(dd, 1H), 4.73 (s, 1H), 4.67 (dq, 1H), 4.51 (hept, 1H), 4.28 (s, 2H), 4.24 (s, 2H), 3.72 (s, 3H),
3.42 (d, 2H), 3.03 - 2.79 (m, 2H), 2.03 - 1.85 (m, 4H), 1.32 (d, 6H); LCMS: 448.3 [M+H]".
[00500] Example 84 (comparative): 3-[(2,4-difluorophenyl)methyl]-3-[(1R,3R,5S)-8-
methyl-8-azabicyclo[3.2.1]octan-3-yl]-1-{[4-(propan-2-yloxy)phenyl Jmethyl} urea;

trifluoroacetic acid (84)
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[00501] (1R,3R,5S)-N-[(2,4-difluorophenyl)methyl]-8-methyl-8-azabicyclo[ 3.2.1]octan-3-

amine

woan Z
I
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[00502] (2,4-difluorophenyl)methanamine (112 mg, 779 pmol) was added to 8-methyl-8-
azabicyclo[3.2.1]octan-3-one (99.6 mg, 716 pmol) in dichloromethane (2 ml). After 10 minutes
of stirring at room temperature sodium triacetoxyborohydride (224 mg, 1.06 pmol) was added.
After another 21 hour of stirring sodium hydroxide (2 ml, 1 M aqueous) was added. The mixture
was extracted with dichloromethane (3x1 ml), the organic phase was dried using a phase
separator and concentrated to oil. The crude material was purified by column chromatography
using silicon dioxide gel, eluting with 5-10 % methanol in dichloromethane, containing 1%

ammonia (28% aqueous) to afford the desired intermediate (174 mg).

[00503] 3-[(2,4-difluorophenyl)methyl]-3-[(1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]-
octan-3-yl]-1-{[4-(propan-2-yloxy)phenylmethyl} urea; trifluoroacetic acid
[00504] A solution of [4-(propan-2-yloxy)phenyljmethanamine (75.0 mg, 0.454 mmol) in

CH:Cl: (1 ml) was added dropwise to a solution of diphosgene (16.9 pl, 0.141 mmol) in CH,Cl»
(0.5 ml) at room temperature. DIPEA (98.1 ul, 0.563 mmol) was added and the resulting mixture
was stirred for 5 minutes at room temperature. Thereafter a solution of (1R,3R,5S)-N-[(2,4-
difluorophenyl)methyl]-8-methyl-8-azabicyclo[3.2.1]octan-3-amine (56.0 mg, 0.210 mmol) in
CH:Cl; (1 ml) was added and the reaction mixture was stirred for 1 hour at room temperature.
The mixture was concentrated under reduced pressure. The crude material was purified by
preparative HPLC, eluting with 20-40% acetonitrile in water (containing 0.1% trifluoroacetic
acid) to afford the title compound (101 mg, 78 %): '"H NMR (400 MHz, Chloroform-d) § 11.75
(s, 1H), 7.33 - 7.24 (m, 1H), 7.15 (d, 2H), 6.90 - 6.72 (m, 4H), 4.52 (hept, 1H), 4.32 (s, 2H), 4.30
(s, 2H), 4.06 (p, 1H), 3.74 (d, 2H), 2.69 - 2.54 (m, 5H), 2.36 - 2.12 (m, 6H), 1.32 (d, 6H).;
LCMS: 458.3 [M+H]". |

[00505] Example 85: 1-[(2,4-difluorophenyl)methyl}-1-[(3R,4S)-1,3-dimethylpiperidin-4-
yl]-3-{[4-(propan-2-yloxy)phenyl]methyl}urea; trifluoroacetic acid and 1-[(2,4-
difluorophenyl)methyl]-1-{(3S,4R)-1,3-dimethylpiperidin-4-yl]-3- {[4-(propan-2-
yloxy)phenyl]methyl }urea; trifluoroacetic acid (85)
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(00506} 1-[(2,4-difluorophenyl)methyl]-1-[(3R,4S)-1,3-dimethylpiperidin-4-yl]-3- {[4-
(propan-2-yloxy)phenyljmethyl}urea; trifluoroacetic acid and 1-[(2,4-difluorophenyl)methyl]-1-
[(3S,4R)-1,3-dimethylpiperidin-4-yl]-3-{[4-(propan-2-yloxy)phenylmethyl } urea; trifluoroacetic
acid
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[00507] (3R,4S)-N-[(2,4-difluorophenyl)methyl]-1,3-dimethylpiperidin-4-amine and

(3S,4R)-N-{(2,4-difluorophenyl)methyl}-1,3 -dimethylpiperidin—4-amine

F

F
NH NH
: -
F F O
N

[00508] (3R,4R)-N-[(2,4-difluorophenyl)methyl]-1,3-dimethylpiperidin-4-amine and
(3S,4S)-N-[(2,4-difluorophenyl)methyl]-1,3-dimethylpiperidin-4-amine

-137-



WO 2019/040107 PCT/US2018/000354

F F
NH NH
F ,..\\\\\\ E Ej/
T N
[00509] 1,3-dimethylpiperidin-4-one (91.0 mg, 715 umol) was added to (2,4-

difluorophenyl)methanamine (105 mg, 734 pmol) in dichloromethane (1 ml). After S minutes of
stirring at room temperature sodium triacetoxyborohydride (234 mg, 1.10 mmol) was added.
After another 3 hours of stirring sodium hydroxide (1 ml, 1 M aqueous) was added. The mixture
was extracted with dichloromethane (1 ml), the organic phase was dried using a phase separator
and concentrated. The crude material was purified by column chromatography using silicon
dioxide gel, eluting with 1-10 % methanol in dichloromethane, containing 1% ammonia (28%
aqueous) to afford the cis intermediates: (3R,4S)-N-[(2,4-difluorophenyl)methyl]-1,3-
dimethylpiperidin-4-amine and (3S,4R)-N-[(2,4-difluorophenyl)methyl]-1,3-dimethylpiperidin-
4-amine (105 mg) and the trans intermediates: (3R,4R)-N-[(2,4-difluorophenyl)methyl]-1,3-
dimethylpiperidin-4-amine and (3S,4S)-N-[(2,4-difluorophenyl)methyl]-1,3-dimethylpiperidin-
4-amine (14 mg).

[00510] | 1 -[(2,4-diﬂuorophenyl)methy1]- 1-[(3R,4S)-1,3-dimethylpiperidin-4-yl]-3-{[4-
(propan-2-yloxy)phenyl)methyl}urea; trifluoroacetic acid and 1-[(2,4-difluorophenyl)methyl]-1-
[(3S,4R)-1,3-dimethylpiperidin-4-yl]-3- {[4-(propan-2-yloxy)phenyl]methyl } urea; trifluoroacetic
acid

[00511] A solution of [4-(propan-2-yloxy)phenyl]methanamine (24.9 mg, 0.151 mmol) in
CH2Cl, (1 ml) was added dropwise to a solution of diphosgene (9.1 pl, 0.076 mmol) in CH,Cl,
(0.5 ml) at room temperature. DIPEA (52.0 pl, 0.298 mmol) was added and the resulting mixture
was stirred for 10 minutes at room temperature. Thereafter a solution of the cis intermediates:
(3R,45)-N-[(2,4-difluorophenyl)methyl]-1,3-dimethylpiperidin-4-amine and (3S,4R)-N-[(2,4-
difluorophenyl)methyl]-1,3-dimethylpiperidin-4-amine (43.4 mg, 0.171 mmol) in CH,Cl; (1 ml)
was added and the reaction mixture was stirred for 2 hour at room temperature. The mixture was

concentrated under reduced pressure. The crude material was purified by HPLC, eluting with 20-
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40 % acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title cis compounds
(62 mg, 74 %): "H NMR (400 MHz, Chloroform-d) & 12.59 (bs, 1H), 7.13 - 7.01 (m, 1H), 6.98
(d, 2H), 6.89 - 6.71 (m, 4H), 4.71 - 4.11 (m, 7H), 3.71 (d, 1H), 3.38 (d, 1H), 3.13 - 3.01 (m, 1H),
2.85 - 2.66 (m, 5H), 2.40 (qd, 1H), 1.63 (d, 1H), 1.36 - 1.19 (m, 9H).; LCMS: 446.3 [M+H]".
[00512] 1-[(2,4-difluorophenyl)methyl]-1-[(3R,4R)-1,3-dimethylpiperidin-4-y1]-3-{[4-
(propan-2-yloxy)phenyl]Jmethyl}urea; trifluoroacetic acid and 1-[(2,4-difluorophenyl)methyl]-1-
[(3S,4S)-1,3-dimethylpiperidin-4-yl]-3- {[4-(propan-2-yloxy)phenyljmethyl} urea; trifluoroacetic
acid

[00513] A solution of [4-(propan—2-yloxy)phenyl]methanamine (8.7 mg, 0.053 mmol) in
CHaCla (0.5 ml) was added dropwise to a solution of diphosgene (3.1 pl, 0.026 mmol) in CH:Clz
(0.5 ml) at room temperature. DIPEA (18.0 pl, 0.103 mmol) was added and the resulting mixture
was stirred for 10 minutes at room temperature. Thereafter a solution of the trans intermediates:
(3R,4R)-N-[(2,4-difluorophenyl)methyl}-1,3-dimethylpiperidin-4-amine and (35,4S)-N-[(2,4-
diﬂuorophenyl)methyl]-l,3-diméthylpiperidin—4-amine (14.1 mg, 0.055 mmol) in CH2Cl, (1 ml)
was added and the reaction mixture was stirred for 2 hour at room temperature. The mixture was
concentrated under reduced pressure. ' 'he crude matenal was puritied by HPLC, eluting with 20-
40 % acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title trans
compounds (14 mg, 48 %): 'H NMR (400 MHz, Chloroform-d) 3 12.96 (bs, 1H), 7.13 (q, 1H),
7.05 - 6.91 (m, 2H), 6.85 - 6.72 (m, 4H), 4.84 - 4.43 (m, 3H), 4.42 - 4.17 (m, 4H), 3.53 (dd, 2H),
2.89 - 2.70 (m, 4H), 2.54 (t, 1H), 2.49 - 2.32 (m, 1H), 2.16 - 1.95 (m, 1H), 1.86 (d, 1H), 1.31 (d,
6H), 0.93 (d, 3H).; LCMS: 446.3 [M+H]".

[00514] Example 86: 1-[(2,4-difluorophenyl)methyl]-1-(1,4-dimethylpiperidin-4-yl)-3-
{[4-(propan-2-yloxy)phenylJmethyl} urea; trifluoroacetic acid (86)
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[00515] tert-butyl 4- {[(2,4-difluorophenyl)methyl]Jamino}-4-methylpiperidine-1-
carboxylate
F
NH
F
N

O/&O
‘*_

[00516] 2,4-difluorobenzaldehyde (19%mg, 1.40 mmol) in dichloromethane (0.5 ml) was
added to tert-butyl 4-amino-4-methylpiperidine-1-carboxylate (330 mg, 1.54 mmol) in
dichloromethane (0.5 ml). After 10 minutes of stirring at room temperature sodium
triacetoxyborohydride (445 mg, 2.10 mmol) was added. After another 18 hours of stirring
sodium hydroxide (2 ml, I M aqueous) was added, the mixture was extracted with
dichloromethane (2x1 ml), the combined organic phases were separated, dried using a phase
separator, and concentrated. The crude material was purified by column chromatography using
silicon dioxide gel, eluting with 0-10% methanol in dichloromethane, containing 1% ammonia
(28% aqueous) to afford the desired intermediate (366 mg).

[00517] tert-butyl 4- {[(2,4-difluorophenyl)methyl]({[4-(propan-2-
yloxy)phenyl]methyl} carbamoyl)amino}-4-methylpiperidine- 1 -carboxylate |

0 o)

_'_
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[00518] A solution of [4-(propan-2-yloxy)phenyl]methanamine (45 mg, 0.272 mmol) in
dichloromethane (0.5 ml) was added to a stirred solution of diphosgene (16.3 pl, 136 pmol) in
dichloromethane (0.5 ml) at room temperature giving a suspension. After complete addition
diisopropylethylamine (95 ul, 0.545 mmol) was added dropwise giving a clear solution and gas
evolution. After 5 minutes of stirring at room temperature a solution of tert-butyl 4-{[(2,4-
difluorophenyl)methyl]amino}-4-methylpiperidine-1-carboxylate (100 mg, 0.294 mmol) in
dichloromethane (0.5 ml) was added rapidly. After another 90 minutes of stirring at room
temperature the mixture was concentrated to oil. The crude material was purified by column
chromatography using silicon dioxide gel, eluting with 6-25% ethyl acetate in petroleum ether to
afford the desired intermediate (146 mg).

[00519] 1-[(2,4-difluorophenyl)methyl]-1-(4-methylpiperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea

N
H

[00520] Trifluoroacetic acid (100 pul) was added to tert-butyl 4-{[(2,4-
difluorophenyl)methyl]({[4-(propan-2-yloxy)phenylJmethyl} carbamoyl)amino}-4-
methylpiperidine-1-carboxylate (62 mg, 117 pmol) in dichloromethane (0.9 ml). After 2 hours of
stirring at room temperature sodium hydroxide (2 ml, 1 M aqueous) and water (2 ml) was added.
The mixture was extracted with dichloromethane (3 ml), the organic phase was dried using a
phase separator, and concentrated. The crude material was purified by column chromatography
using silicon dioxide gel, eluting with 5-10% methanol in dichloromethane, containing 1% NH;
(28% aqueous) to afford the desired intermediate (45 mg).

[00521] 1-[(2,4-difluorophenyl)methyl]-1-(1,4-dimethylpiperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea; trifluoroacetic acid

[00522] Formaldehyde (13 pl, 37%, 129 pmol) was added to 1-[(2,4-
difluorophenyl)methyl]-1-(4-methylpiperidin-4-yl)-3- {{4-(propan-2-yloxy)phenyl Jmethyl }urea

(45 mg, 104 pmol) in ethanol (1 ml). After 70 minutes of stirring at room temperature sodium
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triacetoxyborohydride (67 mg, 316 umol) was added. After 2 hours of stirring at room
temperature the mixture was concentrated to oil. The crude material was purified by HPLC,
eluting with 20-50% acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title
compound (28.1 mg, 48 %): '"H NMR (400 MHz, Chloroform-d) & 12.49 (bs, 1H), 7.36 - 7.17
(m, 1H), 7.09 - 6.96 (m, 2H), 6.95 - 6.70 (m, 4H), 4.62 - 4.55 (m, 1H), 4.50 (p, 1H), 4.43 (s, 2H),
4.26 - 4.19 (m, 2H), 3.49 (d, 2H), 2.90 - 2.71 (m, 5H), 2.58 (d, 2H), 2.26 (t, 2H), 1.62 (s, 3H),
1.33 - 1.28 (m, 6H).; LCMS: 446.3 [M+H]".

[00523] Example 87: 1-[(2,4-difluorophenyl)methyl]-3- {[4-(2-hydroxy-2,3-
dimethylbutoxy)phenylJmethyl}-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (87)
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[00524] 4-(2-hydroxy-2,3-dimethylbutoxy)benzonitrile
X
0 /\’<‘\
OH
[00525] Isopropylmagnesium bromide (1.48 ml, 1.3 M in tetrahydrofuran) was added

dropwise to 4-(2-oxopropoxy)benzonitrile (260 mg, 1.48 mmol) in diethyl ether (20 ml) at room
temperature. After 1 day of stirring at room temperature ammonium chloride (10 ml, sat. aq.)
was added. The mixture was extracted with diethyl ether (50 ml), the organic phase was washed
with brine, dried using magnesium sulfate, filtered, and concentrated. The crude material was
purified by column chromatography using silicon dioxide gel, eluting with ethyl acetate in

petroleum ether to afford the desired intermediate (63 mg).
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[00526] 1-[4-(aminomethyl)phenoxy]-2,3-dimethylbutan-2-ol

HZN/\O\
0]

{00527] Borane (862 pl, 1 M in tetrahydrofuran) was added to 4-(2-hydroxy-2,3-

OH

dimethylbutoxy)benzonitrile (63 mg, 287 pmol) in tetrahydrofuran (1 ml). After 2 days of
stirring at room temperature methanol (6 ml) was added and the mixture was heated to 75 °C.
concentrated. After 15 hours the mixture was concentrated to afford the desired intermediate (69
mg).

[00528] tert-butyl 4- {[(2,4-difluorophenyl)methyl]({[4-(2-hydroxy-2,3-
dimethylbutoxy)phenyl]methyl} carbamoyl)amino} piperidine-1-carboxylate

F

A
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[00529] 1-[4-(aminomethyl)phenoxy]-2,3-dimethylbutan-2-ol (68.9 mg, 309 pmol) and
diisopropylethylamine (131 pl, 936 pmol) was added to tert-butyl 4-[(chlorocarbonyl)[(2,4-
difluorophenyl)methyl]amino]piperidine-1-carboxylate (120 mg, 309 umol) in dichloromethane
(2 ml). After 18 hours of stirring at room temperature sodium hydroxide (1 ml, 1 M aqueous)
was added, the organic phase was dried using a phase separator and concentrated to oil (223 mg).
[00530] 1-[(2,4-difluorophenyl)methyl]-3- {[4-(2-hydroxy-2,3-
dimethylbutoxy)phenyl]methyl}-1-(piperidin-4-yl)urea
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[00531] Trifluoroacetic acid (100 ul) was added to tert-butyl 4- {[(2,4-difluorophenyl)-
methyl]( {[4-(2-hydroxy-2,3 -dimethylbutoxy)phenyl Jmethyl} carbamoyl)amino} piperidine-1-
carboxylate (223 mg, 387 umol) in dichloromethane (0.9 ml). After 17 hours of stirring at room
temperature additional trifluoroacetic acid (100 pl) was added. After S hours of stirring at room
temperature additional trifluoroacetic acid (100 pl) was added. After 22 hours of stirring at room
temperature sodium hydroxide (1 ml, 1 M aqueous) was added, the organic phase was dried
using a phase separator, and concentrated. The crude material was purified by column
chromatography using silicon dioxide gel, eluting with a 1:1:1:1 ratio of butanol, water, ethyl
acetate and acetic acid to afford the desired intermediate (49.6 mg).

[00532] 1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-hydroxy-2,3-
dimethylbutoxy)phenyl}methyl}-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

[00533] Formaldehyde (12. 6 pl, 37%. 125 umol) was added to 1-[(2,4-
difluorophenyl)methyl]-3- {[4-(2-hydroxy-2,3-dimethylbutoxy)phenylJmethyl}-1-(piperidin-4-
yhurea (49.6 mg, 104 pmol) in tetrahydrofuran (1 ml). After SO minutes of stirring at room
temperature sodium triacetoxyborohydride (45 mg, 212 umol) was added. After 19 hours of
stirring at room temperature the mixture was concentrated to oil. The crude material was purified
by HPLC, eluting with 20-40% acetonitrile in water (containing 0.1% trifluoroacetic acid) to
afford the title compound (18 mg, 29 %): 'H NMR (400 MHz, Chloroform-d) & 12.78 (bs, 1H),
7.12 (q, 1H), 7.04 (d, 2H), 6.84 - 6.78 (m, 4H), 4.78 - 4.64 (m, 2H), 4.36 (s, 2H), 4.28 (d, 2H),
3.87 (d, 1H), 3.77 (d, 1H), 3.57 (d, 2H), 2.83 (t, 2H), 2.76 (s, 3H), 2.21 (q, 2H), 2.03 - 1.94 (m,
1H), 1.89 (d, 2H), 1.18 (s, 3H), 1.00 (d, 3H), 0.92 (d, 3H).; LCMS: 490.3 [M+H]".

[00534] Example 88: 1-[(2,4-difluorophenyl)methyl]-3-({3-fluoro-4-[(2-
hydroxyethoxy)methyl]phenyl} methyl)-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (88)
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[00535] [4-({2-[(tert-butyldiphenylsilyl)oxy]ethoxy} methyl)-3 -fluorophenyl]methanamine

[00536] tert-Butyl(chloro)diphenylsilane (97.7 ul, 0.376 mmol) and 4-
dimethylaminopyridine (3.06 mg, 0.025 mmol) was added to a solution of 2-{[4-(aminomethyl)-
2-fluorophenyl]methoxy} ethan-1-ol (49.9 mg, 0.250 mmol) and triethylamine (105 pl, 0.751
mmol) in dichloromethane (1 ml). After 2 hours of stirring at room temperature NaOH (1 ml, 1
M aqueous) was added. The mixture was extracted with dichloromethane (3x2 ml), the combined
organic phases were dried using a phase separator and concentrated to afford the desired
intermediate as oil (110 mg).

[00537] 3-{[4-({2-[(tert-butyldiphenylsilyl)oxy]ethoxy} methyl)-3-fluorophenylJmethyl} -
1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea

Gl

[00538] A solution of [4-({2-[(tert-butyldiphenylsilyl)oxy]ethoxy} methyl)-3-
fluorophenylJmethanamine (110 mg, 0.251 mmol) in CH2Cl (1 ml) was added dropwise to a
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solution of diphosgene (15.5 ul, 0.128 mmol) in CH>Cl; (0.5 ml) at room temperature. DIPEA
(131 pl, 0.753 mmol) was added and the resulting mixture was stirred for 10 minutes at room
temperature. Thereafter a solution of N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine
(103 mg, 0.427 mmol) in CH2Cl; (1 ml) was added and the reaction mixture was stirred for 2
hours at room temperature. The mixture was concentrated under reduced pressure and used
without further purification.

[00539] 1-[(2,4-difluorophenyl)methyl]-3-({3-fluoro-4-[(2-
hydroxyethoxy)methyl]phenyl} methyl)-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid
[00540] Tetrabutylammonium fluoride (0.5 ml, 1 M in tetrahydrofuran) was added to a
solution of 3- {[4-({2-[(tert-butyldiphenylsilyl)oxy]ethoxy} methyl)-3-fluorophenyljmethyl}-1-
[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea (117 mg, 0.166 mmol) in
tetrahydrofuran (0.5 ml). After 1.5 hours of stirring at room temperature the mixture was
concentrated. The crude material was purified by HPLC, eluting with 20-50% acetonitrile in
water (containing 0.1% trifluoroacetic acid) to afford the title compound (26.5 mg, 18 % over 3
steps): '"H NMR (400 MHz, Chloroform-d) 8 13.01 (bs, 1H), 7.30 (t, 1H), 7.15 (g, 1H), 6.90 (d,
1H), 6.87 - 6.78 (m, 3H), 4.88 (t, 1H), 4.72 - 4.61 (m, 1H), 4.57 (s, 2H), 4.40 (s, 2H), 4.33 (d,
2H), 3.78 - 3.71 (m, 2H), 3.63 - 3.50 (m, 4H), 2.90 - 2.73 (m, 5H), 2.23 (g, 2H), 1.89 (d, 2H).;
LCMS: 466.3 [M+H]".

[00541] ~ Example 89: N-(5-fluoro-2-{[1-(1-methylpiperidin-4-yl)({[4-(propan-2-
yloxy)phenyl]methyl}carbémoyl)amino]methyl}phenyl)acetamide; trifluoroacetic acid (89)

o)\ NH o
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N >’)kOH
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[00542] N-(5-fluoro-2-formylphenyl)acetamide

_146-



WO 2019/040107 PCT/US2018/000354

O;\NH

F

[00543] Acetic anhydride (143 pl, 1.29 mmol) was added to a solution of 2-amino-4-
fluorobenzaldehyde (119 mg, 0.858 mmol) in tetrahydrofuran (1 ml). After 5 hours of stirring at
room temperature acetic anhydride (143 pl, 1.29 mmol) was added. After 16 hours of stirring at
room temperature the mixture was concentrated. The crude material was purified by column
chromatography using silicon dioxide gel, eluting with 3-25% ethyl acetate in petroleum ether to
afford the desired intermediate as oil (115 mg).

[00544) N-(5-fluoro-2- {[(1-methylpiperidin-4-yl)amino]methyl} phenyl)acetamide

O;\NH

NH
F
N
|
[00545] 1-methylpiperidin-4-amine (42.0 pl, 0.335 mmol) was added to a solution of N-

(5-fluoro-2-formylphenyl)acetamide (66.6 mg, 0.368 mmol) in dichloromethane (1 ml), sodium
triacetoxyborohydride (118 mg, 0.555 mmol) was added in one portion. After 3 hours of stirring
at room temperature dichloromethane (1 ml) was added and the mixture heated to 40 °C. After 3
hours the mixture was cooled to room temperature and stirred for 4 days, then NaOH (2 ml, 1 M
aqueous) was added. The mixture was extracted with dichloromethane (1 ml), the combined
organic phases were dried using a phase separator and concentrated to afford the desired
intermediate as oil (126 mg).

[00546] N-(5-fluoro-2-{[ 1-(1-methylpiperidin-4-yl)({[4-(propan-2-

yloxy)phenylJmethyl} carbamoyl)amino]methyl} phenyl)acetamide; trifluoroacetic acid
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[00547] 1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene (150 mg, 0.668 mmol) was
added to a solution of N-(5-fluoro-2- {[(1-methylpiperidin-4-yl)amino]methyl } phenyl)acetamide
(126 mg, 0.450 mmol) in dichloromethane (1 ml). After 17 hours of stirring at room temperature
the mixture was concentrated. The crude material was purified by HPLC, eluting with 30-60%
acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (12.1 mg,
5 %): '"H NMR (400 MHz, Chloroform-d) § 12.45 (bs, 1H), 9.22 (s, 1H), 7.37 (d, 1H), 7.12 (d,
2H), 7.06 (dd, 1H), 6.85 - 6.74 (m, 3H), 5.28 (s, 1H), 4.73 - 4.40 (m, 4H), 4.30 (d, 2H), 3.43 (d,

" 2H), 2.79 (d, 5H), 2.46 (q, 2H), 2.20 (s, 3H), 1.78 (d, 2H), 1.31 (d, 6H).; LCMS: 471.3 [M+H]".
[00548] - Example 90: 1-{[2-hydroxy-4-(trifluoromethyl)phenyljmethyl}-1-(1-
methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenylJmethyl }urea; trifluoroacetic acid (90)

OH 0
0L
H
F
fj T
F
F F
N })J\OH
F
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[00549] 2-[(tert-butyldiphenylsilyl)oxy]-4-(trifluoromethyl)benzaldehyde
©\?4
/
O
~o
FiC
[{00550] tert-Butyl(chloro)diphenylsilane (210 pl, 0.808 mmol) was added to a solution of

2-hydroxy-4-(trifluoromethyl)benzaldehyde (102 mg, 0.536 mmol), 4-dimethylaminopyridine
(12.6 mg, 0.103 mmol), and triethylamine (220 pl, 1.58 mmol) in dichloromethane (2 ml). After
17 hours of stirring at room temperature HCI (2 ml, 1 M aqueous) was added. The mixture was
extracted with dichloromethane (3x2 ml), the combined organic phases were dried using a phase

separator, and concentrated. The cru\de material was purified by column chromatography using

i}
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silicon dioxide gel, eluting with 3-25% ethyl acetate in petroleum ether to afford the desired
intermediate as oil (248 mg).
[00551] N-({2-[(tert-butyldiphenylsilyl)oxy]-4-(trifluoromethyl)phenyl} methy1)-1-

methylpiperidin-4-amine

NH
FsC
N
[00552] 1-methylpiperidin-4-amine (72.6 pl, 0.579 mmol) was added to a solution of 2-

[(tert—butyldiphenylsilyl)oxy]-4-(triﬂudromethyl)benzaldehyde (248 mg, 0.579 mmol) in
dichloromethane (3 ml), sodium triacetoxyborohydride (193 mg, 0.911 mmol) was added in one
portion. After 18 hours of stirring at room temperature NaOH (2 ml, 1 M aqueous) was added.
The mixture was extracted with dichloromethane (3x2 ml), the combined organic phases were
dried using a phase separator and concentrated to afford the desired intermediate as oil (219 mg).
[00553] 1-({2-[(tert-butyldiphenylsilyl)oxy]-4-(trifluoromethyl)phenyl } methyl)-1-(1-
methylpiperidin-4-yl)-3- {{4-(2-methylpropoxy)phenyl]methyl} urea
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[00554] A solution of 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene (48 mg, 0.187
mmol) in dichloromethane (0.5 ml) was added to a solution of N-({2-[(tert-
butyldiphenylsilyl)oxy]-4-(trifluoromethyl)phenyl} methyl)-1-methylpiperidin-4-amine (54 mg,
0.103 mmol) in dichloromethane (1.5 ml). After 3 hours of stirring at room temperature NaOH (2
ml, 1 M aqueous) was added. The mixture was extracted with dichloromethane (3x2 ml), the
combined organic phases were dried using a phase separator and concentrated to afford the
desired intermediate (114 mg).

[00555] 1-{[2-hydroxy-4-(trifluoromethyl)phenyl]methyl} -1-(1-methylpiperidin-4-yl)-3-
{[4-(2-methylpropoxy)phenyl]methyl} urea; trifluoroacetic acid

[00556] Tetrabutylammonium fluoride (0.5 ml, 1 M in tetrahydrofuran) was added to a
solution of 1-({2-[(tert-butyldiphenylsilyl)oxy]-4-(trifluoromethyl)phenyl} methyl)-1-(1-
methylpiperidin-4-yl)-3-{[4-(2-methylpropoxy)phenylJmethyl}urea (114 mg, 0.156 mmol) in
tetrahydrofuran (0.5 ml). After 2 hours of stirring at room temperature the mixture was
concentrated. The crude material was purified by HPLC, eluting with 30-70% acetonitrile in
water (containing 0.1% trifluoroacetic acid), followed by column chromatography using silicon
dioxide gel, eluting with 10% methanol in dichloromethane, followed by HPLC, eluting with 30-
60% acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (4.4
mg, 5 %): 'H NMR (400 MHz, Chloroform-d) § 12.10 (s, 1H), 7.17 - 7.08 (m, 4H), 7.01 (d, 1H),
6.79 (d, 2H), 5.43 (s, 1H), 4.42 (s, 2H), 4.35 - 4.20 (m, 3H), 3.67 (d, 2H), 3.50 (d, 2H), 2.91 -

-150-



WO 2019/040107 . PCT/US2018/000354

2.80 (m, 2H), 2.77 (s, 3H), 2.44 (q, 2H), 2.11 - 1.96 (m, 1H), 1.84 (d, 2H), 1.00 (d, 6H).; LCMS:
4943 [M+H]". ‘
[00557} Example 91: 1-[(4-fluoro-2-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-
3-{[4-(2-methylpropoxy)phenyl]methyl} urea; trifluoroacetic acid (90)

[00558] Trimethylsilyldiazomethane (49.8 pl, 0.099 mmol) was added to 1-[(4-fluoro-2--
hydroxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenylJmethyl } urea
(36.8 mg, 0.083 mmol) in a mixture of methanol (0.5 ml) and ethyl acetate (1.5 ml) at 0 °C. After
4 hours of stirring while reaching room temperature HC1 (2 ml, 1 M aqueous) was added,
followed by NaOH (5 ml, 1 M aqueous). The water phase was extracted with ethyl acetate (3x3
ml) and the combined organic phases were dried using a phase separator and concentrated. The
crude material was purified by preparative HPLC, eluting with 30-60% acetonitrile in water
(containing 0.1% trifluoroacetic acid) to afford the title compound (8.7 mg, 18 %): 'H NMR (400
MHz, Chloroform-d) & 12.67 (bs, 1H), 7.02 (d, 3H), 6.79 (d, 2H), 6.61 - 6.52 (m, 2H), 4.86 (s,
1H), 4.81 - 4.69 (m, 1H), 4.27 (d, 2H), 4.23 (s, 2H), 3.72 (s, 3H), 3.68 (d, 2H), 3.57 (d, 2H), 2.94
-2.80 (m, 2H), 2.76 (s, 3H), 2.15 (q, 2H), 2.09 - 1.97 (m, 1H), 1.89 (d, 2H), 1.01 (d, 6H).;
LCMS: 458.3 [M+H]".

[00559] Example 92: 5-fluoro-2- {[ 1-(1-methylpiperidin-4-yl)({[4-(2-methylpropoxy)-
phenyl]methyl}carbamoyl)ami_no]methyl}phenyl acetate; trifluoroacetic acid (92)
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[00560] 5-fluoro-2-{[1-(1-methylpiperidin-4-yl)({[4-(2-
methylpropoxy)phenylJmethyl } carbamoyl)amino]methyl} phenyl acetate; trifluoroacetic acid
[00561] Acetic anhydride (15 mg, 147 pmol) was added to 1-[(4-fluoro-2-

hydroxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenyl |methyl }urea
(42.4 mg, 95.6 umol) in dichloromethane (1 ml). After 20 hours of stirring at room temperature
NaOH (2 ml, 1 M aqueous) was added and the mixture extracted with dichloromethane (3x2 ml).
The combined organic phases were dried using a phase separator and concentrated. The crude
material was purified by preparative HPLC, eluting with 30-60% acetonitrile in water
(containing 0.1% trifluoroacetic acid) to afford the title compound (7 mg, 15 %): '"H NMR (400
MHz, Chloroform-d) § 12.55 (bs, 1H), 7.14 (dd, 1H), 6.98 (d, 2H), 6.86 (ddd, 2H), 6.76 (d, 2H),
5.04 (t, 1H), 4.83 - 4.70 (m, 1H), 4.24 (d, 2H), 4.18 (s, 2H), 3.67 (d, 2H), 3.56 (d, 2H), 2.91 -
2.80 (m, 2H), 2.77 (s, 3H), 2:35 (s, 3H), 2.30 - 2.15 (m, 2H), 2.13 - 1.98 (m, 1H), 1.91 (d, 2H),
1.01 (d, 6H).; LCMS: 486.4 [M+H]". ‘

[00562] Example 93: 1-[(2,4-difluorophenyl)methyl]-3-[(1H-indazol-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid (93)

PP
N :/\@\\/N
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[00563] To tert-butyl 4-[(chlorocarbonyl)[(2,4-difluorophenyl)methyl]amino]piperidine-1-

carboxylate (50 mg, 129 pmol) and diisopropylethylamine (33.6 pul, 193 pmol) in
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dichloromethane 1 ml was added (1H-indazol-5-yl)methanamine. The mixture was sonicated for
2 hours and then the crude product collected by filtration. To the crude TFA 500 pl in 1 ml THF
was added and the reaction was heated to 60 °C for 1.5 hours. The mixture was concentrated and
then suspended in methanol filtered and concentrated. This material, formaldehyde (11.5 ul, 155
pmol) and sodium triacetoxyborohydride (54.7 mg, 258 umol) were stirred in tetrahydrofuran
(1.0 ml) for 2 hours, more formaldehyde (17.3 ul, 233 pmol) and sodium triacetoxyborohydride
(109 mg, 516 pmol) were added and the reaction stirred for 1 hour. Ammonia (27% aqueous, 1
ml) was added and the reaction was stirred overnight. The reaction was concentrated and the
crude material purified by HPLC, eluting with 10-40 % acetonitrile in water (containing 0.1 %
trifluoroacetic acid). Yield: 9 % from carbamoyl chloride."H NMR (400 MHz, Methanol-ds) &
7.97 (s, 1H), 7.60 (s, 1H), 7.47 (d, 1H), 7.32 (d, 1H), 7.22 (q, 1H), 6.99 — 6.90 (m, 1H), 6.87 (t,
1H), 4.53 (s, 2H), 4.46 (s, 2H), 4.40 — 4.26 (m, 1H), 3.50 (d, 2H), 3.15 - 3.00 (m, 2H), 2.82 (s,
3H), 2.09 — 1.85 (m, 4H).; LCMS: 414.3 [M+H]".

[00564) Example 94: 1-[(2,4-difluorophenyl)methyl]-3-({4-[(1R)-1,2-
dihydroxyethyl]phenyl} methyl)-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid and 1-[(2,4-
difluorophenyl)methyl|-3-( {4-|(1S)-1,2-dihydroxyethyl |phenyl } methyl)-1-(1-methylpiperidin-4-

yl)urea; trifluoroacetic acid (94)
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[00565] 1-[(2,4-difluorophenyl)methyl]-3-[(4-ethenylphenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea
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[00566] The compounds were prepared in analogy with GP A using (4-

ethenylphenyl)methanamine and N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine
(1:1.2).

[00567] 1-[(2,4-difluorophenyl)methyl]-3-({4-[(1R)-1,2-dihydroxyethyl]phenyl } methyl)-
1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid and 1-[(2,4-difluorophenyl)methyl]-3-({4-
[(1S)-1,2-dihydroxyethyl|phenyl} methyl)-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid
100568] 1-[(2,4-diﬂuoropheny1)methyl]-3-[(4-etheny1pherfyl)methyl]—1-(1- '
methylpiperidin-4-yl)urea (39.9 mg, 100 pmol) in acetone (4 ml) was added to potassium
osmate(VI) dihydrate (1.8 mg, 5 pmol) and N-methylmorpholine N-oxide (50% aqueous, 51.8
ul, 250 pl) in water (2 ml). After 21 hours of stirring at ambient temperature the reaction was
quenched with sodium thiosulfate (aqueous) and filtered through a plug of celite. The acetone
was removed under reduced pressure and the resulting mixture was diluted with sodium
hydroxide (aqueous, 1M, 1 ml). The product was extracted with dichloromethane (3 x 1 ml),
dried (phase separator) and concentrated. The crude material was purified by HPLC, eluting with
10-40 % acetonitrile in water (containing 0.1 % trifluoroacetic acid). The compounds were
isolated as a racemic mixture. Yield: 43.1 mg, 79%. '"H NMR (400 MHz, Methanol-ds) § 7.30 (d,
2H), 7.27 - 7.18 (m, 3H), 7.01 — 6.87 (m, 2H), 4.66 (dd, 1H), 4.52 (s, 2H), 4.39 — 4.24 (m, 3H),
3.63 — 3.54 (m, 2H), 3.51 (d, 2H), 3.14 - 3.02 (m, 2H), 2.83 (s, 3H), 2.09 — 1.83 (m, 4H).;
LCMS: 434.3 [M+H]".

[00569] Example 95 1-[(2,4-difluorophenyl)methyl]-3-[(1,3-dihydro-2-benzofuran-5-
ylDmethyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (95)
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[00570] (1,3-dihydro-2-benzofuran-5-yl)methanamine
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[00571] Oxalyl chloride (56.7 pl, 660 pmol) and dimethylformamide (2.3 pl, 30 pmol)
were added to 1,3-dihydro-2-benzofuran-5-carboxylic acid (98.5 mg, 600 umol) in
dichloromethane (2 ml). After 40 minutes of stirring at ambient temperature, ammonia (27%
aqueous, 1.02 ml, 54 mmol) was added and the resulting two-phase system was stirred
vigorously for 30 minutes before it filtered through a plug of celite. The phases were separated
and the aqueous phase was extracted with dichloromethane (2 ml). The combined organic phase
was dried (phase separator) and concentrated. Borane (1M in tetrahydrofuran, 2.4 ml, 2.4 mmol)
was added and the mixture was stirred for 14 hours at ambient temperature before it was heated
to 50 °C. After 7 hours, more borane (1M in tetrahydrofuran, 1.2 ml, 1.2 mmol) was added and
the reaction was stirred for additionally 17 hours before it was quenched with methanol and
concentrated. Sodium hydroxide (aqueous, 1M, 10 ml) was added. The product was extracted
with dichloromethane (3 x 10 ml), dried (phase separator) and concentrated. The crude was
dissolved in dichloromethane (10 ml) and extracted with hydrochloric acid (1M, aqueous, 10
ml). The aqueous phase was made basic using‘sodium hydroxide (5M) and extracted with
dichloromethane (3 x 10 ml). The organic phase was dried (phase separator) and concentrated to
give the desired benzyl amine (27.4 mg, 31 %).

[00572] 1-[(2,4-difluorophenyl)methyl]-3-[(1,3-dihydro-2-benzofuran-5-yl)methyl}-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid was prepared in analogy with GP C using (1,3-
dihydro-2-benzofuran-5-yl)methanamine and N-[(2,4-difluorophenyl)methyl]- 1-methylpiperidin-
4-amine (1:1.5). Yield: 69%. '"H NMR (400 MHz, Chloroform-d) & 12.64 (bs, 1H), 7.21 - 7.07
(m, 2H), 7.02 (d, 1H), 6.99 (s, 1H), 6.83 (t, 2H), 5.05 (d, 4H), 4.84 (s, 1H), 4.71 (tt, 1H), 4.44 -
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'4.32 (m, 4H), 3.60 (d, 2H), 2.94 — 2.70 (m, 5H), 2.20 (qd, 2H), 1.91 (d, 2H).; LCMS: 415.9
[M+H]*

[00573] Example 96: 1-[(2,4-difluorophenyl)methyl]-3-{[4-(3-
methoxypropoxy)phenyl Jmethyl}-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (96)
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[00574] The compound was prepared in analogy with example 15 (1-[(2,4-
difluorophenyl)methyl]-3- {[4-(2-fluoroethoxy)phenyl methyl}-1-(1-methylpiperidin-4-yl)urea)
using 3-methoxypropan-1-ol. Yield: 35%.'"H NMR (400 MHz, Chloroform-d) & 12.62 (bs, 1H),
7.12 (q, 1H), 7.03 (d, 2H), 6.86 — 6.77 (m, 4H), 4.79 — 4.62 (m, 2H), 4.36 (s, 2H), 4.29 (s, 2H),
4.03 (t, 2H), 3.60 (d, 2H), 3.55 (t, 2H), 3.36 (s, 3H), 2.94 - 2.80 (m, 2H), 2.79 (s, 3H), 2.28 -
2.10 (m, 2H), 2.04 (p, 2H), 1.91 (d, 2H).; LCMS: 462.3 [M+H]".

[00575] Example 97: 1-[(2,4-difluorophenyl)methyl]-3-[(2-fluoro-4-nitrophenyl)methyl]-
1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (97)

PN
[00576] The compounds were prepared in analogy with GP A using (2-fluoro-4-

nitrophenyl)methanamine hydrochloride and N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-
4-amine (1:1). Yield: 75%."H NMR (400 MHz, Chloroform-d) § 12.36 (bs, 1H), 7.98 (dd, 1H),
7.88 (dd, 1H), 7.46 — 7.37 (m, 1H), 7.18 - 7.08 (m, 1H), 6.92 — 6.82 (m, 2H), 5.14 — 5.08 (m,
1H), 4.63 (ddd, 1H), 4.47 (d, 2H), 4.42 (s, 2H), 3.61 (d, 2H), 2.94 - 2.75 (m, 5H), 2.36 — 2.15
(m, 2H), 1.90 (d, 2H).; LCMS: 437.3 [M+H]".
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[00577] Example 98: 3-[(4-chloro-3-methoxyphenyl)methyl]-1-[(2,4-
difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (98)
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[00578] The compounds were prepared in analogy with GP A using (4-chloro-3-
methoxyphenyl)methanamine and N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine
(1:1) Yield: 69%.'H NMR (400 MHz, Chloroform-d) & 12.22 (s, 1H), 7.29 - 7.22 (m, 1H), 7.22
—7.11 (m, 1H), 6.93 - 6.79 (m, 2H), 6.73 (s, 1H), 6.64 (d, 1H), 4.88 (s, 1H), 4.79 — 4.64 (m, 1H),
4.44 (s, 2H), 4.33 (d, 2H), 3.85 (s, 3H), 3.58 (d, 2H), 2.93 - 2.87 (m, 2H), 2.80 (d, 3H), 2.43 (q,
2H), 1.92 (d, 2H).; LCMS: 438.3 [M+H]".

[00579] Example 99: 1-[(2,4-difluorophenyl)methyl]-3- {[4-fluoro-2-
(trifluoromethoxy)phenyl]methyl} - 1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (99)
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[00580] The compounds were prepared in analogy with GP A using N-[(2,4-
difluorophenyl)methyl]-1-methylpiperidin-4-amine and [4-fluoro-2-
(trifluoromethoxy)phenyl]methanamine (1:1). Yield: 70%.'"H NMR (400 MHz, Chloroform-d) 8
12.19 (bs, 1H), 7.32 - 7.23 (m, 1H), 7.16 — 7.05 (m, 1H), 7.00 — 6.91 (m, 2H), 6.90 - 6.79 (m,
2H), 4.85 (s, 1H), 4.78 — 4.67 (m, 1H), 4.40 (s, 2H), 4.36 (d, 2H), 3.59 (d, 2H), 2.96 — 2.82 (m,
2H), 2.80 (s, 3H), 2.47 — 2.30 (m, 2H), 1.92 (d, 2H).; LCMS: 476.2 [M+H]".
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[00581] Example 100: 3-[(2,4-difluorophenyl)methyl]-1-[(4-fluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid (100)
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[00582] The compounds were prepared in analogy with GP A using (2,4-
difluorophenyl)methanamine and N-[(4-fluorophenyl)methyl]- 1-methylpiperidin-4-amine (1:1).
Yield: 57%.'H NMR (400 MHz, Chloroform-d) § 12.50 (bs, 1H), 7.21 — 7.10 (m, 3H), 7.02 (t,
2H), 6.79 (td, 1H), 6.73 (ddd, 1H), 4.79 (t, 1H), 4.73 (ddd, 1H), 4.37 (s, 2H), 4.32 (d, 2H), 3.58
(d, 2H), 2.93 - 2.73 (m, SH), 2.36 — 2.18 (m, 2H), 1.90 (d, 2H).; LCMS: 392.3 [M+H]",
[00583] Example 101: 1-{[2-(difluoromethoxy)-4-fluorophenyl]methyl}-1-(1-
methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenyl Jmethyl} urea; trifluoroacetic acid (101

b
SO

F
F

[00584] tert-butyl 4- {[(4-fluoro-2-hydroxyphenyl)methyl]({[4-(2-
methylpropoxy)phenyl]methyl} carbamoyl)amino} piperidine- 1-carboxylate

e
L& “QW
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[00585] ~ The compound was prepared in analogy with example 13 (1-[(4-fluoro-2-
hydroxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(2-
methylpropoxy)phenylmethyl }urea) using tert-butyl 4-oxopiperidine-1-carboxylate.

[00586] 1-{[2-(difluoromethoxy)-4-fluorophenylJmethyl} - 1-(1-methylpiperidin-4-yl)-3-
{[4-(2-methylpropoxy)phenyl]methyl}urea; trifluoroacetic acid

[00587] Sodium chlorodifluoroacetate (76.2 mg, 500 pmol), tert-butyl 4-{[(4-fluoro-2-
hydroxyphenyl)methy!]({[4-(2-methylpropoxy)phenyl]methyl} carbamoyl)amino} piperidine-1-
carboxylate (106 mg, 200 umol) and cesium carbonate (130 mg, 400 umol) were suspended in
water (200 pl) and dimethylformamide (2 ml). The mixture was heated to 80 °C for 5 hours
before it was cooled to ambient temperature, diluted with ethyl acetate (20 ml), washed with
water (5 x 20 ml), dried (phase separator) and concentrated. The crude was dissolved in
dichloromethane (1 ml) and 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene (41 mg, 200
umol) was added. After 1 hour, the mixture was concentrated and the crude was purified by
silica gel chromatography, eluting with 25-100 % ethyl acetate in petroleum ether. Fractions
containing product were pooled and concentrated. The material was dissolved in dichloro-
methane (1.5 ml) and tritluoroacetic acid (V.5 ml) was added. After 15 minutes the mixture was
concentrated and redissolved in tetrahydrofuran (2 ml). Formaldehyde (37% aqueous, 29.8 pl,
400 pmol) and sodium triacetoxyborohydride (84.8 mg, 400 ul) were added. After 1 hour the
mixture was diluted with sodium hydroxide (aqueous, 1M, 1 ml) and extracted with dichloro-
methane (3 x 1 ml). The organic phase was dried (phase separator) and concentrated. The crude
material was purified by HPLC, eluting with 30-70 % acetonitrile in water (containing 0.1 %
trifluoroacetic acid). Yield: 32 mg, 26 %.'"H NMR (400 MHz, Chloroform-d) 8 12.50 (bs, 1H),
7.15 (t, 1H), 7.03 (d, 2H), 6.96 — 6.83 (m, 2H), 6.80 (d, 2H), 6.59 (t, 1H), 4.77 (t, 1H), 4.67 (s,
1H), 4.37 (s, 2H), 4.29 (s, 2H), 3.69 (d, 2H), 3.58 (d, 2H), 2.93 - 2.80 (m, 2H), 2.78 (s, 3H), 2.21
(q, 2H), 2.07 (dt, 1H), 1.90 (d, 2H), 1.02 (d, 6H).; LCMS: 494.3 [M+H]".

[00588] Example 102: 1- {[4-éhloro-2-(tn'ﬂuoromethyl)phenyl]methyl} -1-(1-
methylpiperidin-4-yl)-3-{[4-(2-methylpropoxy)phenylJmethyl} urea; trifluoroacetic acid (102)
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[00589] The compounds were prepared in analogy with GP B using N-{[4-chloro-2-
(trifluoromethyl)phenyl methyl} - 1-methylpiperidin-4-amine (prepared in analogy with
intermediate 6 (N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine) using [4-chloro-2-
(trifluoromethyl)phenyljmethanamine) and 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene.
Yield: 91%."H NMR (400 MHz, Chloroform-d) & 13.09 (bs, 1H), 7.66 (s, 1H), 7.44 (d, 1H), 7.32
(d, 1H), 7.00 (d, 2H), 6.79 (d, 2H), 4.74 (t, 1H), 4.58 — 4.43 (m, 3H), 4.27 (d, 2H), 3.69 (d, 2H),
3.59 (d, 2H), 2.83 (t, 2H), 2.77 (s, 3H), 2.16 (q, 2H), 2.13 - 1.99 (m, 1H), 1.91 (d, 2H), 1.02 (d,
6H).; LCMS: 512.3 [M+H]". '
[00590] Example 103: 1-{[4-fluoro-2-(trifluoromethoxy)phenyl Jmethyl}-1-(1-
methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenylJmethyl} urea; trifluoroacetic acid (103)

L
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[00591] The compounds were prepared in analogy with GP B using N-{[4-fluoro-2-
(triﬂuoromethoxy)phenyljmethyl}-1-methylpiperidin—4-amine (prepared in analogy with
intermediate 6 using [4-fluoro-2-(trifluoromethoxy)phenyl]methanamine) and 1- .
(isocyanatomethyl)-4-(2-methylpropoxy)benzene. Yield: 85%.'"H NMR (400 MHz, Chloroform-
d) § 13.09 (bs, 1H), 7.25 - 7.16 (m, 1H), 7.07 - 6.99 (m, 3H), 6.96 (t, 1H), 6.79 (d, 2H), 4.74 (t,

' 1H), 4.55 (s, 1H), 4.36 (s, 2H), 4.28 (d, 2H), 3.69 (d, 2H), 3.59 (d, 2H), 2.83 (t, 2H), 2.77 (s, 3H),

2.17(q, 2H), 2.12 ~ 1.9 (m, 1H), 1.91 (d, 2H), 1.02 (d, 6H).; LCMS: 512.3 [M+HJ",
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[00592] Example 104: 1-[(4-fluoro-2-methylphenyl)methyl]-1-(1-methylpiperidin-4-y1)-3-
{[4-(2-methylpropoxy)phenyl]methyl}urea; trifluoroacetic acid (104)
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[00593] The compounds were prepared in analogy with GP B using N-[(4-fluoro-2-

methylphenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with intermediate 6
using (4-fluoro-2-methylphenyl)methanamine) and 1-(isocyanatomethyl)-4-(2-
methylpropoxy)benzene. Yield: 76%.'H NMR (400 MHz, Chloroform-d) 8 12.59 (bs, 1H), 7.10
~7.00 (m, 3H), 6.90 (d, 1H), 6.87 - 6.76 (m, 3H), 4.78 (t, 1H), 4.60 (s, LH), 4.28 (d, 2H), 4.25
(s, 2H), 3.68 (d, 2H), 3.55 (d, 2H), 2.92 - 2.81 (m, 2H), 2.78 (s, 3H), 2.28 (s, 3H), 2.18 (q, 2H),
2.12 - 1.98 (m, 1H), 1.91 (d, 2H), 1.01 (d, 6H).; LCMS: 442.3 [M+H]".

[00594] Example 105: 1-[(2-chloro-4-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-
3-{[4-(2-methylpropoxy)phenyl]methyl} urea; trifluoroacetic acid (105)
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[00595] The compounds were prepared in analogy with GP B using N-[(2-chloro-4-
methoxyphenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with intermediate 6
using (2-chloro-4-methoxyphenyl)methanamine) and 1-(isocyanatomethyl)-4-(2-
methylpropoxy)benzene. Yield: 78%.'H NMR (400 MHz, Chloroform-d) & 13.05 (bs, 1H), 7.09
~7.00 (m, 3H), 6.92 (s, 1H), 6.79 (d, 2H), 6.74 (d, 1H), 4.74 (t, 1H), 4.69 - 4.57 (m, 1H), 4.33
(s, 2H), 4.28 (d, 2H), 3.79 (s, 3H), 3.68 (d, 2H), 3.58 (d, 2H), 2.88 - 2.80 (m, 2H), 2.77 (s, 3H),
2.23 -2.10 (m, 2H), 2.12 - 1.99 (m, 1H), 1.91 (d, 2H), 1.01 (d, 6H).; LCMS: 474.3 [M+H]".
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[00596] Example 106: 1-[(2,4-dichlorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-
(propan-2-yloxy)phenyl]methyl}urea; trifluoroacetic acid (106)

s

F

[00597] The compounds were prepared in analogy with GP B using N-[(2,4-
dichlorophenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with intermediate 6
using (2,4-dichlorophenyl)methanamine) and 1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene.
Yield: 78%."H NMR (400 MHz, Chloroform-d) § 12.28 (bs, 1H), 7.41 (d, 1H), 7.20 (dd, 1H),
7.10 (d, 1H), 7.02 (d, 2H), 6.79 (d, 2H), 4.77 (ddd, 1H), 4.64 — 4.55 (m, 1H), 4.57 — 4.44 (m,
1H), 4.36 (s, 2H), 4.29 (d, 2H), 3.61 (d, 2H), 2.95 — 2.82 (m, 2H), 2.80 (s, 3H), 2.25 — 2.08 (m,
2H), 1.92 (d, 2H), 1.32 (d, 6H).; LCMS: 463.9 [M+H]*.

[00598] Example 107: 1-[(2,4-dichlorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-
(2-methylpropoxy)phenylmethyl}urea (107)

Jepeacuy

[00599] The compounds were prepared in analogy with GP B using N-[(2,4-
dichlorophenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with intermediate 6
using (2,4-dichlorophenyl)methanamine) and 1-(isocyanatomethyl)-4-(2-
methylpropoxy)benzene. Yield: 68%.'"H NMR (400 MHz, Chloroform-d) & 7.36 (s, 1H), 7.18 (s,
2H), 7.09 (d, 2H), 6.84 — 6.77 (m, 2H), 4.49 — 4.41 (m, 1H), 4.41 — 4.33 (m, 3H), 4.31 (d, 2H),
3.69 (d, 2H), 2.91 (d, 2H), 2.30 (s, 3H), 2.23 - 1.96 (m, 3H), 1.78 - 1.61 (m, 4H), 1.02 (d, ] = 6.7
Hz, 6H).; LCMS: 478.0 [M+H]".
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00600} Example 108: 1-[(2,4-dichlorophenyl)methyl]-1-(piperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea; trifluoroacetic acid (108)

g

F
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[00601] The compounds were prepared in analogy with example 4 (1-[(2,4-
difluorophenyl)methyl]-3- {[4-(2-methylpropoxy)phenylJmethyl} - 1-(piperidin-4-yl)urea) using
N-[(2,4-dichlorophenyl)methyl]- 1-methylpiperidin-4-amine (prepared in analogy with
intermediate 6 using (2,4-dichlorophenyl)methanamine) and 1-(isocyanatomethyl)-4-(propan-2-
yloxy)benzene. Yield: 61%. 'H NMR (400 MHz, Chloroform-d) 6 9.48 (bs, 1H), 9.03 (bs, 1H),
7.40 (d, 1H), 7.20 (dd, 1H), 7.13 (d, 1H), 7.03 (d, 2H), 6.79 (d, 2H), 4.75 — 4.60 (m, 1H), 4.52
(dq, 2H), 4.36 (s, 2H), 4.28 (s, 2H), 3.41 (d, 2H), 3.06 - 2.87 (m, 2H), 2.04 - 1.87 (m, 4H), 1.32
(d, 6H).; LCMS: 450.2 [M+H]".

[00602] Example 109: 1-[(2-chloro-4-fluorophenyl)methyl]-3- {[4-(2-
methylpropoxy)phenylJmethyl}-1-(piperidin-4-yl)urea; trifluoroacetic acid (109)

F

F

[00603] The compounds were prepared in analogy with example 4 (1-[(2,4-
difluorophenyl)methyl]-3-{[4-(2-methylpropoxy)phenyl]methyl} - 1-(piperidin-4-yl)urea) using
N-{(2-chloro-4-fluorophenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with
intermediate 6 using (2-chloro-4-fluorophenyl)methanamine). Yield: 45%. 'H NMR (400 MHz,
Chloroform-d) 8 9.44 (bs, 1H), 9.08 (bs, 1H), 7.21 - 7.11 (m, 2H), 7.04 (d, 2H), 6.94 (td, 1H),
6.84 — 6.76 (m, 2H), 4.80 — 4.63 (m, 1H), 4.60 — 4.45 (m, 1H), 4.36 (s, 2H), 4.29 (s, 2H), 3.69 (d,
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2H), 3.54 - 3.38 (m, 2H), 3.10 — 2.92 (m, 2H), 2.07 (dt, 1H), 2.04 — 1.73 (m, 4H), 1.02 (d, 6H).;
LCMS: 448.3 [M+H]".

[00604] Example 110: 1-[(2-chloro-4-fluorophenyl)methyl]-1-(piperidin-4-yl)-3-{[4-
(propan-2-yloxy)phenyl]methyl}urea; trifluoroacetic acid (110)
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[00605] The compounds were prepared in analogy with example 4 (1-[(2,4-
difluorophenyl)methyl]-3- {[4-(2-methylpropoxy)phenyl|methyl} - 1-(piperidin-4-yl)urea) using
N-[(2-chloro-4-fluorophenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with
intermediate 6 using (2-chloro-4-fluorophenyl)methanamine) and 1-(isocyanatomethyl)-4-
(propan-2-yloxy)benzene. Yield: 60%. '"H NMR (400 MHz, Chloroform-d)  9.57 (bs, 1H), 9.10
(bs, 1H), 7.22 — 7.10 (m, 2H), 7.03 (d, 2H), 6.94 (td, 1H), 6.79 (d, 2H), 4.76 — 4.61 (m, 1H), 4.59
—4.44 (m, 2H), 4.36 (s, 2H), 4.28 (s, 2H), 3.42 (d, 2H), 3.02 — 2.85 (m, 2H), 2.07 — 1.84 (m, 4H),
1.32 (d, 6H).; LCMS: 434.3 [M+H]".

[00606] Example 111: 1-[(2,4-dichlorophenyl)methyl]-3-{[4-(2-
methylpropoxy)phenyl]methyl}-1-(piperidin-4-yl)urea; trifluoroacetic acid (111)
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[00607] The compounds were prepared in analogy with example 4 (1-[(2,4-
difluorophenyl)methyl]-3- {[4-(2-methylpropoxy)phenyl]methyl}-1-(piperidin-4-yl)urea) usi;lg
N-[(2,4-dichlorophenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with
intermediate 6 using (2,4-dichlorophenyl)methanamine). Yield: 40%. '"H NMR (400 MHz,
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Chloroform-d) § 9.51 (bs, 1H), 9.11 (bs, 1H), 7.40 (d, 1H), 7.20 (dd, 1H), 7.13 (d, 1H), 7.09 -
7.00 (m, 2H), 6.84 — 6.77 (m, 2H), 4.75 — 4.62 (m, 1H), 4.57 — 4.44 (m, 1H), 4.36 (s, 2H), 4.28
(s, 2H), 3.69 (d, 2H), 3.54 — 3.35 (m, 2H), 3.10 — 2.90 (m, 2H), 2.07 (dt, 1H), 2.00 - 1.73 (m,
4H), 1.02 (d, 6H).; LCMS: 464.2 [M+H]".

[00608] Example 112 (Corﬁparative): 1-[(2,6-difluoro-3-methylphenyl)methyl]-1-(1-
methylpiperidin-4-yl)-3- {[4-(propan-2-yloxy)phenyl]methyl} urea; trifluoroacetic acid (112)

LT
S

F

[00609] The compounds were prepared in analogy with GP B using N-[(2,6-difluoro-3-
methylphenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with intermediate 6 (N-
[(2,4-diflucrophenyl)methyl]-1-methylpiperidin-4-amine) using (2,6-difluoro-3-
methylphenyl)methanamine) and 1-(isocyanatomethyl)-4-(propan—2-yloxy)benzene. Yield: 57%.
'H NMR (400 MHz, Chloroform-d) 8 12.45 (bs, 1H), 7.19 — 7.06 (m, 1H), 7.04 (d, 2H), 6.88 —
6.71 (m, 3H), 5.06 (s, 1H), 4.62 — 4.46 (m, 2H), 4.38 (s, 2H), 4.28 (s, 2H), 3.62 (d, 2H), 2.90 -
2.70 (m, 5H), 2.31 (qd, 2H), 2.16 (s, 3H), 1.94 (d, 2H), 1.32 (d, 6H).; LCMS: 446.3 [M+H]".
[00610] Example 113 (comparative): 1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenylmethyl}-1-[(2,3,6-trifluorophenyl)methylJurea; trifluoroacetic acid (113)
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[00611] The compounds were prepared in analogy with GP B using 1-methyl-N-[(2,3,6-
trifluorophenyl)methyl]piperidin-4-amine (prepared in analogy with intermediate 6 (N-[(2,4-
difluorophenyl)methyl}-1-methylpiperidin-4-amine) using (2,3,6-trifluorophenyl)methanamine)
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and 1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene. Yield: 58%. 'H NMR (400 MHz,
Chloroform-d) 6 12.69 (bs, 1H), 7.23 — 7.09 (m, 1H), 7.06 (d, 2H), 6.89 — 6.76 (m, 3H), 4.91 (s,
1H), 4.65 ~ 4.48 (m, 2H), 4.45 (s, 2H), 4.30 (s, 2H), 3.62 (d, 2H), 2.90 — 2.75 (m, SH), 2.47 -
2.27 (m, 2H), 1.96 (d, 2H), 1.33 (d, 6H).; LCMS: 450.3 [M+H]".

[00612] Example 114: 1-[(2,4-difluoro-3-methylphenyl)methyl]- 1-(1-methylpiperidin-4-
yl)-3-{[4-(propan-2-yloxy)phenyl]methyl} urea; trifluoroacetic acid (114)

“. %

[00613] The compounds were prepared in analogy with GP B using N-[(2,4-difluoro-3-
methylphenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with intermediate 6
using (2,4-difluoro-3-methylphenyl)methanamine) and 1-(isocyanatomethyl)-4-(propan-2-
yloxy)benzene. Yield: 55%. 'H NMR (400 MHz, Chloroform-d) 6 12.39 (bs, 1H), 7.01 (d, 2H),
6.93 (q, 1H), 6.84 — 6.74 (m, 3H), 4.83 — 4.69 (m, 1H), 4.70 — 4.62 (m, 1H), 4.51 (hept, 1H), 4.35
(s, 2H), 4.28 (d, 2H), 3.61 (d, 2H), 2.95 - 2.75 (m, SH), 2.28 —2.11 (m, SH), 1.92 (d, 2H), 1.32
(d, 6H).; LCMS: 446.3 [M+H]".

[00614] Example 115: 1-[(2-ﬂuoro-4-methylphenyl)methyl]-1-(1-methylpipeﬁdin—4-yl)-3-
{[4-(propan-2-yloxy)phenyl]methyl} urea; trifluoroacetic acid (115)
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{00615} The compounds were prepared in analogy with GP B using N-[(2-fluoro-4-
methylphenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with intermediate 6
using (2-fluoro-4-methylphenyl)methanamine) and 1-(isocyanatomethyl)-4-(propan-2-
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yloxy)benzene. Yield: 59%. 'H NMR (400 MHz, Chloroform-d) 8 12.15 (bs, 1H), 7.06 — 6.97
(m, 3H), 6.92 — 6.83 (m, 2H), 6.82 — 6.74 (m, 2H), 4.85 — 4.70 (m, 2H), 4.53 — 4.47 (m, 1H),
4.36 (s, 2H), 4.28 (s, 2H), 3.62 (d, 2H), 2.95 - 2.76 (m, SH), 2.33 (s, 3H), 2.27 - 2.10 (m, 2H),
1.94 (d, 2H), 1.32 (d, 6H).; LCMS: 428.3 [M+H]".

[00616] Example 116: 1-[(2,4-difluorophenyl)methyl]-3- {[2-methyl-4-(propan-2-
yloxy)phenylJmethyl}-1-(1-methylpiperidin-4-yl)urea; hemitartrate (116)

T
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[00617] 4-hydroxy-2-methyl-benzonitrile (1011 mg, 7.2 mmol), potassium carbonate
(18.0 mmol, 2.49 g), tetrabutylammonium iodide (0.5 mmol, 190 mg), 2-iodopropane (18 mmol,
1.82 ml) and DMF (5.0 ml) were stirred at 70 °C for 3 hours and then partitioned between 0.5M
NaOH and diethyl ether. The organic phase was washed with water several times, then dried and
evaporated to afford the intermediate nitrile (1.34 g). This was reduced using lithium
aluminiumhydride (14.4 mmol, 552 mg) in refluxing tetrahydrofuran (6 ml) for 1 hour, worked
up and gave the intermediate benzyl amine (1.29 g, 7.2 mmol, 100 % yield). This material was
dissolved in dichloromethane (10 ml), pyridine (14.4 mmol, 1.20 ml) was added followed by
phenyl chloroformate (9.4 mmol, 1.22 ml), dissolved in dichloromethane (4.0 ml) dropwise on
an ice-bath and the mixture was stirred 30 min, then partitioned between dichloromethane and
1M HCI, the organic phase was separated, dried and evaporated to give phenyl N-{[2-methyl-4-
(propan-2-yloxy)phenyl]methyl}carbamate (2.39 g, 100 % yield) as an oil that slowly
crystallizes.

[00618] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (2.24 mmol, 539 mg),
phenyl N-{[2-methyl-4-(propan-2-yloxy)phenylJmethyl} carbamate (750 mg, 2.51 mmol) and
potassium carbonate (4.5 mmol, 625 mg) were suspended in toluene (5.0 ml). The mixture was
stirred at 70 °C for 20 hours, then partitioned between toluene and 0.5 M NaOH, the organic

phase was separated, concentrated and the crude was purified by column chromatography using
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. silicon dioxide gel, eluting with 5-50 % methanol in ethyl acetate to afford pure fractions. These
fractions were collected and evaporated and the residue was stirred 20 min in diethyl ether (10.0
ml) to precipitate any silica, the suspension was filtered, and the clear filtrate was evaporated to
give the title compound as the free base (703 mg, 1.57 mmol, 70 % yield). This material (667
mg, 1.497 mmol) and L-(+)-tartaric acid (0.7485 mmol, 113 mg) were dissolved in methanol (4
ml), the solvents were removed by evaporation and the residue was stirred in 2-propanol (4 ml)
and treated in an ultrasonication bath. The solvent was removed, and the residue was treated in
vacuum (0.5-1.0 mbar) for 20 hours and gave the title compound (840 mg, 100 % yield): 'H
NMR (400 MHz, Chloroform-d) 6 7.05 (m, 2H), 6.77 (m, 1H), 6.71 (m, 1H), 6.66 (d, 1H), 6.57
(s, IH), 5.02 (t, 1H), 4.58 (m, 1H), 4.44 — 4.33 (m, 3H), 4.31 (s, 1H), 4.28 (d, 2H), 3.40 (t, 2H),
2.69 —2.57 (m, 5H), 2.30 (s, 3H), 2.11 (m, 2H), 1.76 (d, 2H), 1.10 (d, 6H); LC-MS : 446.3
[M+H]*.

[00619] Example 117: 1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-
3-[(35,4R)-3-fluoro-1-methylpiperidin-4-ylJurea and 1-[(4-cyclopropoxyphenyl)methyl}-3-[(2,4-
difluorophenyl)methyl]-3-[(3R,4S)-3-fluoro-1-methylpiperidin-4-yljurea (117)
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[00620] tert-Butyl 3-fluoro-4-oxopiperidine-1-carboxylate (3.0 g, 13.12 mmol),

dichloromethane (15 ml), 2,4-difluorobenzyl amine (13.8 mmol, 2.04 g) and acetic acid (300 pl)
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were stirred for 10 min and sodium triacetoxyborohydride (22.3 mmol, 4.87 g) was added. The
mixture was stirred for 1 hour, then partitioned between 0.5 M NaOH and dichloromethane. The
organic phase was separated, dried, and the solvents were removed. The crude was purified by
column chromatography using silicon dioxide gel, eluting with 30-50 % ethyl acetate in
petroleum ether to afford pure fractions of the desired compound. These fractions were collected,
evaporated, and the residue was recrystallized from EtOAc/petroleum ether to afford tert-butyl 4-
{[(2,4-difluorophenyl)methyl]amino}-3-fluoropiperidine-1-carboxylate (a racemic cis
compound, 2.394 g, 53% yield). This cis compound (183 mg, 0.53 mmol), phenyl N-[(4-
cyclopropoxyphenyl)methyl]carbamate (150 mg, 0.53 mmol) and potassium carbonate (1.0
mmol, 138 mg) were suspended in toluene (1.0 ml). The mixture was stirred at 70 °C for 14
hours, then partitioned between toluene and 0.5 M NaOH, the organic bhase was separated,
washed with water, dried and then concentrated. The crude was purified by column
chromatography using silicon dioxide gel, eluting with 30-50 % ethyl acetate in petroleum ether
to afford the desired protected urea intermediate. The solvents were removed, the residue was
stirred in dichloromethane (2.0 ml) and trifluoroacetic acid (2.0 ml) for 30 min, it was then
evaporated and free based by partition between dichloromethane and 1 M NaOH. 'T'he residue
after evaporation of the organic phase was purified by column chromatography using silicon
dioxide gel, eluting with 10-100 % methanol in ethyl acetate to give the intermediate (156 mg,
0.36 mmol, 68 % yield). This material (149 mg, 0.34 mmol), formaldehyde (1.08 mmol, 81 ul)
and sodium triacetoxyborohydride (1.1 mmol, 241 mg) were stirred in tetrahydrofuran (3.0 mi)
for 2 hours, then partitioned between ether and 1 M NaOH. The organic phase was separated,
dried, evaporated and the residue was purified by column chromatography using silicon dioxide
gel, eluting with 10-50 % methanol in ethyl acetate to afford the title compound (110 mg, 0.246
mmol, 72 %): '"H NMR (400 MHz, Chloroform-d) & 7.19 (q, 1H), 7.04 (d, 2H), 6.94 (d, 2H),
6.86 — 6.74 (m, 2H), 4.93 (d, 1H), 4.73 — 4.44 (m, 4H), 4.30 (d, 2H), 3.70 (m, 1H), 3.24 (t; 1H),
3.05 (d, 1H), 2.59 - 2.14 (m, 3H), 2.40 (s, 3H), 1.63 (d, 1H), 0.81 - 0.69 (m, 4H); LC-MS : 448.3
[M+H]".

[00621] Example 118: 1-[(2,4-difluorophenyl)methyl]-3-{(3-fluoro-4-
methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)urea (118)
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[00622] 3-Fluoro-4-methoxybenzoic acid (975 mg, 5.73 mmol), dichloromethane (5.0 ml),

DMF (20 pl), and oxalyl chloride (17 mmol, 1.45 ml) were refluxed 1 hour, the volatiles were
removed and the residue was stirred in ammonium hydroxide (28 % solution, 4 ml) and ethanol
(4 ml) until the solids dissolved. The solution was concentrated and a solid precipitated, the solid
was collected by filtration and gave the intermediate carboxamide (713 mg, 4.21 mmol, 74 %
yield). This material (705 mg, 4.16 mmol) was reduced using lithium aluminiumhydride (2
equiv., 8.3 mmol, 323 mg) in refluxing tetrahydrofuran (5 ml) for 1 hour, the reaction was then
quenched with 2 M NaOH and extracted with diethyl ether, the organic phase was collected and
extracted with 1 M HCI, the aqueous phase was separated and made basic with 5 M NaOH, then
extracted with diethyl ether and the organic phase was collected, dried and evaporated to give
crude 3-fluoro-4-methoxy-benzylamine (495 mg, 3.19 mmol, 77 % yield). This material was
dissolved in dichloromethane (2 ml), pyridine (4.5 mmol, 360 ul) was added followed by phenyl
chloroformate (3.5 mmol, 455 pl) dissolved in dichloromethane (2.0 ml) dropwise on an ice-bath
and the mixture was stirred 30 min, then partitioned between dichloromethane and 0.5 M HC],
the organic phase was separated, dried, and evaporated and the residue was crystallized from
ethanol/water to give phenyl N-[(3-fluoro-4-methoxyphenyl)methyl]carbamate (357 mg, 1.3
mmol, 41 % yield).

[00623] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (0.5 mmol, 95 %, 127
mg), phenyl N-[(3-fluoro-4-methoxyphenyl)methyl]carbamate (152 mg, 0.55 mmol) and
potassium carbonate (1.0 mmol, 139 mg) were suspended in toluene (2.0 ml). The mixture was
stirred at 70 °C for 16 hours, then partitioned between toluene and 0.5 M NaOH, the organic
phase was separated, concentrated and the product purified by column chromatography using
silicon dioxide gel, eluting with 5-100 % methanol in ethyl acetate in petroleum ether to afford

fractions that were collected, evaporated and the residue was stirred 20 min in ether (5.0 ml) to
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precipitate any silica, the suspension was filtered, the clear filtrate was evaporated to afford the
title compound (123 mg, 0.292 mmol, 58 % yield): "H NMR (400 MHz, Chloroform-d) 6 7.21
(q, 1H), 6.94 — 6.74 (m, 5H), 4.61 (t, 1H), 4.41 (s, 2H), 4.34 - 4.22 (m, 1H), 4.31 (d, 2H), 3.86
(s, 3H), 2.91 (d, 2H), 2.29 (s, 3H), 2.24 — 1.86 (m, 2H), 1.80 — 1.65 (m, 4H); LC-MS : 422.2
[M+H]*. '

[00624] Example 119: 1-[(2,4-difluorophenyl)methyl]-3-[(2-fluoro-4-
hydroxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)urea (119)

F 0 F
N/“\N
H
F OH
N

[00625] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (0.42 mmol, 108 mg),
phenyl N-({4-[(tert-butyldimethylsilyl)oxy]-2-fluorophenyl } methyl)carbamate (0.42 mmol, 160
mg) and potassium carbonate (0.7 mmol, 100 mg) were stirred in toluene (1.5 ml) at 60 °C for 20
hours, then partitioned between toluene and water, the organic phase was separated,
concentrated, and the residue was purified by column chromatography using silicon dioxide gel,
eluting with 5-100 % methanol in ethyl acetate to afford fractions that were collected and
evaporated and the residue was stirred 20 min in ether to precipitate any silica, the suspension
was filtered, and the clear filtrate was evaporated to give the intermediate silylated compound
(91 mg, 0.174 mmol, 41 % yield). This material was dissolved in tetrahydrofuran (1 ml),
tetrabutylammonium fluoride (1 M solution in tetrahydrofuran, 1.0 mmol, 1.0 ml) was added, the
mixture was stirred for 4 hours and then concentrated and partitioned between saturated
potassium carbonate, water and diethyl ether at pH 10-11. The organic phase was collected, dried
and evaporated to give a crude was purified by column chromatography using silicon dioxide
gel, eluting with 5-100 % methanol in ethyl acetate to afford fractions that were evaporated and
the residue was stirred 20 min in diethyl ether/EtOAc to precipitate any silica, the suspension
was filtered, and the clear filtrate was evaporated to afford the title compound (40 mg, 0.098
mmol, 56 % yield): '"H NMR (400 MHz, Chloroform-d) § 7.13 (q, 1H), 7.02 (t, 1H), 6.84 - 6.73

-171-



WO 2019/040107 PCT/US2018/000354

(m, 2H), 6.46 — 6.37 (m, 2H), 4.74 (t, 1H), 4.36 (s, 2H), 4.30 (d, 2H), 4.29 — 4.18 (m, 1H) 2.92
(d, 2H), 2.30 (s, 3H), 2.14 (m, 2H), 1.81 — 1.63 (m, 4H); LC-MS : 408.2 [M+H]".

[00626] Exarﬁple 120: 3-[(2,4-difluorophenyl)methyl]-3-(1-methylpiperidin-4-yl)-1-[(4-
phenoxyphenyl)methyl]urea (120)

qu;o*m@oo

[00627] p-(Phenoxy)-benzylamine (2.88 mmol, 575 mg) and pyridine (8.3 mmol, 670 pl)
was dissolved in dichloromethane (5 ml) and added dropwise to an ice-cooled solution of
triphosgene (1.152 mmol, 342 mg) in dichloromethane (3 ml). The mixture was stirred for 1
hour, then partitioned between dichloromethane and 1 M sulfuric acid, the organic phase was
separated, dried and evaporated to give crude 1-(isocyanatomethyl)-4-phenoxybenzene (0.5 g)
that was used in the next step. N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (0.66
mmol, 167 mg) was dissolved in dichloromethane (2 ml) and 1-(isocyanatomethyl)-4-
phenoxybenzene (300 mg, 1.3 mmol) was added. The mixture was stirred for 18 hours, then
purified by column chromatography using silicon dioxide gel, eluting with 0-30 % methanol in
ethyl acetate to afford a residue. To the residue was added diethyl ether and the solution was
filtered to remove any solids. The clear solution was evaporated and gave 182 mg. This material
was triturated in hexanes and gave the title compound (152 mg, 49 % yield): 'H NMR (400
MHz, Chloroform-d) 8 7.33 (t, 2H), 7.22 (q, 1H), 7.16 - 7.07 (m, 3H), 6.98 (d, 2H), 6.92 (d, 2H),
6.86 — 6.76 (m, 2H), 4.64 (t, 1H), 4.46 — 4.31 (m, 5H), 3.03 (d, 2H), 2.37 (s, 3H), 2.33 - 2.17 (m,
2H), 1.87 (d, 2H), 1.75 (m, 2H), LC-MS : 466.3 [M+H]".

[00628] Example 121: 3-{[4-methoxy-2-(trifluoromethyl)phenylJmethyl}-3-(1-
methylpiperidin-4-yl)-1- {[4-(2-methylpropoxy)phenyljmethyl} urea (121)
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[00629] N-methyl-4-piperidone (5.0 mmol, 583 mg) was dissolved in ethanol (5.0 ml) and
[4-methoxy-2-(trifluoromethyl)phenyljmethanamine (5.0 mmol, 1026 mg) followed by sodium
triacetoxyborohydride (2.0 equiv., 10.0 mmol, 2.2 g) were added. The mixture was stirred at 20
°C for 3 hours, then concentrated and partitioned between diethyl ether and aqueous 0.5 M °
NaOH, the organic phase was collected and extracted with aqueous 2 M HCI, the aqueous phase
was separated and made basic with 5 M NaOH, then extracted with diethyl ether. The organic
phase was collected and concentrated and gave N- {[4-methoxy-2-
(trifluoromethyl)phenylJmethyl}-1-methylpiperidin-4-amine (1.466 g, 96 % yield). This material
(150 mg, 0.496 mmol) was dissolved in dichloromethane (2 ml) and 1-(isocyanatomethyl)-4-(2-
methylpropoxy)benzene (0.595 mmol, 123 mg) was added. The mixture was stirred for 1 hour,
then concentrated and the residue was purified by column chromatography using silicon dioxide
gel, eluting with 0-30 % methanol in ethyl acetate in petroleum ether to afford the title
compound (164 mg, 65 % yield): '"H NMR (400 MHz, Chloroform-d) & 7.36 (d, 1H), 7.16 (s,
1H), 7.04 (d, 2H), 6.97 (d, 1H), 6.78 (d, 2H), 4.48 (s, 2H), 4.47 ~433 (m, 2H), 4.29 (d, 2H),
3.83 (s, 3H), 3.68 (d, 2H), 2.89 (d, 2H), 2.28 (s, 3H), 2.16 — 1.94 (m, 3H), 1.79 — 1.59 (m, 4H),
1.01 (d, 6H); LC-MS : 508.4 [M+H]".

[00630] Example 122: 1-[(2-fluoro-4-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-
3-{[4-(propan-2-yloxy)phenyl]methyl}urea; trifluoroacetic acid (122)
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100631] (2-fluoro-4-methoxyphenyl)methanamine hydrochloride (1.0 g, 5.2 mmol) was

partitioned between diethyl ether and 0.5 M NaOH. The organic phase was separated, dried, and
evaporated to give (2-fluoro-4-methoxyphenyl)methanamine as the free base (699 mg, 4.50
mmol). To this material was added N-methyl-4-piperidone (5.0 mmol, 583 mg), ethanol (5.0 ml)
and sodium triacetoxyborohydride (9.0 mmol, 1.97 g) and the mixture was stirred at 20 °C for 18
hours, then partitioned between diethyl ether and aqueous 0.5 M NaOH, the organic phase was
separated and extracted with aqueous 2 M HCI, the aqueous phase was separated and made basic
with 5 M NaOH and then extracted with diethyl ether. The organic phase was separated,
concentrated and gave N-[(2-fluoro-4-methoxyphenyl)methyl]-1-methylpiperidin-4-amine
(1.059 g, 93 % yield). This compound (132 mg, 0.497 mmol) was dissolved in dichloromethane
(2 ml) and 1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene (0.596 mmol, 114 mg) was added.
The mixture was stirred for 1 hour, then purified by column chromatography using silicon
dioxide gel, eluting with 0-30 % methanol in ethyl acetate to afford fractions. These fractions
were combined and evaporated. To the residue was added diethyl ether and the solution was
filtered to remove the solids. The clear solution was evaporated and gave the desired compound
as the free base (135.7 mg, 61 % yield). This material (41 mg, 0.0924 mmol) was dissolved in
dioxane (1.0 ml), trifluoroacetic acid (1 M solution in dioxane, 1.1 equiv., 0.102 mmol, 102 pul)
was added and the mixture was freeze dried to give the title compound (49 mg): 'H NMR (400
MHz, DMSO-ds) 6 9.19 (s, 1H), 7.12 (d, 2H), 7.08 (t, 1H), 7.01 (t, 1H), 6.85 - 6.77 (m, 3H),
6.74 (dd, 1H), 4.56 (m, 1H), 4.37 (s, 2H), 4.25 - 4.13 (m, 3H), 3.75 (s, 3H), 3.38 (m, 2H), 2.97
(d, 2H), 2.71 (d, 3H), 1.82 (m, 2H), 1.71 (d, 2H), 1.24 (d, 6H); LC-MS : 4443 [M+H]".
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[00632] Example 123: 3-[(4-butoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-
(piperidin-4-yl)urea; hemitartrate (123)
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[00633] tert-Butyl 4- {[(2,4-difluorophenyl)methyl]Jamino} piperidine-1-carboxylate (1.00

Iz

g, 3.06 mmol) was dissolved in dichloromethane (10 ml) and 1-butoxy-4-
(isocyanatomethyl)benzene (735 mg, 3.4 mmol) dissolved in dichloromethane (2 ml) was added.
The mixture was stirred for 18 hours, then e{/aporated and the residue was purified by column
chromatography using silicon dioxide gel, eluting with 30-50 % ethyl acetate in petroleum ether
to afford an intermediate (1.63 g). This material was stirred in dichloromethane (6 ml) and
tritluoroacetic acid (4 ml) tor 20 min, then evaporated and partitioned between EtOAc and 0.5 M
NaOH. The organic phase was collected, evapbrated, and the residue was crystallized from
hexanes/EtOAc, the solids were isolated and triturated in ether and gave 3;-[(4-
butoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)urea (765 mg, 58 %
yield). This material (71.8 mg, 0.166 mmol) was dissolved in 2 -propanol (1 ml) and L-(+)-
tartaric acid 2 M solutiobn in ethanol, 1.1 equiv., 0.0915 mmol, 229 ul) was added. A precipitate
was formed after 1 min, the suspension was stirred 20 min and then filtered and dried to afford
the title compound (62.9 mg, 0.124 mmol, 75 % yield): 'H NMR (400 MHz, Methanol-ds) & 7.21
(q, 1H), 7.14 (d, 2H), 6.98- 6.85 (m, 2H), 6.82 (d, 2H), 4.53 (s, 2H), 4.31 (s, 1H), 4.36-4.21 (m,
1H), 4.28 (s, 2H), 3.95 (t, 2H), 3.39 (d, 2H), 2.99 (m, 2H), 1.97-1.79 (m, 4H), 1.74 (p, 2H), 1.50
(sext, 2H), 0.98 (¢, 3H); LC-MS : 432.3 [M+H]".

[00634] Example 124: 3-[(4-butoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl}-1-(1-
methylpiperidin-4-yl)urea (124) '
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[00635] 3-[(4-butoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-
ylurea (200 mg, 0.463 mmol) was dissolved in tetrahydrofuran (3.0 ml) and formaldehyde (1.16
mmol, 87 pl) followed by sodium triacetoxyborohydride (1.16 mmol, 254 mg) were added. The
mixture was stirred for 2 hours, partitioned between diethyl ether and 0.5 M NaOH, the organic
phase was evaporated, and the residue was suspended in diethyl ether. Filtration gave 166 mg
that was crystallized from ethanol/water and gave the title compound (108 mg, 52 % yield). 'H
NMR (400 MHz, Chloroform-d) 6 7.21 (q, 1H), 7.09 (d, 2H), 6.85 — 6.73 (m, 4H), 4.53 (t, 1H),
4.40 (s, 2H), 4.32 (d, 2H), 4.32 — 4.20 (m, 1H), 3.93 (t, 2H), 2.88 (d, 2H), 2.27 (s, 3H), 2.08 (m,
2H), 1.80 - 1.60 (m, 6H), 1.48 (h, 2H), 0.97 (t, 3H); LC-MS : 446.3 [M+H]".

[00636] Example 125: 3-[(2,4-difluorophenyl)methyl]-1-[(4-methoxyphenyl)methyl]-3-(1-
methylpiperidin-4-yl)urea (125)

O
.

[00637] A solution of 1-methoxy-4-(isocyanatomethyl)benzene (172 mg 1,03 mmol) in
dichloromethane (1 ml) was added to N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-
amine (intermediate 2, 200 mg, 0.79 mmol) in dichloromethane (2 ml). The mixture was stirred
for 1 hour, then evaporated and the residue was purified by column chromatography using
silicon dioxide gel, eluting with 0-25 % methanol in ethyl acetate to afford the title compound
(192 mg, 60 % yield): 'H NMR (400 MHz, Chloroform-d) § 7.25 - 7.16 (m, 1H), 7.11 (d, 2H),
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6.85 — 6.73 (m, 4H), 4.55 (t, 1H), 4.40 (s, 2H), 4.32 (d, 2H), 4.32 - 4.21 (m, 1H), 3.78 (s, 3H),
2.89 (d, 2H), 2.27 (s, 3H), 2.13 - 2.03 (m, 2H), 1.74-1.61 (m, 4H); LC-MS : 403.9 [M+H]".
[00638] Example 126: 1-[(2,4-difluorophenyl)methyl]-3-[(4-methoxyphenyl)methyl]-1-
(piperidin-4-yl)urea; hemitartrate (126)
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[00639] tert-Butyl 4- {[(2,4-difluorophenyl)methyl]amino} piperidine-1-carboxylate (300
mg, 0.873 mmol) was dissolved in dichloromethane (2 ml) and 1-methoxy-4-
(isocyanatomethyl)benzene (190 mg, 1.14 mmol) dissolved in dichloromethane (1 ml) was
added. The mixture was evaporated and purified by column chromatography using silicon
dioxide gel, eluting with 50 % ethyl acetate in petroleum ether to afford an intermediate (387
ing). This material was stirred in dichloromethane (2 ml) and trifluoroacetic acid (1 ml) for 1
hour, then evaporated and partitioned between diethyl ether/EtOAc and 0.5 M NaOH. The
organic phase was collected, evaporated, and the residue was crystallized from diethyl
ether/hexanes and gave the title compound as the free base (195 mg, 0.46 mmol, 53 % yield).
This material (163 mg, 0.418 mmol) was dissolved in 2-propanol (3 ml) and L -(+)-tartaric acid
(0.4 M solution in ethanol, 1.1 equiv., 0.23 mmol, 575 pl) was added dropwise which resulted in
crystallization. The crystals were isolated by filtration and then recrystallized from
MeOH/ethanol and gave the title compound (130 mg, 67 % yield from the free base): 'HNMR
(400 MHz, Methanol-ds) § 7.21 (g, 1H), 7.15 (d, 2H), 6.98— 6.86 (m, 2H), 6.83 (d, 2H), 4.53 (s,
2H), 4.32 (s, 1H), 4.34-4.23 (m, 1H), 4.29 (s, 2H), 3.76 (s, 3H), 3.38 (d, 2H), 2.98 (m, 2H), 1.95-
1.81 (m, 4H); LC-MS : 390.2 [M+H]".

[00640] Example 127: 3-[(2,4-difluorophenyl)methyl]-1-[(4-ethoxyphenyl)methyl]-3-
(piperidin-4-yl)urea; hemitartrate (127)
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[00641] .tert-butyl 4-{[(2,4-difluorophenyl)methyl]amino} piperidine-1-carboxylate

(intermediate 1, 331 mg, 1.01 mmol) was dissolved in dichloromethane (2 ml) and 1-ethoxy-4-
(isocyanatomethyl)benzene (265 mg, 1.30 mmol) dissolved in dichloromethane (1 ml) was
added. The mixture was stirred 20 min, then partitioned between 0.5 M NaOH and
dichloromethane. The organic phase was evaporated, and the residue was purified by column
chromatography using silicon dioxide gel, eluting with 30-50 % ethyl acetate in petroleum ether
to afford an intermediate (365 mg, 0.90 mmol, 89 % yield). This mateﬁal was stirred in
dichloromethane (2 ml) and trifluoroacetic acid (1 ml) for 20 min, the solvents were evaporated,
and the residue was partitioned between ether and 0.5 M NaOH. The organic phase was
collected, dried and evaporated and the residue was crystallized from EtOAc/hexanes and then
from MeOH/water and gave 107 mg (0.26 mmol, 29 % yield). This material was dissolved in 2-
propanol (1.0 ml) and a solution of L-(+)-tartaric acid in ethanol (0.4 M, 1.1 equiv., 0.146 mmol,
365 pl) was added. The crystals were isolated by filtration, dried, and gave the title compound
(119 mg, 0.248 mmol, 96 % yield, total yield from starting material is 25 %): 'H NMR (400
MHz, Methanol-ds) 8 7.21 (q, 1H), 7.14 (d, 2H), 6.98- 6.86 (m, 2H), 6.82 (d, 2H), 4.53 (s, 2H),
4.32 (s, 1H), 4.34-4.23 (m, 1H), 4.28 (s, 2H), 4.00 (q, 2H), 3.38 (d, 2H), 2.98 (m, 2H), 1.95-1.81
(m, 4H), 1.37 (t, 3H); LC-MS : 404.2 [M+H]".

'[00642] Example 128: 3-[(2H-1,3-benzodioxol-5-yl)methyl]-1-[(2,4-
difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea (128)
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[00643] 2H-1,3-benzodioxole-5-carbonitrile (1.73 g, 11.75 mmol) in diethyl ether (15 ml)
was added portion wise to a mixture of lithium aluminiumhydride (55.2 mmol hydride, 13.8
mmol, 525 mg) in diethyl ether (15 ml). The mixture was refluxed for 2 hours, then cooled and
worked up (H20, 15 % NaOH, 3 x H,0) and gave crude benzyl amine (1.77 g, quant.). This
amine (1.0 g, 6.6 mmol) and pyridine (1.1 equiv., 17.6 mmol, 1.43 ml) was dissolved in
dichloromethane (5.0 ml) and added dropwise to an ice cooled mixture of triphosgene (2.7
mmol, 801 mg,) in dichloromethane (5.0 ml). The mixture was stirred for 1 hour, then partitioned
between cold 0.5 M sulfuric acid and dichloromethane. The organic phase was separated, dried
and evaporated to give crude 5-(isocyanatomethyl)-2H-1,3-benzodioxole (1.08 g, 92 % yield).
[00644] N-[(2,4-difluorophenyl)methyl}-1-methylpiperidin-4-amine (250 mg, 1.01 mmol)
was dissolved in dichloromethane (1 ml) and 5-(isocyanatomethyl)-2H-1,3-benzodioxole (215
mg, 1.21 mmol) in dichloromethane (1 ml) was added in one portion. The mixture was stirred at
room temperature for 1 hour and then purified by column chromatography using silicon dioxide
gel, eluting with methanol to afford the title compound (275 mg, 66 % yield): "H NMR (400
MHz, Chloroform-d) $ 7.21 (q, 1H), 6.87 — 6.73 (m, 2H), 6.73 - 6.59 (m, 3H), 5.92 (s, 2H), 4.57
(t, 1H), 4.40 (s, 2H), 4.29 (d, 2H), 4.26 (m, 1H), 2.88 (d, 2H), 2.27 (s, 3H), 2.07 (m, 2H), 1.75-
1.60 (m, 4H); LC-MS : 418.2 [M+H]". |

[00645] Example 129 (Comparative): 1-[(2,3-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenylJmethyl } urea; trifluoroacetic acid (129)
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[00646] The compound was prepared in analogy with GP B using N-[(2,3-
difluorophenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with intermediate 6
using (2,3-difluorophenyl)methanamine) and 1-(isocyanatomethyl)-4-(2-
methylpropoxy)benzene. Yield: 87%. 'H NMR (400 MHz, Chloroform-d) & 7.10 - 6.97 (m, 4H),
6.91 (t, 1H), 6.76 (d, 2H), 5.02 (s, 1H), 4.61 (dt, 1H), 4.43 (s, 2H), 4.23 (s, 2H), 3.66 (d, 2H),
3.49 (d, 2H), 2.92 - 2.77 (m, 2H), 2.72 (s, 3H), 2.20 - 1.96 (m, 3H), 1.87 (d, 2H), 0.99 (d, 6H).;
LCMS: 446.3 [M+H]".

[00647] Example 130: 1-[(3,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-
(propan-2-yloxy)phenyl]methyl j urea; trifluoroacetic acid(130)

Ifﬁﬁx
| >fk

[00648] The compound was prepared in analogy with GP B using N-[(3,4-
difluorophenyl)methyl]-1-methylpiperidin-4-amine (prepared in analogy with intermediate 6
using (3,4-difluorophenyl)methanamine and 1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene.
Yield: 82%. "H NMR (400 MHz, Chloroform-d) § 7.15 - 7.05 (m, 1H), 7.05 - 6.97 (m, 3H), 6.95
- 6.89 (m, 1H), 6.81 - 6.75 (m, 2H), 4.72 (ddt, 2H), 4.50 (p, 1H), 4.34 (s, 2H), 4.27 (s, 2H), 3.56
(d, 2H), 2.86 (t, 2H), 2.77 (s, 3H), 2.18 (qd, 2H), 1.89 (d, 2H), 1.31 (d, 6H).; LCMS: 432.3
[M+H]".

[00649] Example 131: 1-[(2,4-difluorophenyl)methyl]-1-[ 1-(*Hz)methylpiperidin-4-yl]-3-
{[4-(propan-2-yloxy)phenyl|methyl } urea; trifluoroacetic acid (131)
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[00650] 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenylmethyl}urea (50 mg, 0.12 mmol) was dissolved in acetone (1 ml). Potassium
carbonate (33 mg, 240 pmol) was added. A solution of iodo(*Hs)methane (15.6 mg, 108 pmol )
in acetone (170 pl) was added. After 60 minutes of stirring at room temperature the mixture was
filtered and concentrated and re-dissolved in dichloromethane (1.5 ml). Di-tert-butyl dicarbonate
(31 mg, 144 pmol) was added. The reaction was stirred at room temperature overnight. To the
reaction was added dichloromethane (2 ml). The mixture was washed with sodium hydroxide
(7x2 ml, 0.1 M). The organic phase was concentrated. The crude material was purified by HPLC,
eluting with 25-50 % acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the
title compound (11 mg, 17 %): 'H NMR (400 MHz, Chloroform-d)  11.83 (s, 1H), 7.12 (q, 1H),
7.01 (d, 2H), 6.87 - 6.75 (m, 4H), 4.75 (t, 2H), 4.51 (hept, 1H), 4.37 (s, 2H), 4.28 (s, 2H), 3.62
(d, 2H), 2.88 (t, 2H), 2.26 - 2.11 (m, 2H), 1.92 (d, 2H), 1.32 (d, 6H); LCMS: 435.3 [M+H]*
[00651] Example 132: 1-(piperidin-4-yl)-3-{[4-(propan-2-yloxy)phenylJmethyl}-1-
[(2,3,4-trifluorophenyl)methyl]urea; trifluoroacetic acid (132)
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[00652] tert-butyl 4-{[(2,3,4-trifluorophenyl)methyl]amino} piperidine-1-carboxylate
F
F
NH
F

: N
O)\O J<

[00653] tert-butyl 4-oxopiperidine-1-carboxylate (200 mg, 1.0 mmol) and (2,3,4-
trifluorophenyl)methanamine (178 mg, 1.1 mmol) was dissolved in ethanol (2.5 ml). The
reaction was stirred for 20 minutes. Sodium triacetoxyborohydride (319 mg, 1,51 mmol) was
_added. The reaction was stirred at room temperature overnight. The mixture was concentrated.
The residue was dissolved in dichloromethane and sodium hydroxide, (0.5 M in water) was
added. The phases were separated. The water phase was extracted two more times with
dichloromethane. The combined organic phases were dried over sodium sulfate. The organic
phase was concentrated and the crude material was used without further purification in the next
step.
[00654] tert-Butyl 4-[({[4-(propan-2-yloxy)phenyl]methyl} carbamoyl)[(2,3,4-
triﬂuorophenyl)methyl]arﬁino] piperidine-1-carboxylate
[00655] To a solution of tert-butyl 4-{[(2,3,4-trifluorophenyl)methylJamino} piperidine-1-
carboxylate (79,2 mg, 0.23 mmol) in dichloromethane (1.0 ml) was added drop-wise a solution
of 1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene (44.0 mg, 0.23 mmol) in dichloromethane
(0.5 ml). The reaction was stirred at room-temperature overnight. The organic phase was
concentrated and the crude material was purified by HPLC, eluting with 40-90 % acetonitrile in

water (containing 0.1% trifluoroacetic acid) to afford the desired intermediate (84 mg).

[00656] 1-(piperidin-4-yl)-3- {[4-(propan-2-yloxy)phenyl Jmethyl }-1-[(2,3,4-
trifluorophenyl)methyl]Jurea, trifluoroacetic acid
[00657] tert-butyl 4-[({[4-(propan-2-yloxy)phenyl]methyl}carbamoyl)[(2,3,4-

trifluorophenyl)methyl]amino]piperidine-1-carboxylate (82 mg, 0.15 mmol) dissolved in

dichloromethane (1.5 ml) was cooled to 0 °C in an ice-bath. Trifluoroacetic acid (0.76 ml) was
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added drop-wise with stirring. The cooling bath was removed and the reaction was stirred at
room temperature for one hour. The mixture was concentrated. The crude material was purified
by HPLC, eluting with 20-60 % acetonitrile in water (containing 0.1% trifluoroacetic acid) to
afford the title compound (31 mg, 37 %): 'H NMR (400 MHz, Chloroform-d) 6 9.50 (s, 1H),
9.03 (s, 1H), 7.04 (d, 2H), 6.94 - 6.87 (m, 2H), 6.79 (d, 2H), 4.71 (s, 1H), 4.60 - 4.45 (m, 2H),
4.40 (s, 2H), 4.28 (s, 2H), 3.40 (d, 2H), 3.01 - 2.85 (m, 2H), 1.98 (q, 2H), 1.92 - 1.82 (m, 2H),
1.32 (d, 6H); LCMS: 436.3 [M+H]".

[00658] Example 133: 3-[(4-chloro-2-fluorophenyl)methyl]-3-(piperidin-4-y1)-1-{[4-
(propan-2-yloxy)phenyl]methyl}urea; trifluoroacetic acid (133)

fepageiy

F
F
[00659] The compound was prepared in analogy with example 132 using (4-chloro-2-
fluorophenyl)methanamine. The crude material was purified by HPLC, eluting with 20-55 %
acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (53 mg,
42 %): "H NMR (400 MHz, Chloroform-d) & 9.56 (s, 1H), 9.07 (s, 1H), 7.16 - 7.06 (m, 3H), 7.03
(d, 2H), 6.79 (d, 2H), 4.73 - 4.56 (m, 2H), 4.51 (hept, 1H), 4.37 (s, 2H), 4.28 (s, 2H), 3.40 (d,
2H), 3.02 - 2.85 (m, 2H), 2.04 - 1.94 (m, 2H), 1.92 - 1.82 (m, 2H), 1.32 (d, 6H); LCMS: 434.3
[M+H]".
[00660] Example 134: 3-[(4-chloro-2-fluorophenyl)methyl]-1-{[4-(2-
methylpropoxy)phenylJmethyl}-3-(piperidin-4-yl)urea; trifluoroacetic acid (134)
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[00661] The compound was prepared in analogy with example 132 using (4-chloro-2-
fluorophenyl)methanamine and 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene. The crude
material was purified by HPLC, eluting with 20-60 % acetonitrile in water (containing 0.1%
trifluoroacetic acid) to afford the title compound (71 mg, 68 %): 'H NMR (400 MHz, -
Chloroform-d) 6 9.57 (s, 1H), 9.09 (s, 1H), 7.15 - 7.06 (m, 3H), 7.04 (d, 2H), 6.80 (d, 2H), 4.67 -
4.57 (m, 2H), 4.37 (s, 2H), 4.28 (s, 2H), 3.69 (d, 2H), 3.41 (d, 2H), 3.04 - 2.88 (m, 2H), 2.07 (tt,
1H), 2.01 - 1.85 (m, 4H), 1.02 (d, 6H); LCMS: 448.3 [M+H]"

[00662] Example 135: l-(1-methylpiﬁeridin-4-yl)—3-{[4-(propan-2-yloxy)phenyl]methyl} -
1-[(2,3,4-trifluorophenyl)methyl]urea; trifluoroacetic acid (135)
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[00663] 1-methyl-N-[(2,3,4-trifluorophenyl)methyl]piperidin-4-amine
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[00664] 1-methylpiperidin-4-one (211 mg, 1.86 mmol) and (2,3,4-

trifluorophenyl)methanamine (300 mg, 1.86 mmol) were dissolved in ethanol (7.5 ml). The
reaction was stirred for 20 minutes. Sodium triacetoxyborohydride (592 mg, 2,79 mmol) was
added. The reaction was stirred at room temperature overnight. The mixture was concentrated.
The residue was dissolved in dichloromethane and sodium hydroxide, (0.5 M in water). The
phases were separated. The water phase was extracted two more times with dichloromethane.
The combined organic phases were dried over sodium sulfate. The organic phase was
concentrated and the crude material was used without further purification in the next step.
[00665] 1-(1-methylpiperidin-4-yl)-3- {[4-(propan-2-yloxy)phenyl]methyl} -1-[(2,3,4-
trifluorophenyl)methyl]urea; trifluoroacetic acid

[00666] To a solution of 1-methyl-N-[(2,3,4-trifluorophenyl)methyl]piperidin-4-amine
(40.0 mg, 0.15 mmol) in dichloromethane (0.65 ml) was added drop-wise a solution of 1-
(isocyanatomethyl)-4-(propan-2-yloxy)benzene (52.3 mg, 0.23 mmol) in dichloromethane (0.65
ml). The reaction was stirred at room-femperature overnight. The organic phase was
concentrated and the crude material was purified by HPLC, eluting with 40-70 % acetonitrile in
water (containing 0.1% trifluoroacetic acid) to afford the title compound (61 mg, 70 %): 'H
NMR (400 MHz, Chloroform-d) § 12.93 (s, 1H), 7.04 (d, 2H), 6.94 - 6.86 (m, 2H), 6.79 (d, 2H),
4.71 (ddd, 1H), 4.63 (s, 1H), 4.50 (dq, 1H), 4.41 (s, 2H), 4.29 (d, 2H), 3.58 (d, 2H), 2.93 - 2.81
(m, 2H), 2.78 (s, 3H), 2.34 - 2.20 (m, 2H), 1.91 (d, 2H), 1.32 (d, 6H); LCMS: 450.3 [M+H]",
[00667] Example 136: 1-[(2,6-difluoro-4-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-
yl)-3-{[4-(propan-2-yloxy)phenylJmethyl} urea; trifluoroacetic acid (136)

-185-



WO 2019/040107 PCT/US2018/000354

F
0]
AN N/U\N
o) H J\
F 0
O

N F
| OH

F

F
[00668] The compound was prepared in analogy with example 135 (1-(1-methylpiperidin-

4-yl)-3-{[4-(propan-2-yloxy)phenyl]methyl}-1-[(2,3,4-trifluorophenyl)methylJurea ) using (2,6-
difluoro-4-methoxyphenyl)methanamine. The crude material was purified by HPLC, eluting with
30-60 % acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound
(39 mg, 44 %): '"H NMR (400 MHz, Chloroform-d) & 12.00 (s, 1H), 7.06 (d, 2H), 6.80 (d, 2H),
6.41 (d, 2H), 5.06 (s, 1H), 4.62 (t, 1H), 4.52 (p, 1H), 4.32 (s, 2H), 4.30 (s, 2H), 3.78 (s, 3H), 3.64
(d, 2H), 2.92 - 2.81 (m, 2H), 2.80 (s, 3H), 2.46 - 2.30 (m, 2H), 1.94 (d, 2H), 1.33 (d, 6H); LCMS:
462.3 [M+H]".

[00669] Example 137: 1-[(4-chloro-2-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-
{[4-(propan-2-yloxy)phenyl|methyl}urea; trifluoroacetic acid (137)

1o

F

[00670] The compound was prepared in analogy with example 135 using (4-chloro-2-
fluorophenyl)methanamine. The crude material was purified by HPLC, eluting with 35-65 %.
acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (61 mg,
60 %): '"H NMR (400 MHz, Chloroform-d) 8 12.64 (s, 1H), 7.10 (d, 3H), 7.02 (d, 2H), 6.82 -
6.76 (m, 2H), 4.75 (t, 1H), 4.65 (s, LH), 4.51 (dt, 1H), 4.38 (s, 2H), 4.29 (d, 2H), 3.59 (d, 2H),
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2.94 - 2.81 (m, 2H), 2.79 (s, 3H), 2.34 - 2.19 (m, 2H), 1.91 (d, 2H), 1.33 (d, 6H); LCMS: 448.3
[M+H]". '

[00671] Example 138: 1-[(4,5-difluoro-2-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-
yl)-3-{[4-(propan-2-yloxy)phenyl]methyl} urea; trifluoroacetic acid (138)
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[00672] The compound was prepared in analogy with example 135 using (4,5-difluoro-2-

methoxyphenyl)methanamine. The crude material was purified by HPLC, eluting with 35-65 %
_ acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (53 mg,
59 %): '"H NMR (400 MHz, Chloroform-d) § 12.63 (s, 1H), 7.04 (d, 2H), 6.98 - 6.88 (m, 1H),
6.80 (d, 2H), 6.66 (dd, 1H), 4.82 - 4.72 (m, 2H), 4.51 (dq, 1H), 4.29 (d, 2H), 4.25 (s, 2H), 3.73
(s, 3H), 3.58 (d, 2H), 2.87 (t, 2H), 2.79 (s, 3H), 2.29 - 2.15 (m, 2H), 1.91 (d, 2H), 1.36 - 1.29 (m,
6H); LCMS: 462.3 [M+H]* |

[00673] Example 139: 1-[(4-chloro-2-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-
{[4-(2-methylpropoxy)phenyl]methyl}urea; trifluoroacetic acid (139)

feseast
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[00674] The compound was prepared in analogy with example 135 using (4-chloro-2-

fluorophenyl)methanamine and 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene. The crude
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material was purified by HPLC, eluting with 20-60 % acetonitrile in water (containing 0.1%
trifluoroacetic acid) to afford the title compound (79 mg, 68 %): "H NMR (400 MHz,
Chioroform-d) 6 12.28 (s, 1H), 7.13 - 7.06 (m, 3H), 7.02 (d, 2H), 6.80 (d, 2H), 4.81 - 4.71 (m,
1H), 4.67 (s, 1H), 4.38 (s, 2H), 4.28 (s, 2H), 3.70 (d, 2H), 3.60 (d, 2H), 2.94 - 2.83 (m, 2H), 2.80
(s, 3H), 2.33 - 2.19 (m, 2H), 2.07 (hept, 1H), 1.92 (d, 2H), 1.02 (d, 6H); LCMS: 462.3
[M+H]".Example 140: 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-[(4-
propoxyphenyl)methyl]urea

F

S
BSOS
5

[00675] 4-propoxybenzonitrile
A
o S
[00676] 4-hydroxybenzonitrile (6.00 g, 50.4 mmol), potassium carbonate (17.4 g, 126

mmol) and n-propyl iodide (21.4 g, 126 mmol) were heated in DMF (70 mi) at 70 °C for 12h.
After cooling, water (150 ml) was added and the reaction mixture was extracted with diethyl
ether (2 x 250ml). The combined organic phase was washed with water (200 ml), dried (sodium
sulfate) and evaporated to give the desired intermediate (8.00 g, 98%).

[00677] 1-(4-propoxyphenyl)methanamine

NH,

o/\/
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{00678] 4-propoxybenzonitrile (8.00 g, 49.6 mmol) was dissolved in tetrahydrofuran (50
ml). Lithium aluminiumhydride (2.82 g, 74.4 mmol) was added and the suspension was refluxed
for 3h. After cooling, the reaction mixture was quenched with water (3 ml), aqueous sodium
hydroxide solution (15%, 3 ml) and water (9 ml). The precipitate was filtered, the filtrate dried
(sodium sulfate) and evaporated to give the desired intermediate (7.00 g, 85%).

[00679] phenyl N-[(4-propoxyphenyl)methyl]carbamate

CLA,

O/\/

[00680] 1-(4-propoxyphenyl)methanamine (1.66 g, 10.0 mmol) was dissolved in
dichloromethane (10 ml). Pyridine (1.22 ml, 15.1 mmol) was added and the solution was cooled
to 0 °C. Phenyl chloroformate (2.01g, 13.1mmol), dissolved in dichloromcthanc (10ml), was
added dropwise. After addition, HCI (2M, 20 ml) was added. The organic phase was washed
with water (20 ml), dried (phase separator) and evaporated. The crude product was crystallized
from ethylacetate/heptane to give the desired intermediate (1.8 g, 63%).

[00681] 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-[(4-
propoxyphenyl)methylJurea

[00682] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (480 mg, 2.0 mmol),
phenyl N-[(4-propoxyphenyl)methyljcarbamate (741 mg, 2.6 mmol) and potassium carbonate
(414 mg, 3.0 mmol) were heated in toluene (6 ml) at 75 °C for 12h. The solvent was evaporated
and the residue treated with s&dium hydroxide solution (1M, 5 ml) and diethyl ether (70 ml). The
organic phase was separated, washed with water (10 ml), dried (sodium sulfate) and evaporated.
The crude product was purified by chromatography using silicon dioxide gel, eluting with 10 %
methanol in dichloromethane with 1% ammonia to give the title compound (390 mg, 45%). 'H
NMR (400 MHz, DMSO-ds) 6 7.24 — 7.14 (m, 2H), 7.12 (d, 2H), 7.05 — 6.95 (m, 2H), 6.84 (d,
2H), 4.39 (s, 2H), 4.18 (d, 2H), 3.97 - 3.91 (m, 1H), 3.88 (d, 2H), 2.70 (t, 2H), 2.09 (s, 3H), 1.88
(t, 2H), 1.70 (h, 2H), 1.56 — 1.41 (m, 4H), 0.96 (t, 3H); LCMS: 432.3 [M+H]".
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[00683] Example 141: 3-{[4-(cyclopropylmethoxy)phenyl]Jmethyl}-1-[(2,4-
difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea

A
T

[00684] 4-(cyclopropylmethoxy)benzonitrile
[00685] 4-hydroxybenzonitrile (1.02 g, 9.9 mmol), (chloromethyl)cyclopropane (2.35 g,

25.9 mmol), tetrabutylammonium iodide (369 mg, 1.0 mmol) and potassium carbonate (4.14 g,
30 mmol) were warmed in DMF (20 ml) at 50 °C for 1 day. After cooling to room temperature,
water (50 ml) was added and the aqueous layer was extracted with diethyl ether (2 x 200 ml).
The combined organic phase was washed with water (4 x 100 ml), dried (sodium suifate) and

evaporated to give the desired intermediate as a yellow oil (1.68g, 98%).

[00686] 1-[4-(cyclopropylmethoxy)phenylmethanamine
O
HN C \—<]
[00687] 4-(cyclopropylmethoxy)benzonitrile (1.68 g, 9.7 mmol) was dissolved in

tetrahydrofuran (10 ml) and added dropwise to a suspension of lithium aluminium hydride (626
mg, 16.5 mmol) in tetrahydrofuran (6 ml). The reaction mixture was refluxed for 3 hours and

then quenched with water (0.62 ml), NaOH (aqueous solution 15%, 0.62 ml) and water (1.86
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ml). The suspension was filtered, dried (sodium sulfate) and evaporated to give the desired
intermediate (1.32 g, 77%).
[00688] Phenyl N- {[4-(cyclopropylmethoxy)phenyl]methyl} carbamate

@WV@

[00689] 1-[4-‘(cyclopropylmethoxy)phenyl]methanamine (1.32 g, 7.4 mmol) was dissolved
in dichloromethane (10 ml). The solution was cooled to 0 °C and pyridine (0.9 ml) was added.
Phenyl chloroformate (1.2 ml, 9.7 mmol), dissolved in dichloromethane (10 ml), was added
dropwise. The reaction was stirred for 5 min and then hydrochloric acid (1 M, 20 ml) was added,
the organic phase was separated and washed with water (30 ml), dried (sodium sulfate) and
evaporated. The crude material was purified by chromatography using silicon dioxide gel,

eluting with 20 % ethyl acetate in petroleum ether to afford the desired intermediate (2.2 g,

89%).

[00690] 3-{[4-(cyclopropylmethoxy)phenyl]methyl} -1 -[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea

N-[(2,4-difluorophenyl)methy!]-1-methylpiperidin-4-amine (685 mg, 2.85 mmol), phenyl N-{[4- |
(cyclopropylmethoxy)phenyl]methyl} carbamate (975 mg, 3.28 mmol) and potassium carbonate
(563 mg, 4.08 mmol) were mixed in toluene (10 ml) and warmed at 75° C for 12 hours. The
solvent was evaporated and the residue partitioned between diethyl ether (200 ml) and aqueous
sodium hydroxide solution (1 M, 20 ml). The organic phase was washed with water (50 ml),
dried (sodium sulfate) and evaporated. The crude material was purified by column
chromatography using silicon dioxide gel, eluting with 10 % methanol in dichloromethane with
1% ammonia to afford the title compound (525 mg, 42%). 'H NMR (400 MHz, DMSO-ds) 8
724 —7.14 (m, 2H), 7.11 (d, 2H), 7.05 - 6.96 (m, 2H), 6.83 (d, 2H), 4.39 (s, 2H), 4.17 (d, 2H),
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3.94 (s, 1H), 3.77 (d, 2H), 2.78 (s, 2H), 2.17 (s, 3H), 2.00 (d, 2H), 1.61 — 1.45 (m, 4H), 1.27 -
1.14 (m, 1H), 0.58 — 0.51 (m, 2H), 0.32 — 0.26 (m, 2H); LCMS: 444.3[M+H]".

[00691] Example 142: 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl1)-3- {[4-(propan-2-
yloxy)phenyl|methyl}urea (142)

Féfgm@ok

[00692] TFA (4 ml) was added to tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[4-(propan-
2-yloxy)phenyl|methyl} carbamoyl)amino} piperidine- 1-carboxylate (1.20 g, 2.32 mmol prepared
in example 75) in CH2Cl; (10 ml) at room temperature. After 20 minutes of stirring at room
temperature the mixture concentrated under reduced pressure, NaHCOs (10 ml, sat. aq.) and
diethyl ether (150 ml) was added. The organic phase dried with Na;SQs, filtered, and
concentrated under reduced pressure to afford the desired intermediate (0.80 g) that.was used
without further purification, or to obtained concentrate purified by preparative HPLC, eluting
with 20-40% acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford 1-[(2,4-
difluorophenyl)methyl]-1-(piperidin-4-yl)-3-{[4-(propan-2-yloxy)phenylJmethyl } urea.

[00693] Example 143: 1-[(2,4-difluorophenyl)methyl]-3- {[3-fluoro-4-(propan-2-
yloxy)phenylmethyl}-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

o 5 24 ¢\
[

F

[00694] The compound was prepared in analogy with1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenyl ]methyl} urea using N-[(2,4-
diftuorophenyl)methyl]-1-methylpiperidin-4-amine and 2-fluoro-4-(isocyanatomethyl)-1-
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(propan-2-yloxy)benzene (1.2:1). Yield: 60%. "H NMR (400 MHz, Chloroform-d) & 12.71 (bs,
1H), 7.19 — 7.09 (m, 1H), 6.90 — 6.76 (m, 5H), 4.85 — 4.64 (m, 2H), 4.58 - 4.44 (m, 1H), 4.38 (s,
2H), 4.28 (d, 2H), 3.60 (d, 2H), 2.93 — 2.70 (m, 5H), 2.28 - 2.10 (m, 2H), 1.91 (d, 2H), 1.34 (d,
6H).; LCMS: 450.3 [M+H]".

[00695] Example 144: 1-[(2,4-difluorophenyl)methyl]-3- {[2-fluoro-4-(propan-2-
yloxy)phenyl]methyl}-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

o

F
[00696] The compound was prepared in analogy with 1-[(2,4-difluorophenyl)methyl]-1-
(1-methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenyl]methyl} urea using N-[(2,4-
difluorophenyl)methyl]-1-mcthylpipcridin-4-amine and 2-fluoro-1-(isocyanatomethyl)-4-
(propan-2-yloxy)benzene (1.2:1). Yield: 58%. 'H NMR (400 MHz, Chloroform-d) 8 12.89 (bs,
1H), 7.13 —7.02 (m, 2H), 6.88 — 6.73 (m, 2H), 6.58 (dd, 1H), 6.51 (dd, 1H), 4.80 — 4.63 (m, 2H),
4.48 (hept, 1H), 4.35 (s, 2H), 4.30 (d, 2H), 3.59 (d, 2H), 2.88 — 2.72 (m, SH), 2.17 (qd, 2H), 1.88
(d, 2H), 1.32 (d, 6H).; LCMS: 450.3 [M+H]".

[00697] Example 145: 1-[(2,4-difluorophenyl)methyl]-3-{[3-methyl-4-(propan-2-
yloxy)phenyl]methyl}-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

Fﬁpﬁ%p
T

F

[00698] The compound was prepared in analogy with 1-[(2,4-difluorophenyl)methyl]-1-
(1-methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenyl]methyl} urea using N-[(2,4-difluoro-
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phenyl)methyl] -1-methylpiperidin-4-amine and 4-(isocyanatomethyl)-2-methyl-1-(propan-2-
yloxy)benzene (1.2:1). Yield: 74%. 'H NMR (400 MHz, Chloroform-d) § 11.76 (bs, 1H), 7.15
(q, 1H), 6.88 — 6.77 (m, 4H), 6.71 (d, 1H), 4.91 — 4.67 (m, 2H), 4.53 — 4.35 (m, 3H), 4.24 (s,
2H), 3.56 (d, 2H), 2.93 (q, 2H), 2.79 (d, 3H), 2.42 (q, 2H), 2.13 (s, 3H), 1.92 (d, 2H), 1.32 (d,
6H).; LCMS: 446.3 [M+H]",

[00699] Example 146: 1-[(2,4-difluorophenyl)methyl]-3-[(4-fluoro-3-
methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

F (o]
)J\ 0
N N ~
H
F F
N (0]
| F
. OH
F

F
[00700] The compound was prepared in analogy with 3-{(1-benzofuran-5-yl)methyl]-1-
[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea using N-[(2,4-
difluorophenyl)methyl]-1-methylpiperidin-4-amine and (4-fluoro-3-
methoxyphenyl)methanamine (1:1). Diisoproylethylamine was used instead of triethylamine.
Yield: 62%."H NMR (400 MHz, Chloroform-d) § 12.41 (bs,' 1H), 7.16 (q, 1H), 6.97 (dd, 1H),
6.84 (t, 2H), 6.76 (dd, 1H), 6.68 — 6.59 (m, 1H), 4.82 (s, 1H), 4.78 — 4.64 (m, 1H), 4.42 (s, 2H),
4.31 (d, 2H), 3.83 (s, 3H), 3.60 (d, 2H), 2.95 - 2.83 (m, 2H), 2.80 (s, 3H), 2.42 - 2.25 (m, 2H),
1.92 (d, 2H).; LCMS: 422.3 [M+H]". '
[00701] Example 147: 1-[(2,4-difluorophenyl)methyl]-3-({4-[(2-
ethylhexyl)oxy]phenyl} methyl)-1-(1-methylpiperidin-4-yljurea; trifluoroacetic acid

JE<paa WU

F
OH
F
F
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[00702] The compound was prepared in analogy with 1-[(2,4-difluorophenyl)methyl]-3-
{[4-(2-fluoroethoxy)phenyl]methyl} -1-(1-methylpiperidin-4-yl)urea using 2-ethylhexan-1-ol.
Sodium hydride in dimethylformamide was used instead of potassium tert-butoxide in
tetrahydrofuran. Yield: 53%. "H NMR (400 MHz, Chloroform-d) & 12.44 (bs, 1H), 7.12 (q, 1H),
7.03 (d, 2H), 6.86 — 6.79 (m, 4H), 4.80 — 4.63 (m, 2H), 4.36 (s, 2H), 4.29 (s, 2H), 3.81 (dd, 2H),
3.61 (d, 2H), 2.94 - 2.81 (m, 2H), 2.79 (s, 3H), 2.17 (qd, 2H), 1.91 (d, 2H), 1.70 (h, 1H), 1.57 -
1.28 (m, 8H), 0.97 - 0.88 (m, 6H).; LCMS: 502.4 [M+H]"

[00703] Example 148: 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-
(prop-2-yn-1-yloxy)phenyl]methyl} urea; trifluoroacetic acid

o
FQA ﬁj ”ACQLO/\
"

F
[00704] The compound was prepared in analogy with 1-[(2,4-difluorophenyl)methyl]-3-
{[4-(2-fluoroethoxy)phenyl]methyl} -1-(1-methylpiperidin-4-yl)urea using prop-2-yn-1-ol.
Sodium hydride in dimethylformamide was used instead of potassium tert-butoxide in
tetrahydrofuran and the intermediate nitrile was reduced with lithium aluminum hydride instead
of borane. Yield: 26%. '"H NMR (400 MHz, Chloroform-d) 8 13.10 (bs, 1H), 7.17 - 7.10 (m,
1H), 7.07 (d, 2H), 6.92 — 6.86 (m, 2H), 6.82 (t, 2H), 4.78 — 4.62 (m, 4H), 4.37 (s, 2H), 4.30 (d,
2H), 3.59 (d, 2H), 2.85-2.75 (m, SH), 2.52 (t, 1H), 2.26 — 2.10 (m, 2H), 1.90 (d, 2H).; LCMS:
428.3 [M+H]".

[00705] Example 149: 3- {[4-(tert-butoxy)phenyl]methyl}-1-[(2,4-difluorophenyl)methyl]-

1-(piperidin-4-yl)urea; trifluoroacetic acid
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[00706] [4-(tert-butoxy)phenyl|methanamine (27.7 mg, 154 pmol) and
diisopropylethylamine (53.8 ul, 309 pmol) in dichloromethane (1 ml) was added to tert-butyl 4-
[(chlorocarbonyl)[(2,4-difluorophenyl)methylJamino]piperidine-1-carboxylate (40 mg, 103
umol). After 5 hours of stirring at room temperature the mixture was washed with hydrochloric
acid (aqueous, 1M, 1 ml) and dried using a phase-separator. Trifluoroacetic acid (100 pl) was
added and the mixture was stirred for 30 minutes before it was concentrated. The crude material
was purified by HPLC, eluting with 20-50% acetonitrile in water (containing 0.1%
trifluoroacetic acid) to afford the title compound (4.7 mg, 8 %): 'H NMR 9.36 (bs, 1H), 9.02 (bs,
1H), 7.23 — 7.09 (m, 1H), 7.01 (d, 2H), 6.89 (d, 2H), 6.87 — 6.74 (m, 2H), 4.81 — 4.53 (m, 2H),
4.39 (s, 2H), 4.32 (s, 2H), 3.43 (d, 2H), 3.05 — 2.80 (m, 2H), 2.12 — 1.96 (m, 2H), 1.91 (d, 2H),
1.33 (s, 9H).; LCMS: 432.3 [M+H]".

[00707] Example 150: 1-[(2,6-difluoro-4-methoxyphenyl)methyl]-3-[(2,4-
difluorophenyl)methyl]-3-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

F

[00708] Pyridine (137 mg, 1.73 mmol) was added to triphosgene (174 mg, 586 pmol) in
dichloromethane (2 ml) at room temperature, followed by addition of (2,6-difluoro-4-
methoxyphenyl)methanamine (111 mg, 640 umol). After 20 minutes of stirring at room
temperature HCI (1 ml, 1 M aqueous) was added to the mixture. The organic phase was

separated and dried using a phase separator. N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-
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4-amine (118 mg, 492 pmol) was added to this solution. After 19 hours of stirring at room
temperature the mixture was concentrated and the crude material was purified by HPLC, eluting
with 30-70% acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title
compound (137.7 mg, 51 %): '"H NMR (400 MHz, Chloroform-d) § 12.34 (bs, 1H), 7.05 (q, 1H),
6.90 - 6.68 (m, 2H), 6.38 (d, 2H), 4.87 — 4.62 (m, 2H), 4.41 — 4.25 (m, 4H), 3.76 (s, 3H), 3.58 (d,
2H), 2.90 — 2.66 (m, 5H), 2.31 - 2.06 (m, 2H), 1.88 (d, 2H).; LCMS: 440.2 [M+H]".

[00709] Example 151: 3-[(2,4-difluorophenyl)methyl]-1-{[4-(3-
fluoropropoxy)phenylJmethyl} -3-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

F (0]
/©/\NJJ\N/\©
H
F @ 0o O/\/\F
N e OH
| F

[00710] 4-(3-fluoropropoxy)benzonitrile
X
\©\o/\/\ F
[00711] Potassium carbonate (670 mg, 4.85 mmol) was added to a solution of 1-bromo-3-

fluoropropane (275 mg, 1.95 mmol) and 4-hydroxybenzonitrile (202 mg, 1.70 mmol) in N,N-
dimethylformamide (2 ml). After 18 hours of stirring at room temperature the mixture was added
to ethylacetate (10 ml) and washed with NaOH (3x10 ml, 1 M aqueous). The organic phase was
dried using a phase separator and concentrated to oil (303 mg).

[00712) - [4-(3-fluoropropoxy)phenylJmethanamine

0L
0 N

[00713] A borane'solution (5 ml, 1 M in tetrahydrofuran) at 4 °C waas added to 4-(3-
fluoropropoxy)benzonitrile (303 mg, 1.69 mmol). After 3 hours of stirring at room temperature
additional borane solution (2 ml, 1 M in tetrahydrofuran) was added. After 18 hours of stirring at

50 °C, methanol was added dropwise and the solution heated to reflux for 30 minutes. The
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solution was concentrated, redissolved in dichloromethane (5 ml) and washed with NaOH (5 ml,
1 M aqueous). The organic phase was dried using a phase separator and concentrated to solids
(540 mg). o

[00714] 3-[(2,4-difluorophenyl)methyl]-1- {[4-(3-fluoropropoxy)phenylJmethyl}-3-(1-
methylpipeﬁdin-4-yl)urea; trifluoroacetic acid

[00715] [4-(3-fluoropropoxy)phenylJmethanamine (36.8 mg, 201 pmol) in
dichloromethane (0.5 ml) was added to diphosgene (26.7 pl, 221 umol) in dichloromethane (0.5
 ml), followed by addition of pyridine (65 pl, 803 umol). After 20 minutes of stirring at room
temperature N-[(2,4-diﬂu0r0phenyl)methyl]-1-methy1piperidin¥4-amine (72.0 mg, 300 umol) in
dichloromethane (0.5 ml) was added. After 100 minutes of stirring at room temperature the
mixture was washed with sodium hydroxide (2 ml, 1 M aqueous), the aqueous phase was
extracted with dichloromethane (1 ml), the combined organic phases were dried using a phase
separator and concentrated. The crude material was purified by HPLC, eluting with 20-50%
acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (33 mg,
50 % over 3 steps): 'H NMR (400 MHz, Chloroform-d) & 12.89 (bs, 1H), 7.12 (g, 1H), 7.04 (d,
2H), 6.89 - 6.76 (m, 4H), 4.78 — 4.64 (m, 3H), 4.58 (t, 1H), 4.36 (s, 2H), 4.28 (d, 2H), 4.06 (t,
2H), 3.58 (d, 2H), 2.88 — 2.74 (m, 5H), 2.28 — 2.06 (m, 4H), 1.90 (d, 2H).; LCMS: 450.3
[M+H]".

[00716] Example 152: 1- {[4-( 1,1-difluoroethyl)phenyl Jmethyl}-3-[(2,4-
difluorophenyl)methyl]-3-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

X

N
£ (e}
F F F
N OH

F

Iz

[00717] 4-(1,1-difluoroethyl)benzonitrile
N\\ *
F F
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[00718] Diethylaminosulfur trifluoride (2 ml, 15.1 mmol) was added to 4-
acetylbenzonftﬁle (300 mg, 2.07 mmol) in dichloromethane (4 ml) at room temperature. The
mixture was heated gradually to 50 °C over 2 hours. After 18 hours of stirring at this temperature
the mixture was added dropwise onto ice over 10 minutes, water was added and the mixture
extracted with dichloromethane (3x3 ml). The combined organic phases were dried using a phase
separator and concentrated to oil. The crude material was purified by column chromatography
using silicon dioxide gel, eluting with 3-50% ethyl acetate in petroleum ether to afford the title
compound as oil (355 mg, quantitative).

[00719] [4-(1,1-difluoroethyl)phenylJmethanamine

H,N

F F

[00720] A solution of 4-(1, 1-diﬂuoroethyl)benzohitrile (149 mg, 891 pmol) in diethyl
ether (1 ml) was added dropwise over 2 minutes to a suspension of LiAlH4 (67.7 mg, 1.78 mmol)
in diethyl ether (1 ml) at 0°C. After 10 minutes of stirring at 0°C the mixture was brought to
room temperature. After 1 hour at this temperature the mixture was heated to reflux. After an
additional 30 minutes Na;SO4 (decahydrate) was added in portions until gas evolution ceased.
The resulting slurry was filtered with using diethyl ether over a plug of celite. The solution was
concentrated to afford the desired intermediate as clear oil (119 mg, 78%).

[00721] 1-{[4-(1,1-difluoroethyl)phenyljmethyl} -3-[(2,4-difluorophenyl)methyl]-3-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid

[00722] [4-(1,1-difluoroethyl)phenyl]methanamine (54.6 mg, 31_9 pumol) in
dichloromethane (0.5 ml) was added to diphosgene (19.5 pl, 162 pmotl) in dichloromethane (0.5
ml), followed by pyridine (51.6 pl, 638 pmol). After 10 minutes of stirring at room temperature
N-[(2,4-difluorophenyl)methyl]- 1-methylpiperidin-4-amine (93.4 mg, 389 pmol) in
dichloromethane (0.5 ml) was added. After 170 minutes of stirring at room temperature the
mixture was washed with sodium hydroxide (2 ml, 1 M aqueous), the aqueous phase was
extracted with dichloromethane (3x0.5 ml), the combined organic phases were dried using a
phase separator and concentrated to oil (173 mg). The crude material was purified by HPLC,

eluting with 20-50% acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title
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compound (78 mg, 44 %): '"H NMR (400 MHz, Chloroform-d) & 12.73 (bs, 1H), 7.41 (d, 2H),
7.21 -17.09 (m, 3H), 6.82 (t, 2H), 4.88 (s, 1H), 4.74 — 4.59 (m, 1H), 4.44 - 4.35 (m, 4H), 3.58 (d,
2H), 2.88 — 2.71 (m, 5H), 2.29 — 2.11 (m, 2H), 1.96 — 1.83 (m, SH).; LCMS: 438.3 [M+H]".
[00723] Example 153: 3-[(2,4-difluorophenyl)methyl]-1-({4-[(1,3-difluoropropan-2-
yl)oxy]phenyl} methyl)-3-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

Fﬁfgﬂnos
G

[00724] 4-[(1,3-difluoropropan-2-yl)oxy]benzonitrile
"X ¢
L F
o
[00725] 1,3-difluoropropan-2-ol (192 pl, 2.48 mmol) was added to potassium tert-

butoxide (280 mg, 2.5 mmol) in dioxane (2 ml). After 7 minutes of stirring at room temperature a
solution of 4-fluorobenzonitrile (209 mg, 1.73 mmol) in dioxane (2 ml) was added. After 17
hours of stirring at room temperature the reaction mixture was added to a layer of diethyl ether (5
ml) on water (5 ml). The aqueous phase was extracted with diethyl ether (3x5 ml) and the
combined organic phases were dried using a phase separator and concentrated to white solids

(190 mg, 56 %).

[00726] {4-[(1,3-difluoropropan-2-yl)oxy]phenyl } methanamine
F
H,N
/\©\ L/F
o)
[00727] A borane solution (2 ml, 1 M in tetrahydrofuran) at 4 °C was added to 4-[(1,3-

difluoropropan-2-yl)oxy]benzonitrile (89.2 mg, 452 pmol). After 1 hours of stirring at room
temperature the solution was heated to 40 °C for 1 hour. The solution was concentrated, re-
dissolved in methanol (2 ml), heated to reflux for 1 hour and concentrated. NaOH (1 ml, 1 M

aqueous) was added and the aqueous solution extracted with ethyl acetate (2x1 ml). The
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combined organic phases were dried using a phase separator and concentrated to oil (81.5 mg,
90%).

[00728] 3-[(2,4-difluorophenyl)methyl]-1-({4-[(1,3-difluoropropan-2-

yl)oxy]phenyl} methyl)-3-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid

[00729] {4-[(1,3-difluoropropan-2- yl)oxy]phenyl}methanamme (40.7 mg, 202 umol) in
dichloromethane (0.5 ml) was added to diphosgene (12.2 pl, 101 pmol) in dichloromethane (0.5
ml), followed by diisopropylethylamine (70.5 pl, 405 pmol). After 15 minutes of stirring at room
temperature N-[(2,4-difluorophenyl)methyl]- 1-methylpiperidin-4-amine (58.3 mg, 243 pmol) in
dichloromethane (0.5 ml) was added. After 2 hours of stirring at room temperature the mixture
was concentrated to oil. The crude material was purified by HPLC, eluting with 15-50%
acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (21 mg,
18 %). '"H NMR (400 MHz, Chloroform-d) & 13.09 (bs, 1H), 7.12 (q, 1H), 7.06 (d, 2H), 6.88 (d,
2H), 6.81 (t, 2H),‘4.80 —4.53 (m, 7TH), 4.37 (s, 2H), 4.29 (d, 2H), 3.57 (d, 2H), 2.89 - 2.72 (m,
SH), 2.19 (q, 2H), 1.89 (d, 2H).; LCMS: 468.3 [M+H]".

[00730] Example 154: 3-{[4-(2,2-difluoroethoxy)phenyl]methyl}-1-[(2,4-
ditluorophenyl)methyl]- 1 -( 1-methylpiperidin-4-yl)urea; tritluoroacetic acid

F .0
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[00731] 4-(2,2-difluoroethoxy)benzonitrile

Rt

F
0
/\F(
[00732] 2,2-difluoroethan-1-ol (125 pl, 1.98 mmol) was added to potassium tert-butoxide
(202 mg, 1.8 mmol) in tetrahydrofuran (1.5 ml). After 5 minutes of stirring at room temperature

a solution of 4-fluorobenzonitrile (200 mg, 1.65 mmol) in tetrahydrofuran (1.5 ml) was added.

After 45 minutes of stirring at room temperature the reaction mixture was added to a layer of
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ethyl acetate (5 ml) on NaOH (3 ml, 1 M aqueous). The organic phase was washed with NaOH
(3x3 ml, 1 M aqueous), the organic phase was separated, dried using a phase separator and

concentrated to white solids (256 mg, 85 %).

[00733] [4-(2,2-difluoroethoxy)phenylJmethanamine
e
F
o)
/\F(
[00734] A borane solution (4 ml, 1 M in tetrahydrofuran) at 4 °C was added to 4-(2,2-

difluoroethoxy)benzonitrile (200 mg, 1.09 mmol). After 17 hours of stirring at room temperature
the solution was concentrated, re-dissolved in methanol (2 ml), heated to reflux for 1 hour and
concentrated. The residues were dissolved in dichloromethane (5 ml) and washed with NaOH (5
ml, 1 M aqueous), the organic phase was separated, dried using a phase separator and

concentrated to oil (219 mg, quant).

[00735] 3-{[4-(2,2-difluoroethoxy)phenylJmethyl}-1 -[(2,4-difluorophenyl)methyl]- 1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid
[00736] Diphosgene (33 pl, 275 pmol) in dichloromethane (0.5 ml) was added to [4-(2,2-

difluoroethoxy)phenylJmethanamine (103 mg, 550 umol) in dichloromethane (0.5 ml), followed
by diisopropylethylamine (192 pl, 1.10 mmol). After 20 minutes of stirring at room temperature
N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (145 mg, 605 pmol) in
dichloromethane (1 ml) was added. After 30 minutes of stirring at room temperature NaOH (2
ml, 1 M aqueous) was added, the organic phase was separated, dried (phase separator) and
concentrated to oil (303 mg). The crude material was purified by HPLC, eluting with 20-50%
acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (102 mg,
33 %). '"H NMR (400 MHz, Chloroform-d) § 12.60 (bs, 1H), 7.12 (q, 1H), 7.06 (d, 2H), 6.87 -
6.76 (m, 4H), 6.06 (tt, 1H), 4.82 - 4.62 (m, 2H), 4.37 (s, 2H), 4.29 (s, 2H), 4.14 (td, 2H), 3.58 (d,
2H), 2.84 (t, 2H), 2.77 (s, 3H), 2.30 — 2.11 (m, 2H), 1.89 (d, 2H).; LCMS: 454.2 [M+H]".
[00737] Example 155: 1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2H-chromen-6-
yl)methyl]-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid
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[00738] (2,2-dimethyl-2H-chromen-6-yl)methanamine

HN AN
0

[00739] A solution of 2,2-dim¢thy1-2H-chromene-6-carbonitrile (300 mg, 1.62 mmol) in
diethyl ether (2 ml) was added dropwise to a suspension of lithium aluminum hydride (135 mg,
3.56 mmol) in diethyl ether (3 ml) at 0 °C. After 30 minutes of stirring at 0.°C the mixture was
brought to room temperature. ‘After 1 hour of stirring at room temperature, sodium sulfate
decahydrate was added in small portions until gas evolution ceased. The mixture was filtered and
the organic solution was concentrated to oil (269 mg, 88 %).

[00740] 1-[(2,4-difluorophenyl)methyl}-3-[(2,2-dimethyl-2H-chromen-6-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid

[00741] (2,2-dimethyl-2H-chromen-6-yl)methanamine (68.7 mg, 363 pmol) in
dichloromethane (0.5 ml) was added to diphosgene (22 ul, 183 umol) in dichloromethane (0.5
ml), followed by diisopropylethylamine (190 pl, 1.09 mmol). After 10 minutes of stirring at
room temperature N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (110 mg, 456
umol) in dichloromethane (0.5 ml) was added. After 2 hours of stirring at room temperature the
solution was concentrated to oil. The crude material was purified by HPLC, eluting with 20-40
% acetonitrile in water (containing 0.1% trifluoroacetic acid) to afford the title compound (164.
mg, 79 %). 'H NMR (400 MHz, Chloroform-d) 3 12.62 (bs, 1H), 7.12 (g, 1H), 6.86 — 6.78 (m,
3H), 6.71 - 6.61 (m, 2H), 6.21 (d, 1H), 5.60 (d, 1H), 4.78 — 4.63 (m, 2H), 4.36 (s, 2H), 4.23 (s,
2H), 3.58 (d, 2H), 2.84 (t, 2H), 2.77 (s, 3H), 2.18 (qd, 2H), 1.90 (d, 2H), 1.40 (s, 6H).; LCMS:
456.3 [M+H]". '

[00742] Example 156: 3-[(2,4-difluorophenyl)methyl]-1-[(4-methoxyphenyl)methyl]-3-(1-
methylpiperidin-4-yl)urea
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[00743] A solution of 1-methoxy-4-(isocyanatomethyl)benzene (172 mg 1,03 mmol) in
dichloromethane (1 mi) was added to N-[(2,4-difluorophenyl)methyl]- 1-methylpiperidin-4-
amine (200 mg, 0.79 mmol) in dichloromethane (2 ml). The mixture was stirred 1 h, then
evaporated and the residue was purified by column chromatography using silicon dioxide gel,
eluting with 0-25% methanol in ethyl acetate to afford the title compound (192 mg, 60 %): 'H
NMR (400 MHz, Chloroform-d) 8 7.25 - 7.16 (m, 1H), 7.11 (d, 2H), 6.85 — 6.73 (m, 4H), 4.55
(t, 1H), 4.40 (s, 2H), 4.32 (d, 2H), 4.32 — 4.21 (m, 1H), 3.78 (s, 3H), 2.89 (d, 2H), 2.27 (s, 3H),
2.13-2.03 (m, 2H), 1.74-1.61 (m, 4H); LC-MS : 403.9 [M+H]".

[00744] Example 157: 1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-

3-(piperidin-4-yl)urea, trifluoroacetic acid
L
(VLA
H
H
N
H F E

[00745] tert-butyl 4-({[(4-cyclopropoxyphenyl)methyl]carbamoyl}[(2,4-
difluorophenyl)methyl]amino)piperidine-1-carboxylate

iop 5 QW)
o

0] o

X
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[00746] tert-butyl 4- {[(2,4-difluorophenyl)methyl]amino} piperidine-1-carboxylate (0.45
mmol, 147 mg), phenyl N-[(4-cyclopropoxyphenyl)methyl]carbamate (130 mg,\0.45 mmol) and
Cs2CO;s (0.8 mmol, 261 mg) were suspended in toluene (2.0 ml). The mixture was stirred at 70
°C for 2 h, then partitioned between diethyl ether and NaOH (0.1 M, aqueous), a solid was
removed by filtration, the organic phase was separated, concentrated, and the residue was
purified by column chromatography using silicon dioxide gel, eluting with 20-100% ethyl
acetate in hexanes to afford the desired intermediate (115 mg, 50 %).

[00747] . l-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-diﬂu0rophenyl)methyl]-3-(piperidin—
4-yl)urea, trifluoroacetic acid

[00748] tert-butyl 4-({[(4-cyclopropoxyphenyl)methyl]jcarbamoyl}[(2,4-
difluorophenyl)methyl]amino)piperidine- 1-carboxylate (115 mg, 0.223 mmol) was dissolved in
dichloromethane (1 ml) on an ice bath and trifluoroacetic acid (1 ml) was added. The mixture
was stirred for 30 min at 0 °C, then concentrated from isopropyl acetate two times. The residue
was dissolved in water and freeze dried to afford the title compound (107.4 mg, 91%): 'H NMR
(400 MHz, Chloroform-d) & 9.46 (bs, 1H), 9.00 (bs, 1H), 7.15 (q, 1H), 7.05 (d, 2H), 6.95 (d, 2H),
6.87 — 6.7 (m, 2H), 4.70 (bs, 1H), 4.60 (m, 1H), 4.37 (s, 2H), 4.29 (s, 2H), 3.70 (m, 1H), 3.42
(d, 2H), 2.96 (m, 2H), 2.09 — 1.80 (m, 4H), 0.75 (m, 4H); LC-MS: 416.3 [M+H]".

[00749] . Example 158: 1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro-1-
benzofuran—S-yl)ﬁlethyl]-1-(piperidin-4-y1)urea; trifluoroacetic acid

F

[00750] tert-butyl 4- {[(2,4-difluorophenyl)methyl)({[(2,2-dimethyl-2,3-dihydro-1-

benzofuran-5-yl)methyl]carbamoyl} )amino} piperidine-1-carboxylate
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i00751] (2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methanamine; hydrochloride (25
mg, 0.141 mmol) and triethylamine (39,3 pl, 0.28 mmol) were dissolved in dichloromethane (0.5
ml) and was slowly added to a solution of diphosgene (14.6 mg, 74 pmol) in dichloromethane
(0.5 ml). The reaction was stirred at room temperature for 30 min. tert-butyl 4-{[(2,4-
difluorophenyl)methyl}amino}piperidine-1-carboxylate (48 mg, 0.15 mmol) was dissolved in
dichloromethane (0.5 ml) and the solution was added to the reaction and stirred overnight. The
mixture was concentrated and purified by column chromatography using silicon dioxide gel, /@
eluting with 30-70 % ethyl acetate in petroleum ether to afford the desired intermediate (57 mg,
76%).

[00752] 1-[(2,4-difluorophenyl)methyl]-3-{(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-
yl)methyl]-1-(piperidin-4-yl)urea; trifluoroacetic acid

[00753] | tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[(2,2-dimethyl-2,3-dihydro-1-
benzofuran-5-yl)methyl]carbamoyl})amino} piperidine-1-carboxylate (57 mg, 0.11 mmol) was
dissolved in dichloromethane (1.1 ml). The solution was cooled to 0 °C and trifluoroacetic acid
[00754] (0.16 ml) was added and stirred at O °C for 30 min. The solution was concentrated.
The crude material was purified by HPLC, eluting with 20-55% acetonitrile in water (containing
0.1% trifluoroacetic acid) to afford the title compound (23 mg, 39 %): 'H NMR (400 MHz,
Chloroform-d) & 9.36 (s, 1H), 8.93 (s, 1H), 7.19 — 7.10 (m, 1H), 6.91 — 6.76 (m, 4H), 6.61 (d,
1H), 4.69 (s, 1H), 4.60 (t, 1H), 4.37 (s, 2H), 4.26 (s, 2H), 3.43 (d, 2H), 3.05 — 2.88 (m, 4H), 2.10
—1.83 (m, 4H), 1.46 (s, 6H); LCMS: 430.3 [M+H]".

[00755] Example 159: 1-[(2,4-difluorophenyl)methyl}-3-{[2,3-dihydro(2,2,3,3-H,)-1-
benzofuran-5-yl]methyl}-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid (160)
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[00756] 4-(2-methoxy-2-oxoethyl)phenyl 2-chloroacetate
o)
o) cl
Jgr
o)
[00757] Chloroacetyl chloride (877 pl, 11 mmol) was added to methyl 2-(4-

hydroxyphenyl)acetate (1.66 g, 10 mmol) and triethylamine (2.09 ml, 15 mmol) in
dichloromethane (10 ml). After 1 hour of stirring at room temperature the mixture was
concentrated. The crude material was purified by column chromatography using silicon dioxide
gel, eluting with 10-25% ethyl acetate in petroleum ether to afford the desired intermediate (2.23
g, 92%).

[00758] methyl 2-(3-0x0-2,3-dihydro-1-benzofuran-5-yl)acetate

o o)
\O

o)

[00759] Aluminum triéhloride (3.85 g, 28.8 mmol) was added to 4-(2-methoxy-2-
oxoethyl)phenyl 2-chloroacetate (1.75 mg, 7.21 mmol) and the mixture was heated to 180 °C.
After 30 minutes, the solid crude was cooled to ambient temperature and added to hydrochloric '
acid (aqueous, 1M, 100 ml). The resulting mixture was stirred for 1 hour before it was extracted
with ethyl acetate (3 x 100 ml). The organic phase was dried (sodium sulfate), filtered and
concentrated. The crude material was purified by column chromatography using silicon dioxide
gel, eluting with 25-100% ethyl acetate in petroleum ether to afford the desired intermediate (486
mg, 35%).

[00760] methyl 2-[2,3-dihydro(2,2,3,3-?H,)-1-benzofuran-5-yl]acetate
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[00761] Methyl 2-(3-0x0-2,3-dihydro-1-benzofuran-5-yl)acetate (380 mg, 1.84 mmol) was

dissolved in acetic acid-d1 (3.8 ml) and the mixture was heated to 100 °C. After 30 minutes, the
mixture was concentrated, redissolved in acetic acid-d1 (3.8 ml) and stirred for additionally 30
minutes at 100 °C before it was cooled to ambient temperature and concentrated. The crude was
dissolved in acetic acid-d1 (3.8 ml) and zinc (361 mg, 5.53 mmol) was added. The mixture was
heated to 100 °C and stirred for 30 minutes before it was cooled to ambient temperature, filtered
and concentrated. The crude material was purified by column chromatography using silicon
dioxide gel, eluting with 5-20% ethyl acetate in petroleum ether to afford the desired
intermediate (76 mg, 21%).

1-[(2,4-difluorophenyl)methyl]-3-{[2,3-dihydro(2,2,3,3-°H,)- 1-benzofuran-5-ylJmethyl } - 1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid

[00762] The compound was prepared in analogy with example 8 (1-[(2,4-
difluorophenyl)methyl]-3-{(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methyl]}-1-(1-
methylpiperidin-4-yl)urea; triﬂuoroacetic acid) using N-[(2,4-difluorophenyl)methyl]-1-
methylpiperidin-4-amine and methyl 2-[2,3-dihydro(2,2,3,3-*H,)-1-benzofuran-5-yl]acetate.
Yield: 34%.'H NMR (400 MHz, Chloroform-d) § 12.31 (bs, 1H), 7.18 — 7.11 (m, 1H), 6.91 (s,
1H), 6.87 — 6.78 (m, 3H), 6.67 (d, 1H), 4.77 (t, 1H), 4.69 (s, 1 H), 4.40 (s, 2H), 4.26 (s, 2H), 3.58
(d, 2H), 2.84 — 2.76 (m, SH), 2.38 (q, 2H), 1.92 (d, 2H).; LCMS: 420.0 [M+H]".

100763} The examples set forth above are provided to give those of ordinary skill in the art
with a complete disclosure and description of how to make and use the claimed embodiments,
and are not intended to limit the scope of what is disclosed herein. Modifications that are obvious
to persons of skill in the art are intended to be within the scope of the following claims. All
publications, patents, and patent applications cited in this specification are incorporated herein by
reference as if each such publication, patent or patent application were specifically and

individually indicated to be incorporated herein by reference.
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ASSAYS
[00764] In vitro determination of receptor activity
[00765] Receptor Selection and Amplification (R-SAT) Assays. The functional receptor

assay, Receptor Selection and Amplification Technology (R-SAT®), was used (with minor
modifications from the procedure described previously (Brann, M. R. US Patent 5,707,798,

1998; Chem. Abstr. 1998,128, 111548) to screen compounds for activity at the 5-HT2A receptor.
Briefly, NIH3T3 cells were grown in 96 well tissue culture plates to 70-80% confluence. Cells
were transfected for 12-16 h with plasmid DNAs using superfect (Qiagen Inc.) as per
manufacturer’s protocols. R-SAT’s were generally performed with 50 ng/well of receptor and 20
ng/well of B-galactosidase plasmid DNA. All receptor constructs used were in the pSI
mammalian expression vector (Promega Inc) as described previously. The 5-HT2A receptor gene
was amplified by nested PCR (polymerase chain reaction) from brain cDNA using the
oligodeoxynucleotides based on the published sequence (Saltzman et. Al, Biochem. Biophys.
Res. Comm. 1991,181, 1469). For large-scale transfections, cells were transfected for 12-16 h,
then trypsinized and frozen in DMSO. Frozen cells were later thawed, plated at 10,000-40,000
cells per well ot a Y6 well plate that contained a compound according to Formula(l). 'l'o run
functional antagonist assays, cells and compounds were additionally combined with a fixed
concentration (approximately 3 x the previously determined EC50) of an agonist (usually 5-CT)
at S-HT2A or other appropriate agonists for other receptors. With both methods, cells were then
grown in a humidified atmosphere with 5% ambient CO; for five days. Media was then removed
from the plates and marker gene activity was measured by the addition of the b-galacfosidase

* substrate o-nitrophenyl b-D-galactopyranoside (ONPG, in PBS with 5% NP-40). The resulting
colorimetric reaction was measured in a spectrophotometric plate reader (Titertek Inc.) at 420
nM. All data were analyzed using the computer program XLFit (IDBSm). Efficacy is the
percent maximal repression compared to repression by a control compound (ritanserin in the case
of 5-HT2A). ICs is the calculated concentration in molar that produces 50% maximal
repression. The ICso determined in the RSAT assay was converted into a Ki value using the
method of Cheng and Prussoff, Biochem Pharmacol.,1973 Dec 1;22(23):3099-108. pKi is the
negative of the log(Ki).

[00766] hERG Assay: Drugs belonging to different classes have been shown to be

associated with QT prolongation and in some cases serious ventricular arrhythmias. The most
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common mechanism for these adverse events is the inhibition of one or more cardiac potassium
channels, in particular hERG. This current is important for cardiac myocyte repolarization and is
a common target for drugs that prolong the QT interval. Test articles in this study were therefore
characterized to determine their ability to inhibit the hRERG channel. Ion channel activity was
measured at AVIVA Biosciences Corporation (San Diego, CA), using a stably transfected
Chinese Hamster Ovary (CHO) cell line expressing the hERG mRNA. The pharmacology of this
cloned channel expressed in the CHO cell line is very similar to that observed in native tissue.
[00767] Cells: AVIVA’s CHO cell line, which stably expresses hERG channels, was used
for the study. Cells were cultured in DMEM/F12 containing 10% FBS, 1%
penicillin/streptomycin and 500 pg/ml G418. Before testing, cells were harvested using
Accumax (Innovative Cell Technologies).

[00768] Solutions: For electrophysiological recordings, the following solutions were
used: External Solution: 2 mM CaCl,; 2 mM MgCly; 4 mM KCI; 150 mM NaCl; 10 mM
Glucose; 10 mM HEPES; 305-315 mOsm; pH 7.4 (adjusted with SM NaOH.); Internal Solution:
140 mM KCI; 10 mM MgCly; 6 mM EGTA; S mM HEPES-Na; 5 mM ATP-Mg; 295-305
mOsm; pH 7.25 (adjusted with 1M KOH).

[00769.] Electrophysiology: Whole cell recordings were performed using PX 7000A
(Axon Instruments) with AVIVA’s SealChip™ technology. Cells were voltage clamped at a
holding potential of -80 mV. The hERG current was then activated by a depolarizing step to -50
mV for 300 ms. This first step at —-50 mV was used as a baseline for measuring peak amplitude
of the tail current. Next, a voltage step to +20 mV was applied for 5 s to activate the channels.
Finally, a step back to -50 mV for 5 s removed activation and the deactivating tail current was
recorded.

[00770] Test Article Handling and Dilutions: All test articles were prepared from 10 mM
DMSO stock solutions provided by Sponsor. Solutions were mixed by sonication for 20 min,
followed by vigorous vortexing. Prior to testing, compounds were diluted to test concentrations
in glass vials using External Solution. Dilutions were prepared no longer than 20 min prior to
use.

[00771] Electrophysiology Procedures: After achieving whole cell configuration, cells
were monitored for 90 s to assess stability and then washed with External Solution for 66 s. The

voltage protocol previously described (Figure 1) was then applied to the cells every 12 s
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throughout the procedure. Only stable cells with recording parameters above threshold (see
Quality Control section) were allowed to enter the drug addition procedure. External solution
containing 0.1% DMSO (vehicle) was applied to the cells to establish a baseline. After allowing
the current to stabilize for 3 to 10 min, test articles were applied. Test article solutions were
added to cells in 4 separate additions. Cells were kept in test solution until effect of the test
article reached steady state, to a maximum of 12 min. Next, 1 pM cisapride (positive control)
was added. Finally, washoﬁt with External Solution was performed until the recovery current
reached steady state.

[00772] Data Analysis: Data analysis was performed using DataXpress (Axon
Instruments), Clampfit (Axon Instruments) and Origin (OriginLab Corporation) software.
[00773] Quality Control: Data included in the report originated from experiments that
satisfied all of the following criteria: Recording Parameters: membrane resistance (Rm): > 200
MQ; Access resistance (Ra): < 10 MQ; Ttail current amplitude: > 150 pA; Pharmacological
Parameters: 1 uM cisapride: > 95% inhibition.

[00774] Beta-arrestin recruitment assay:
100775 Detecting GPUR signaling using the 'l'ango 'I'echnology
[00776] GPCR signaling through beta-arrestin was detected by the Tango Technology at

Thermofisher. This technology is based upon the interaction of intracellular beta-arrestin
proteins and the target receptor. Upon ligand binding to the target receptor, the protease tagged
arrestin is stimulated and recruited to the engineered protease site on the C-terminus of the
GPCR, which triggers release of the tethered transcription factor. The free transcription factor
then enters the nucleus and stimulates the beta-lactamase (bla) aétivity.

{00777] Test compounds are received at 1000X (or greater) of the desired starting
concentration in 100% DMSO. The 1000X test compounds are serially diluted (10 point 2-log
increments) in 100% DMSO.

[00778] Substrate Loading Solution:

[00779] The Substrate Loading Solution consists of three reagents: Solution A (1 mM
LiveBLAzer™-FRET B/G Substrate); Solution B, and Solution C.

[00780] Agonist Assay Protocol:

[00781] Plate type utilized and the addition of cells (Step 1) or compound (Step 2) first to
the plate is dictated by each cell line and described in the Cell Line-Specific Assay Conditions.
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[00782] Barcoded Corning 384 well Flat Clear Bottom Black Polystyrene TC-Treated
Microplates (Corning Cat. #3712); Barcoded Corning 384 well Flat Clear Bottom Black
Polystyrene Poly-D-Lysine Coated Microplates (Coming Cat. #3664)

[00783] 1. 32 pL of cells diluted in Assay Media to appropriate cell density are added to
the assay plate. If needed, cells are incubated at 37°C/5% CO2 for 6 or 16-24 hours (depending

upon cell line specifics) before compound is added.

[00784] 2. 40 nL of 1000X compound or known activator titration plus 4 pL of assay
media is added to the cells in the assay plate.

[00785] 3.4 pL of Assay Media is added to all wells to bring the final assay volume to 40
ul.

[00786] 4. The assay plate is incubated for 5 or 16 hours (depending upon cell line
specifics) at 37°C/5% CO2 in a humidified incubator.

[00787] 5. 8 uL of the Substrate Loading Solution is added to the assay plate.

[00788] 6. The assay plate is incubated for 2 hours' at room temperature, in the dark.
[00789] 7. The assay plate is read on a fluorescence plate reader (Tecan Safire2) and the

data is analyzed.

[00790] Antagonist Assay Protocol:

[00791] An Agonist assay screen (see above) is run to obtain the EC80 concentration of
the known activator to add in step 3.

[00792] 1. 32 puL of cells diluted in Assay Media to appropriate cell density are added to
the assay plate. If needed, cells are incubated at 37°C/5% CO2 for 6 or 16-24 hours (depending
upon cell line specifics) before compound is added.

[00793] 2. 40 nL of 1000X compound or known antagonist titration plus 4 puL of Assay
Media is added to the cells in the assay plate and incubated for 30 minutes at 37°C/5% CO2 in a
humidified incubator.

[00794] 3. 4 pL of the 10X EC80 concentration of agonist, as determined in an Agonist
assay, is added to all wells containing test compound and known inhibitor to bring the final assay
volume to 40 pL.

[00795] 4. 4 pL of Assay Media is added to remaining control wells to bring the volume
up to 40 pL.
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[00796] 5. The assay plate is incubated for 5 or 16 hours (depending upon cell line
specifics) at 37°C/5% CO2 in a humidified incubator.

[00797] 6. 8 uL of the Substrate Loading Solution is added to the assay plate.
[00798] 7. The assay plate is incubated for 2 hours at room temperature, in the dark.
[00799] 8. The assay plate is read on a fluorescence plate reader (Tecan Safire2) and the

data is analyzed.

[00800] The following controls are run on each plate for each individual cell-line:
[00801] Full Agonist control
[00802] The full agonist control contains 0.1% DMSO, cells and a maximum

concentration of the known agonist (stim). In agonist mode, the full agonist control is used to
determine the upper end of the assay or 100% activation. In antagonist mode, the full agonist
control is used to determine the actual EC80 used in the assay with the EC80 concentration
chosen from previous agonist experiments.

[00803] Non-Agonist control

[00804] The non-agonist control contains 0.1% DMSO, cells and assay media in place of
the agonist (stim). In agonist mode, it is used to determine the lower end of the assay or 0%
activation. In antagonist mode, it is used to determine maximal inhibition or 100% inhibition.
[00805] Cell-free Control

[00806] The cell-free control contains 0.1% DMSO and assay media. It is used to
determine the background fluorescence for both coumarin and fluorescein wavelengths. This
value is used for background subtraction.

[00807] EC80 Control (Antagonist mode only)

[00808] The EC80 control is a concentration of the known agonist in assay media that has
been determined through an agonist experiment. In antagonist mode, the EC80 control is used to
determine the actual baseline of activation or 0% inhibition.

[00809] Known Agonist (Agonist mode) or Antagonist (Antagonist mode) Titration
[00810] A known agonist or antagonist titration is run on every plate for each cell-line to
ensure the cell line is either activated or inhibited within an expected EC50/IC50 range as
previously determined.

[00811] Graphing Software
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[00812] SelectScreen Cell-Based GPCR Profiling Service uses XLfit from IDBS. The
dose response curve is curve fit to model number 205 (sigmoidal dose-response model). Custom
logic was built in-house for the data analysis tool to address the different compound
characteristics that can be observed with functional assays. Using this logic the relative

ECS50/IC50 value for each given compound is provided.

[00813] The following equations were used for each set of data points:
[00814] Equation:
[00815] Background-Subtracted Fluorescence (Fl = Fluorescence Intensity):

F1 Sample — F1 Cell-Free Ctrl

[00816] Emission Ratio (using values corrected for background fluorescence):

Coumarin Emission (460 nm)/Fluorescein Emission (530 nm)

[00817] Response Ratio:

Emission Ratio Compound / Emission Ratio No Agonist Ctrl

[00818] % Activation — Agonist Assays:

{(Response Ratio Compound — Response Ratio No Agonist Ctrl ) / Response Ratio Full Agonist
Ctrl — Response Ratio No Agonist Ctrl} * 100

[00819] % Inhibition — Antagonist Assays:

{1 — (Response Ratio Compound - Response Ratio No Agonist Ctrl / Response Ratio EC80 Ctrl
— Response Ratio No Agonist Ctrl)} * 100

pICso: negative logarithm of the concentration which causes 50% inhibition

[00820] The compounds as provided herein were assayed as described hereinabove. This
data below indicates that compounds as provide herein may be useful as pharmaceutical agents.

The data in table one may for example be interpreted using the following guidance

High affinity pKi> 8.4
Moderate affinity pKi>7.7.
[00821] Table 2 — pKi values of exemplified compounds

Compound | 5-HT2a (pKi) | SHT2A (pIC50) [ hERG (%inhibition (1uM))
(R-SAT) Beta-arrestin

la/lb 7.6

2 5.5
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3 8.9 33
4 8.6 11
5 9.0 29
6 8.7 70
7 8.7 87
8 9.1 22
9 8.1 63
10 9.0 10
11 1.0

12 1.0

13 10.1 34

13b 72

14 8.8 77
15 8.5 19
16 8.7 29
17 9.4 32
18 9.5 17
19 8.8 33
20 8.8 30
21 6.7

22 1.0 10
23 7.8 13
24 6.9 10
25 7.0

26 1.0

27 7.1

28 8.4 32
29 8.0

30 72

31 82

32 8.1

33 1.0

34 6.5

35 6.7

36 7.6 29
37 6.2 8
38 8.4
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39 7.8 21
40 1.0 9
41 1.0 23
42 6.6

43 6.9 42
44 6.8 70
46 9.1

47 6.9

48 7.0

49 8.2

50 7.0

51 7.6

52 7.4 8
53 7.6

54 8.1

55 1.0 10
56 1.0

57 1.0

58 6.8

59 7.8

60 1.0

61 7.8 23
62 7.1 32
63 7.1

64 1.0

65 1.0

66 1.0

67 7.1

68 7.7

69 6.2

70 7.3

71 7.9

72 7.8

73 8.2

74 7.4

75 8.4

76 8.4 12

-216-



WO 2019/040107 PCT/US2018/000354

7 7.1

78 8.2

80 8.6

81 1.0

82 1.0

83 6.8

84 7.3

85 8.4

85 8.8

86 1.0

87 8.0

88 7.2

89 1.0

90 7.9

91 7.8

92 9.5 45
93 7.4

94 7.0

Y5 7.3 8
96 8.0

97 7.4

98 8.5 62
99 7.1

100 7.7

101 7.1

102 1.0

103 6.6

104 7.4

105 7.0

106 7.3

107 6.9 43
108 7.1

109 7.6

110 7.6

111 7.1

112 7.4

113 6.9

-217-



WO 2019/040107

PCT/US2018/000354

114 8.2

115 95 49
116 72

117 94

118 8.0

119 7.2

120 8.1

121 6.9

122 8.1

123 7.8

124 8.0

125 8.4 17
126 8.1 15
127 8.2 9

128 8.1

129 7.3

130 7.1

131 9.2

132 7.1

133 8.3

134 8.4

135 7.8

136 8.1

137 8.4 37
138 2.8 13
139 8.4 35
140 8.5

141 9.2 42
142 9.0 8

143 93 41
144 9.0 37
145 8.8 39
146 8.3

147 8.5

148 8.7 33
149 9.0 40
150 8.3
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151 8.7 16
152 8.6 38
153 8.8 29
154 8.9 23
155 9.8 47
156 8.4 17
157 9.2 20
158 9.1 8
159 8.1
[00822] It is to be understood that, if any prior art publication is referred to herein, such

reference does not constitute an admission that the publication forms a part of the common
general knowledge in the art, in Australia or any other country.

[00823] In the claims which follow and in the preceding description of the invention,
except where the context requires otherwise due to express language or necessary implication,
the word “comprise” or variations such as “comprises” or “comprising” is used in an inclusive
sense, i.¢. to specify the presence of the stated features but not to preclude the presence or

addition of further features in various embodiments of the invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS

1. A compound according to Formula (I)

R3
|
N
E 2
(Re)q (R7)p
R1b R1a R8 RZa R2b
R4 (CR4aR4b)m_N\[(N_(CRSaR5b)n R
Rid Rig X Rod Roc
(1,

or a pharmaceutically acceptable salt, hydrate, solvate, polymorph, prodrug, stereoisomer, and
deuterated analogue thereof, wherein:

m, and n are independently an integer selected from the group consisting of 0, 1, 2, and 3;

p, and q are independently an integer selected from the group consisting of 0, 1, 2, 3, and 4;

R2, R2a, Rob, Rac and Rog are independently selected from the group consisting of hydrogen,
deuterium, amino, hydroxyl, -OD, halogen, cyano, nitro, unsubstituted or substituted Ci.¢ alkyl,
unsubstituted or substituted Ci.¢ haloalkyl, unsubstituted or substituted Ci.¢ hydroxyalkyl,
unsubstituted or substituted Cz.6 alkenyl, unsubstituted or substituted Cz.¢ alkenyloxy,
unsubstituted or substituted Cz-¢ alkynyl, unsubstituted or substituted Cz.¢ alkynyloxy,
unsubstituted or substituted C1.g alkoxy, unsubstituted or substituted Cs.¢ cycloalkyl,
unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl, and substituted
or unsubstituted heteroaryl, wherein Rz is not hydrogen, hydroxy or benzyloxy; or Rz and Rap or
Rz, taken together with the atoms to which they are attached form a ring system; or Rz, and Rop,
or Roc and Rag, taken together with the atoms to which they are attached form a ring system;

R3 s selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or substituted Ci.¢ alkyl,
unsubstituted or substituted Ci.6 haloalkyl, unsubstituted or substituted Ci.¢ hydroxyalkyl,
unsubstituted or substituted Cz-¢ alkenyl, unsubstituted or substituted Cs.¢ cycloalkyl,
unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl, and substituted

or unsubstituted heteroaryl;
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R4a, Rab, Rsa, and Rsp, are independently selected from the group consisting of hydrogen,
deuterium, and unsubstituted or substituted Ci.¢ alkyl; wherein when m and n are 1 then R4a, Rap,
Rsa, Rsp are hydrogen;

R is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -OD,
cyano, substituted or unsubstituted Ci.4 alkyl, and substituted or unsubstituted Ci.4 alkoxy,
substituted or unsubstituted aryl; or R¢ and R3, taken together with the atoms to which they are
attached form a ring system;

R7 is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -OD,
cyano, substituted or unsubstituted Ci.4 alkyl, and substituted or unsubstituted Ci.4 alkoxy;

Rg is absent, or selected from the group consisting of hydrogen, deuterium, cyano, hydroxyl, -
OD, substituted or unsubstituted Ci.4 alkyl, substituted or unsubstituted C».4 alkenyl, substituted
or unsubstituted Cs.¢ cycloalkyl, and substituted or unsubstituted Ci.4 alkoxy;

XisOorS; and

wherein Ry and Riq4 are fluoro, and Ria, Rip and Ric are hydrogen.

2. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to claim 1, wherein

Ry is selected from the group consisting of hydrogen, deuterium, amino, hydroxyl, -OD, halogen,
cyano, unsubstituted or substituted Ci.¢ alkyl, unsubstituted or substituted Ci.¢ haloalkyl,
unsubstituted or substituted Ci.¢ hydroxyalkyl, unsubstituted or substituted C»-¢ alkenyl,
unsubstituted or substituted C1.6 alkoxy, unsubstituted or substituted Cs cycloalkyl,
unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl, and substituted
or unsubstituted heteroaryl;

Rza is selected from the group consisting of hydrogen, deuterium, amino, hydroxyl, -OD,
halogen, cyano, unsubstituted or substituted Ci alkyl, unsubstituted or substituted Ci.¢
haloalkyl, unsubstituted or substituted Ci.¢ hydroxyalkyl, unsubstituted or substituted Cz.6
alkenyl, unsubstituted or substituted Ci¢ alkoxy, unsubstituted or substituted Cs_¢ cycloalkyl,
unsubstituted or substituted Cs.¢ heteroalicyclyl, substituted or unsubstituted aryl, and substituted

or unsubstituted heteroaryl;
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R2a, Rov, and Rac are hydrogen, and Rzq is not hydrogen; or R2a, Roc and Rog are hydrogen and R2
and Rop, taken together with the atoms to which they are attached form a heteroalicyclic or

heteroaryl ring system.

3. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to either one of claims 1 or 2,
wherein Rz, Roa, Rop, Rac and Rogq independently are selected from the group consisting of
hydrogen, halogen, hydroxyl, cyano, Ci.¢ alkyl, Ci.¢ haloalkyl, Ci.¢ alkoxy, C2.6 alkenyloxy, Ci.6
alkynyloxy Ci.¢ haloalkoxy, Cs.4 cycloalkyl, Cs3.4 cycloalkyl-Ci.; alkyl and deuterated analogues
thereof; or R, and Royp, taken together with the phenyl ring they attach to and the atoms to which

they are attached form a bicyclic fused ring system that has the following formulae:

R
1% Ry,
R12p
@)
Ri2a Riza v,
R
R 13\ R
5©\)§<R12b iy
N Riza N Riza
R12c V), R12c: (VD) or
R R
ENPAE
\;f L,/
‘*%2_R14b
O/Zg‘Rmb
Riza (v,

wherein Ri2a, Ri2b, Ri2¢, R13a, Ri3b, R14a, and Ri4p independently are absent or selected from the
group consisting of hydrogen, halogen, hydroxyl, cyano, Ci.4 alkyl, and Ci.4 alkoxy, and wherein
Z1, Z» and Z3 independently are selected from the group consisting of C, N, O and S.
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4, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-3,
wherein the formed ring system is of Formula (III), and both Ri2: and Rizp are hydrogen or

methyl, and both R13, and Ri3p are hydrogen or methyl.

5. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-4,
wherein Rza, Rae, R2d, and Rop, provided Rop is not forming a ring system with R», independently
are selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, methyl, -CDs,
methoxy, -OCD;3, -OCF3 and -CFs.

6. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-5,

wherein Roa, Roc and Rop are hydrogen, and Roq is hydrogen, fluoro or hydroxyl.

7. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-6,

wherein one of R2a and Rap is fluoro and the other is hydrogen, and Roe. and Roq are hydrogen.

8. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-7,
wherein R», provided R» is not forming a ring system with Rap, is selected from the group
consisting of halogen, cyano, methyl, -CDs, ethyl, -CD>CDs, optionally deuterated n-propyl,
optionally deuterated iso-propyl, optionally deuterated n-butyl, optionally deuterated iso-butyl,
optionally deuterated n-pentyl, optionally deuterated 2-methyl-butyl, optionally deuterated n-
hexyl, optionally deuterated 2-methyl-pentyl, optionally deuterated methoxy, optionally
deuterated ethoxy, optionally deuterated n-propoxy, optionally deuterated isopropoxy, optionally
deuterated allyloxy, optionally deuterated prop-2-yn-1-yloxy, optionally deuterated n-butoxy,
optionally deuterated iso-butoxy, optionally deuterated tert-butoxy, optionally deuterated pentyl-
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oxy, optionally deuterated 4-methyl-butoxy, optionally deuterated hexyl-oxy, optionally
deuterated 4-methylpentoxy, optionally deuterated cyclopropyloxy, optionally deuterated
cyclopropylmethoxy, optionally deuterated cyclopropylethoxy, optionally deuterated
cyclobutyloxy, optionally deuterated cyclobutyloxy, optionally deuterated cyclobutylmethoxy,
optionally deuterated cyclobutylethoxy, optionally deuterated Ci.s haloalkoxy, -OCFs, -
OCF2CF3, -OCHF2, -OCDF», -CFs3, -CF.CF;, -CHF2, CDF> -CH2CF3, -CD2CF3;, —CH2F, -
CF,CHj3, 1,1,2,2-tetrafluorobutyl and 1,1,1,2,2-pentafluorobutyl.

9. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stercoisomer, and deuterated analogue thercof according to any one of claims 1-8,
wherein R», provided R» is not forming a ring system with Rap, is selected from the group
consisting of methoxy, ethoxy, n-propoxy, isopropoxy, allyloxy, prop-2-yn-1-yloxy, n-butoxy,
iso-butoxy, tert-butoxy, pentyl-oxy, 4-methyl-butoxy, hexyl-oxy, 4-methylpentoxy,
cyclopropyloxy, cyclopropylmethoxy, cyclopropylethoxy, cyclobutyloxy, cyclobutylmethoxy,
cyclobutylethoxy, 2-fluoroethoxy, 3-fluoropropoxy, 4-fluorobutoxy, 2-fluoroethoxy, 3-
fluoropropoxy, 2,2-difluoroethoxy, 4-methoxybutoxy, 2-hydroxyethoxy, 1,2-dihydroxyethyl, 2-
hydroxy-2,3-dimethylbutoxy, -OCF3 and (1,3-difluoropropan-2-yl)oxy.

10. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stercoisomer, and deuterated analogue thercof according to any one of claims 1-9,
wherein Rz is selected from the group consisting of methoxy, ethoxy, n-propoxy, isopropoxy,
allyloxy, prop-2-yn-l-yloxy, n-butoxy, iso-butoxy, tert-butoxy, pentyl-oxy, 4-methyl-butoxy,
hexyl-oxy, 4-methylpentoxy, cyclopropyloxy, cyclopropylmethoxy, cyclopropylethoxy,
cyclobutyloxy, cyclobutylmethoxy, cyclobutylethoxy, 2-fluoroethoxy, 3-fluoropropoxy, 4-
fluorobutoxy, 2-fluoroethoxy, 3-fluoropropoxy, 2,2-difluoroethoxy, 4-methoxybutoxy, 2-
hydroxyethoxy, 1,2-dihydroxyethyl, 2-hydroxy-2,3-dimethylbutoxy, -OCFs; and (1,3-
difluoropropan-2-yl)oxy; and R2a, Rob, R2c and Raq are hydrogen; or Rz and Rab, taken together
with the phenyl ring they attach to and the atoms to which they are attached form a bicyclic fused

ring system, that has the following general formula:
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R
wherein Ri2, and Riap are hydrogen or methyl, and both Ri3. and Ri3p are hydrogen or methyl,
and R2a, Roc and Rog are hydrogen.

11.  The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-10,
wherein Ry is selected from the group consisting of ethoxy, isopropoxy, n-propoxy, allyloxy, n-
butoxy, iso-butoxy, tert-butoxy, cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy, 3-
fluoropropoxy and 2,2-difluoroethoxy, Roa, Rab, Roc and Rog are hydrogen; or R> and Rop, taken
together with the phenyl ring they attach to and the atoms to which they are attached form a

AT

bicyclic fused ring system, that, has the following formulae O (IIa),

\©jo>< (ITIb), and : O (IlIc), and Raa, Roc and Rag are hydrogen.

12, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-10,
wherein R is selected from the group consisting of ethoxy, n-propoxy, isopropoxy, allyloxy, iso-
butoxy, tert-butoxy, cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy, 3-fluoropropoxy, 2,2-
difluoroethoxy; or R> and Rop, taken together with the phenyl ring they attach to and the atoms to
which they are attached form unsubstituted 2,3-dihydrobenzofuran-5-yl, unsubstituted
benzofuran-5-yl, and unsubstituted 2,2-dimethyl-2,3-dihydrobenzofuran-5-yl.
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13. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-12,

wherein halogen is fluoro.

14. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-13,
wherein R3 is selected from the group consisting of hydrogen, deuterium, hydroxyl, -OD,
substituted or unsubstituted Ci¢ alkyl, substituted or unsubstituted Ci alkoxy, substituted or
unsubstituted -(CH2)s-Cs-6 cycloalkyl, substituted or unsubstituted -(CHz)s-C2-5 heteroalicyclyl,
substituted or unsubstituted -(CH2)s-Co-5 heteroaryl, and substituted or unsubstituted -(CH>)s-Cs6

aryl, wherein each s is selected from the group consisting of 0, 1, 2 and 3.

15. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-14,
wherein R; is selected from the group consisting of hydrogen, methyl, -CD3, ethyl, -CD>CD3, n-
propyl, -CD>CD>CDs, iso-propyl, cyclopropyl, -CDCD3;CD3, —(CR9aRob){C(=O)OR9. and —
(CH2)(C(=O)NRoaRob, wherein Roa ,Rop, and Roc independently are hydrogen or Cig-alkyl,

wherein each t is selected from the group consisting of 0, 1, 2 and 3.

16. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-15,

wherein Rj is hydrogen or methyl.

17. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-16,

wherein R4a, Rap, Rsa and Rsp are independently hydrogen or methyl.
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18. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-17,

wherein R4a, R4y and Rs, are hydrogen and Rsp is methyl or hydrogen.

19. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-17,

wherein R4a, Rsa and Rsp are hydrogen and Rap is methyl or hydrogen.

20. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-19,

wherein R4a, Rap, Rsa and Rsp are hydrogen.

21. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-20,

wherein q is 0, or Re is selected from halogen and Ci.4 alkyl.

22. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-21,

wherein q is 1.

23. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thercof according to claim 22, wherein Rs is

fluoro.

24, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-23,

wherein p is 0.
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25. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-24,
wherein Rg is selected from the group consisting of hydrogen, halogen, methyl, ethyl, propyl,
methoxy, ethoxy, Ci2- haloalkyl, and Ci-2- haloalkoxy.

26. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-25,
wherein Rg is selected from the group consisting of hydrogen, -CF3, -CHF», -CF>CF3, -OCFs3, -
OCF2CF3 and -OCHF>.

27. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-26,

wherein Rg is hydrogen.

28. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-27,

wherein X is O.

29. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-28,

wherein m, and n independently are selected from the group consisting of 0 and 1.

30. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-29,

whereinmis 1 andnis O or 1.

31. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-12,
wherein:

R4a, Rap, Rsa, Rsp, Rs, R7, Rg are each hydrogen,;
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m and n are ¢ach 1;

pand qare 0 or 1;

Xis O; and

R; is selected from the group consisting of hydrogen, methyl, -CDj3, ethyl, -CD2CD3, n-propyl, -
CD>CD2CD3, iso-propyl, cyclopropyl, -CDCD3CD3, —(CR9aRop C(=0O)ORy. and —
(CH2):C(=O)NRosR9p, wherein Roa ,Rop, and Roc independently are hydrogen or Ci.4-alkyl,

wherein each t is selected from the group consisting of 0, 1, 2 and 3.

32. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-12,
wherein:

R4a, Rap, Rsa, Rsp, Rs, R7, Rg are each hydrogen,;

m and n are ¢ach 1;

p and q are 0;

Xis O; and

R3 is selected from the group consisting of hydrogen, methyl, -CDs3, ethyl, -CD>CD3, n-propyl, -
CD>CD2CD3, iso-propyl, cyclopropyl, -CDCD3CD3, —(CR9aRop C(=0O)ORy. and —
(CH2):C(=O)NRosR9p, wherein Roa ,Rop, and Roc independently are hydrogen or Ci.4-alkyl,

wherein each t is selected from the group consisting of 0, 1, 2 and 3.

33. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to claim 31 or 32, wherein R3

is methyl or hydrogen.

34, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 31-33,
wherein Rz is selected from the group consisting of ethoxy, n-propoxy, isopropoxy, allyloxy,
iso-butoxy, tert-butoxy, cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy, 3-fluoropropoxy
and 2,2-difluoroethoxy; or Rz and Ras, taken together with the phenyl ring they attach to and the
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atoms to which they are attached form unsubstituted 2,3-dihydrobenzofuran-5-yl, unsubstituted
benzofuran-5-yl, and unsubstituted 2,2-dimethyl-2,3-dihydrobenzofuran-5-yl.

35, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-34,
having a hERG % inhibition of less than 65 %, or less than 50 %, or less than 40 %, or less than
30%.

36. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to any one of claims 1-34,
having a hERG % inhibition of less than 65 %, or less than 50 %, or less than 40 %, or less than
30%, and a 5-HT2A pKi of 8.4 or greater.

37. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to claim 1, selected from the
group consisting of:

1-[(2,4-dimethoxyphenyl)methyl]-3-[ (3R,4S)-3-fluoro- 1 -methylpiperidin-4-yl]-3-[ (4-
fluorophenyl)methyl]urea;

1-[(2,4-dimethoxyphenyl)methyl]-3-[(3S,4R)-3-fluoro- 1 -methylpiperidin-4-yl]-3-[(4-
fluorophenyl)methyl]urea;
3-[(2,4-dimethoxyphenyl)methyl]-3-(1-methylpiperidin-4-yl)-1-{[4-(2-methylpropoxy)-
phenyl|methyl}urea;

1-[(2,4-difluorophenyl)methyl]- [-(1-methylpiperidin-4-yl)-3-{[4-(2-methylpropoxy)-
phenyl|methyl}urea;

1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-methylpropoxy)phenyl |methyl} - 1-(piperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]- [-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyl]-
methyl}urea;

3-{[3-fluoro-4-(2-methylpropoxy)phenyl methyl} - 1-[(4-fluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea;

3-{[2-fluoro-4-(2-methylpropoxy)phenyl methyl} - 1-[(4-fluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea;
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1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-[(3,3-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;

1-[(2,4-difluorophenyl)methyl]-3-[(2,3-dihydro- 1 -benzofuran-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;
1-[(4-fluoro-2-hydroxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-methylpropoxy)-
phenyl|methyl}urea;

1-[(4-fluorophenyl)methyl]-3- {[2-hydroxy-4-(2-methylpropoxy)phenyl]methyl }-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-fluoroethoxy)phenyl|methyl} - 1-(1-methylpiperidin-4-
ylurea;
1-[(2,4-difluorophenyl)methyl]-3-[(4-cthoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl))urea;
3-[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-
ylurea;
3-{[4-(tert-butoxy)phenyl|methyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-
ylurea;

3-(4-(allyloxy)benzyl)-1-(2,4-difluorobenzyl)-1-(1-methylpiperidin-4-yl)urea;
3-[(1-benzofuran-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-[(3-methyl- 1 H-indol-5-yl)methyl]- 1-(1-methylpiperidin-4-
ylurea;

1-[(2,4-difluorophenyl)methyl]-3-[(2-methyl-1,3-benzoxazol-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;

1-[(2,4-difluorophenyl)methyl]-3-[(1-methyl-2,3-dihydro- 1 H-indol-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-[(3-methyl-1,2-benzoxazol-6-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;

1-[(2,4-difluorophenyl)methyl]-3-[(1,2-dimethyl- 1 H-indol-5-yl)methyl]-1-(1-methylpiperidin-
4-ylyurea;

3-[(4-cyclopropoxyphenyl)methyl]-1-[ 1-(2,4-difluorophenyl)ethyl]-1-(1-methylpiperidin-4-

ylurea;
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3-[(2,4-difluorophenyl)methyl]-3-(1-methylpiperidin-4-yl)- I-[(quinolin-6-yl)methyl Jurea;
1-[(2,4-difluorophenyl)methyl]-3-[(3-methyl-1,2-benzoxazol-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;

3-[(1,3-benzoxazol-6-yl)methyl]-1-[(2,4-difluorophenyl)methyl]- 1 -(1-methylpiperidin-4-
ylurea;

3-[(1,3-benzoxazol-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]- 1 -(1-methylpiperidin-4-
ylurea;

1-[(2,4-difluorophenyl)methyl]-3-[(1-methyl-1H-indol-5-yl)methyl]- 1-(1-methylpiperidin-4-
ylurea;

3-[(2,4-difluorophenyl)methyl]- 1-[(4-methyl-3,4-dihydro-2H-1,4-benzoxazin-6-yl)methyl]-3-
(1-methylpiperidin-4-yl)urea;

3-[(2,4-difluorophenyl)methyl]- 1-[(4-hydroxy-2,2-dimethyl-3,4-dihydro-2H-1-benzopyran-7-
yl)methyl]-3-(1-methylpiperidin-4-yl)urea;
3-[(2,4-difluorophenyl)methyl]-1-[(2,2-dimethyl-2H-chromen-7-yl )methyl]-3-(1-
methylpiperidin-4-yl)urea;

1-[(2,4-difluorophenyl)methyl]-3-[(1-methyl- 1 H-indazol-6-yl)methyl]- 1-(1-methylpiperidin-
4-ylyurea;

1-[(2,4-difluorophenyl)methyl]-3-[(2-methyl- 1 H-indol-5-yl)methyl]- 1-(1-methylpiperidin-4-
ylurea;

1-[(2,4-difluorophenyl)methyl]-3-[(1,1-diox0-2,3-dihydro- 1A%-benzothiophen-5-yl)methyl]-1-
(1-methylpiperidin-4-yl)urea;

1-[(2,4-difluorophenyl)methyl]-3-[(2,3-dihydro- | H-inden-5-yl)methyl]-1-(1 -methylpiperidin-
4-ylyurea;
3-[(1,3-benzothiazol-6-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-
ylurea;
1-[(2,4-difluorophenyl)methyl]-3-[(1,3-dimethyl-2-0x0-2,3-dihydro-1H-1,3-benzodiazol-5-
yl)methyl]-1-(1-methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-[(2H-indazol-6-yl)methyl]-1-(1-methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-[(3-methyl-2H-indazol-5-yl)methyl]- 1-(1-methylpiperidin-
4-ylyurea;

1-[(4-cyano-2-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
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yloxy)phenyl]methyl}urea;
1-[(2-fluoro-4-nitrophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-[(2,4-difluorophenyl)methyl]-3-[(4-{[2-(*H3)methyl(1,1,1,3,3,3-*H¢)propan-2-
yl]oxy}phenyl)methyl]-1-(1-methylpiperidin-4-yl)urea;
3-[(4-cyclopropoxyphenyl)methyl]-1-[(1R)-1-(2,4-difluorophenyl)ethyl]-1-(1-
methylpiperidin-4-yl)urea;

3-[(3-cyano-4-methoxyphenyl)methyl]- 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-
4-ylyurea;

3-[(2,4-difluorophenyl)methyl]- 1-[(4-fluorophenyl )methyl]-3-(1-methylpiperidin-4-yl)urea;
3-[(2-chloro-4-methoxyphenyl)methyl]-1-[(2,4-difluorophenyl )methyl]-1-(1-methylpiperidin-
4-ylyurea;
1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-{[4-methoxy-2-(trifluoromethyl)phenyl jmethyl }-1-(1-
methylpiperidin-4-yl)urea;

3-[(2,4-difluorophenyl)methyl]- 1-[(2-fluoro-4-nitrophenyl)methyl]-3-(1-methylpiperidin-4-
ylurea;

N-(5-fluoro-2- {[1-(1-methylpiperidin-4-yl)({[4-(propan-2-

yloxy)phenyl]methyl } carbamoyl)amino]methyl} phenyl)acetamide
1-[(2,4-difluorophenyl)methyl]-3-[(1-methyl-1H-1,3-benzodiazol-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;

1-[(2,4-difluorophenyl)methyl]-3-[(1-methyl- 1 H-indazol-5-yl)methyl]- 1-(1-methylpiperidin-
4-ylyurea;

1-[(2,4-dichlorophenyl)methyl]-3-{[4-(2-methylpropoxy)phenyl Jmethyl} - 1-(piperidin-4-
ylurea;

1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro- 1 -benzofuran-4-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;

1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro- 1 -benzofuran-6-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;
1-[(4-chloro-2-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
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yloxy)phenyl]methyl}urea;
1-[(2,4-difluorophenyl)methyl]-3-[(4-methoxyphenyl)methyl]-1-(piperidin-4-yl)urea;
1-[(2-chloro-4-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyl|methyl}-1-[(2,3,6-
trifluorophenyl)methyl Jurea;
3-[(4-chloro-2-methoxyphenyl)methyl]-3-(1-methylpiperidin-4-yl)-1-{[4-(2-
methylpropoxy)phenyl]methyl }urea;

3-{[4-methoxy-2-(trifluoromethyl)phenyl |methyl} -3-(1-methylpiperidin-4-yl)-1-{[4-(2-
methylpropoxy)phenyl]methyl }urea;

1-{[2-chloro-4-(trifluoromethyl)phenyl|methyl} - 1-(1-methylpiperidin-4-yl)-3- {[4-(2-
methylpropoxy)phenyl]methyl }urea;

1-{[2-fluoro-4-(trifluoromethyl)phenyl Jmethyl} - 1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl }urea;

1-{[4-chloro-2-(trifluoromethyl)phenyl|methyl} - 1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl }urea;
1-[(2-chloro-4-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl }urea;
1-[(4-chloro-2,6-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl }urea;
1-[(2,4-dichlorophenyl)methyl]-1-(piperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-[(2,6-difluoro-3-methylphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-[(2,4-difluorophenyl)methyl]-3-{[4-(*H3)methoxyphenyl Jmethyl } - 1-(1-methylpiperidin-4-
ylurea;
1-[(2,4-difluorophenyl)methyl]-3-{[2-methoxy-4-(propan-2-yloxy)phenyl|methyl } - 1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-1-{1-[(1,1,1,3,3,3-*H¢)propan-2-yl]piperidin-4-yl}-3- {[4-
(propan-2-yloxy)phenyl|methyl}urea;

1-[(2,4-difluorophenyl)methyl]- [ -(piperidin-4-yl)-3- {[4-(propan-2-yloxy)phenyl|methyl } urea;
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1-[(2,4-difluorophenyl)methyl]- [ -(piperidin-4-yl)-3-[ (4-propoxyphenyl)methyl Jurea;
3-[(1H-1,3-benzodiazol-5-yl)methyl]- 1-[(2,4-difluorophenyl)methyl]- 1 -(1-methylpiperidin-4-
ylurea;

1-[(7R,8aS)-octahydroindolizin-7-yl]-3-[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-
difluorophenyl)methyl]jurea;
1-[(7R,8aS)-octahydroindolizin-7-yl]-1-[(2,4-difluorophenyl)methyl]-3-{ [4-(propan-2-
yloxy)phenyl]methyl}urea;

1-[(2,4-difluorophenyl)methyl]- [ -(piperidin-4-yl)-3-[(quinoxalin-6-yl)methyl Jurea;
1-[(2,4-difluorophenyl)methyl]- 1 -(1-methylpiperidin-4-yl)-3-[ (quinoxalin-6-yl)methyl Jurea
3-[(4,5-difluoro-2-methoxyphenyl)methyl]-3-(piperidin-4-yl)-1-{[4-(propan-2-
yloxy)phenyl]methyl}urea;
3-[(2,4-difluorophenyl)methyl]-3-[(1R,3R,55)-8-methyl-8-azabicyclo[3.2.1]octan-3-yl]-1-{[4-
(propan-2-yloxy)phenyl|methyl } urea;

1-[(2,4-difluorophenyl)methyl]- 1-[(3R,4S)-1,3-dimethylpiperidin-4-yl]-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-[(2,4-difluorophenyl)methyl]-1-[(3S,4R)-1,3-dimethylpiperidin-4-yl]-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea;

1-[(2,4-difluorophenyl)methyl]- 1-(1,4-dimethylpiperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-hydroxy-2,3-dimethylbutoxy)phenyl|methyl}-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-({3-fluoro-4-[(2-hydroxyethoxy)methyl|phenyl} methyl)-1-(1-
methylpiperidin-4-yl)urea;

N-(5-fluoro-2- {[1-(1-methylpiperidin-4-yl)({[4-(propan-2-yloxy)phenyl]methyl } carbamoyl)-
amino|methyl}phenyl)acetamide;

1-{[2-hydroxy-4-(trifluoromethyl)phenyl|methyl} -1-(1-methylpiperidin-4-yl)-3- {[4-(2-
methylpropoxy)phenyl]methyl }urea;
1-[(4-fluoro-2-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl }urea;
S-fluoro-2-{[1-(1-methylpiperidin-4-yl)({[4-(2-methylpropoxy)phenyl jmethyl} -

carbamoyl)amino]methyl} phenyl acetate;
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1-[(2,4-difluorophenyl)methyl]-3-[(1 H-indazol-5-yl)methyl]-1-(1-methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-({4-[(1R)-1,2-dihydroxyethyl]phenyl} methyl)-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-({4-[(1S)-1,2-dihydroxyethyl|phenyl} methyl)-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-[(1,3-dihydro-2-benzofuran-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-{[4-(3-methoxypropoxy)phenyl|methyl}-1-(1-methylpiperidin-
4-ylyurea;
1-[(2,4-difluorophenyl)methyl]-3-[(2-fluoro-4-nitrophenyl)methyl]-1-(1-methylpiperidin-4-
ylurea;

3-[(4-chloro-3-methoxyphenyl)methyl]-1-[(2,4-difluorophenyl )methyl]-1-(1-methylpiperidin-4-
ylurea;

1-[(2,4-difluorophenyl)methyl]-3- {[4-fluoro-2-(trifluoromethoxy)phenyl methyl }-1-(1-
methylpiperidin-4-yl)urea;

3-[(2,4-difluorophenyl)methyl]- 1-[(4-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea;
1-{[2-(difluoromethoxy)-4-fluorophenylJmethyl} - 1-(1-methylpiperidin-4-yl)-3- {[4-(2-
methylpropoxy)phenyl]methyl }urea;

1-{[4-chloro-2-(trifluoromethyl)phenyl|methyl} - 1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl }urea;

1-{[4-fluoro-2-(trifluoromethoxy)phenyl methyl } - -(1-methylpiperidin-4-yl)-3- {[4-(2-
methylpropoxy)phenyl]methyl }urea;
1-[(4-fluoro-2-methylphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl }urea;
1-[(2-chloro-4-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl }urea;
1-[(2,4-dichlorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-[(2,4-dichlorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl }urea;

1-[(2,4-dichlorophenyl)methyl]-1-(piperidin-4-yl)-3- {[4-(propan-2-yloxy)phenyl methyl}urea;
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1-[(2-chloro-4-fluorophenyl)methyl]-3-{[4-(2-methylpropoxy)phenyl|methyl} -1 -(piperidin-4-
ylurea;

1-[(2-chloro-4-fluorophenyl)methyl]- 1 -(piperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea;

1-[(2,4-dichlorophenyl)methyl]-3-{[4-(2-methylpropoxy)phenyl methyl} - 1-(piperidin-4-yl)urea;
1-[(2,4-difluoro-3-methylphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(propan-2-yloxy)-
phenyl|methyl}urea;

1-[(2-fluoro-4-methylphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-[(2,4-difluorophenyl)methyl]-3-{[2-methyl-4-(propan-2-yloxy)phenyl jmethyl} - 1-(1-
methylpiperidin-4-yl)urea;
1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-[(3S,4R)-3-fluoro-1-
methylpiperidin-4-yl]urea;
1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-[ (3R ,4S)-3-fluoro-1-
methylpiperidin-4-yl]urea;
1-[(2,4-difluorophenyl)methyl]-3-[(3-fluoro-4-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-
ylurea;
1-[(2,4-difluorophenyl)methyl]-3-[(2-fluoro-4-hydroxyphenyl)methyl]-1-(1-methylpiperidin-4-
ylurea;

3-[(2,4-difluorophenyl)methyl]-3-(1-methylpiperidin-4-yl)- I -[ (4-phenoxyphenyl)methyl Jurea;
3-{[4-methoxy-2-(trifluoromethyl)phenyl |methyl} -3-(1-methylpiperidin-4-yl)-1-{[4-(2-
methylpropoxy)phenyl]methyl }urea;
1-[(2-fluoro-4-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]methyl}urea;
3-[(4-butoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)urea;
3-[(4-butoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea;
3-[(2,4-difluorophenyl)methyl]- 1-[(4-methoxyphenyl)methyl]-3-(1-methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-[(4-methoxyphenyl)methyl]-1-(piperidin-4-yl)urea;
3-[(2,4-difluorophenyl)methyl]- 1-[(4-ethoxyphenyl)methyl]-3-(piperidin-4-yl)urea;
3-[(2H-1,3-benzodioxol-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-

ylurea;
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1-[(3,4-difluorophenyl)methyl]- [-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyl]-
methyl}urea;

1-[(2,4-difluorophenyl)methyl]- 1-[ 1-(*Hz)methylpiperidin-4-yl]-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-(piperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyl|methyl}-1-[(2,3,4-trifluorophenyl)methyljurea;
3-[(4-chloro-2-fluorophenyl)methyl]-3-(piperidin-4-yl)-1-{[4-(propan-2-yloxy)phenyl]-
methyl}urea;

3-[(4-chloro-2-fluorophenyl)methyl]- 1 - {[4-(2-methylpropoxy)phenylJmethyl}-3-(piperidin-4-
ylurea;

1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyl|methyl }-1-[(2,3,4-
trifluorophenyl)methyl Jurea;

1-[(2,6-difluoro-4-methoxyphenyl )methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-[(4-chloro-2-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]methyl}urea;

1-[(4,5-difluoro-2-methoxyphenyl )methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(propan-2-
yloxy)phenyl]methyl}urea;
1-[(4-chloro-2-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl }urea;

1-[(2,4-difluorophenyl)methyl]- 1 -(1-methylpiperidin-4-yl)-3-[ (4-propoxyphenyl)methyl Jurea;
3-{[4-(cyclopropylmethoxy)phenyl|methyl} - 1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-{[3-fluoro-4-(propan-2-yloxy)phenylJmethyl }-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-{[2-fluoro-4-(propan-2-yloxy)phenyl Jmethyl }-1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-{[3-methyl-4-(propan-2-yloxy)phenyl jmethyl} - 1-(1-
methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-[(4-fluoro-3-methoxyphenyl)methyl]-1-(1 -methylpiperidin-4-

ylurea;
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1-[(2,4-difluorophenyl)methyl]-3-({4-[(2-cthylhexyl)oxy]phenyl} methyl)-1-(1-methylpiperidin-
4-ylyurea;

1-[(2,4-difluorophenyl)methyl]- [-(1-methylpiperidin-4-yl)-3-{[4-(prop-2-yn-1-
yloxy)phenyl]methyl}urea;
3-{[4-(tert-butoxy)phenyl|methyl}-1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)urea;
1-[(2,6-difluoro-4-methoxyphenyl )methyl]-3-[(2,4-difluorophenyl)methyl]-3-(1-methylpiperidin-
4-ylyurea;

3-[(2,4-difluorophenyl)methyl]- 1 - {[4-(3-fluoropropoxy)phenylJmethyl}-3-(1-methylpiperidin-4-
ylurea;
1-{[4-(1,1-difluoroethyl)phenyl|methyl}-3-[(2,4-difluorophenyl)methyl]-3-(1-methylpiperidin-4-
ylurea;

3-[(2,4-difluorophenyl)methyl]- 1-({4-[(1,3-difluoropropan-2-yl)oxy]phenyl } methyl)-3-(1-
methylpiperidin-4-yl)urea;
3-{[4-(2,2-difluorocthoxy)phenyl|methyl}-1-[(2,4-difluorophenyl)methyl]- 1-(1-methylpiperidin-
4-ylyurea;

1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2H-chromen-6-yl )methyl]-1-(1-
methylpiperidin-4-yl)urea;
3-[(2,4-difluorophenyl)methyl]-1-[(4-methoxyphenyl)methyl]-3-(1-methylpiperidin-4-yl)urea;
1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-(piperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro- 1 -benzofuran-5-yl)methyl]-1-
(piperidin-4-yl)urea; and

1-[(2,4-difluorophenyl)methyl]-3-{[2,3-dihydro(2,2,3,3-*H,)-1 -benzofuran-5-yl methyl }-1-(1-
methylpiperidin-4-yl)urea.

38. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
prodrug, stereoisomer, and deuterated analogue thereof according to claim 1, selected from the
group consisting of:

1-[(2,4-difluorophenyl)methyl]- [ -(piperidin-4-yl)-3-[ (4-propoxyphenyl)methyl Jurea;
1-[(2,4-difluorophenyl)methyl]- 1 -(1-methylpiperidin-4-yl)-3-[ (4-propoxyphenyl)methyl Jurea;
3-{[4-(cyclopropylmethoxy)phenyl|methyl} -1-[(2,4-difluorophenyl)methyl]-1-(1-methyl-
piperidin-4-yl)urea;
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1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-(piperidin-4-yl)urea;
3-{[4-(2,2-difluorocthoxy)phenyl|methyl}-1-[(2,4-difluorophenyl)methyl]- 1-(1-methylpiperidin-
4-ylyurea;
3-{[4-(tert-butoxy)phenyl|methyl}-1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)urea;
3-(4-(allyloxy)benzyl)-1-(2,4-difluorobenzyl)-1-(1-methylpiperidin-4-yl)urea;
3-[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-
ylurea;

1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-fluoroethoxy)phenyl|methyl} - 1-(1-methylpiperidin-4-
ylurea;
3-[(1-benzofuran-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea;
1-[(2,4-difluorophenyl)methyl]-3-[(2,3-dihydro- 1 -benzofuran-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;

3-[(2,4-difluorophenyl)methyl]- 1 - {[4-(3-fluoropropoxy)phenylJmethyl}-3-(1-methylpiperidin-4-
ylurea;
3-{[4-(tert-butoxy)phenyl|methyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-
ylurea;
1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea;

1-[(2,4-difluorophenyl)methyl]- [ -(piperidin-4-yl)-3- {[4-(propan-2-yloxy)phenyl|methyl } urea;
1-[(2,4-difluorophenyl)methyl]-3-[(4-cthoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl))urea;
1-[(2,4-difluorophenyl)methyl]- 1 -(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]methyl}urea; and

1-[(2,4-difluorophenyl)methyl]- [-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl|methyl } urea.

39, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 1-

[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(4-propoxyphenyl )methyl Jurea.
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40. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 1-

[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-[ (4-propoxyphenyl)methylJurea.

41. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 3-
{[4-(cyclopropylmethoxy)phenyl |methyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-
4-ylyurea.

42, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 1-

[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-(piperidin-4-yl)urea.

43, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 3-

{[4-(tert-butoxy)phenyl|methyl}-1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)urea.

44, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 3-

[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea.

45, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 3-

{[4-(tert-butoxy)phenyl|methyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea.
46. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,

stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 1-

[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3- {[4-(propan-2-yloxy)phenyl|methyl } urea.
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47. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 1-

[(2,4-difluorophenyl)methyl]-3-[(4-cthoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)urea.

48. The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 1-
[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(propan-2-yloxy)phenyl jmethyl }

urea.

49, The compound, or pharmaceutically acceptable salt, hydrate, solvate, polymorph,
stereoisomer, and deuterated analogue thereof according to claim 1, wherein the compound is 1-
[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- {[4-(2-methylpropoxy)phenyl]

methyl}urea.

50. A method for treating a disease in a patient comprising administering to the patient an
effective amount of a compound, or pharmaceutically acceptable salt, hydrate, solvate,
polymorph, prodrug, stercoisomer, and deuterated analogue thereof according to any one of
claims 1-49, or a composition comprising an effective amount of a compound, pharmaceutically
acceptable salt, polymorph or stereoisomer of a compound according to any one of claims 1-49,
wherein the disease is mediated by the serotonin receptor 5-HT and is selected from the group
consisting of Abnormal hormonal activity, Alzheimer's disease, Alzheimer’s disease dementia,
Alzheimer’s disease psychosis, Addiction (alcohol, cocaine, methamphetamine, nicotine and
opioid), Addison’s discase, ADHD, Alzheimer's disease psychosis, Affective disorders,
Aggressiveness, Agitation, Akathisia, Alcohol addiction, Alcohol withdrawal, Amenorrhea,
Amyotrophic lateral sclerosis, Anhedonia, Anorexia, Anti-NMDAR encephalitis, Anxiety,
Appetite disorders, Asthma, Autism, Behavioral disorders, Behavioral disturbances associated
with dementia, Binge eating disorder associated with impulse control disorder (ICD), Bipolar
disorder, Blindness, Borderline disorder, Borderline personality disorder, Bradykinesia, Bulimia,
Buying associated with ICD, Cardiac arrhythmia, Cerebral vascular accidents, Charles Bonnet
disease, Chemotherapy-induced emesis, Childhood autism, Chronic pain, Chronic insomnia,

cocaine addiction, Cognitive disorders, craniofacial pain, temporomandibular joint (TMJ) /
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temporomandibular disorder (TMD), Cushing’s disease, Delusion, Dementia, Dementia with
Lewy Body or Lewy Body dementia, dementia and psychosis associated with Creutzfeld-Jakob
disease (CJD), Gerstmann-Strausser-Schenker disease (GSSD) and fatal familiar insomnia (FFI),
Depression, Diabetes mellitus (non-insulin dependent), Diabetic peripheral neuropathy, Drug
addiction, Double vision, Down’s syndrome, Dyskinesia, Dysthymia, Dystonia, Ejaculatory
problem, Emphysema, Epilepsy, Extrapyramidal disorder, Fibromyalgia, Frailty, Friedrich’s
Ataxia, Frontotemperal Dementia, Gambling associated with ICD, Galactorrhea, General anxiety
disorder, Glaucoma, Hair loss or thinning, Hallucination, Headache, Hemorrhoids, Huntington’s
disease, Hyperprolactinemia, Hypertension, Hypersexuality associated with ICD, Hypotension,
Hypoglutamateriga disorders, Impulse control disorder, Idiopathic thrombocytopenic purpura,
Impotence, Incontinence, Increased intraocular pressure, Infertility, Inflammatory pain,
Insomnia, Ischemia, Ischemic stroke, Lewy body disecase (LBD), Learning disorders, Libido
(decreased), Loss of libido, Low male fertility, Low sperm mobility, Lupus, Machado-Joseph
disease, Major depression, Mania, Menopausal symptoms, Metabolic syndrome,
methamphetamine addiction, Migraine, mild cognitive impairment (MCI), Motor tics, Multi-
infarct dementia, Multiple sclerosis, Multiplex development disorder, Myocardial infarction,
Myoclonus, Neuropathic pain, Neurodegenerative disorder, Neuropsychiatric disease, Nicotine
addiction, Non motor symptoms of Parkinson’s disease selected from dementia, depression,
apathy, hallucinations, dribbling saliva (sialorrhea), constipation, pain, genitourinary problems
and sleep disorders, Obsessive compulsive disorder, On/off phenomena, Opioid addiction,
Osteoporosis, Pancreatis, Panic attacks, Parkinson’s disease, Parkinson’s disease dementia,
Parkinson’s disease psychosis, Periodic limb movement during sleep (PLMS), Peripheral
vascular disease, Pituitary tumor, Postherpetic neuralgia, Progressive Supranucelar Palsy, Prion
disease including Creutzfeld-Jakob disease (CJD), Gerstmann-Strausser-Schenker disease
(GSSD) and fatal familiar insomnia (FFI), Prolactinoma, Pseudobulbar affect (PBA),
Psychomotor slowing, Psychosis, Psychoses secondary to neurodegenerative disorders,
Psychosomatic disorders, Psychotic depression, post-traumatic stress disorder (PTSD),
Raynaud’s disease, Reflex sympathetic dystrophy, Restless legs syndrome, Retinal disease,
Schizoaffective disorders, Schizophrenia, negative symptoms of schizophrenia, cognitive
impairment associated with schizophrenia, Sepsis, Serotonin syndrome, Sexual dysfunction,

Sexual dysfunction associated with antidepressant use, Sleep apnea, Sleep disorders, Sleep
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maintenance insomnia, social anxiety disorder, Spinal injury, Spinocerebellar Atrophy, Suicidal
tendency, Thrombosis, Thrombotic stroke, Thrombotic thrombocytopenic purpura, Tinnitus,
Tiredness, Tourette’s syndrome, Transient insomnia, Traumatic brain injury, Treatment-resistant
depression, Treatment-resistant schizophrenia, Tremor, Vaginal dryness, Vasospasm
Wakefulness, vascular dementia, Hallucinations associated with Parkinson’s disease, Delusions
associated with Parkinson’s disease; cancer, brain cancer, glioma, Pancreatic cancer, Hypoactive
sexual desire disorder, adult type 2 diabetes mellitus with Parkinson’s disease or dementia and

Liver fibrosis.

51. Use of an effective amount of a compound, or pharmaceutically acceptable salt, hydrate,
solvate, polymorph, prodrug, stereoisomer, and deuterated analogue thereof according to any one
of claims 1-49, or a composition comprising an effective amount of a compound,
pharmaceutically acceptable salt, polymorph or stereoisomer of a compound according to any
one of claims 1-49, for the production of a medicament for treating a disease in a patient,
wherein the disease is mediated by the serotonin receptor S-HT and is selected from the group
consisting of Abnormal hormonal activity, Alzheimer's disease, Alzheimer’s disease dementia,
Alzheimer’s disease psychosis, Addiction (alcohol, cocaine, methamphetamine, nicotine and
opioid), Addison’s disease, ADHD, Alzheimer's disease psychosis, Affective disorders,
Aggressiveness, Agitation, Akathisia, Alcohol addiction, Alcohol withdrawal, Amenorrhea,
Amyotrophic lateral sclerosis, Anhedonia, Anorexia, Anti-NMDAR encephalitis, Anxiety,
Appetite disorders, Asthma, Autism, Behavioral disorders, Behavioral disturbances associated
with dementia, Binge eating disorder associated with impulse control disorder (ICD), Bipolar
disorder, Blindness, Borderline disorder, Borderline personality disorder, Bradykinesia, Bulimia,
Buying associated with ICD, Cardiac arthythmia, Cerebral vascular accidents, Charles Bonnet
disease, Chemotherapy-induced emesis, Childhood autism, Chronic pain, Chronic insomnia,
cocaine addiction, Cognitive disorders, craniofacial pain, temporomandibular joint (TMJ) /
temporomandibular disorder (TMD), Cushing’s disease, Delusion, Dementia, Dementia with
Lewy Body or Lewy Body dementia, dementia and psychosis associated with Creutzfeld-Jakob
disease (CJD), Gerstmann-Strausser-Schenker disease (GSSD) and fatal familiar insomnia (FFI),
Depression, Diabetes mellitus (non-insulin dependent), Diabetic peripheral neuropathy, Drug

addiction, Double vision, Down’s syndrome, Dyskinesia, Dysthymia, Dystonia, Ejaculatory
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problem, Emphysema, Epilepsy, Extrapyramidal disorder, Fibromyalgia, Frailty, Friedrich’s
Ataxia, Frontotemperal Dementia, Gambling associated with ICD, Galactorrhea, General anxiety
disorder, Glaucoma, Hair loss or thinning, Hallucination, Headache, Hemorrhoids, Huntington’s
disease, Hyperprolactinemia, Hypertension, Hypersexuality associated with ICD, Hypotension,
Hypoglutamateriga disorders, Impulse control disorder, Idiopathic thrombocytopenic purpura,
Impotence, Incontinence, Increased intraocular pressure, Infertility, Inflammatory pain,
Insomnia, Ischemia, Ischemic stroke, Lewy body disease (LBD), Learning disorders, Libido
(decreased), Loss of libido, Low male fertility, Low sperm mobility, Lupus, Machado-Joseph
disease, Major depression, Mania, Menopausal symptoms, Metabolic syndrome,
methamphetamine addiction, Migraine, mild cognitive impairment (MCI), Motor tics, Multi-
infarct dementia, Multiple sclerosis, Multiplex development disorder, Myocardial infarction,
Myoclonus, Neuropathic pain, Neurodegenerative disorder, Neuropsychiatric disease, Nicotine
addiction, Non motor symptoms of Parkinson’s disease selected from dementia, depression,
apathy, hallucinations, dribbling saliva (sialorrhea), constipation, pain, genitourinary problems
and sleep disorders, Obsessive compulsive disorder, On/off phenomena, Opioid addiction,
Osteoporosis, Pancreatis, Panic attacks, Parkinson’s disease, Parkinson’s disease dementia,
Parkinson’s disease psychosis, Periodic limb movement during sleep (PLMS), Peripheral
vascular disease, Pituitary tumor, Postherpetic neuralgia, Progressive Supranucelar Palsy, Prion
disease including Creutzfeld-Jakob disease (CJD), Gerstmann-Strausser-Schenker disease
(GSSD) and fatal familiar insomnia (FFI), Prolactinoma, Pseudobulbar affect (PBA),
Psychomotor slowing, Psychosis, Psychoses secondary to neurodegenerative disorders,
Psychosomatic disorders, Psychotic depression, post-traumatic stress disorder (PTSD),
Raynaud’s disease, Reflex sympathetic dystrophy, Restless legs syndrome, Retinal disease,
Schizoaffective disorders, Schizophrenia, negative symptoms of schizophrenia, cognitive
impairment associated with schizophrenia, Sepsis, Serotonin syndrome, Sexual dysfunction,
Sexual dysfunction associated with antidepressant use, Sleep apnea, Sleep disorders, Sleep
maintenance insomnia, social anxiety disorder, Spinal injury, Spinocerebellar Atrophy, Suicidal
tendency, Thrombosis, Thrombotic stroke, Thrombotic thrombocytopenic purpura, Tinnitus,
Tiredness, Tourette’s syndrome, Transient insomnia, Traumatic brain injury, Treatment-resistant
depression, Treatment-resistant schizophrenia, Tremor, Vaginal dryness, Vasospasm

Wakefulness, vascular dementia, Hallucinations associated with Parkinson’s disease, Delusions
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associated with Parkinson’s disease; cancer, brain cancer, glioma, Pancreatic cancer, Hypoactive
sexual desire disorder, adult type 2 diabetes mellitus with Parkinson’s disease or dementia and

Liver fibrosis.

-246-



	Bibliographic Page
	Abstract
	Description
	Claims

