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DESCRIPTION

Description

FIELD

[0001] Provided herein are compounds and their pharmaceutically acceptable salts for treatment of diseases and
conditions associated with the serotonin receptor 5-HT.

BACKGROUND

[0002] 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.

[0003] 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 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.

[0004] 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).

[0005] 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, 38:1083-
1152 (1999); Glennon, Neurosci. Biobehavioral Rev., 14:35 (1990)).

[0006] Given the broad distribution of serotonin within the body and its role in a wide range of physiological and
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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)).

[0007] 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 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.

[0008] 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.

[0009] 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.

[0010] 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 D5 receptors.

[0011] 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 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.

[0012] International patent publications WO 2010/111353 A1, WO 2009/039461 A2, WO 2006/036874 A1 and US
patent applications US 2007/260064 A1 and US 2008/280886 A1 disclose compounds for treating diseases
associated with the serotonin 5-HT receptor.

[0013] There is still a need of new compounds for making antipsychotic drugs that target serotonin receptors.

SUMMARY
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[0014] Provided herein are compounds according to Formula (l),

R3

|

N

=
(Re)g (R7kp

Rip.  Ria Re Roa,  Ra
R, (CR4aR4b)m_N\n/N_(CREaRSb)n Ry
Ric R1g X Rod Raee (D),

or a pharmaceutically acceptable salt, hydrate, solvate, 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;

R4 and and R4q are fluoro, and R15, R1p, and Ry are hydrogen;

R2, Roa, Rop, Roc and Ryy are independently selected from the group consisting of hydrogen, deuterium, amino,
hydroxyl, -OD, halogen, cyano, nitro, unsubstituted or substituted Cq.g alkyl, unsubstituted or substituted Cqg
haloalkyl, unsubstituted or substituted Cq.g hydroxyalkyl, unsubstituted or substituted Cy_g alkenyl, unsubstituted or
substituted Co_g alkenyloxy, unsubstituted or substituted Co,_g alkynyl, unsubstituted or substituted C,_g alkynyloxy,
unsubstituted or substituted C4_g alkoxy, unsubstituted or substituted Cs_g cycloalkyl, unsubstituted or substituted C3.g
heteroalicyclyl, substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl, wherein Ry is not
hydrogen, hydroxy or benzyloxy; or Ry and Rgp, or Ry, taken together with the atoms to which they are attached form

a ring system;

Rj3 is selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or substituted C4_g alkyl, unsubstituted or
substituted C4.g haloalkyl, unsubstituted or substituted Cq.g hydroxyalkyl, unsubstituted or substituted Co.g alkenyl,
unsubstituted or substituted Cs3g cycloalkyl, unsubstituted or substituted Csg heteroalicyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, -(CRggRgp){C(=0)ORg. and -(CH5){C(=O)NRg4Rgp, Wherein
Roa ,Rop, and Rg independently are hydrogen or C_s-alkyl, wherein each t is selected from the group consisting of 0,
1,2 and 3;

R4a, Rap, Rsa, and Rsp, are independently selected from the group consisting of hydrogen, deuterium, and

unsubstituted or substituted Cq.g alkyl; wherein when m and n are 1 then Ry, Rap, Rsa, Rsp are hydrogen.

Rg is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -OD, cyano, substituted or

unsubstituted Cq_4 alkyl, and substituted or unsubstituted C4_4 alkoxy, substituted or unsubstituted aryl;

R7 is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -OD, cyano, substituted or

unsubstituted Cq.4 alkyl, and substituted or unsubstituted C4_4 alkoxy;

Rg is absent, or selected from the group consisting of hydrogen, deuterium, cyano, hydroxyl, -OD, substituted or
unsubstituted Cq.4 alkyl, substituted or unsubstituted Co_4 alkenyl, substituted or unsubstituted Cs3.g cycloalkyl, and

substituted or unsubstituted C4_4 alkoxy;

X is selected from O or S; wherein "deuterated analogue" means that one or more hydrogen may be replaced by one
or more deuterium.

[0015] Some embodiments disclosed herein relate to the compounds disclosed herein for use in a method for treating
a disease in a patient comprising administering to the patient an effective amount of a compound, pharmaceutically
acceptable salt, or stereoisomer of a compound according to Formula (), wherein the disease is selected from the
group consisting of Abnormal hormonal activity, Alzheimer's disease, Alzheimer's disease dementia, Alzheimer's
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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-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.

DETAILED DESCRIPTION

Definitions

[0016] 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. In the event that there are a plurality of definitions for a term
herein, those in this section prevail unless stated otherwise.

[0017] As used herein, any "R" group(s) such as, without limitation, R4, Ra R3, R4, Rs, Rg R7 Rg, Rg, and Ry,
represent substituents that can be attached to the indicated atom. A 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
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"combined" as defined herein to form a cycloalkyl, aryl, heteroaryl or heteroalicyclyl group. For example, without
limitation, if R, and Ry, of an NRzRp 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:
Ra

—N\
Rb

[0018] 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.

[0019] 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.

[0020] 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 C_g alkyl means an unsubstituted alkyl comprising 1 to 6

carbon atoms.

[0021] 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, 3rd Ed., John Wiley & Sons, New York, NY,
1999.

[0022] As used herein, "C, to Cp," "Cp-C" or "Cpy-n" in 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 "Cq to Cg alkyl" group refers to all alkyl groups having from 1 to 6 carbons, that is, CH3-, CH3CHo-,
CH3CH,CHa-, (CH3)2CH-, CH3CH2CH2CH,-, CH3CH2CH(CH3)-, CH3CH(CH)3CHo- , CH3CH(CH)3CHo- 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.

[0023] 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 "C4.g". 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 "C1-C4 alkyl," "C4.4 alkyl" or similar designations. By way of example only, "C4-Cy4 alkyl" or "C4_4 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
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substituted, the substituent group(s) is(are) one or more group(s) individually and independently 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.

[0024] 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).

[0025] 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 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, efc., 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.

[0026] 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 "alkynyl" 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.

[0027] As used herein, "hetero" refers to heteroatoms selected from nitrogen, oxygen, phosphorus and sulfur.

[0028] 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.

[0029] 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, 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.

[0030] 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, pyridazine, pyrimidine, pyrazine, tetrazole, oxadiazole,



DKI/EP 3672954 T3

and triazine. Examples of multicyclic "heteroaryl" 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.

[0031] 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.

[0032] A "heteroaralkyl" or "heteroarylalkyl" is heteroaryl group connected, as a substituent, via an alkylene group.
The alkylene and heteroaryl group of heteroaralkyl may be substituted. Examples include but are not limited to 2-
thienylmethyl, 3-thienylmethyl, 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.

[0033] 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 "Cq_g" The alkylene could also be a lower alkylene having 1 to 4

carbon atoms. The alkylene may be designated as "C4-C4 alkylene", "Cq_4 alkylene" or similar designations. Non-
limiting examples include, methylene (-CHy-), ethylene (-CHoCH»-), propylene (-CHoCHyCH»-), and butylene (-
(CHy)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.

[0034] 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 -CHo-O-, -CH2-CH»-O-, -CH2-CHo-CH»-O-, - CHo-NH-,
-CHy-CHy-NH-, -CH2-CH2-CHo-NH-, -CH»-CHy- NH-CHj-, -O-CH»-CH,-O-CH)-CHa-O-, -O-CH,-CHo-O-CHo-CHoy-, and
the like.

[0035] 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.

[0036] 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.

[0037] 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.

[0038] 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.

[0039] As used herein, "alkenyloxy" refers to the formula -OR wherein R is an alkenyl as defined above, e.g., vinyloxy,
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propenyloxy, n-butenyloxy, iso-butenyloxy, sec-pentenyloxy, tert-pentenyloxy, and the like. The alkenyloxy may be
substituted.

[0040] 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.

[0041] 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 C3 to Cqq, such as from C3 to Cg. 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 substituent(s) may be an alkyl or selected from
those indicated above with regard to substitution of an alkyl group unless 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.

[0042] 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 C3 to Cq, such as from C3 to Cg
or from Cs to Cqg. For example, C3.g cycloalkenyl includes C,.g cycloalkenyl, Cs.g cycloalkenyl or Cg.g cycloalkenyl. A
cycloalkenyl group may be unsubstituted or substituted. When 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 cycloalkenyl group may form an aromatic ring fused to the cycloalkenyl group, including
an aryl and a heteroaryl.

[0043] As used herein, "cycloalkynyl" 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 Cg to Cq5. A cycloalkynyl group may be unsubstituted or substituted.
When 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.

[0044] As used herein, "heteroalicyclic" or "heteroalicyclyl" refers to a 3- to 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 C4g, in some embodiments it may range from C, to
Cg, and in other embodiments it may range from Cy, to Cg. 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 rings, 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]oxazole, 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, nitro, 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, imidazolinyl, 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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[0045] 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.

[0046] A "spiro bicyclic ring" refers to a bicyclic ring wherein the two rings share one atom.

[0047] 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

[0048] 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, cyclopropylisopropyl, cyclopentylmethyl,
cyclopentylethyl, cyclohexylmethyl, cyclohexylethyl, cycloheptylmethyl, and the like. In some cases, the alkylene group
is a lower alkylene group.

[0049] 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.

[0050] 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.

[0051] As used herein, "halo" or "halogen" refers to F (fluoro), Cl (chloro), Br (bromo) or | (iodo).

[0052] 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.

[0053] 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, difluoromethoxy, trifluoromethoxy and 1-chloro-1-fluoromethoxy, 2-
fluoroisobutyoxy. A haloalkoxy may be substituted.

[0054] 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.

[0055] A "C-carboxy" group refers to a "-C(=O)OR" group in which R can be the same as defined with respect to O-
carboxy. A C-carboxy may be substituted.

[0056] A "trihalomethanesulfonyl" group refers to an "X3CSO»-" group” wherein X is a halogen.

[0057] 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-O). When a dashed bond is present in a
ring system it may form part of an aromatic ring system.

[0058] A "nitro" group refers to a "-NOy" group.
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[0059] A "cyano" group refers to a "-CN" group.

[0060] A "cyanato” group refers to an "-OCN" group.

[0061] An "isocyanato" group refers to a "-NCO" group.

[0062] A "thiocyanato" group refers to a "-SCN" group.

[0063] A "carbonyl" group refers to a "-C(=0)-" group.

[0064] A "thiocarbonyl" group refers to a "-C(=S)-" group.

[0065] An "oxo" group refers to a " =0 " group.

[0066] A "hydroxy" group or "hydroxyl" group refers to an "-OH" group.
[0067] An "isothiocyanato" group refers to an " -NCS" group.

[0068] 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.

[0069] 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.

[0070] An "S-sulfonamido” group refers to a "-SO,NRARg" group in which Rp 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 C3.g

cycloalkenyl, substituted or unsubstituted heteroalicyclyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl. A S-sulfonamido may be substituted.

[0071] An "N-sulfonamido” group refers to a "RSOoN(Rp)-" 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.

[0072] A "trihalomethanesulfonamido" group refers to an "X3CSO,N(R)-" group with X as halogen and R can be the

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

[0073] A "C-amido" group refers to a "-C(=O)NRaRg" group in which Ra 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 heteroalicyclyl, substituted or unsubstituted aryl, and substituted or
unsubstituted heteroaryl. A C-amido may be substituted.

[0074] An "N-amido" group refers to a "RC(=O)NRa-" group in which R and Rp 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.

[0075] An "ester" refers to a "-C(=0O)OR" group in which R can be the same as defined with respect to O-carboxy. An
ester may be substituted.

[0076] A lower alkoxyalkyl refers to an alkoxy group connected via a lower alkylene group. A lower alkoxyalkyl may be
substituted.

[0077] An "amine" or "amino" refers to "RNHy" (a primary amine), "RoNH" (a secondary amine), "R3N" (a tertiary

amine). An amino group may be substituted.
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[0078] An aminoalkyl refers to an amino group connected via a lower alkylene group. An aminoalkyl may be

substituted.

[0079] As used herein "0" (zero), for example in connection with a subscript means that it's absent. For example -
(CHy)s-Co_g alkyl, wherein S can be "0" means that the -(CHy)-is absent and the remaining group is -Co_g alkyl.

[0080] Any unsubstituted or monosubstituted amine group on a compound herein can be converted 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, 3rd Ed., John Wiley & Sons, New York, NY, 1999).

[0081] As used herein, the abbreviations for any protective groups, amino acids and other compounds, are, unless
indicated otherwise, in accord with their common usage, recognized abbreviations, or the IUPAC-IUB Commission on

Biochemical Nomenclature (See, Biochem. 11:942-944 (1972)).

[0082] As employed herein, the following terms have their accepted meaning in the chemical literature.

EtOAc

Ethylacetate
DIEA

N,N-Diisopropylethylamine
HCI

Hydrochloric acid
DMF

N,N-dimethylformamide
THF

Tetrahydrofuran
CDCl3

Chloroform-d
DMSO-D6

Dimethylsulfoxide-d6
MgSOq4

Magnesium Sulfate
POClI3

Phosphorus(V) oxychloride
KOH

Potassium hydroxide
NaOH

Sodium hydroxide
NaySOy4

Sodium Sulfate
KoCO3

Potassium carbonate
Na>CO3

Sodium carbonate
TFA

Trifluoroacetic acid
Boc

t-butoxycarbonyl
FMOC

Fluorenylmethyloxycarbonyl
FMOC-CI

9-Fluorenylmethoxycarbonyl chloride

TEOC
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2-(trimetylsilyl)ethoxycarbonyl
equiv.
equivalents
min
minutes
cat
catalytical
HCI
hydrochloric acid
HPLC
high performance liquid chromatography

[0083] 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 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.

[0084] 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.

[0085] 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.

[0086] Pharmaceutically acceptable solvates and hydrates are complexes of a compound with one or more solvent of
water molecules, or 1 to about 100, or 1 to about 10, or one to about 2, 3 or 4, solvent or water molecules.

[0087] "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.

[0088] As used herein, to "modulate” the activity of a receptor means either to activate it, i.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 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.

[0089] An "agonist" is defined as a compound that increases the basal activity of a receptor (i.e. signal transduction
mediated by the receptor).
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[0090] 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.

[0091] 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.

[0092] 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 the antagonist is metabolized or dissociates or is otherwise removed by a physical or
biological process.

[0093] 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, shellfish, 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.

[0094] 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.

[0095] 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 (DMSQO) is a commonly utilized carrier that facilitates the
uptake of many organic compounds into cells or tissues of a subject.

[0096] 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 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.

[0097] 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.

[0098] 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.

[0099] "Ligand" is intended to include any substance that interacts with a receptor.

[0100] "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.
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[0101] 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.

[0102] 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.

[0103] 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.

[0104] 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.

[0105] 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 tissue, system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes alleviation or palliation of the symptoms of
the disease being treated.

[0106] 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 achieve 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

[0107] Provided herein are compounds according to Formulas (1)

Rs

|

N

-
(Re)q (R7p

Rib.  Ria Rg Roa,  Ra
R4 (CR4aR4b)m_NYN_(CRsaRsb)n R2
Ric R1d X Rod Rae (),

or a pharmaceutically acceptable salt, hydrate, solvate, 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 g are independently an integer selected from the group consisting of 0, 1, 2, 3, and 4;

R4 and Rqq are fluoro, and and R4, Rqp, and R4 are hydrogen;

R2, Roa, Rop, Roc and Ryg are independently selected from the group consisting of hydrogen, deuterium, amino,
hydroxyl, -OD, halogen, cyano, nitro, unsubstituted or substituted Cq.g alkyl, unsubstituted or substituted Cqg
haloalkyl, unsubstituted or substituted Cq.g hydroxyalkyl, unsubstituted or substituted Cy.g alkenyl, unsubstituted or
substituted Co.g alkenyloxy, unsubstituted or substituted Co.g alkynyl, unsubstituted or substituted Cy.g alkynyloxy,
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unsubstituted or substituted Cq_g alkoxy, unsubstituted or substituted C3_g cycloalkyl, unsubstituted or substituted C3_g
heteroalicyclyl, substituted or unsubstituted aryl, and substituted or unsubstituted heteroaryl, wherein Ry is not
hydrogen, hydroxy or benzyloxy; or Ry and Rgp, or Ry and Ry, taken together with the atoms to which they are
attached form a ring system; or Ry and Rgp, or Ry¢, taken together with the atoms to which they are attached form a
ring system; or Rog and Rop, or Ry and Ryy, taken together with the atoms to which they are attached form a ring

system;

R3 is selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or substituted C4.g alkyl, unsubstituted or
substituted C4_g haloalkyl, unsubstituted or substituted Cq.g hydroxyalkyl, unsubstituted or substituted Co_g alkenyl,
unsubstituted or substituted Cj.g cycloalkyl, unsubstituted or substituted Csg heteroalicyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, -(CRggRgp){C(=0)ORg; and -(CH2){C(=O)NRggRgp, Wherein
Roa ;Regp, and Rgc independently are hydrogen or Cq_4-alkyl, wherein each t is selected from the group consisting of 0,
1,2 and 3;

R4a, Rap, Rsga, and Rsg,, are independently selected from the group consisting of hydrogen, deuterium, and

unsubstituted or substituted C4_g alkyl; wherein when m and n are 1 then R4g, Rap, Rsa, Rsp are hydrogen;

Rg is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -OD, cyano, substituted or
unsubstituted Cq_4 alkyl, and substituted or unsubstituted Cq_4 alkoxy, substituted or unsubstituted aryl; or Rg and Rg,
taken together with the atoms to which they are attached form a ring system; or Rg 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 Cq_4 alkyl, and substituted or unsubstituted Cq_4 alkoxy;

Rg is absent, or selected from the group consisting of hydrogen, deuterium, cyano, hydroxyl, -OD, substituted or
unsubstituted C4_4 alkyl, substituted or unsubstituted Co_4 alkenyl, substituted or unsubstituted C3.g cycloalkyl, and
substituted or unsubstituted Cq.4 alkoxy;

X is O or S, wherein "deuterated analogue" means that one or more hydrogen may be replaced by one or more
deuterium.

[0108] Provided herein are also compounds according to Formulas (I).

R3

I

N

i i
(Re)q (R7)p

Rip R1a Rg Roa Ron
R, (CR4aR4b)m_N\H/N_(CRSaRSb)n R2
Ric  Ryg X Rod Rac (D),

or a pharmaceutically acceptable salt, hydrate, solvate, 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 g are independently an integer selected from the group consisting of 0, 1, 2, 3, and 4;

R4 and Rqq are fluoro, and R4, Rqp, and Ry are hydrogen;

R2, Roa, Rop, Roc and Ryy are independently selected from the group consisting of hydrogen, deuterium, amino,
hydroxyl, -OD, halogen, cyano, unsubstituted or substituted Cq_g alkyl, unsubstituted or substituted C4_g haloalkyl,
unsubstituted or substituted Cq_g hydroxyalkyl, unsubstituted or substituted Co_g alkenyl, unsubstituted or substituted
C1.6 alkoxy, unsubstituted or substituted C3_g cycloalkyl, unsubstituted or substituted C3 g heteroalicyclyl, substituted or

unsubstituted aryl, and substituted or unsubstituted heteroaryl, wherein at least one of Ry, Roa, Rop, Roc and Ryq is not



DKI/EP 3672954 T3

selected from hydrogen; or Ry and Rop, or Ry, taken together with the atoms to which they are attached form a ring

system;

Rj3 is selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or substituted C4.g alkyl, unsubstituted or
substituted C4.g haloalkyl, unsubstituted or substituted Cq.g hydroxyalkyl, unsubstituted or substituted Co_g alkenyl,
unsubstituted or substituted Cg.g cycloalkyl, unsubstituted or substituted Csg heteroalicyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, -(CRggRgp){C(=0O)ORg; and -(CH2){C(=O)NRggRgp, Wherein
Roa ,Rap, and Ry independently are hydrogen or C4_4-alkyl, wherein each t is selected from the group consisting of 0,
1,2 and 3;

R4a, Rap, Rsa, and Rs, are independently selected from the group consisting of hydrogen, deuterium, and

unsubstituted or substituted Cq_g alkyl; wherein when m and n are 1 then Ry, Rap, Rsa, Rsp are hydrogen.

Rg is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -OD, cyano, substituted or
unsubstituted Cq.4 alkyl, and substituted or unsubstituted C4_4 alkoxy, substituted or unsubstituted aryl;

R7 is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -OD, cyano, substituted or
unsubstituted Cq.4 alkyl, and substituted or unsubstituted C4_4 alkoxy;

Rg is absent, or selected from the group consisting of hydrogen, deuterium, cyano, hydroxyl, -OD, substituted or
unsubstituted C4_4 alkyl, substituted or unsubstituted C,_4 alkenyl, substituted or unsubstituted C3.g cycloalkyl, and

substituted or unsubstituted C4_4 alkoxy;

Xis O or S, wherein "deuterated analogue" means that one or more hydrogen may be replaced by one or more
deuterium.

[0109] Provided herein are also compounds according to Formulas (1)

R3

|

N

(

Relg T =R

Rip R1a Rg Roa Rob
Ry (CR4aR4b)m_N\n/N_(CR5aR5b)n Ro
R1c R1g X Rog Rae (D),

or a pharmaceutically acceptable salt, hydrate, solvate, and stereoisomer 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;

R4 is fluoro,
R1gq is fluoro;

R> is selected from the group consisting of deuterium, amino, -OD, halogen, cyano, unsubstituted or substituted Cq.g
alkyl, unsubstituted or substituted C4.g haloalkyl, unsubstituted or substituted C4.g hydroxyalkyl, unsubstituted or
substituted Co_g alkenyl, unsubstituted or substituted Cog alkenyloxy, unsubstituted or substituted Cq.g alkoxy,
unsubstituted or substituted Cs.g cycloalkyl, unsubstituted or substituted Csg heteroalicyclyl, substituted or

unsubstituted aryl, and substituted or unsubstituted heteroaryl; wherein Ry is not benzyloxy;

Roq is selected from the group consisting of hydrogen, deuterium, amino, hydroxyl, -OD, halogen, cyano,
unsubstituted or substituted C4_g alkyl, unsubstituted or substituted C4.g haloalkyl, unsubstituted or substituted Cq.g
hydroxyalkyl, unsubstituted or substituted Cy.g alkenyl, unsubstituted or substituted Cqg alkoxy, unsubstituted or
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substituted Cs_g cycloalkyl, unsubstituted or substituted Cs3.g heteroalicyclyl, substituted or unsubstituted aryl, and

substituted or unsubstituted heteroaryl; or

R2a, Roc and Rog are hydrogen and Ry and Roy, or Rog, taken together with the atoms to which they are attached form

a heteroalicyclic or heteroaryl ring system;
R4a, R1p, and Ry¢ are hydrogen;

Rj3 is selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or substituted C4_g alkyl, unsubstituted or
substituted Cq_g haloalkyl, unsubstituted or substituted C4.g hydroxyalkyl, unsubstituted or substituted Co_g alkenyl,
unsubstituted or substituted Cs3g cycloalkyl, unsubstituted or substituted C3g heteroalicyclyl, substituted or
unsubstituted aryl, and substituted or unsubstituted heteroaryl, -(CRgaRgp){C(=0)ORge and - (CH2){C(=O)NRggRgp,
wherein Rg; ,Rgp, and Ry independently are hydrogen or Cq_4-alkyl, wherein each t is selected from the group
consisting of 0, 1, 2 and 3;

R4a, Rap, Rsa, and Rgy, are independently selected from the group consisting of hydrogen, deuterium, and

unsubstituted or substituted C1.g alkyl; wherein when m and n are 1, then R4g, R4p, Rsa, Rsp are hydrogen;

Rg is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -OD, cyano, substituted or
unsubstituted Cq.4 alkyl, and substituted or unsubstituted C4_4 alkoxy, substituted or unsubstituted aryl; or Rg 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 Cq_4 alkyl, and substituted or unsubstituted C4.4 alkoxy;

Rg is absent, or selected from the group consisting of hydrogen, deuterium, cyano, hydroxyl, -OD, substituted or
unsubstituted C4_4 alkyl, substituted or unsubstituted Co_4 alkenyl, substituted or unsubstituted C3.g cycloalkyl, and

substituted or unsubstituted C4_4 alkoxy;

XisOorS.

[0110] Provided herein are also compounds according to Formulas (I)
R3
I
N

C
(RG)q_ - _(R7)p
Ryp R1a Rg R2a Rop

R4 N—(CR5sRzp)n Rz

(CR4aR4b)m_N \n/
Ric Rig X Rad Rac (D),

or a pharmaceutically acceptable salt, hydrate, solvate, and stereoisomer thereof, wherein:
m, and n are independently an integer selected from the group consisting of 0, 1, 2, and 3;
p, and g are independently an integer selected from the group consisting of 0, 1, 2, 3, and 4;

R4 is fluoro,
R1q is fluoro;

R5 is selected from the group consisting of deuterium, amino, -OD, halogen, cyano, unsubstituted or substituted Cq_g
alkyl, unsubstituted or substituted C.g haloalkyl, unsubstituted or substituted C4.g hydroxyalkyl, unsubstituted or
substituted Co.g alkenyl, unsubstituted or substituted Co.g alkenyloxy, unsubstituted or substituted Cq.g alkoxy,
unsubstituted or substituted Cs3g cycloalkyl, unsubstituted or substituted Csg heteroalicyclyl, substituted or

unsubstituted aryl, and substituted or unsubstituted heteroaryl; wherein Ry is not benzyloxy;
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Ryq is selected from the group consisting of hydrogen, deuterium, amino, hydroxyl, -OD, halogen, cyano,
unsubstituted or substituted Cq_g alkyl, unsubstituted or substituted Cq.g haloalkyl, unsubstituted or substituted C1_g
hydroxyalkyl, unsubstituted or substituted C,_g alkenyl, unsubstituted or substituted Cqg alkoxy, unsubstituted or
substituted Cs_g cycloalkyl, unsubstituted or substituted Cs3.g heteroalicyclyl, substituted or unsubstituted aryl, and

substituted or unsubstituted heteroaryl;
and R1a, R1p, R1c, Roa, Rop, and Ry are hydrogen,;

or Rog, Roc and Ryqg are hydrogen and Ry and Ry or Ry, taken together with the atoms to which they are attached

form a heteroalicyclic or heteroaryl ring system;

R3 is selected from hydrogen, deuterium, hydroxyl, -OD, unsubstituted or substituted C4_g alkyl, unsubstituted or
substituted Cq_g haloalkyl, unsubstituted or substituted C4.g hydroxyalkyl, unsubstituted or substituted Co_g alkenyl,
unsubstituted or substituted Cs3 cycloalkyl, unsubstituted or substituted C3g heteroalicyclyl, substituted or
unsubstituted aryl, substituted or unsubstituted heteroaryl, -CRg4Rgp){C(=0)ORg; and -(CH5){C(=O)NRg4Rgp, Wherein
Roa ;Rep, and Rgc independently are hydrogen or Cq_4-alkyl, wherein each t is selected from the group consisting of 0,
1,2 and 3;

R4a, Rap, Rsa, and Rgy, are independently selected from the group consisting of hydrogen, deuterium, and
unsubstituted or substituted C1.g alkyl; wherein when m and n are 1, then Rsg, R4p, Rsa, Rsp are hydrogen.

Rg is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -OD, cyano, substituted or

unsubstituted Cq_4 alkyl, and substituted or unsubstituted Cq_4 alkoxy, substituted or unsubstituted aryl;

R7 is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, oxo, -OD, cyano, substituted or

unsubstituted Cq_4 alkyl, and substituted or unsubstituted C4.4 alkoxy;

Rg is absent, or selected from the group consisting of hydrogen, deuterium, cyano, hydroxyl, -OD, substituted or
unsubstituted Cq_4 alkyl, substituted or unsubstituted Co_4 alkenyl, substituted or unsubstituted C3g cycloalkyl, and

substituted or unsubstituted C4_4 alkoxy;

XisOorS.

[0111] In the compounds disclosed herein R4, Ry, and R¢¢ are hydrogen, R4q is fluoro, and Ry is fluoro, i.e. both R4

and R4q are fluoro.

[0112] In some embodiments Ry, Ras, Rop, Roc and Ryg independently are selected from the group consisting of
hydrogen, hydroxyl, halogen, cyano, Cqg alkyl, C4.g haloalkyl, C4. alkoxy, Cq.g haloalkoxy, C3 4 cycloalkyl, C34
cycloalkyl-C4_3 alkyl and deuterated analogues thereof or Ry, Ry and Rpq are hydrogen and Ry and Ry, 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:

UM
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T % ¥ I A4

or
R R
120, Riza g

}c"‘ 2.,/

“%2_R14b

23Rz

Riza (v,

wherein Rq2a, R12p, R12¢, R13a, R13p, R14a, and Ryg4p independently are absent or selected from the group consisting of
hydrogen, halogen, hydroxyl, cyano, C4.4 alkyl, and C4.4 alkoxy, and wherein Z4, Zo and Z3 independently are
selected from the group consisting of C, N, O and S, e.g. Ry, Rop, Ry and Ryq independently are selected from the
group consisting of hydrogen, deuterium, hydroxyl, halogen, methyl, -CD3, methoxy, -OCD3,-OCF3 and -CF3; and Ry
is selected from halogen, amino, methyl, -CD3, ethyl, -CD,CD3, 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 C4_g haloalkoxy, -OCF3, -OCF,CF3, -OCHF 5, -OCDF», -CF3, -CF>CF3, -CHJF, -
CF2CHg, -CDF5 -CHCF3, -CDyCF3, -CFo, 1,1,2,2-tetrafluorobutyl and 1, 1, 1,2,2-pentafluorobutyl.

[0113] In some embodiments Rj is not a nitro group.

[0114] In some embodiments Ry, Ry, Rop, Rpe and Ryq independently are selected from the group consisting of
hydrogen, hydroxyl, halogen, cyano, Cqg alkyl, C4.g haloalkyl, Ci. alkoxy, Cq.g haloalkoxy, C34 cycloalkyl, C34
cycloalkyl-C4.3 alkyl and deuterated analogues thereof or Ry, Ry and Rpq are hydrogen and Ry 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

av),

wherein Rq25, R12p, R13a, R13p, R14a, and Rygp independently are absent or selected from the group consisting of
halogen, hydroxyl, cyano, Cq.4 alkyl, and C4.4 alkoxy, e.g. Rog, Rop, Roc and Ryq independently are selected from the
group consisting of hydrogen, deuterium, hydroxyl, halogen, methyl, - CD3, methoxy, -OCD3,-OCF3 and -CF3; and Ry
is selected from halogen, methyl, -CD3, ethyl, -CD,CD3, 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 Cq_.g haloalkoxy, -OCF3, -OCF2CF3, -OCHF5, -OCDF5, -CF3, -CF>CF3, -CHJF, -
CH,CF3, -CDF5 - CHoCF3, -CDoCF3, -CFyp, 1,1,2,2-tetrafluorobutyl and 1,1,1,2,2-pentafluorobutyl. Ry is not a nitro

group.

[0115] In some embodiments Ry and Ry, taken together with the phenyl ring they attach to and the atoms to which
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they are attached form a bicyclic fused ring system selected from the group consisting of:

o. Riza Riza Riz
Ri2a Ri2p Ri3a
OO Ty
; 12a
N/’ o | o ) Rigy Rtz , Rigp R4 ,
/R128 R12a
N N O R
Y R
S=g N m 12b
\
k , R14a Ria | o, Rise Riga
R
12a R12b R13b R13a R R
5 146, Ri4a
o ¥ <
Ri2p ; Rizp
Rigp R4a 0" Riz and O Riz .

wherein R12a, R12p, R12¢, R13a, R13p, R14a, and R@b ihdependently are absent or selected from the group consisting of
hydrogen, halogen, hydroxyl, cyano, C4_4 alkyl, and Cq_4 alkoxy.

[0116] In some embodiments the ring system formed between Ry and Ry is a ring of Formula (l11), and both R4o5 and

R12p are hydrogen or methyl, and both R435 and Rq3, are hydrogen or methyl.

[0117] In some embodiments Ry, Rop, Roc are hydrogen, Roq is hydrogen, fluoro or hydroxyl, and Ry is selected from

methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, pentyl-oxy, 4-methyl-butoxy, hexyl-oxy and 4-
methylpentoxy.

[0118] In some embodiments Ry, provided Ry 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, -OCF3 and (1,3-difluoropropan-2-yl)oxy.

[0119] In some embodiments Ry, provided Ry is not forming a ring system with Ry, 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, -OCF3 and (1,3-
difluoropropan-2-yl)oxy.

[0120] Ry 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 Ry and Ry, 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.

[0121] In some embodiments Ry and Rpy independently are selected from the group consisting of deuterium,
halogen, methyl, -CD3, methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, pentyl-oxy, 4-methyl-butoxy,
hexyl-oxy, 4-methylpentoxy, -OCD3, - OCF3, cyclopropyloxy, 2-fluoroethoxy, 3-fluoropropoxy, 2,2-difluoroethoxy, and -
CFs.

[0122] In some embodiments Ry is C1_g 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 Ry is n-propoxy, isopropoxy, n-

butoxy, iso-butoxy, tert-butoxy, cyclopropylmethoxy, or cyclopropyloxy.

[0123] In some embodiments Ry, provided Ry is not forming a ring system with Ry, is selected from the group
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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, -OCF3 and (1,3-
difluoropropan-2-yl)oxy; and Roa, Rop, Roc and Rog are hydrogen; or Ro and Ry, 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:

Risb Rysa

gg‘ “\_-R12p

R
O 12a (1),
wherein Rq24 and Ry are hydrogen or methyl, and both R34 and Rq3p are hydrogen or methyl, and Rpa, Ry and Rog

are hydrogen.

[0124] In some embodiments Ry 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 Roa, Rop, Roc and Rog are hydrogen; or Ry 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 formulae

?’m

(lna),
m (I1Ib),
and

T
o (IIIc),

and Rg,, Roe and Ryg are hydrogen.

[0125] In some embodiments Ry is selected from the group consisting of n-propoxy, isopropoxy, iso-butoxy, and

cyclopropyloxy.

[0126] In some embodiments Rz is selected from hydrogen, deuterium, hydroxyl, - OD, substituted or unsubstituted
Cq6 alkyl, substituted or unsubstituted -(CH)s-C3 cycloalkyl, substituted or unsubstituted -(CHjy)s-Co.5
heteroalicyclyl, substituted or unsubstituted -(CH»)s-Co.5 heteroaryl, and substituted or unsubstituted -(CHz)s-Cs.g aryl,
wherein each s is selected from 0, 1, 2 and 3. R3 could for example be hydrogen, methyl, - CD3, ethyl, -CD,CD3, n-
propyl, -CD,CD2CD3, iso-propyl, -CDCD3CD3, and - (CRggRgp){C(=0)ORg. and -(CH2){C(=O)NRgzRgp, Wherein Rgg
,Rop, and Rgc independently are selected from hydrogen and Cq_4-alkyl, wherein each t is selected from the group

consisting of 0, 1, 2, and 3.
[0127] In some embodiments Rz is hydrogen or methyl.

[0128] In some embodiments Ry 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, and R3 is hydrogen or methyl.

[0129] In some embodiments Rgz is taken together with one Rg or R7, which is attached to a carbon atom adjacent the
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nitrogen atom, to form a heteroalicyclic ring system according to the following formulas:

Rs\/—\\ Rs\/\\

N N

h

R7

RSa
[VaVaVay [aVaVa¥
,and

[0130] Optionally the formed heteroalicyclic ring systems may comprise additional Rg and/or Ry substituents, as

shown above.

[0131] In some embodiments Rs5, Rap, Rsg and Rs, are independently selected from the group consisting of
hydrogen, methyl and -CF3, for example R4a, R4p and Rsg are hydrogen and Rgy is methyl or hydrogen; or Rya, Rsa
and Rgp are hydrogen and Ryyp, is methyl or hydrogen.

[0132] In some embodiments Rs5, Rap, Rsg and Rs, are independently selected from the group consisting of
hydrogen, methyl and -CF3, for example Ry4a, R4p and Rsg are hydrogen and Rsy, is methyl, -CF3 or hydrogen; or Ryg,
Rs4 and Rgp are hydrogen and Ry, is methyl, -CF3 or hydrogen.

[0133] In some embodiments Ry, Rap, R5a and Rsy, are hydrogen.

[0134] 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 C4.4 alkyl, and

substituted or unsubstituted C4_4 alkoxy, for example deuterium, halogen, methyl and methoxy.

[0135] In some embodiments Rg is selected from the group consisting of hydrogen, deuterium, halogen, hydroxyl, -
OD, substituted or unsubstituted Cq_4 alkyl, and substituted or unsubstituted C4_4 alkoxy, for example deuterium,

halogen, methyl and methoxy.

[0136] In some embodiments Rg is fluoro and q is 1.

[0137] In some embodiments Ry is absent (e.g. when p is 0, or when an unsaturation is present) or selected from
hydrogen, deuterium, halogen, and substituted or unsubstituted Cq_4 alkyl, for example hydrogen, fluoro and methyl.

Hence in some embodiments p is 0.

[0138] In some embodiments Rg is selected from the group consisting of hydrogen, methyl, ethyl, propyl, methoxy,
ethoxy, C.o. haloalkyl, and C4_o. haloalkoxy, e.g. hydrogen, - CF3, -CHF 5, -CF>CF3, -OCF3, -OCF,CF3 and -OCHF».

[0139] In some embodiments X is O.

[0140] In some embodiments m, and n independently are selected from the group consisting of 0 and 1, for example
mis1andnisOor 1.

[0141] Some embodiments relate to compounds according to Formula (lla or IIb)
Rs
I
N

(Realt

H
R1‘Q’(CH2)m_NYN_(CH2)n4Q’R2

~
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Rid d R2d (ITa),

F (IIb),
or a pharmaceutically acceptable salt, hydrate, solvate, stereoisomer, and deuterated analogue thereof, wherein
mis 1;
nisOor1;

R1 and Rqq are both fluoro;

R is unsubstituted or substituted C4_g 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;

Ryq is hydrogen;
Rz is hydrogen, methyl or ethyl;

tis 0 or 1; and when tis 1 then Rg, is halogen such as fluoro.

[0142] Some embodiments relate to compounds according to Formula (l1a) or (llb),or a pharmaceutically acceptable
salt, hydrate, solvate, and stereoisomer thereof, wherein

mis 1;
nisOor1;

R1 and Rqq are both fluoro;

R5 is unsubstituted or substituted Cq.g 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; Ryq is hydrogen, fluoro or hydroxyl;

R3 is hydrogen, methyl or ethyl;

tis 0 or 1; and when tis 1 then Rgg is halogen such as fluoro; and

[0143] In some embodiments of Formulae (lla) or (lIb), R3 is methyl.

[0144] In some embodiments of Formulae (lla) or (lIb), Ry is ethoxy, n-propoxy, isopropoxy, allyloxy, tert-butoxy,
cyclopropyloxy, cyclopropylmethoxy, isobutoxy and 2-fluoroethoxy, or Ry 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:

T Co< . T
O 0 (TTTh\ and O e
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\aarng, \rrav g, wars \aravy .

[0145] In some embodiments the compound is 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3- { [4-(2-
methylpropoxy)phenyllmethyliurea; 1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-methylpropoxy)phenyllmethyl}-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-yl)urea; 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.

[0146] 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-yl)-3-[(4-
propoxyphenyl)methyljurea; 3-{[4-(cyclopropylmethoxy)phenyllmethyl }-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-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea; 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-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)phenyllmethyl}-3-(1-methylpiperidin-4-yl)urea; 3-{[4-(tert-

butoxy)phenyllmethyl}-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-yl)-3-{[4-(propan-2-yloxy)phenyllmethyl}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)phenyllmethyl}lurea; and 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl}urea.

[0147] In some embodiments R4a, Rap, 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 Rj is selected from the group consisting of hydrogen, methyl, -CD3. ethyl, -
CD,CD3, n-propyl, -CD,CD,CD3, iso-propyl, cyclopropyl, -CDCD3CD3, -(CRggRgp){C(=O)ORg; and -
(CH2){C(=O)NRgzRgp, wherein Rgg ,Rgp, and Rgc independently are hydrogen or C4_4-alkyl, wherein each t is selected
from the group consisting of 0, 1, 2 and 3.

[0148] In some embodiments R4a, Rap, 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 hydrogen or methyl.

[0149] In some embodiments Ry, R4p, Rsa, Rsp, Rg, R7, Rg, 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 Ry 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 R and Ry, 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.

[0150] In some embodiments Rya, R4p, Rsa, Rsp, Rg, R7, Rg, 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 Ry 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 Ry and Ry, 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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[0151] Some embodiments relate to compounds according to Formulae (Va) or (Vb),

Rs
|
N
big
F @)

(Vb)
or a pharmaceutically acceptable salt, hydrate, solvate, and sterecisomer thereof, wherein R, is selected from the

group consisting of substituted or unsubstituted C4.g alkoxy; R3 is hydrogen or methyl, and Rq2; and Ry, are the

same and selected from hydrogen or methyl.

[0152] In some embodiments of Formula (Va) Ry is ethoxy, n-propoxy, isopropoxy, allyloxy, iso-butoxy, tert-butoxy,

cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy, 3-fluoropropoxy, and 2,2-difluoroethoxy.

[0153] In some embodiments of Formula (Va) Ry is n-propoxy, isopropoxy, iso-butoxy, and cyclopropyloxy.

[0154] In some embodiments of Formula (Vb) the bicyclic ring system is selected from has the following formulae:

TR, C<
O (), (IlIb),

and
: O ()

[0155] 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 certain embodiments a compound provided herein has
hERG % inhibition of less than 40 %, such as less than 30%.

[0156] 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.

[0157] Some embodiments disclosed herein relate to the compounds disclosed herein for use in a method for treating
a disease in a patient, the method comprising administering to the patient an effective amount of a compound,
pharmaceutically acceptable salt, or stereoisomer of a compound according to Formulas (I) and (Il), 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
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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.

[0158] 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.

[0159] 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.

[0160] 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.

[0161] 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

[0162] 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.
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[0163] Nuclear Magnetic Resonance (NMR) spectra were recorded on Varian instrument at 400 MHz, at 25 °C.
Chemical shifts are reported in ppm (d) 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.

[0164] LC-MS were acquired on an Agilent 1100 HPLC coupled with an Agilent MSD mass spectrometer operating in

ES (+) ionization 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

[0165] 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

[0166] The following are examples of abbreviations used

EtOAc

Ethylacetate
DIEA

N,N-Diisopropylethylamine
HCI

Hydrochloric acid
DMF

N,N-dimethylformamide
THF

Tetrahydrofuran
CDCl3

Chloroform-d
DMSO-D6

Dimethylsulfoxide-d6
MgSOy4

Magnesium Sulfate
POClI3

Phosphorus(V) oxychloride
KOH

Potassium hydroxide
NaOH

Sodium hydroxide
NaySOy4

Sodium Sulfate
KoCO3

Potassium carbonate
Na>CO3

Sodium carbonate
TFA

Trifluoroacetic acid
Boc

t-butoxycarbonyl
FMOC

Fluorenylmethyloxycarbonyl
FMOC-CI

9-Fluorenylmethoxycarbonyl chloride

TEOC
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2-(trimetylsilyl)ethoxycarbonyl

equiv.

equivalents
min

minutes
cat

catalytical
HCI

hydrochloric acid
HPLC
high performance liquid chromatography

Preparation of starting materials and intermediate compounds

Intermediate 1: 2-[4-(2-methylpropoxy)phenyl]acetyl chloride

[0167]

o o
2.4

[0168] Thionyl chloride (21.6 ml, 298 mmol) was added to 2-[4-(2-methylpropoxy)phenyllacetic 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 %).

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

[0169]
(o]
JTT
Cl

[0170] The compound was prepared in analogy with 2-[4-(2-methylpropoxy)phenyllacetyl chloride, using 2-[4-
(propan-2-yloxy)phenyllacetic acid.

Intermediate 3: 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene

[0171]

PN

[0172] 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
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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 %).

Intermediate 4: 1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene

[0173]
(0]
W ST T

[0174] The compound was prepared in analogy with 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene, using 2-[4-
(propan-2-yloxy)phenyl]acetyl chloride.

Intermediate 5: N-[(4-fluorophenyl)methyl]-1-methylpiperidin-4-amine

[0175]

IDP:
F

[0176] 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, 5M) 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 combined organic phases were
dried and evaporated to give the desired intermediate as a yellow oil (17.48 g, 97 %).

Intermediate 6: N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine

[0177]
F

NH

[0178] 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 organic extract was dried and
evaporated to give the title compound as a yellow oil (5.96 g, 91 % yield).
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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

[0179]

Boc Boc

[0180] Sodium triacetoxyborohydride (100 mmol, 21.2 g) was added to a solution of tert-butyl 3-fluoro-4-
oxopiperidine-1-carboxylate (10.86 g, 50 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
extracted with dichloromethane (3 x 100 ml), dried using a phase separator and concentrated. The crude material
was purified by column chromatography using silicone 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%).

(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

[0181]
.
Y
F F
N
|
CHg

Trifluoroacetic acid (5 ml) was added to a 1:1 mixture of tert-butyl (3S,4R)-3-fluoro-4-{[(4-fluorophenyl)methyl] amino
Ypiperidine-1-carboxylate and tert-butyl (3R,4S)-3-fluoro-4-{[(4-fluorophenyl)methyl]Jamino}piperidine-1-carboxylate
(1.73 g, 5.31 mmol) in dichloromethane (15 ml). After 50 minutes the mixture was concentrated and redissolved in
ethanol (563 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 silicone dioxide gel, eluting with 5-
15% methanol in dichloromethane to afford the title compounds as a 1:1 mixture of enantiomers (545 mg, 43%)..

Intermediate 8: tert-butyl (3R,4R)-3-fluoro-4-{[(4-fluorophenyl)methyllamino}piperidine-1-carboxylate and
tert-butyl (3S,4S)-3-fluoro-4-{[(4-fluorophenyl)methyl] amino }piperidine-1-carboxylate

[0182]

D/\ NH Q/\
oF
F o F

Boc Boc

[0183] To a mixture of (4-fluorophenyl)methanamine (1.07 mL, 9.44 mmol) and tert-butyl 3-fluoro-4-oxopiperidine-1-
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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]Jamino}piperidine-1-carboxylate as the racemic mixture and (0.25g, 9%) of tert-butyl
(3R,4R)-3-fluoro-4-{[(4-fluorophenyl)methyllamino}piperidine-1-carboxylate and tert-butyl (3S,4S)-3-fluoro-4-{[(4-
fluorophenyl)methyllamino}piperidine-1-carboxylate as the racemic mixture.

Intermediate 9: 2-[3-fluoro-4-(2-methylpropoxy)phenyl]acetyl chloride

[0184]
0 \)\
1 X
Cl F

[0185] 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 ymol) 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 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).

Intermediate 10: 2-[2-fluoro-4-(2-methylpropoxy)phenyl]acetyl chloride

[0186]
o
o]

Cl

[0187] The compound was prepared in analogy with 2-[3-fluoro-4-(2-methylpropoxy)phenyljacetyl chloride using 2-(2-
fluoro-4-hydroxyphenyl)acetic acid. Yield: 87 %.

Intermediate 11: tert-butyl 4-{[(2,4-difluorophenyl)methyl]amino}piperidine-1-carboxylate

[0188]
F

H\/\NH
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[0189] 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 vyield the desired intermediate
(quantitative).

Intermediate 12: N-[(2,4-dimethoxyphenyl)methyl]-1-methylpiperidin-4-amine

[0190]

o

NH

[0191] 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 %.

Intermediate 13: N-[(3,5-dimethoxyphenyl)methyl]-1-methylpiperidin-4-amine

[0192]

(¢}
NH

~ N

[0193] 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.

Intermediate 13A: N-[(3,5-difluorophenyl)methyl]-1-methylpiperidin-4-amine

[0194]

F
NH
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[0195] 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.

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

[0196]

[0197] 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>CO3 (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-yl)oxylphenyl}acetate (4.7 g).

[0198] 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 NaxSOy, 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)phenyllacetate (700 mg) and
methyl 2-[3-hydroxy-4-(2-methylprop-2-en-1-yl)phenyl] acetate.

Intermediate 15: 4-(isocyanatomethyl)-2,2-dimethyl-2,3-dihydro-1-benzofuran

[0199]

[0200] A solution of methyl 2-[3-hydroxy-2-(2-methylprop-2-en-1-yl)phenyllacetate (700 mg) in formic acid (10 ml)
was heated to 100 °C for 20 minutes. The solvent was 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 HCI (3 ml, 5 M aq.) was added. The organic phase was washed
with water (30 ml), dried with Na,SQy, 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 CHyCly (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 mg, 3.67 mmol) in water (3 ml) was added dropwise. The mixture was stirred at 0 °C

for 1 hour. The mixture was extracted with toluene (100 ml), the organic phase was dried with Na,SOy, 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.



DKI/EP 3672954 T3

Intermediate 16: 6-(isocyanatomethyl)-2,2-dimethyl-2,3-dihydro-1-benzofuran

[0201]

N
C
\\N/\©io><

[0202] 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.

Intermediate 17: (4-{[2-(2H3)methyl(2Hs)propan-2-y|]oxy}phenyl)methanamine

[0203]

[0204] Sodium hydride (39.6 mg, 1.65 mmol) was added to a solution of tert-butanol-dg (100 mg, 1.19 mmol) in
tetrahydrofuran (1 ml). After 35 minutes gas evolution had 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-(2H3)methyl(2H6)propan-2-
ylloxy}benzonitrile (63.7 mg, 42 %).

[0205] Cold borane (2 ml, 1 M in tetrahydrofuran) was added to 4-{[2-(2H3)methyl(°Hg)propan-2-ylJoxy}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 %).

Intermediate 18: (3,5-dihydro-2H-1,4-benzodioxepin-8-yl)methanamine

[0206]

H,N 3

o)

[0207] Sodium hydride (15.3 mg, 0.638 mmol) was added to a solution of 2-[5-(aminomethyl)-2-fluorophenoxy]ethan-
1-0l (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 KoCO3 (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,
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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.

Intermediate 19: 2-(aminomethyl)-5-fluoro-N,N-dimethylaniline

[0208]
~n~"

NH,

[0209] 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 pl, 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%).

[0210] 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).

Intermediate 20: (4-cyclopropoxyphenyl)methanamine

[0211]

UL A

[0212] 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
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).

Intermediate 21: tert-butyl 4-{[(2,4-difluorophenyl)methyl]amino}piperidine-1-carboxylate

[0213]
E
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NH

___k__

[0214] (2,4-difluorophenyl)methanamine (8.0 g, 54.7 mmol) was added to tert-butyl 4-oxopiperidine-1-carboxylate
(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, aqg.) was added and the mixture
extracted with diethyl ether. The organic phase was washed with water and brine, dried using MgSQOy, filtered and
concentrated under reduced pressure to afford the desired intermediate (18.3 g). This intermediate was used without
further purification.

Intermediate 22: 2-(trimethylsilyl)ethyl 4-[(chlorocarbonyl)[(2,4-difluorophenyl)methyllamino]piperidine-1-
carboxylate

[0215]
F (0]
N)J\Cl
F
N
)\ Sli/
16) o/\/ ~

[0216] (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 CHCl, (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 CHoCly. The organic phase was dried using MgSQOy, 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).

[0217] 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 CHxCl,> (10 ml) was added to a solution of triphosgene (1.09 g, 3.66 mmol)
in CH,Clo (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 HCI (0.5 M aq.). The organic phase was dried
using MgSO0y, 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).

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

[0218]

'S OO



DKI/EP 3672954 T3

A

OH

[0219] LiAlH4 (28.3 mg, 0.745 mmol) was added in portions to 2,2-dimethyl-4-oxo0-3,4-dihydro-2H-1-benzopyran-7-

carbonitrile (30 mg, 0.149 mmol) in THF (4.0 ml) at room temperature. The mixture was heated to 50 °C overnight,
then NaSO4* 10 HoO 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).

Intermediate 24: (2,2-dimethyl-2H-chromen-7-yl)methanamine

[0220]

H,N

[0221] LiAIH4 (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).

Intermediate 25: (3-methyl-1H-indazol-5-yl)methanamine

[0222]
HyN A\
/
NH

[0223] LiAIH4 (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,O 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).

Intermediate 26: N-{[2-(benzyloxy)-4-fluorophenyl]lmethyl}-1-methylpiperidin-4-amine

[0224]

[0225] Benzyl alcohol (0.77 g, 7.2 mmol) was added to a stirred suspension of potassium tert-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 ml) was added and the mixture
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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 chromatography 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%).

[0226] A cold solution of borane (1.4 ml, 1 M in tetrahydrofuran) was added to 2-(benzyloxy)-4-fluorobenzonitrile (208
mg, 915 pymol). 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.

[0227] N-Methyl-4-piperidone (150 mg, 1.32 mmol) was added to a stirred solution of [2-(benzyloxy)-4-
fluorophenyllmethanamine (204 mg, 882 umol) 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 %).

Intermediate 27: tert-butyl 4-[(chlorocarbonyl)[(2,4-difluorophenyl)methyllamino]piperidine-1-carboxylate

[0228]

[0229] Diphosgene (184 pl, 1.54 mmol) in CHyCly (2 ml) was added dropwise to a mixture of tert-butyl 4-{[(2,4-

difluorophenyl)methyllamino } piperidine-1-carboxylate (1.00 g, 3.07 mmol) and DIPEA (1.07 ml, 6.15 mmol) in
CHCl, (8 ml) at room temperature. After 10 minutes of stirring at room temperature additional diphosgene (100 l,

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).

Intermediate 28: phenyl N-[(4-cyclopropoxyphenyl)methyl]carbamate

[0230]

S

o)\NH
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[0231] 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 % vyield). 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 BH3
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 was 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 pl) 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 crystallized (218 mg, 0.77 mmol). The combined vyield of phenyl N-[(4-
cyclopropoxyphenyl)methyllcarbamate was 72 %.

Intermediate 29: 1-butoxy-4-(isocyanatomethyl)benzene

[0232]
(e}

¢
v /\O\
o/\/\

[0233] 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 extracted with toluene 2x 40 ml. The organic extracts were combined, dried (NaxSOy,),
and concentrated to 60 ml on a rotary 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).

Intermediate 30: 1-ethoxy-4-(isocyanatomethyl)benzene

[0234]

o
\/©/ ~
N
~
/C/

o/

[0235] The compound was prepared in analogy to 1-butoxy-4-(isocyanatomethyl)benzene.

Intermediate 31: phenyl N-({4-[(tert-butyldimethylsilyl)oxy]-2-fluorophenyl}methyl)carbamate
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[0236]

S

OZ\NH

F o/gi%

[0237] 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 benzylic alcohol (961 mg, 3.75 mmol, 54
% vyield 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 HCI and diethyl 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 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 pl) 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-[(tertbutyldimethylsilyl)oxy]-2-fluorophenyl}methyl)carbamate (165 mg, 100 %
yield).

Intermediate 33: 2-[3-fluoro-4-(propan-2-yloxy)phenyl]acetyl chloride

[0238]
[o] F
T

[0239] The compound was prepared in analogy with 2-[3-fluoro-4-(2-methylpropoxy)phenyljacetyl chloride using 2-(3-
fluoro-4-hydroxyphenyl)acetic acid and 2-iodopropane instead of isobutyl bromide. Tetrabutylammonium iodide was
omitted.

Intermediate 34: 2-fluoro-4-(isocyanatomethyl)-1-(propan-2-yloxy)benzene
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[0240]

ocn /\@: J\

[0241] The compound was prepared in analogy with 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene using 2-[3-
fluoro-4-(propan-2-yloxy)phenyllacetyl chloride.

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

[0242]
O
Cl OJ\

[0243] The compound was prepared in analogy with 2-[2-fluoro-4-(2-methylpropoxy)phenyl]acetyl chloride using 2-(2-
fluoro-4-hydroxyphenyl)acetic acid and 2-iodopropane.

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

[0244]
OCN /\©\O J\

[0245] The compound was prepared in analogy with 1-(isocyanatomethyl)-4-(2-methyl propoxy)benzene using 2-[2-
fluoro-4-(propan-2-yloxy)phenyllacetyl chloride.

Intermediate 37: 2-[3-methyl-4-(propan-2-yloxy)phenyl]lacetyl chloride

[0246]

T

[0247] The compound was prepared in analogy with 2-[2-fluoro-4-(2-methylpropoxy)phenyl]acetyl chloride using 2-(4-
hydroxy-3-methylphenyl)acetic acid and 2-iodopropane instead of isobutyl bromide. Tetrabutylammonium iodide was
omitted.

Intermediate 38: 4-(isocyanatomethyl)-2-methyl-1-(propan-2-yloxy)benzene

[0248]

2ot

[0249] The compound was prepared in analogy with 1-(isocyanatomethyl)-4-(2-methyl propoxy)benzene using 2-[3-
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methyl-4-(propan-2-yloxy)phenyllacetyl chloride.

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

[0250]
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[0251] (2,4-dimethoxyphenyl)methanamine (104 pmol) and triethylamine (35 pl, 250 ymol) in dichloromethane were
added to diphosgene (6 pl, 50 pmol) in dichloromethane (0.5 ml), using a syringe pump (0.5 ml/hour). The mixture
was stirred for additionally 1 hour at ambient temperature before (3R,4S)-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 pmol) 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]*.

Example 2 (comparative): 3-[(2,4-dimethoxyphenyl)methyl]-3-(1-methylpiperidin-4-yl)-1-{[4-(2-
methylpropoxy)phenyl]lmethyl}urea (2)

[0252]

[0253] N-[(2,4-dimethoxyphenyl)methyl]-1-methylpiperidin-4-amine (0.34 mmol, 90 mg) in dichloromethane was
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added to 1-(isocyanatomethyl)-4-(2-methylpropoxy)benzene (0.37 mmol, 77 mg) in dichloromethane. The solution
was stirred for 1 hour and then partitioned between dichloromethane and sodium hydroxide (aqueous, 0.5 M). The
organic phase 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, 5H), 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]".

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

[0254]
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[0255] 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-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) & 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]*.

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

[0256]
F o]

R
é& T

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

[0257]
F
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[0258] To a stirred solution of tert-butyl 4-{[(2,4-difluorophenyl)methyllJamino}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-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).

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

[0259] 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 crude 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 %). 'TH NMR (400 MHz, Chloroform-d) & 9.60 (bs, 1H), 9.08 (bs, 1H),
7.13 (q, 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]*.

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

[0260]
F o
SR
H )\
F o
o
N F
| . %OH

[0261] 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 umol) in dichloromethane (500 pl). 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]*.

Example 6 (comparative): 3-{[3-fluoro-4-(2-methylpropoxy)phenyllmethyl}-1-[(4-fluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid (6)

[0262]
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[0263] 2-[3-Fluoro-4-(2-methylpropoxy)phenyllacetyl chloride (48.9 pl, 200 ymol) in acetone (100 pl) was added to
sodium azide (18.2 mg, 280 pmol) in water (100 ul) 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 ymol) 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 %). 'TH NMR (400 MHz, Chloroform-d) & 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 (dq, 1H), 1.88 (d, 2H), 1.01 (d, 6H); LC-MS: 446.3 [M+H]*

Example 7 (comparative): 3-{[2-fluoro-4-(2-methylpropoxy)phenyl]lmethyl}-1-[(4-fluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid (7)
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[0265] 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]".

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 (8)

[0266]

Methyl 2- {4-[(2-methylprop-2-en-1-yl)oxy]phenyl} acetate
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[0268] 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 %).

Methyl 2-[4-hydroxy-3-(2-methylprop-2-en-1-yl)phenyl]acetate

[0269]
MeO
W
OH

[0270] Methyl 2-{4-[(2-methylprop-2-en-1-yl)oxylphenyl}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).

Methyl 2-(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)acetate

[0271]
MeO
I(m

[0272] methyl 2-[4-hydroxy-3-(2-methylprop-2-en-1-yl)phenyllacetate (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 %).

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

[0273]

OCN m
o

[0274] 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
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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).

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

[0275] 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 %). TH 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 (it, 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]".

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)
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(3,3-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methanamine

[0277]

HoN

[0278] 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 pl, 660 pmol) was added. The mixture was stirred at ambient
temperature for 5 minutes before N,N-dimethylformamide (2.3 ul) 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 (1M 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
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hydrochloric acid (aqueous, 1M, 10 ml). The aqueous phase was made basic using sodium hydroxide (aqueous, 5M)
and extracted with dichloromethane (3 x 10 ml). The organic phase was dried (phase separator) and concentrated
(45 mg, 42 %).

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

[0279] To a stirred solution of diphosgene (12 pl, 100 ymol) 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 umol) 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

%). TH NMR (400 MHz, Chloroform-d) & 12.56 (bs, 1H), 7.14 (g, 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]*.

Example 10: 1-[(2,4-difluorophenyl)methyl]-3-[(2,3-dihydro-1-benzofuran-5-yl)methyl]-1-(1-methylpiperidin-4-
yl)urea (10)

[0280]

Bis(phenyl N-[(2,3-dihydro-1-benzofuran-5-yl)methyllcarbamate)

[0281]

[0282] (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 %).

1-(2,4-difluorobenzyl)-3-((2,3-dihydrobenzofuran-5-yl)methyl)-1-(1-methylpiperidin-4-yl)urea

[0283] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (101 mg, 0.40 mmol) and bis(phenyl N-[(2,3-dihydro-
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1-benzofuran-5-yl)methyllcarbamate) (88 mg, 0.326 mmol) were dissolved in toluene (2.0 ml) and
diisopropylethylamine (105 pl, 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

%). TH NMR (400 MHz, Chloroform-d) & 7.22 (g, 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]".

Example 1" (comparative): 1-[(3,5-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]lmethyl}urea; trifluoroacetic acid (11)

[0284]
O
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[0285] 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]*.

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

[0286]
‘ (0]
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[0287] The compound was prepared in analogy with example 2 using N-[(3,5-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]*.

Example 13 (comparative): 1-[(4-fluoro-2-hydroxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyllmethyl}urea; trifluoroacetic acid (13)
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2-(benzyloxy)-4-fluorobenzonitrile

[0289]
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[0290] To a stirred suspension of potassium tert-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 chromatography using
silicon dioxide gel, eluting with 25-50% dichloromethane in petroleum ether to afford the desired intermediate (1.33 g,
5.8 mmol, 81%).

[2-(benzyloxy)-4-fluorophenyllmethanamine

[0291]

©/\O
NH

[0292] 2-(benzyloxy)-4-fluorobenzonitrile (208 mg, 0.92 mmol) was dissolved in a 4 °C solution of BH3z (1.4 ml, 1 M in
tetrahydrofuran). After 5 hours addition BH3 solution (1.4 ml) was added at room temperature, after another 19 hours
additional BH3 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).

N-{[2-(benzyloxy)-4-fluorophenyllmethyl}-1-methylpiperidin-4-amine

[0293]
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[0294] To a stirred solution of [2-(benzyloxy)-4-fluorophenyllmethanamine (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).

1-{[2-(benzyloxy)-4-fluorophenyllmethyl}-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]lmethyl}urea (13b)

[0295]
O
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To a stirred solution of N-{[2-(benzyloxy)-4-fluorophenyllmethyl}-1-methylpiperidin-4-amine (127 mg) in
dichloromethane (2 ml) at room temperature was added a solution of 1-(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).

1-[(4-fluoro-2-hydroxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-methylpropoxy)phenyl]lmethyl}urea;
trifluoroacetic acid

[0296] To a stirred solution of 1-{[2-(benzyloxy)-4-fluorophenyllmethyl}-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyllmethyl} 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) 5 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]".

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

[0297]
o) OH
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2-(benzyloxy)-4-(2-methylpropoxy)benzonitrile

[0298]

yee
Y

[0299] 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 pl), 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).

[2-(benzyloxy)-4-(2-methylpropoxy)phenyllmethanamine

[0300]

Y

[0301] 2-(benzyloxy)-4-(2-methylpropoxy)benzonitrile (287 mg mmol) was dissolved in a 4 °C solution of BH3 (1 ml, 1
M in tetrahydrofuran). After 1.5 hours the mixture was heated to 60 °C, after 1.5 hours additional BH3 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).

3-{[2-(benzyloxy)-4-(2-methylpropoxy)phenyllmethyl}-1-[(4-fluorophenyl)methyl]-1-(1-methylpiperidin-4-
yl)urea

[0302]
o o/\©
i

[0303] 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)phenyllmethanamine (102 mg) and pyridine (87 pl) 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
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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).

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

[0304] To a stirred solution of 3-{[2-(benzyloxy)-4-(2-methylpropoxy)phenyllmethyl}-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 (i, 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]*.

Example 15: 1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-fluoroethoxy)phenyllmethyl}-1-(1-methylpiperidin-4-
yl)urea; trifluoroacetic acid (15)

[0305]
F 0
A
4 F

F 0" NS

" 0

| h)k

OoH
F

4-(2-fluoroethoxy)benzonitrile

[0306]
N
S

o/\/F

[0307] 2-fluoroethanol (145 pl, 2.46 mmol) was added to a mixture of potassium tert-butoxide (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).

[4-(2-fluoroethoxy)phenyllmethanamine
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[0308]

HzN//\\I::::]\\
0"

[0309] 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 ml). The organic
layer was dried using a phase separator and concentrated to afford the desired intermediate as an oil (113.8 mg).

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

[0310] [4-(2-fluoroethoxy)phenyllmethanamine (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 l,
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]*.

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

[0311]

1-ethoxy-4-(isocyanatomethyl)-benzene

[0312]

0"

[0313] 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 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 % vyield). 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
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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).

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

[0314] 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 pymol) dissolved in dichloromethane (1
ml) was added. The 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); 'TH 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 (m, 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]".

Example 17: 3-[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea;
hemitartrate (17)

[0315]

1/2

3-[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea; hemitartrate

[0316] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine  (1.89 mmol, 478 mg), phenyl N-[(4-
cyclopropoxyphenyl)methyllcarbamate (97 %, 585 mg, 2.0 mmol) and potassium carbonate (2.5 mmol, 350 mg) were
suspended in toluene (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 % vyield). 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) & 7.16 (g, 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), 3.70 (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]".

Example 18: 3-{[4-(tert-butoxy)phenyllmethyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea;
trifluoroacetic acid (18)

[0317]

F o}
| Il
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[0318] The compound was prepared in analogy with1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-
fluoroethoxy)phenyllmethyl}-1-(1-methylpiperidin-4-yl)urea (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 "H NMR (400 MHz,
Chloroform-d) 8 12.57 (bs, 1H), 7.12 (q, 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]".

Example 19: 3-(4-(allyloxy)benzyl)-1-(2,4-difluorobenzyl)-1-(1-methylpiperidin-4-yl)urea; trifluoroacetic acid
(19)

[0319]
F 0
A
H/\©\
F o NF
0
N %&
OH
F

phenyl N-{[4-(prop-2-en-1-yloxy)phenyllmethyl}carbamate

[0320]

L)

O)\NH

o/\/

[0321] 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-(allyloxy)-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
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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 % vyield). 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 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 %).

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

[0322] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (0.588 mmol, 149 mg) and phenyl N-{[4-(prop-2-en-
1-yloxy)phenyllmethyl}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 to give the desired compound
as the free 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 (g, 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+H]*.

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

[0323]
F

| *ﬁ@w
%

[0324] To a stirred solution of diphosgene (21.2 mg, 107 pmol) in dichloromethane (700 pl) was added (1-
benzofuran-5-yl)methanamine (30.0 mg, 204 umol) and triethylamine (56.8 pl, 408 mmol) in dichloromethane (700
ul). The mixture was stirred for 30 minutes before N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (51.4 mg,
214 ymol) 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
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(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]*.

General procedures

[0325]
o]
72 NH
NaBH(OA
= NH, aBH(OAC), R —— |
R,—— | + —_— N
A N
N
1 2 3 |
o]
diphosgene,
HN Z . DIPEA3 Z | NJJ\N N
B > R; H —1—Ri
5
4 N

Scheme S1: General procedure A (GP A).

[0326] Amine 1 (1.1 equiv.) was added to ketone 2 (1.0 equiv.) in CHoCl, 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 CHyCly. 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
CHoCl, was added dropwise to a solution of diphosgene (0.5 equiv.) in CH2Cly, 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 CHyClo 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.

o)
] /| NH, NaBH(OAc), = @/\NH
i + — >
. N
N
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I Ry —— Ri—— | H T Ry
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Scheme S2: General procedure B (GP B).
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[0327] Amine 1 (1.1 equiv.) was added to ketone 2 (1.0 equiv.) in CHxCl, 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 CHyCly. 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 CHoCly, 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.

o)
= NH
NaBH(OAC
= NH, ©A) g L |
R—— | + —— N
X N
N
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4’ V_
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Scheme S3: General procedure C (GP C).

[0328] Amine 1 (1.1 equiv.) was added to ketone 2 (1.0 equiv.) in CHyCl, 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,Cly. 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 CHoCly, 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 CHoClo, 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.

o}
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Scheme S4: General procedure D (GP D).
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[0329] 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, aqg.) and extracted with CHyCl,. 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 CH>Cl, was
added to a solution of secondary amine 3 (1.0 equiv.) in CH,Cl, 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.

[0330] In Schemes S1-S4 above R;, Rii, Riii, Riv,» Rys Rvis 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, R is present twice,

both times fluoro, R,; is absent, and Ry;j is present once and is methyl.

[0331] 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 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.

Table 1: Compounds prepared by GP A, GP B, GP C and GP D.

Example/Co | Structure Starting materials Proce
mpound dure
21 (2,4- 1- (3-methyl- C
F i difluorophe |methylpiper |1H-indol-5-
/@/\NJ\N N nyl)methan |idin-4-one* |yl)methanam
i amine* ine*
F NH
ol
N
| FSC)J\OH
22 (2,4- 1- (2-methyl- C
5 j\ difluorophe |methylpiper |1,3-
N SN N nyl)methan |idin-4-one* |benzoxazol-
F © yl)methanam
0 ine*
N
| cm)l\OH
23 (2,4- 1- (1-methyl- C
i it difluorophe |methylpiper |2,3-dihydro-
NJ\N nyl)methan |idin-4-one* |1H-indol-5-
“/\©jh> amine* yl)methanam
F \ ine*
N
I
24 (2,4- 1- (3-methyl- C
e N difluorophe |methylpiper |1,2-
N)J\N o, nyl)methan |idin-4-one* |benzoxazol-
H 7 amine* 6-
F yl)methanam
Y ine*
N
| FacJJ\OH
25 (2,4- 1- (1,2- C
E 2 difluorophe |methylpiper |dimethyl-1H-
NJ\N N\ nyl)methan |idin-4-one* |indol-5-
Hm amine* yl)methanam
F \ ine*
|
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26 1-(2,4- 1- (4- A
E jk difluorophe _m_ethylpiper cyclopropox
N N/\@\ nyl)ethan-1- |idin-4-one* |yphenyl)met
H amine* hanamine**
: A
0]
N
| F3C)J\OH
27 (2,4- 1- (quinolin-6- |C
F o difluorophe |methylpiper |yl)methanam
/@/\NJ\Nm nyl)methan |idin-4-one* |ine
H P amine*®
F N
ol
N
| FSC/U\OH
28 (2,4- 1- (3-methyl- C
F e difluorophe |methylpiper |1,2-
N/U\N nyl)methan |idin-4-one* |benzoxazol-
H o amine* 5-
F yl)methanam
o ine*
’T FQCJLOH
29 (2,4- 1- (1,3- C
K 2 difluorophe |methylpiper |benzoxazol-
N/”\N < nyl)methan |idin-4-one* |6-
H /> amine* yl)methanam
F ine*
N
|
30 (2,4- 1- (1,3- C
F 7 difluorophe |methylpiper |benzoxazol-
N/U\N N\> nyI)_methan idin-4-one* |5-
H g amine* yl)methanam
F ine*
N
|
31 (2,4- 1- (1-methyl- C
N e difluorophe |methylpiper |1H-indol-5-
N/U\N A nyI)_methan idin-4-one* yl)methanam
H N amine* ine*
F \
N
|
32 (2,4- 1- (4-methyl- C
F o | difluorophe |methylpiper |3,4-dihydro-
N/U\N & nyl)methan |idin-4-one* |2H-1,4-
\%j H j amine* benzoxazin-
O
F 6-
9 yl)methanam
T FGC)J\OH ine*
33 (2,4- 1- 7- C
2 difluorophe |methylpiper |[(aminomethy
NJ\N o nyl)methan |idin-4-one* |1)-2,2-
H amine* dimethyl-3,4-
F dihydro-2H-
0 OH 1-
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| re” Son benzopyran-
4-ol**
34 (2,4- 1- (2,2- C
i1 o difluorophe |methylpiper |dimethyl-2H-
N)J\N nyl)methan |idin-4-one* |chromen-7-
H = amine* yl)methanam
F ine**
N
I
35 (2,4- 1- (1-methyl- C
/ difluorophe |methylpiper |1H-indazol-6-
N\N nyl)methan |idin-4-one* |yl)methanam
fj /\©:// amine* ine*
=
I
36 (2,4- 1- (2-methyl- C
r it difluorophe |methylpiper |1H-indol-5-
/@/\N/U\N A nyl)methan |idin-4-one* |yl)methanam
@ H amine* ine*
e NH
N
|
37 (2,4- 1- 5- C
" 9 difluorophe |methylpiper |[(aminomethy
NJ\N nyl)methan |idin-4-one* |1)-2,3-
" 4 amine* dihydro-1A%-
F d™o benzothiophe
T ne-1,1-dione*
38 (2,4- 1- (2,3 -dihydro- |C
B N difluorophe |methylpiper |[1H-inden-5-
N/U\N nyl)methan |idin-4-one* |yl)methanam
H/\CQ amine* ine*
.
[0}
T FSC)]\OH
39 (2,4- 1- (1,3- C
K 2 difluorophe |methylpiper |benzothiazol
NJ\N s nyl)methan |idin-4-one* |-6-
H/\©i /> amine* yl)methanam
F ine*
N
I
40 (2,4- 1- 5- C
v 2 difluorophe |methylpiper [(aminomethy
N/U\N N nyl)methan |idin-4-one* |[I)-1,3-
H N>=° amine* dimethyl-2,3-
F \ dihydro-1H-
N 1,3-
| benzodiazol-
2-one*
41 (2,4- 1- (1H-indazol- |C
T 2 difluorophe |methylpiper |6-
NJ\N NH nyl)methan |idin-4-one* |yl)methanam
fj H/\©://N amine* ine*
.
N
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I
42 (2,4- 1- (3-methyl- C
g o difluorophe |methylpiper |1H-indazol-5-
/@/\NJ\N \ nyl)methan |idin-4-one* |yl)methanam
fj H N amine* ine**
E NH
N
|

43 4- 1- [4-(propan-2- |A

(comparativ F " (aminometh |methylpiper |yloxy)phenyl

e) N)LN yl)-3 - idin-4-one* |Jmethanamin

”/\©\ /k fluorobenzo e*
NZ ° nitrile*
N o
| F>')k
. OH
¢

44 (2-fluoro-4- |1- [4-(propan-2- |A

(comparativ R o nitrophenyl |methylpiper |yloxy)phenyl

e) /@ANXN )methanami |idin-4-one* |]methanamin

H/\©\ J\ ne* e
O,N E‘j o
N 0
| F%
OH
E
£

45 (4- 1- [4-(propan-2- |A

(comparativ F o cyclopropyl |methylpiper |yloxy)phenyl

e) N)J\N -2- idin-4-one* |]Jmethanamin

H/\©\ J\ fluoropheny e*
o I)methanam
ine*

46 (2,4- 1- (4-{[2- A
difluorophe |methylpiper |(2H,)methyl(
nyl)methan |idin-4-one* |,
amine* Hg)propan-

2-ylloxy}phen
yl)methanam
ine**

47 (1R)-1-(2,4- |1- (4- A

(comparativ difluorophe |methylpiper |cyclopropox

e) nyl)ethan-1- |idin-4-one* |yphenyl)met
amine* hanamine**

48 (2,4- 1- 5- A
difluorophe |methylpiper |[(aminomethy
nyl)methan |idin-4-one* |1)-2-
amine* methoxybenz

onitrile
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49 (2,4- 1- (4- A
difluorophe |methylpiper |fluorophenyl
nyl)methan |idin-4-one* |)methanamin

/\©\ amine* e*
o

50 (2,4- 1- (2,4- A
difluorophe |methylpiper |dimethoxyph
nyl)methan |idin-4-one* |enyl)methan
amine* amine*

o}
51 (2,4- 1- (2-chloro-4- |A
F cl difluorophe |methylpiper |methoxyphe
nyl)methan |idin-4-one* |nyl)methana
amine* mine
(0]

52 (2,4- 1- (3,5-dihydro- |C
difluorophe |methylpiper |2H-1,4-
nyl)methan |idin-4-one* |benzodioxepi
amine* n-8-

o yl)methanam
ine**

53 (2,4- 1- [4-methoxy- |A
difluorophe |methylpiper |2-
nyl)methan |idin-4-one* |(trifluoromet
amine* hyl)phenyl]

5 methanamine

54 (2,4- 1- (2,4-difluoro- |A
difluorophe |methylpiper |3-
nyl)methan |idin-4-one* |methoxyphe

/j@\ amine* nyl)methana
mine*
F

55 (2,4- 1- (1-methyl- C
difluorophe |methylpiper |1H-1,3-
nyl)methan |idin-4-one* |benzodiazol-
amine* 5-

yl)methanam
ine*
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mpound dure
3
56 (2,4- 1- (1-methyl- C
F o difluorophen | methylpiperi | 1H-indazol-5-
J\N yl)methana |din-4-one* |yl)methanami
N H N mine* ne*
F N
BT CH,
N
' )(U\OH
CH, F F
57 [4-fluoro-2- |1- 1- B
(comparativ CFs © (trifluorome |methylpiper |(isocyanatom
e) . thyl)phenyl |idin-4-one* |ethyl)-4-(2-
H/\©\ ]methanami methylpropo
F fj o/w/ ne* i(y)benzene*
o
N
| F3C)J\OH
58 (2,4- 1- 4- D
difluorophe |methylpiper |(isocyanatom
F 0 nyl)methan |idin-4-one* |ethyl)-2,2-
)k 0 amine* dimethyl-2,3-
N N dihydro-1-
. benzofuran* *
(o]
N
| F3C)J\OH
59 (2,4- 1- 6- D
£ o difluorophe |methylpiper |(isocyanatom
N)J\N o nyl)methan |idin-4-one* |ethyl)-2,2-
H/\©:>< amine* dimethyl-2,3-
F o dihydro-1-
benzofuran* *
T F3C)J\OH
60 (4,5- 1- 1- B
(comparativ oM difluoro-2- | methylpiper |(isocyanatom
e) N)kN methoxyph |idin-4-one* |ethyl)-4-(2-
Hn cH, enyl)metha methylpropo
ol 0 0/\5 namine* Xy)benzene*
e *
61 (2-chloro-4- |1- 1- B
(comparativ o j\ fluoropheny | methylpiper |(isocyanatom
e) N7 N CH, l)methanam |idin-4-one* |ethyl)-4-
¥ )\ ine* (propan-2-
F 0”7 CH,
0 yloxy)benze
) F*J\OH ne**
CH; F '
62 (2-chloro-4- |1- 1- B
(comparativ g )‘L fluoropheny |methylpiper |(isocyanatom
e) /@AN g/\©\ I)methanam |idin-4-one* |ethyl)-4-(2-
CH, ine* methylpropo
F @ 0 O/\; xy)benzene*
T I:>HL0H *
CHy F F
63 (2,5- 1- 1- B
(comparativ | i difluorophe |methylpiper |(isocyanatom
e) )\/\NJ\N/\_/\ nyl)methan |idin-4-one* |ethyl)-4-(2-
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| ol amine* methylpropo
K% ok/ko/w/ xy)benzene*
F Fa)k *
) OH
!
64 (4-chloro-3- |1- 1- B
(comparativ j\ methoxyph | methylpiper |(isocyanatom
e) /O:©/\N ﬂ/\©\ enyl)metha |idin-4-one* |ethyl)-4-(2-
namine* methylpropo
’ fj . i O/Y xy)benzene*
r\ll F%LOH *
:
65 (4-chloro-2- |1- 1- B
(comparativ o o methoxyph | methylpiper |(isocyanatom
e) y /U\N enyl)metha |[idin-4-one* |ethyl)-4-(2-
H/\©\ namine* methylpropo
a o o xy)benzene*
T ::>HLOH /\r *
F
66 [2-methoxy- [1- 1- B
(comparativ o o 4- methylpiper |(isocyanatom
e) PY (trifluorome  |idin-4-one* |ethyl)-4-(2-
i S“@\ thyl)phenyl methylpropo
F o o/\r Jmethanami xy)benzene*
F ne* *
F F
T FH)J\OH
L
67 [2-chloro-4- |1- 1- B
(comparativ T j\ (trifluorome |methylpiper |(isocyanatom
e) >K©/\N g/\©\ thyl)phenyl |idin-4-one* |ethyl)-4-(2-
F o o Jmethanami methylpropo
! ) F%OH T ne* xy)benzene*
| ¥
68 [2-fluoro-4- |1- 1- B
(comparativ § i (trifluorome | methylpiper |(isocyanatom
e) N g/\©\ thyl)phenyl |idin-4-one* |ethyl)-4-(2-
F o oﬁ/ Jmethanami methylpropo
e ) F%OH ne* xy)benzene*
| *
69 2- 1- 1- B
(comparativ Sy 0 (aminometh | methylpiper |(isocyanatom
e) . )J\N yl)-5-fluoro- |idin-4-one* |ethyl)-4-(2-
H/\©\ N,N- methylpropo
F O/W/ dimethylani xy)benzene*
N line* *
I
70 (2,4,5- 1- 1- B
(comparativ b j]\ trifluorophe |methylpiper |(isocyanatom
e) /@AN ﬂ/\©\ nyl)methan |idin-4-one* |ethyl)-4-(2-
amine* methylpropo
' . 2 O/W/ xy)benzene*
3 *
'il F>Il)k0H
71 (4-chloro- 1- 1- B
(comparativ b j\ 2,6- methylpiper |(isocyanatom
e) /@f\m ﬂA©\ difluorophe |idin-4-one* |ethyl)-4-(2-
F nyl)methan methylpropo
¢ i OA( amine* xy)benzene*
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mpound dure
72 (2,6- 1- 1- B

(comparativ difluorophe |methylpiper |(isocyanatom

F (o]
e) NJ\N nyl)methan |idin-4-one* |ethyl)-4-(2-
h H/\©\ amine* methylpropo
o o xy)benzene*
N F>‘)L /Y X
| . OH
.

* Commercially available ** prepared intermediate descried herein

Example/ |NMR m/z
Compoun [M+H T
d

21 "H NMR (400 MHz, DMSO-d6) & 10.62 (s, 1H), 9.21 (s, 1H), 7.30 - 7.16 (m, 4H), |426.9

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 (g, 2H), 2.72 (d, 3H), 2.21 (s, 3H), 1.89 - 1.66 (m, 4H).

22 "H NMR (400 MHz, DMSO-d6) & 9.19 (s, 1H), 7.56 (d, 1H), 7.48 (s, 1H), 7.30 - |429.3
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).

23 "H NMR (400 MHz, DMSO-d6) & 7.19 (q, 2H), 7.00 (t, 1H), 6.87 (d, 3H), 6.41 (dd, |429.3
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).

24 "H NMR (400 MHz, Chloroform-d) & 13.22 (s, 1H), 7.51 (d, 1H), 7.30 (s, 1H), 7.17 [429.3
(g, 1H), 7.09 (d, 1H), 6.82 (q, 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 (q, 2H), 1.90
(d,2H).

25 "H NMR (400 MHz, DMSO-d6) & 7.31 - 7.14 (m, 4H), 7.06 - 6.90 (m, 3H), 6.13 (s, |441.3
1H), 4.41 (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).

26 TH NMR (400 MHz, Methanol-d4) & 7.55 (q, 1H), 7.21 (d, 2H), 7.05 - 6.94 (m, 4H), |444.3
5.29 (q, 1H), 4.44 - 4.20 (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).

27 "H NMR (400 MHz, DMSO-d6) & 9.51 (s, 1H), 8.99 (d, 1H), 8.56 (d, 1H), 8.05 (d, |425.3
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), 2.99 (q, 2H), 2.72 (s, 3H),
1.92 - 1.73 (m, 4H).

28 TH NMR (400 MHz, Chloroform-d) & 12.37 (br. s, 1H), 7.46 (d, 1H), 7.40 (s, 1H), [429.3
7.34 (dd, 1H), 7.15 (g, 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, 5H), 2.54
(s, 3H), 2.32 (dq, 2H), 1.97-1.86 (m, 2H).

29 "H NMR (400 MHz, Chloroform-d) & 8.07 (s, 1H), 7.69 (d, 1H), 7.39 (s, 1H), 7.25 - |415.3
7.15 (m, 2H), 6.87-6.76 (m, 2H), 4.89-4.77 (m, 1H), 4.62 - 4.33 (m, 5H), 3.20 (br.
s, 2H), 2.65-2.36 (m, 5H), 2.06 (br. s, 2H), 1.81 (d, 2H).

30 "H NMR (400 MHz, Chloroform-d) & 8.09 (s, 1H), 7.60 (s, 1H), 7.49 (d, 1H), 7.27 - |415.3
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, 5H), 1.93 (br. s, 2H), 1.78 (d, 2H).

31 "H NMR (400 MHz, Chloroform-d) & 7.40 (s, 1H), 7.26-7.19 (m, 2H), 7.09 - 7.00  |427.3
(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).

32 "H NMR (400 MHz, Chloroform-d) & 11.79 (br.s, 1H), 7.20-7.11 (m, 1H), 6.87-6.79 |445.3
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(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).
33 "H NMR (400 MHz, Chloroform-d) & 12.37 (s, 1H), 7.41 - 7.31 (m, 1H), 7.18 (q,  |474.3
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).
34 "H NMR (400 MHz, Chloroform-d) & 7.26 - 7.17 (m, 1H), 6.89 - 6.75 (m, 3H), 6.63 |456.3
(d, 1H), 6.53 (s, 1H), 6.28 (d, 1H), 5.58 (d, 1H), 4.57 (t, 1H), 4.47 - 4.28 (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).
35 TH NMR (400 MHz, Chloroform-d) & 7.93 (s, 1H), 7.63 (d, 1H), 7.25 - 7.17 (m, 428.3
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).
36 "H NMR (400 MHz, Chloroform-d) 8 7.93 (s, 1H), 7.29 (s, 1H), 7.25-7.15 (m, 2H), [427.3
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).
37 "H NMR (400 MHz, Chloroform-d) & 7.65 (d, 1H), 7.28 (s, 1H), 7.25-7.17 (m, 2H), |464.2
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. s, 2H), 1.86-1.67 (m, 4H).
38 "H NMR (400 MHz, Chloroform-d) & 12.82 (br. s, 1H), 7.20-7.09 (m, 2H), 6.95 (s, |414.3
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
(g, 6H), 2.79 (s, 3H), 2.29-2.12 (m, 2H), 2.06 (p, 2H), 1.92 (d, 2H).
39 "H NMR (400 MHz, DMSO-dg) 5 9.33 (s, 1H), 8.01 (d, 1H), 7.91 (s, 1H), 7.41 (d, [431.2
1H), 7.30 - 7.08 (m, 3H), 7.01 (t, 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).
40 TH NMR (400 MHz, Chloroform-d) & 7.21 (g, 1H), 6.94 - 6.74 (m, 5H), 4.70 (br. s, |458.3
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,
5H), 1.97 (br. s, 2H), 1. 80 (d, 2H).
41 "H NMR (400 MHz, Chloroform-d) & 8.11-7.93 (m, 2H), 7.64 (d, 1H), 7.41 (g, 1H), |414.3
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).
42 TH NMR (400 MHz, Chloroform-d) & 9.86 (br. s, 1H), 7.45 (s, 1H), 7.34 (d, 1H),  [428.3
7.25-7.18 (m, 2H), 6.84-6.73 (m, 2H), 4.71-4.62 (m, 1H), 4.50 (d, 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) & 9.15 (s, 1H), 7.85 (d, 1H), 7.68 (d, 1H), 7.35 (t, |439.3
(comparat |1H), 7.10 (d, 3H), 6.82 (d, 2H), 4.56 (p, 1H), 4.49 (s, 2H), 4.28 - 4.21 (m, 1H),
ive) 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).
44 TH NMR (400 MHz, DMSO0-d6) & 9.22 (s, 1H), 8.09 (dd, 2H), 7.45 (t, 1H), 7.11 (d, |499.3
(comparat |3H), 6.82 (d, 2H), 4.61 - 4.48 (m, 3H), 4.33 - 4.21 (m, 1H), 4.19 (d, 2H), 3.39 (d,
ive) 2H), 3.07 - 2.90 (m, 2H), 2.72 (s, 3H), 1.88 - 1.71 (m, 4H), 1.24 (d, 6H).
45 "H NMR (400 MHz, Chloroform-d) & 12.81 (s, 1H), 7.05 - 6.97 (m, 3H), 6.85 - 6.75 |454.3
(comparat |(m, 3H), 6.75 - 6.68 (m, 1H), 4.79 - 4.69 (m, 2H), 4.51 (p, 1H), 4.34 (s, 2H), 4.28
ive) (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).
46 "H NMR (400 MHz, Chloroform-d) & 12.79 (s, 1H), 7.13 (q, 1H), 7.00 (d, 2H), 6.87 |455.4

(d, 2H), 6.81 (t, 2H), 4.79 - 4.66 (m, 2H), 4.37 (s, 2H), 4.31 (d, 2H), 3.58 (d, 2H),
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Example/ |NMR m/z
Compoun [M+H T
d
2.83 (t, 2H), 2.77 (s, 3H), 2.19 (q, 2H), 1.90 (d, 2H).
47 "H NMR (400 MHz, Methanol-d4) & 7.66 - 7.54 (m, 1H), 7.26 (d, 2H), 7.04 (dd,  [444.3
(comparat |4H), 5.34 (q, 1H), 4.49 - 4.27 (m, 2H), 3.78 (it, 1H), 3.50 (d, 1H), 3.29 (d, 1H),
ive) 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).
48 1H NMR (400 MHz, Chloroform-d) & 12.66 (bs, 1H), 7.37 - 7.29 (m, 2H), 7.13 (q, |429.3
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).
49 TH NMR (400 MHz, Chloroform-d) & 12.94 (s, 1H), 7.17 - 7.07 (m, 3H), 6.95 (t, 392.2
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, 5H), 2.21 (qd, 2H), 1.90 (d, 2H).
50 "H NMR (400 MHz, Chloroform-d) & 12.80 (bs, 1H), 7.10 (d, 1H), 7.02 (g, 1H), 434.3
6.89 - 6.81 (m, 1H), 6.75 (t, 1H), 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, 5H), 2.14 (q, 2H), 1.87 (d, 2H).
51 TH NMR (400 MHz, Chloroform-d) & 12.66 (bs, 1H), 7.18 (d, 1H), 7.05 (q, 1H), 438.3
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 (g, 2H), 1.88 (d, 2H).
52 TH NMR (400 MHz, Chloroform-d) & 12.94 (bs, 1H), 7.16 (g, 1H), 7.06 (d, 1H), 446.3
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).
53 TH NMR (400 MHz, Chloroform-d) & 12.70 (bs, 1H), 7.33 (d, 1H), 7.09 (d, 1H), 472.3
7.08 - 7.00 (m, 1H), 6.97 (dd, 1H), 6.87 - 6.69 (m, 2H), 4.80 - 4.62 (m, 2H), 4.43
(d, 2H), 4.33 (s, 2H), 3.82 (s, 3H), 3.59 (d, 2H), 2.95 - 2.71 (m, 5H), 2.30 - 2.11
(m, 2H), 1.90 (d, 2H).
54 TH NMR (400 MHz, Chloroform-d) & 12.63 (s, 1H), 7.08 (q, 1H), 6.91 - 6.74 (m,  |440.3
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, 5H), 2.28 - 2.13 (m, 2H), 1.89 (d, 2H).
55 "H NMR (400 MHz, Chloroform-d) & 8.90 (s, 1H), 7.85 (d,1H), 7.42 (d, 1H), 7.24 |428.3
(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).
56 TH NMR (400 MHz, Chloroform-d) & 12.49 (bs, 1H), 7.92 (s, 1H), 7.46 (s, 1H), 428.3
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).
57 "H NMR (400 MHz, Chloroform-d) & 12.80 (bs, 1H), 7.41-7.31 (m, 2H), 7.20 -  [496.3
(comparat |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,
ive) 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 (d, 6H).
58 TH NMR (400 MHz, Chloroform-d) & 7.20 - 7.10 (m, 1H), 7.02 (t, 1H), 6.83 (ddt,  |444.3
2H), 6.62 (d, 1H), 6.51 (d, 1H), 4.69 (ddt, 2H), 4.37 (s, 2H), 4.26 (d, 2H), 3.58 (d,
2H), 2.83 (s, 3H), 2.77 (s, 4H), 2.19 (qd, 2H), 1.90 (d, 2H), 1.42 (s, 6H).
59 "H NMR (400 MHz, DMSO-d6) 5 9.23 (s, 1H), 7.28 - 7.18 (m, 2H), 7.10 - 7.00 (m, [444.3
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).
60 1H NMR (400 MHz, Chloroform-d) & 12.35 (s, 1H), 7.04 (d, 2H), 6.97 - 6.88 (m,  |476.3
(comparat |1H), 6.81 (d, 2H), 6.66 (dd, 1H), 4.83 - 4.72 (m, 2H), 4.29 (d, 2H), 4.24 (s, 2H),
ive) 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).
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Example/ |NMR m/z
Compoun [M+H T
d
61 1H NMR (400 MHz, Chloroform-d) & 12.93 (bs, 1H), 7.19 - 7.08 (m, 2H), 7.03 (d, |448.0
(comparat [2H), 6.93 (td, 1H), 6.79 (d, 2H), 4.83 - 4.71 (m, 1H), 4.60 - 4.53 (m, 1H), 4.56 -
ive) 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).
62 1H NMR (400 MHz, Chloroform-d) & 12.57 (bs, 1H), 7.19 - 7.09 (m, 2H), 7.03 (d, |462.0
(comparat |2H), 6.93 (td, 1H), 6.80 (dd, 2H), 4.82 - 4.71 (m, 1H), 4.61 - 4.53 (m, 1H), 4.35 (s,
ive) 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 (d, 2H), 1.02 (d, 6H).
63 "H NMR (400 MHz, Chloroform-d) 12.35 (bs, 1H), 7.06 - 6.98 (m, 3H), 6.98 - 6.91 |446.3
(comparat |(m, 1H), 6.86 (s, 1H), 6.79 (d, 2H), 4.80 - 4.57 (m, 2H), 4.38 (s, 2H), 4.29 (s, 2H),
ive) 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, 6H).
64 "H NMR (400 MHz, DMSO0-d6) & 9.23 (s, 1H), 7.36 (d, 1H), 7.12 (d, 2H), 7.01 (t, [474.3
(comparat |1H), 6.93 (s, 1H), 6.85 - 6.77 (m, 3H), 4.41 (s, 2H), 4.25 - 4.16 (m, 3H), 3.74 (s,
ive) 3H), 3.70 (d, 2H), 3.39 (d, 2H), 3.04 - 2.90 (m, 2H), 2.71 (d, 3H), 1.99 (dt, 1H),
1.88 - 1.67 (m, 4H), 0.97 (d, 6H).
65 "H NMR (400 MHz, DMSO-d6) & 9.10 (s, 1H), 7.14 - 7.05 (m, 3H), 7.05 - 6.93 (m, |474.3
(comparat |2H) 6.90 (t, 1H), 6.83 (d, 2H), 4.27 (s, 3H), 4.15 (d, 2H), 3.84 (s, 3H), 3.70 (d,
ive) 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 (g, 2H), 7. 4 6.98 (m, [°08.4
(comparat |3H), 6.78 (d, Hz, 2H), 4.77 (t, 1H), 4.70 (s, 1H), 4.32 ( 2H), 4.28 ( 2H), 3.82 (s,
ive) 3H), 3.67 (d, 2H), 3.57 (d, 2H), 2.85 - 2.81 (m, 2H), 2.77 (s, 3H), 2.15 (q, 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 (d, 1H), 512.3
(comparat |7.29 (d, 1H), 7.01 (d, 2H), 6.78 (d, 2H), 4.77 (t, 1H), 4.49 (s, 1H), 4.44 (s, 2H),
ive) 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), 7.01 (d, |496.3
(comparat |2H), 6.78 (d, 2H), 4.74 (t, 1H), 4.60 (bs, 1H), 4.46 (s, 2H), 4.29 (s, 2H), 3.67 (d,
ive) 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 - 7.02 (m,  [471.3
(comparat |3H), 6.94 (d, 1H), 6.79 (d, 2H), 4.64 (t, 1H), 4.49 (s, 2H), 4.27 (s, 2H), 3.67 (d,
ive) 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 - 6.88 (m, |464.3
(comparat |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
ive) (d, 2H), 2.93 - 2.73 (m, 5H), 2.19 (q, 2H), 2.12 - 1.99 (m, 1H), 1.89 (d, 2H), 1.01
(d, 6H).
4 TH NMR (400 MHz, Chloroform-d) & 12.62 (bs, 1H), 7.05 (d, 2H), 6.89 (d, 2H), 480.3
(comparat |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,
ive) 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) & 12.34 (bs, 1H), 7.31 - 7.22 (m, 1H), 7.06 (d, |446.3
(comparat |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
ive) (s, 2H), 3.69 (d, 2H), 3.62 (d, 2H), 2.87 - 2.73 (m, 5H), 2.41 - 2.22 (m, 2H), 2.14 -
2.00 (m, 1H), 1.92 (d, 2H), 1.01 (d, 6H),

Example 73: 1 -[(2,4-difluorophenyl)methyl]-3-{[4-(2H3)methoxyphenyl]methyl}-1 -(1-methylpiperidin-4-yl)urea
(73)
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[0332]

4-(H3)methoxybenzonitrile

[0333]
NC
D
T ke
(o] D

[0334] A mixture of 4-hydroxybenzonitrile (1.20 g, 10.1 mmol), iodo(2H3)methane (2.19 mg, 15.1 mmol) and K>,CO3

(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 NaySOy, filtered

and concentrated under reduced pressure to afford the desired intermediate (1.29 g) that was used without further
purification.

[4-(2H3)methoxyphenyl]methanamine

[0335]

H,N D
2 /\©\ )<D
(o] D

[0336] LiAlH4 (713 mg, 18.8 mmol) was added to a solution of 4-(2H3)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 ml), 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.

phenyl N-{[4-(2H3)methoxyphenyl]methyl}carbamate

[0337]

L D
Ok

[0338] Phenyl chloroformate (1.60 g, 10.2 mmol) in CHyCl, (10 ml) was added dropwise to a solution of [4-
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(2H3)methoxyphenyl]methanamine (1.10 g, 7.85 mmol) and pyridine (0.95 ml) in CH2Clo (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 NaySOy, 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).

1 -[(2,4-difluorophenyl)methyl]-3-{[4-(2H3)methoxyphenyl]methyl}-1 -(1-methylpiperidin-4-yl)urea

[0339] A mixture of phenyl N-{[4-(2H3)methoxyphenyllmethyl}carbamate (676 mg, 2.60 mmol), N-[(2,4-
difluorophenyl)methyl]-1-methylpiperidin-4-amine (480 mg, 2.00 mmol) and KoCO3 (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 CHyCly, containing 1% ammonia (28% ag.) to afford the title compound (760 mg, 94 %).

TH NMR (400 MHz, DMSO-d6) & 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]".

Example 74: 1-[(2,4-difluorophenyl)methyl]-3- {[2-methoxy-4-(propan-2-yloxy)phenyllmethyl}-1-(1-
methylpiperidin-4-yl)urea (74)

[0340]
F o] o
I
H //L\\

F (lj o

N

|
[2-methoxy-4-(propan-2-yloxy)phenyllmethanamine

[0341]

O/
HzN/\©\ J\
(@]

[0342] 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.

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

[0343]

™ 57
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[0344] Phenyl chloroformate (1.04 g, 6.66 mmol) in CHCl, (7 ml) was added dropwise to a solution of [2-methoxy-4-
(propan-2-yloxy)phenyllmethanamine (1.00 g, 5.12 mmol) and pyridine (0.62 ml) in CHxClo (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 HCI (10.2 ml, 1 M aq.). The organic phase was washed with water (50
ml), dried with NaySQOy, 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).

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

[0345] A mixture of phenyl N-{[2-methoxy-4-(propan-2-yloxy)phenyllmethyl}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 NasSQOy,

filtered, and concentrated under reduced pressure. The mixture was purified by column chromatography using silicon
dioxide gel, eluting with 7 % methanol in CHoCly, 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, 1H), 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]*.

Example 75: 1-[(2,4-dif|uorophenyl)methyl]-1-{1-[(1,1,1,3,3,3-2H6)propan-2-yl]piperidin-4-y|}-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea; trifluoroacetic acid (75)

[0346]
F (e}
AN
O
F (0]
N 0]
D
A A
D D
D D

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

[0347]

UL,
UL
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[0348] Phenyl chloroformate (1.84 ml, 15.4 mmol) in CH>Cl> (5 ml) was added dropwise to a solution of [4-(propan-2-
yloxy)phenyllmethanamine (2.0 g, 11.9 mmol) and pyridine (1.2 ml, 15.4 mmol) in CHyCl, (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 NaySQOy, 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).

tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[4-(propan-2-yloxy)phenyllmethyl}-carbamoyl)amino}piperidine-1-
carboxylate

[0349]

[0350] A mixture of phenyl N-{[4-(propan-2-yloxy)phenyl]methyl} carbamate (892 mg, 3.13 mmol), tert-butyl 4-{[(2,4-
difluorophenyl)methyllamino}piperidine-1-carboxylate (1.02 g, 3.13 mmol) and KoCO3 (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 NaoSQy, 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 %).

1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3- {[4-(propan-2-yloxy)phenyllmethyl}urea (142)

[0351]

[0352] TFA (4 ml) was added to tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[4-(propan-2-
yloxy)phenyllmethyl}carbamoyl)amino}piperidine-1-carboxylate (1.20 g, 2.32 mmol) in CHyCl, (10 ml) at room

temperature. After 20 minutes of stirring at room temperature the mixture concentrated under reduced pressure,
NaHCO3 (10 ml, sat. ag.) and diethyl ether (150 ml) was added. The organic phase dried with NasSQy, 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)phenyllmethyl}urea.

1-[(2,4-difluorophenyl)methyl]-1-{1-[(1,1,1,3,3,3-2Hg)propan-2-yl]piperidin-4-yl}-3-{[4-(propan-2-

yloxy)phenyl]lmethyl}urea; trifluoroacetic acid
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[0353] NaBH3CN (117 mg, 1.87 mmol) was added to (2H6)propan-2-one (120 mg, 1.87 mmol) and 1-[(2,4-
difluorophenyl)methyl]-1-(piperidin-4-yl)-3-{[4-(propan-2-yloxy)phenylmethyl}urea (260 mg, 0.623 mmol) in ethanol (4
ml). The mixture was stirred at room temperature for 18 hours, then additional (2H6)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) & 8.91 (s, 1H), 7.22 (dt, 2H), 7.15 -
7.02 (m, 4H), 6.83 (d, 2H), 4.56 (dt, 1H), 4.41 (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]".

Example 76: 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(4-propoxyphenyl)methyl]urea;
trifluoroacetic acid (76)

[0354]
F

=

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

[0355]

[0356] 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 CHCly (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)methyllJamino}piperidine-1-carboxylate (133 mg, 0.407 mmol) in CH,Cl, (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,Cl,, containing 1% ammonia (28% agq.) to afford the desired intermediate (150 mg).

1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(4-propoxyphenyl)methyl]-urea; trifluoroacetic acid

[0357] TFA (0.5 ml) was added to tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[(4-
propoxyphenyl)methylJcarbamoyl})amino}piperidine-1-carboxylate (80.4 mg, 0.155 mmol) in CHCl, (1.5 ml) at room

temperature. After 30 minutes of stirring at room temperature toluene (1.5 ml) was added and the mixture



DKI/EP 3672954 T3

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) & 8.50 (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), 4.41
(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]*.

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

[0358]
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s

2-(trimethylsilyl)ethyl 4-({[(1H-1,3-benzodiazol-5-yl)methyl]carbamoyl}[(2,4-
difluorophenyl)methyl]lamino)piperidine-1-carboxylate
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[0360] 2-(trimethylsilyl)ethyl 4-[(chlorocarbonyl)[(2,4-difluorophenyl)methyllamino]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)methyllamino]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, eluting with 1-10 % methanol in CH,Clp, containing 1% ammonia (28% aq.)
to afford the desired intermediate (111 mg).

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

[0361]
F

[0362] TBAF (0.6 ml, 1 M in THF) was added to 2-(trimethylsilyl)ethyl 4-({[(1H-1,3-benzodiazol-5-
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yl)methyllcarbamoyl}[(2,4-difluorophenyl)methyllJamino)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 CHyCly, containing 1% ammonia (28% aq.) to afford the desired

intermediate (110 mg).

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

[0363] 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 CH2Cly (3.0 ml)
and NaOH (3.0 ml, 1 M aq.). The water phase was extracted with CH>Cly (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 %): 'TH NMR (400 MHz, DMSO-d6) & 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 (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]*.

Example 78 (comparative): 1-[(2,4-difluorophenyl)methyl]-1-(1-methylazepan-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]lmethyl}urea; trifluoroacetic acid (78)

[0364]
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tert-butyl 4-{[(2,4-difluorophenyl)methyllJamino}azepane-1-carboxylate

[0365]
F
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X

[0366] (2,4-difluorophenyl)methanamine (112 mg, 0.779 mmol) was added to tert-butyl 4-oxoazepane-1-carboxylate
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(153 mg, 0.719 mmol) in CH2Cl> (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, aqg.) was added and the mixture
extracted with CHoClo (2x1.0 ml). 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% agq.) to afford the desired racemic intermediate (219 mg).

tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[4-(propan-2-yloxy)phenyllmethyl}carbamoyl)amino}azepane-1-
carboxylate)

[0367]

[0368] A solution of [4-(propan-2-yloxy)phenyllmethanamine (100 mg, 0.294 mmol) in CHoCly (1.0 ml) was added
dropwise to a solution of diphosgene (17.6 pl, 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-butyl 4-{[(2,4-difluorophenyl)methyllamino}azepane-1-carboxylate (58.0 mg, 0.351 mmol) in CHxCl,

(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 CHCl,, containing 1% ammonia (28% aq.) to afford the desired

intermediate (83.0 mg).

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

[0369]
F [0}
/@/\N )J\N /\@\
H J\
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[0370] TFA (0.3 ml) was added to tert-butyl  4-{[(2,4-difluorophenyl)methyl]({[4-(propan-2-
yloxy)phenyllmethyl}carbamoyl)amino}azepane-1-carboxylate (82.0 mg, 0.154 mmol) in CHxCl> (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 CHoCl,, containing 1% ammonia (28% agq.) to afford the desired intermediate (13.7 mg, 21

%).

1-[(2,4-difluorophenyl)methyl]-1-(1-methylazepan-4-yl)-3-{[4-(propan-2-yloxy)phenyl]methyl}urea;
trifluoroacetic acid
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[0371] Formaldehyde (9.6 pl, 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)phenyllmethyl}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 %): TH 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]"*.

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

[0372]

YO

[0373] 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 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 titte compound (84 mg, 54 %). 'H NMR
(400 MHz, Chloroform-d) 6 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]*

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

[0374]
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[0375] A solution of [4-(propan-2-yloxy)phenyllmethanamine (0.023 ml, 0.148 mmol) in 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)
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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 titte compound (42 mg, 48 %). 'H NMR
(400 MHz, Chloroform-d) 6 12.20 (s, 1H), 7.13 (g, 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]*

Example 81: 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(quinoxalin-6-yl)methyl]Jurea (81)
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[0377] To the solution of (quinoxalin-6-yl)methanamine (24 mg, 0.150 mmol) in CH2Cly (5 ml), DIPEA (0.1 ml, 0.600

mmol) and followed by 2-(trimethylsilyl)ethyl 4-[(chlorocarbonyl)[(2,4-difluorophenyl)methyllamino]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 CHyCly (4 x 7 ml). The combined

organic layers were dried over NaSO4 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)methyllcarbamoyl})amino}piperidine-1-
carboxylate (80 mg, 95 %).

[0378] TBAF (2 ml, 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 %). TH-NMR (400 MHz, Chloroform-d) & 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, 1H), 1.78 (d, 2H), 1.68 - 1.52 (m, 2H).LCMS: 412.2 [M+H]*

Example 82: 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-[(quinoxalin-6-yl)methyl]urea (82)
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[0380] 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)methyllJurea (23 mg, 0.056 mmol) in ethanol (3 ml).
Hereafter NaBH(OAc)3 (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. CHoCly (7 ml) was added and the organic phase was
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washed with NaHCOg3 (sat. aqg.). 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) &
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]*

Example 83 (comparative): 3-[(4,5-difluoro-2-methoxyphenyl)methyl]-3-(piperidin-4-yl)-1-{[4-(propan-2-
yloxy)phenyllmethyl}urea; trifluoroacetic acid (83)
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tert-butyl 4-{[(4,5-difluoro-2-methoxyphenyl)methyl]amino}piperidine-1-carboxylate
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[0383] (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,CO3 (sat. aq.) and extracted with

dichloromethane. The organic phase was dried and concentrated to afford the desired intermediate (379 mg).

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

[0384]
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[0385] tert-butyl 4-{[(4,5-difluoro-2-methoxyphenyl)methyllJamino}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).

3-[(4,5-difluoro-2-methoxyphenyl)methyl]-3-(piperidin-4-yl)-1-{[4-(propan-2-yloxy)phenyllmethyl}urea;
trifluoroacetic acid

[0386] tert-butyl 4-{[(4,5-difluoro-2-methoxyphenyl)methyl]({[4-(propan-2-
yloxy)phenyllmethyl}carbamoyl)amino}piperidine-1-carboxylate (77 mg) was dissolved in dichloromethane (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]*.

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]methyl}urea; trifluoroacetic acid (84)

[0387]
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(1R,3R,5S)-N-[(2,4-difluorophenyl)methyl]-8-methyl-8-azabicyclo[3.2.1]Joctan-3-amine

[0388]

[0389] (2,4-difluorophenyl)methanamine (112 mg, 779 umol) 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 umol) 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).

3-[(2,4-difluorophenyl)methyl]-3-[(1R,3R,5S)-8-methyl-8-azabicyclo[3.2.1]-octan-3-yl]-1-{[4-(propan-2-
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yloxy)phenyl]lmethyl}urea; trifluoroacetic acid

[0390] A solution of [4-(propan-2-yloxy)phenyllmethanamine (75.0 mg, 0.454 mmol) in CHoCl, (1 ml) was added
dropwise to a solution of diphosgene (16.9 pl, 0.141 mmol) in CH2Cl, (0.5 ml) at room temperature. DIPEA (98.1 pl,
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 CH2Cl, (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]*.

Example 85: 1-[(2,4-difluorophenyl)methyl]-1-[(3R,4S)-1,3-dimethylpiperidin-4-yl]-3-{[4-(propan-2-
yloxy)phenyl]lmethyl}urea; trifluoroacetic acid and 1-[(2,4-difluorophenyl)methyl]-1-[(3S,4R)-1,3-
dimethylpiperidin-4-yl]-3-{[4-(propan-2-yloxy)phenyl]lmethyl}urea; trifluoroacetic acid (85)

[0391]
F o s

1-[(2,4-difluorophenyl)methyl]-1-[(3R,4S)-1,3-dimethylpiperidin-4-yl]-3-{[4-(propan-2-
yloxy)phenyl]lmethyl}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

[0392]
F

IO OO0

(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

[0393]
F F
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(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

[0394]
F F
NH NH
F o Ej/
N N

[0395] 1,3-dimethylpiperidin-4-one (91.0 mg, 715 pmol) was added to (2,4-difluorophenyl)methanamine (105 mg, 734
umol) in dichloromethane (1 ml). After 5 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).

[0396] 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)phenyllmethyl}urea; trifluoroacetic acid

[0397] A solution of [4-(propan-2-yloxy)phenyllmethanamine (24.9 mg, 0.151 mmol) in CHCly (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,4S)-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,Cly (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 20-40 % acetonitrile in water (containing 0.1%
trifluoroacetic acid) to afford the title cis compounds (62 mg, 74 %): TH 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]*.

[0398] 1-[(2,4-difluorophenyl)methyl]-1-[(3R,4R)-1,3-dimethylpiperidin-4-yl]-3-{[4-(propan-2-yloxy)phenyl]methyl}urea;
trifluoroacetic  acid and 1-[(2,4-difluorophenyl)methyl]-1-[(3S,4S)-1,3-dimethylpiperidin-4-yl]-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea; trifluoroacetic acid

[0399] A solution of [4-(propan-2-yloxy)phenyllmethanamine (8.7 mg, 0.053 mmol) in CH>Cl> (0.5 ml) was added
dropwise to a solution of diphosgene (3.1 pl, 0.026 mmol) in CH,Cl, (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 (3S,4S)-
N-[(2,4-difluorophenyl)methyl]-1,3-dimethylpiperidin-4-amine (14.1 mg, 0.055 mmol) in CHyCl, (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 20-40 % acetonitrile in water (containing 0.1%

trifluoroacetic acid) to afford the title trans compounds (14 mg, 48 %): 'H NMR (400 MHz, Chloroform-d) & 12.96 (bs,
1H), 7.13 (g, 1H), 7.05 - 6.91 (m, 2H), 6.85 - 6.72 (m, 4H), 4.84 - 4.43 (m, 3H), 4.42 - 417 (m, 4H), 3.53 (dd, 2H),
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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]*.

Example 86: 1-[(2,4-difluorophenyl)methyl]-1-(1,4-dimethylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea; trifluoroacetic acid (86)

[0400]
F O

”LMQ
H /k
F o o)
A
N OH
| T
tert-butyl 4-{[(2,4-difluorophenyl)methyl]amino}-4-methylpiperidine-1-carboxylate

[0401]
F

[0402] 2,4-difluorobenzaldehyde (199 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, 1 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).

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

[0403]
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[0404] A solution of [4-(propan-2-yloxy)phenyllmethanamine (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 pl, 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)methyllJamino}-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).

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

[0405]

[0406] Trifluoroacetic acid (100 pl) was added to tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[4-(propan-2-
yloxy)phenyllmethyl}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% NH3 (28% aqueous) to afford the desired intermediate (45 mg).

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

[0407] Formaldehyde (13 pl, 37%, 129 pmol) was added to 1-[(2,4-difluorophenyl) methyl]-1-(4-methylpiperidin-4-
yI)-3- {[4-(propan-2-yloxy)phenyl] methyl} urea (45 mg, 104 pymol) in ethanol (1 ml). After 70 minutes of stirring at
room temperature sodium 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]*.

Example 87: 1-[(2,4-difluorophenyl)methyl]-3- {[4-(2-hydroxy-2,3-dimethylbutoxy)phenyllmethyl}-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid (87)

[0408]
F (0]
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i
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4-(2-hydroxy-2,3-dimethylbutoxy)benzonitrile

[0409]

N
A\

OH

[0410] 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).

1-[4-(aminomethyl)phenoxy]-2,3-dimethylbutan-2-ol

[0411]

HzN/\©\
(6]

[0412] Borane (862 pl, 1 M in tetrahydrofuran) was added to 4-(2-hydroxy-2,3-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).

OH

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

[0413]

OH

[0414] 1-[4-(aminomethyl)phenoxy]-2,3-dimethylbutan-2-ol (68.9 mg, 309 pmol) and diisopropylethylamine (131 pl,
936 umol) was added to tert-butyl 4-[(chlorocarbonyl)[(2,4-difluorophenyl)methyllamino]piperidine-1-carboxylate (120
mg, 309 pymol) 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).

1-[(2,4-difluorophenyl)methyl]-3- {[4-(2-hydroxy-2,3-dimethylbutoxy)phenyllmethyl}-1-(piperidin-4-yl)urea
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[0415]
F

A

[0416] Trifluoroacetic acid (100 pl) was added to tert-butyl 4-{[(2,4-difluorophenyl)-methyl]({[4-(2-hydroxy-2,3-
dimethylbutoxy)phenyllmethyl}carbamoyl)amino}piperidine-1-carboxylate (223 mg, 387 pymol) in dichloromethane (0.9
ml). After 17 hours of stirring at room temperature additional trifluoroacetic acid (100 ul) was added. After 5 hours of
stirring at room temperature additional trifluoroacetic acid (100 ul) 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).

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

[0417] Formaldehyde (12. 6 pl, 37%. 125 pmol) was added to 1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-hydroxy-2,3-
dimethylbutoxy)phenyllmethyl}-1-(piperidin-4-yl)urea (49.6 mg, 104 umol) in tetrahydrofuran (1 ml). After 50 minutes
of stirring at room temperature sodium triacetoxyborohydride (45 mg, 212 pymol) 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 titte compound (18 mg, 29 %): 'H NMR
(400 MHz, Chloroform-d) 6 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 (g, 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]*.

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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[4-({2-[(tert-butyldiphenylsilyl)oxy]ethoxy}methyl)-3-fluorophenyllmethanamine

[0419]
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</

[0420] 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-fluorophenyllmethoxy}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).

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

[0421]
F (o]

AN F
F H/\@/O\/\o _Si%
T @

[0422] A solution of [4-({2-[(tert-butyldiphenylsilyl)oxy]ethoxy}methyl)-3-fluorophenyllmethanamine (110 mg, 0.251
mmol) in CH2Cl> (1 ml) was added dropwise to a solution of diphosgene (15.5 pl, 0.128 mmol) in CH,ClI, (0.5 ml) at
room temperature. DIPEA (131 ul, 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 CH,Cl» (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.

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

[0423] Tetrabutylammonium fluoride (0.5 ml, 1 M in tetrahydrofuran) was added to a solution of 3-{[4-({2-[(tert-
butyldiphenylsilyl)oxylethoxy}methyl)-3-fluorophenyllmethyl}-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): 'TH NMR (400 MHz, Chloroform-d)
5 13.01 (bs, 1H), 7.30 (t, 1H), 7.15 (q, 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 (q, 2H), 1.89 (d,

2H).; LCMS: 466.3 [M+H]*.

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

[0424]

A
el
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N-(5-fluoro-2-formylphenyl)acetamide

[0425]
OA\NH

No

[0426] 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).

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

[0427]

o)\NH
NH

O

N

[0428] 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).

N-(5-fluoro-2-{[1-(1-methylpiperidin-4-yl)({[4-(propan-2-
yloxy)phenyl]lmethyl}carbamoyl)amino]methyl}phenyl)acetamide; trifluoroacetic acid

[0429] 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]"*.
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Example 90 (comparative): 1-{[2-hydroxy-4-(trifluoromethyl)phenyllmethyl}-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyllmethyl}urea; trifluoroacetic acid (90)

[0430]
OH o)

A
Yy

2-[(tert-butyldiphenylsilyl)oxy]-4-(trifluoromethyl)benzaldehyde

[0431]
/
o
o
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[0432] tert-Butyl(chloro)diphenylsilane (210 ul, 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 ul, 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 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 oll
(248 mg).

N-({2-[(tert-butyldiphenylsilyl)oxy]-4-(trifluoromethyl)phenyl}methyl)-1-methylpiperidin-4-amine

[0433]

NH

[0434] 1-methylpiperidin-4-amine (72.6 pl, 0.579 mmol) was added to a solution of 2-[(tert-butyldiphenylsilyl)oxy]-4-
(trifluoromethyl)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
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a phase separator and concentrated to afford the desired intermediate as oil (219 mg).

1-({2-[(tert-butyldiphenylsilyl)oxy]-4-(trifluoromethyl)phenyl}methyl)-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]lmethyl}urea

[0435]

[0436] 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).

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

[0437] 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)phenyl]
methyl} 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),

2.91-2.80 (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: 494.3 [M+H]*.

Example 91 (comparative): 1-[(4-fluoro-2-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyllmethyl}urea; trifluoroacetic acid (90)

[0438]
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[0439] Trimethylsilyldiazomethane (49.8 ul, 0.099 mmol) was added to 1-[(4-fluoro-2-hydroxyphenyl)methyl]-1-(1-
methylpiperidin-4-yl)-3-{[4-(2-methylpropoxy)phenyllmethyl}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 HCI (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 titte 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]*.

Example 92 (comparative): 5-fluoro-2-{[1-(1-methylpiperidin-4-yl)({[4-(2-
methylpropoxy)phenyl]lmethyl}carbamoyl)amino]methyl}phenyl acetate; trifluoroacetic acid (92)

[0440]
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5-fluoro-2-{[1-(1-methylpiperidin-4-yl)({[4-(2-methylpropoxy)phenyllmethyl}carbamoyl)amino]methyl}phenyl
acetate; trifluoroacetic acid

[0441] Acetic anhydride (15 mg, 147 pmol) was added to 1-[(4-fluoro-2-hydroxyphenyl)methyl]-1-(1-methylpiperidin-
4-yl)-3-{[4-(2-methylpropoxy)phenyllmethyl}urea (42.4 mg, 95.6 pmol) 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) 5 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]*.

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

[0442]
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[0443] To tert-butyl 4-[(chlorocarbonyl)[(2,4-difluorophenyl)methyllamino]piperidine-1-carboxylate (50 mg, 129 pumol)



DKI/EP 3672954 T3

and diisopropylethylamine (33.6 upl, 193 pmol) in 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 pl, 155 pmol) and sodium
triacetoxyborohydride (54.7 mg, 258 pmol) were stirred in tetrahydrofuran (1.0 ml) for 2 hours, more formaldehyde
(17.3 pl, 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-dy4) & 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]".

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

[0445]
-

[0446] 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).

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

[0447] 1-[(2,4-difluorophenyl)methyl]-3-[(4-ethenylphenyl)methyl]-1-(1-methylpiperidin-4-yl)urea (39.9 mg, 100 umol)
in acetone (4 ml) was added to potassium osmate(VI) dihydrate (1.8 mg, 5 ymol) and N-methylmorpholine N-oxide
(50% aqueous, 51.8 pl, 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
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isolated as a racemic mixture. Yield: 43.1 mg, 79%. H NMR (400 MHz, Methanol-d,) & 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]*.

Example 95 1-[(2,4-difluorophenyl)methyl]-3-[(1,3-dihydro-2-benzofuran-5-yl)methyl]-1-(1-methylpiperidin-4-
yl)urea; trifluoroacetic acid (95)

[0448]
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(1,3-dihydro-2-benzofuran-5-yl)methanamine
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[0450] Oxalyl chloride (56.7 pl, 660 pmol) and dimethylformamide (2.3 pl, 30 ymol) were added to 1,3-dihydro-2-
benzofuran-5-carboxylic acid (98.5 mg, 600 pmol) 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 %).

[0451] 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-

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]"*.

Example 96: 1-[(2,4-difluorophenyl)methyl]-3-{[4-(3-methoxypropoxy)phenyllmethyl}-1-(1-methylpiperidin-4-
yl)urea; trifluoroacetic acid (96)

[0452]
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[0453] The compound was prepared in analogy with example 15 (1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-

fluoroethoxy)phenylmethyl}-1-(1-methylpiperidin-4-yl)urea) using 3-methoxypropan-1-ol. Yield: 35%."H NMR (400
MHz, Chloroform-d) 5 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]*.

Example 97: 1-[(2,4-difluorophenyl)methyl]-3-[(2-fluoro-4-nitrophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea;
trifluoroacetic acid (97)
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[0455] 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) 8 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]".

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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[0457] 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]".

Example 99: 1-[(2,4-difluorophenyl)methyl]-3-{[4-fluoro-2-(trifluoromethoxy)phenyllmethyl}-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid (99)

[0458]
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[0459] The compounds were prepared in analogy with GP A using N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-

amine and [4-fluoro-2-(trifluoromethoxy)phenyljmethanamine (1:1). Yield: 70%."™H NMR (400 MHz, Chloroform-d) &
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]*.

Example 100 (comparative): 3-[(2,4-difluorophenyl)methyl]-1-[(4-fluorophenyl)methyl]-1-(1-methylpiperidin-4-
yl)urea; trifluoroacetic acid (100)
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[0461] 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) 5 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, 5H), 2.36 - 2.18 (m, 2H), 1.90 (d, 2H).; LCMS: 392.3 [M+H]*.

Example 101 (comparative): 1-{[2-(difluoromethoxy)-4-fluorophenyllmethyl}-1-(1-methylpiperidin-4-yl)-3-{[4-
(2-methylpropoxy)phenyllmethyl}urea; trifluoroacetic acid (101

[0462]

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

[0463]
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[0464] The compound was prepared in analogy with example 13 (1-[(4-fluoro-2-hydroxyphenyl)methyl]-1-(1-
methylpiperidin-4-yl)-3-{[4-(2-methylpropoxy)phenyllmethyl}urea) using tert-butyl 4-oxopiperidine-1-carboxylate.

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

[0465] Sodium chlorodifluoroacetate (76.2 mg, 500 pmol), tert-butyl 4-{[(4-fluoro-2-hydroxyphenyl)methyl]({[4-(2-
methylpropoxy)phenyllmethyl}carbamoyl)amino}piperidine-1-carboxylate (106 mg, 200 ymol) and cesium carbonate
(130 mg, 400 ymol) 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 pmol) 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
dichloromethane (1.5 ml) and trifluoroacetic acid (0.5 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 pl) were added. After 1 hour the mixture was diluted with sodium hydroxide
(aqueous, 1M, 1 ml) and extracted with dichloromethane (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) & 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]*.

Example 102 (comparative): 1-{[4-chloro-2-(trifluoromethyl)phenyllmethyl}-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl}urea; trifluoroacetic acid (102)
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[0467] 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]*.

Example 103 (comparative): 1-{[4-fluoro-2-(trifluoromethoxy)phenyllmethyl}-1-(1-methylpiperidin-4-yl)-3-{[4-
(2-methylpropoxy)phenyllmethyl}urea; trifluoroacetic acid (103)
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[0468]

[0469] The compounds were prepared in analogy with GP B using N-{[4-fluoro-2-(trifluoromethoxy)phenyllmethyl}-1-
methylpiperidin-4-amine (prepared in analogy with intermediate 6 using [4-fluoro-2-

(trifluoromethoxy)phenyllmethanamine) 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 -

1.99 (m, 1H), 1.91 (d, 2H), 1.02 (d, 6H).; LCMS: 512.3 [M+H]".

Example 104 (comparative): 1-[(4-fluoro-2-methylphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyllmethyl}urea; trifluoroacetic acid (104)
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[0471] 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) & 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, 1H), 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]".

Example 105 (comparative): 1-[(2-chloro-4-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl}urea; trifluoroacetic acid (105)

[0472]
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[0473] 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)
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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]".

Example 106 (comparative): 1-[(2,4-dichlorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea; trifluoroacetic acid (106)

[0474]

Cl o

[0475] 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]".

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

[0476]

Cl o]

0

[0477] 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, J = 6.7 Hz, 6H).; LCMS: 478.0 [M+H]".

Example 108 (comparative): 1-[(2,4-dichlorophenyl)methyl]-1-(piperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]lmethyl}urea; trifluoroacetic acid (108)

[0478]

Cl o
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[0479] The compounds were prepared in analogy with example 4 (1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-
methylpropoxy)phenyllmethyl}-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) & 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]*.

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

[0480]
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[0481] 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) & 9.44 (bs, 1H), 9.08 (bs, 1H), 7.21 - 7.11 (m, 2H), 7.04 (d, 2H), 6.94 (id, 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, 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]*.

Example 110 (comparative): 1-[(2-chloro-4-fluorophenyl)methyl]-1-(piperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]methyl}urea; trifluoroacetic acid (110)

[0482]
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[0483] The compounds were prepared in analogy with example 4 (1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-
methylpropoxy)phenyllmethyl}-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]"*.

Example 111 (comparative): 1-[(2,4-dichlorophenyl)methyl]-3-{[4-(2-methylpropoxy)phenyl]methyl}-1-
(piperidin-4-yl)urea; trifluoroacetic acid (111)
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[0484]
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[0485] 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-[(2,4-dichlorophenyl)methyl]-1-methylpiperidin-4-amine

(prepared in analogy with intermediate 6 using (2,4-dichlorophenyl)methanamine). Yield: 40%. 'H NMR (400 MHz,
Chloroform-d) 8 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]*.

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

[0486]

[0487] 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-difluorophenyl)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]*.

Example 113 (comparative): 1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyl]methyl}-1-[(2,3,6-
trifluorophenyl)methyl]urea; trifluoroacetic acid (113)

[0488]
-

[0489] 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) and 1-(isocyanatomethyl)-4-(propan-2-yloxy)benzene. Yield: 58%. 'H NMR (400
MHz, Chloroform-d) & 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
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(m, 2H), 4.45 (s, 2H), 4.30 (s, 2H), 3.62 (d, 2H), 2.90 - 2.75 (m, 5H), 2.47 - 2.27 (m, 2H), 1.96 (d, 2H), 1.33 (d, 6H).;
LCMS: 450.3 [M+H]*.

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

[0490]

[0491] 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) & 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, 5H), 2.28 - 2.11 (m, 5H), 1.92 (d, 2H), 1.32 (d, 6H).; LCMS: 446.3

[M+H]*.

Example 115 (comparative): 1-[(2-fluoro-4-methylphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl]lmethyl}urea; trifluoroacetic acid (115)

[0492]

[0493] 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-yloxy)benzene. Yield: 59%. "H NMR (400 MHz, Chloroform-d) 5 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, 5H), 2.33 (s, 3H), 2.27 - 2.10 (m, 2H), 1.94 (d, 2H), 1.32 (d, 6H).; LCMS:

428.3 [M+H]*.

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

[0494]
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[0495] 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)phenyllmethyl}carbamate (2.39 g, 100 % yield) as an oil that slowly crystallizes.

[0496] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (2.24 mmol, 539 mg), phenyl N-{[2-methyl-4-
(propan-2-yloxy)phenyllmethyl} 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 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 % vyield). 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) & 7.05 (m,
2H), 6.77 (m, 1H), 6.71 (m, 1H), 6.66 (d, 1H), 6.57 (s, 1H), 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]*.
Example 17: 1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-[(3S,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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[0498] 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) 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
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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)methyllamino}-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)methyllcarbamate (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 phase 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. The 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 ml) 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]*.

Example 118: 1-[(2,4-difluorophenyl)methyl]-3-[(3-fluoro-4-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-
yl)urea (118)

[0499]
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[0500] 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 pl) 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 HCI, the organic phase was separated, dried, and evaporated
and the residue was crystallized from ethanol/water to give phenyl N-[(3-fluoro-4-methoxyphenyl)methyllcarbamate
(357 mg, 1.3 mmol, 41 % yield).

[0501] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (0.5 mmol, 95 %, 127 mg), phenyl N-[(3-fluoro-4-
methoxyphenyl)methyljcarbamate (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
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collected, evaporated and the residue was stirred 20 min in ether (5.0 ml) to 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) & 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]" .

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

[0502]
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[0503] 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) 5 7.13 (g, 1H), 7.02 (t, 1H), 6.84 - 6.73 (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]".

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

[0504]
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[0505] 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-
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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) & 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]*.

Example 121 (comparative): 3-{[4-methoxy-2-(trifluoromethyl)phenyl]lmethyl}-3-(1-methylpiperidin-4-yl)-1-{[4-
(2-methylpropoxy)phenyllmethyl}urea (121)

[0506]

[0507] N-methyl-4-piperidone (5.0 mmol, 583 mg) was dissolved in ethanol (5.0 ml) and [4-methoxy-2-
(trifluoromethyl)phenyllmethanamine (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)phenyllmethyl}-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) 6 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 - 4.33 (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]*.

Example 122 (comparative): 1-[(2-fluoro-4-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea; trifluoroacetic acid (122)

[0508]
F (o]
A
H //L\\
\O (o]
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| (0]
OH
F

[0509] (2-fluoro-4-methoxyphenyl)methanamine hydrochloride (1.0 g, 5.2 mmol) was partitioned between diethyl
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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 pl) was added and the mixture was freeze dried to give the title compound (49 mg): "H NMR (400 MHz,
DMSO-dg) 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 : 444.3 [M+H]*.

Example 123: 3-[(4-butoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)urea; hemitartrate
(123)

[0510]

F (o]
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N N OH
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[0511] tert-Butyl 4-{[(2,4-difluorophenyl)methylJamino}piperidine-1-carboxylate (1.00 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 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 (1.63 g). This material was stirred in dichloromethane (6 ml) and trifluoroacetic acid (4 ml) for
20 min, then evaporated and partitioned between EtOAc and 0.5 M NaOH. The organic phase was collected,
evaporated, 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 solution in ethanol,
1.1 equiv., 0.0915 mmol, 229 yl) 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 % vyield): '"H NMR (400 MHz,
Methanol-dy) 6 7.21 (g, 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 (t,
3H); LC-MS : 432.3 [M+H]".

Example 124: 3-[(4-butoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea (124)

[0512]

joneae
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[0513] 3-[(4-butoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)urea (200 mg, 0.463 mmol) was
dissolved in tetrahydrofuran (3.0 ml) and formaldehyde (1.16 mmol, 87 ul) 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 titlte compound (108 mg, 52 % yield). "TH NMR (400 MHz,
Chloroform-d) & 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]".

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

[0514]
F

N
H
F O/

[0515] 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 % vield): TH NMR (400 MHz, Chloroform-d) & 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]*.

Example 126: 1-[(2,4-difluorophenyl)methyl]-3-[(4-methoxyphenyl)methyl]-1-(piperidin-4-yl)urea; hemitartrate
(126)

[0516]
F (0]
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[0517] tert-Butyl 4-{[(2,4-difluorophenyl)methyllamino}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 mg). This material was
stirred in dichloromethane (2 ml) and trifluoroacetic acid (1 ml) for 1 hour, then evaporated and partitioned between
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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 pul) 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): 'TH NMR (400 MHz, Methanol-dg) & 7.21 (q, 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]*.

Example 127: 3-[(2,4-difluorophenyl)methyl]-1-[(4-ethoxyphenyl)methyl]-3-(piperidin-4-yl)urea; hemitartrate
(127)

[0518]
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[0519] tert-butyl 4-{[(2,4-difluorophenyl)methyl]Jamino}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 material 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-d4) 6 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 (g, 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]*.

Example 128: 3-[(2H-1,3-benzodioxol-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-
yl)urea (128)

[0520]
F

[0521] 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 mq) in diethyl ether (15 ml). The mixture was
refluxed for 2 hours, then cooled and worked up (H20, 15 % NaOH, 3 x HoO) and gave crude benzyl amine (1.77 g,
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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).

[0522] 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]*.

Example 129 (Comparative): 1-[(2,3-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyl]methyl}urea; trifluoroacetic acid (129)

[0523]
F o)
F N)J\ﬂ/\©\
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[0524] 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]".

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

[0525]
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[0526] 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 (1,

2H), 2.77 (s, 3H), 2.18 (qd, 2H), 1.89 (d, 2H), 1.31 (d, 6H).; LCMS: 432.3 [M+H]*.
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Example 131: 1-[(2,4-difluorophenyl)methyl]-1-[1 -(2H3)methylpiperidin-4-y|]-3-{[4-(propan-2-
yloxy)phenyl]lmethyl}urea; trifluoroacetic acid (131)
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[0528] 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyl]methyl}urea (50 mg, 0.12 mmol)
was dissolved in acetone (1 ml). Potassium carbonate (33 mg, 240 pymol) was added. A solution of iodo(2Hs)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]*

Example 132 (comparative): 1-(piperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyl]methyl}-1-[(2,3,4-
trifluorophenyl)methyl]urea; trifluoroacetic acid (132)

[0529]
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tert-butyl 4- {[(2,3,4-trifluorophenyl)methyllamino } piperidine-1-carboxylate

[0530]
F
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oj\ok
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[0531] 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.

tert-Butyl 4-[({[4-(propan-2-yloxy)phenyl]methyl}carbamoyl)[(2,3,4-trifluorophenyl)methylJamino]piperidine-1-
carboxylate

[0532] To a solution of tert-butyl 4-{[(2,3,4-trifluorophenyl)methyllamino} 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).

1-(piperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyl]methyl}-1-[(2,3,4-trifluorophenyl)methyllurea; trifluoroacetic
acid

[0533] tert-butyl 4-[({[4-(propan-2-yloxy)phenyllmethyl} carbamoyl)[(2,3,4-trifluorophenyl)methyllJamino]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 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
%): 'TH NMR (400 MHz, Chloroform-d) & 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]*.

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

CI

[0535] 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 %): TH 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]*.

Example 134 (comparative): 3-[(4-chloro-2-fluorophenyl)methyl]-1-{[4-(2-methylpropoxy)phenyl]lmethyl}-3-
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(piperidin-4-yl)urea; trifluoroacetic acid (134)
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[0537] 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 %): TH NMR (400
MHz, Chloroform-d) & 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]*

Example 135 (comparative): 1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyllmethyl}-1-[(2,3,4-
trifluorophenyl)methyl]urea; trifluoroacetic acid (135)
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1-methyl-N-[(2,3,4-trifluorophenyl)methyl]piperidin-4-amine

[0539]
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[0540] 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.
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1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyl]lmethyl}-1-[(2,3,4-trifluorophenyl)methyljurea;
trifluoroacetic acid

[0541] 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-temperature 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]".

Example 136 (comparative): 1-[(2,6-difluoro-4-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-
(propan-2-yloxy)phenyllmethyl}urea; trifluoroacetic acid (136)
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[0543] The compound was prepared in analogy with example 135 (1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyllmethyl}-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]*.

Example 137 (comparative): 1-[(4-chloro-2-fluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea; trifluoroacetic acid (137)
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[0545] 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) & 12.64 (s, 1H), 7.10 (d, 3H), 7.02 (d, 2H),
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6.82 - .76 (m, 2H), 4.75 (1, 1H), 4.65 (s, 1H), 4.51 (dt, 1H), 4.38 (s, 2H), 4.29 (d, 2H), 3.59 (d, 2H), 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]".

Example 138 (comparative): 1-[(4,5-difluoro-2-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-
(propan-2-yloxy)phenyllmethyl}urea; trifluoroacetic acid (138)

[0546]
OMe (@]

[0547] 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]*

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

[0548]
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[0549] The compound was prepared in analogy with example 135 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 titte compound (79 mg, 68 %): 'H NMR (400
MHz, Chloroform-d) & 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-
methylplperldln -4- yI )-3-[(4-propoxyphenyl)methyljurea

d@ﬁ

4-propoxybenzonitrile
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[0551] 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 ml) 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%).

1-(4-propoxyphenyl)methanamine

[0552]
NH2

-

[0553] 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%).

phenyl N-[(4-propoxyphenyl)methyl]lcarbamate

[0554]

CLL,

o™

[0555] 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 (2.04g, 13.1mmol),
dissolved in dichloromethane (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%).

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

[0556] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (480 mg, 2.0 mmol), phenyl N-[(4-
propoxyphenyl)methyllcarbamate (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 sodium 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
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% methanol in dichloromethane with 1% ammonia to give the title compound (390 mg, 45%). "H NMR (400 MHz,
DMSO-dg) 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]".

Example 141: 3-{[4-(cyclopropylmethoxy)phenyl]methyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-
4-yl)urea

[0557]

4-(cyclopropylmethoxy)benzonitrile

[0558]
NC @O

[0559] 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 sulfate) and evaporated to give the desired intermediate as a yellow oil (1.68g, 98%).

1-[4-(cyclopropylmethoxy)phenyllmethanamine

[0560]

" N/_@O\_Q

2

[0561] 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 ml). The suspension was filtered, dried (sodium sulfate) and evaporated to give the desired intermediate
(1.32 g, 77%).

Phenyl N-{[4-(cyclopropylmethoxy)phenyllmethyl} carbamate

[0562]

AN
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[0563] 1-[4-(cyclopropylmethoxy)phenyllmethanamine (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%).

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

[0564] N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (685 mg, 2.85 mmol), phenyl N-{[4-
(cyclopropylmethoxy)phenylmethyl}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-dg) & 7.24 - 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), 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]".

Example 142: 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyllmethyl}urea (142)

[0565]
F

Fﬁf(@“@x

[0566] TFA (4 ml) was added to  tert-butyl  4-{[(2,4-difluorophenyl) methyl]({[4-(propan-2-
yloxy)phenyllmethyl}carbamoyl)amino}piperidine-1-carboxylate (1.20 g, 2.32 mmol prepared in example 75) in CHyCly

(10 ml) at room temperature. After 20 minutes of stirring at room temperature the mixture concentrated under
reduced pressure, NaHCO3 (10 ml, sat. aq.) and diethyl ether (150 ml) was added. The organic phase dried with

NaySQy, 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)phenyllmethyl} urea.

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

[0567]
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[0568] The compound was prepared in analogy with1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyllmethyl}urea using N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine and 2-fluoro-4-

(isocyanatomethyl)-1-(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]*.

Example 144: 1-[(2,4-difluorophenyl)methyl]-3-{[2-fluoro-4-(propan-2-yloxy)phenyllmethyl}-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid
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[0570] The compound was prepared in analogy with 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenyllmethylurea using N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine and 2-fluoro-1-

(isocyanatomethyl)-4-(propan-2-yloxy)benzene (1.2:1). Yield: 58%. H NMR (400 MHz, Chloroform-d) 5 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, 5H), 2.17 (qd, 2H), 1.88 (d, 2H), 1.32 (d, 6H).; LCMS: 450.3

[M+H]*.

Example 145: 1-[(2,4-difluorophenyl)methyl]-3-{[3-methyl-4-(propan-2-yloxy)phenyllmethyl}-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid
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[0572] The compound was prepared in analogy with 1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-
methylpropoxy)phenylmethyllurea  using N-[(2,4-difluorophenyl)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]".
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Example 146: 1-[(2,4-difluorophenyl)methyl]-3-[(4-fluoro-3-methoxyphenyl)methyl]-1-(1-methylpiperidin-4-
yl)urea; trifluoroacetic acid
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[0574] 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) 5 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]".

Example 147: 1-[(2,4-difluorophenyl)methyl]-3-({4-[(2-ethylhexyl)oxy]phenyl}methyl)-1-(1-methylpiperidin-4-
yl)urea; trifluoroacetic acid

[0575]

[0576] The compound was prepared in analogy  with 1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-
fluoroethoxy)phenyllmethyl}-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) 8 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]*.

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

[0577]
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[0578] The compound was prepared in  analogy  with 1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-
fluoroethoxy)phenyllmethyl}-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) & 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, 5H), 2.52 (t, 1H), 2.26 - 2.10 (m, 2H), 1.90 (d, 2H).; LCMS: 428.3 [M+H]*.

Example 149: 3-{[4-(tert-butoxy)phenyl]methyl}-1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)urea;
trifluoroacetic acid

[0579]
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[0580] [4-(tert-butoxy)phenyllmethanamine (27.7 mg, 154 umol) and diisopropylethylamine (53.8 ul, 309 pymol) in
dichloromethane (1 ml) were added to tert-butyl 4-[(chlorocarbonyl)[(2,4-difluorophenyl)methyllamino]piperidine-1-
carboxylate (40 mg, 103 pmol). 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]".

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

[0581]

S

[0582] 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 pmol). 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-4-amine (118 mg, 492
umol) 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) 8 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),
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2.31-2.06 (m, 2H), 1.88 (d, 2H).; LCMS: 440.2 [M+H]*.

Example 151: 3-[(2,4-difluorophenyl)methyl]-1-{[4-(3-fluoropropoxy)phenyllmethyl}-3-(1-methylpiperidin-4-
yl)urea; trifluoroacetic acid
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4-(3-fluoropropoxy)benzonitrile
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[0585] 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).

[4-(3-fluoropropoxy)phenyllmethanamine

[0586]
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[0587] A borane solution (5 ml, 1 M in tetrahydrofuran) at 4 °C was 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 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).

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

[0588] [4-(3-fluoropropoxy)phenyllmethanamine (36.8 mg, 201 pmol) in dichloromethane (0.5 ml) was added to
diphosgene (26.7 pl, 221 ymol) 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-difluorophenyl)methyl]-1-methylpiperidin-4-amine (72.0 mg, 300
pmol) 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
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(33 mg, 50 % over 3 steps): 'H NMR (400 MHz, Chloroform-d) & 12.89 (bs, 1H), 7.12 (q, 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]".

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

[0589]

F (o]

AN

4-(1,1-difluoroethyl)benzonitrile

N
I

[0590]
N

[0591] Diethylaminosulfur trifluoride (2 ml, 15.1 mmol) was added to 4-acetylbenzonitrile (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).

[4-(1,1-difluoroethyl)phenyllmethanamine

[0592]

Han(

FF

[0593] A solution of 4-(1,1-difluoroethyl)benzonitrile (149 mg, 891 umol) in diethyl ether (1 ml) was added dropwise
over 2 minutes to a suspension of LiAlH (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%).

1-{[4-(1,1-difluoroethyl)phenyllmethyl}-3-[(2,4-difluorophenyl)methyl]-3-(1-methylpiperidin-4-yl)urea;
trifluoroacetic acid
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[0594] [4-(1,1-difluoroethyl)phenyllmethanamine (54.6 mg, 319 pmol) in dichloromethane (0.5 ml) was added to
diphosgene (19.5 pl, 162 pymol) 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

compound (78 mg, 44 %): "TH NMR (400 MHz, Chloroform-d) & 12.73 (bs, 1H), 7.41 (d, 2H), 7.21 - 7.09 (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, 5H).; LCMS: 438.3 [M+H]*.

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

[0595]

F o
)J\ F
N N
" F
F o o
F
N OH
| F
F

4-[(1,3-difluoropropan-2-yl)oxy]benzonitrile

[0596]
N .
\©\ J:/F
(0]

[0597] 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 %).

{4-[(1,3-difluoropropan-2-yl)oxy]phenyl}methanamine

[0598]

[S
H2N
F
(6]

[0599] 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 umol). 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 combined
organic phases were dried using a phase separator and concentrated to oil (81.5 mg, 90%).

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

[0600] {4-[(1,3-difluoropropan-2-yl)oxylphenyl}methanamine (40.7 mg, 202 ymol) 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
umol). 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, 7H), 4.37 (s, 2H), 4.29 (d, 2H),

3.57 (d, 2H), 2.89 - 2.72 (m, 5H), 2.19 (q, 2H), 1.89 (d, 2H).; LCMS: 468.3 [M+H]*.

Example 154: 3-{[4-(2,2-difluoroethoxy)phenyl]lmethyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-
yl)urea; trifluoroacetic acid

[0601]
F

o

fesgacl
Do

£
4-(2,2-difluoroethoxy)benzonitrile

[0602]

o

F

[0603] 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 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 %).

[4-(2,2-difluoroethoxy)phenyllmethanamine

[0604]

O

F

[0605] 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)
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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).

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

[0606] Diphosgene (33 I, 275 pmol) in dichloromethane (0.5 ml) was added to [4-(2,2-
difluoroethoxy)phenyllmethanamine (103 mg, 550 pupmol) in dichloromethane (0.5 ml), followed by
diisopropylethylamine (192 pul, 1.10 mmol). After 20 minutes of stirring at room temperature N-[(2,4-
difluorophenyl)methyl]-1-methylpiperidin-4-amine (145 mg, 605 ymol) 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 %). TH 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]*.

Example 155: 1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2H-chromen-6-yl)methyl]-1-(1-methylpiperidin-
4-yl)urea; trifluoroacetic acid

[0607]
:

(2,2-dimethyl-2H-chromen-6-yl)methanamine

[0608]

HN X
0

[0609] A solution of 2,2-dimethyl-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 %).

1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2H-chromen-6-yl)methyl]-1-(1-methylpiperidin-4-yl)urea;
trifluoroacetic acid

[0610] (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 pmol) in dichloromethane (0.5 ml), followed by diisopropylethylamine (190 ul, 1.09 mmol).
After 10 minutes of stirring at room temperature N-[(2,4-difluorophenyl)methyl]-1-methylpiperidin-4-amine (110 mg,
456 pmol) in dichloromethane (0.5 ml) was added. After 2 hours of stirring at room temperature the solution was
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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) 5 12.62 (bs,
1H), 7.12 (q, 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]*.

Example 156: 3-[(2,4-difluorophenyl)methyl]-1-[(4-methoxyphenyl)methyl]-3-(1-methylpiperidin-4-yl)urea

[0611]
;

[0612] 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 (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 %): TH NMR (400
MHz, Chloroform-d) & 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]*.

Example 157: 1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-(piperidin-4-yl)urea;
trifluoroacetic acid

[0613]

ﬁ@éﬁﬁ@»

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

[0614]
Fﬁfgsﬁ@»
B

[e] [¢]

e

[0615] tert-butyl 4-{[(2,4-difluorophenyl)methyllamino}piperidine-1-carboxylate (0.45 mmol, 147 mg), phenyl N-[(4-
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cyclopropoxyphenyl)methyllcarbamate (130 mg, 0.45 mmol) and CsoCO3 (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 %).

1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-(piperidin-4-yl)urea; trifluoroacetic acid

[0616] tert-butyl 4-({[(4-cyclopropoxyphenyl)methyl]carbamoyl}[(2,4-difluorophenyl)methyllamino)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 - 6.77 (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]*.

Example 158: 1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methyl]-1-
(piperidin-4-yl)urea; trifluoroacetic acid

[0617]
;

tert-butyl 4-{[(2,4-difluorophenyl)methyl]({[(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-
yl)methyl]carbamoyl})amino}piperidine-1-carboxylate

[0618]
F o
00K
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F o
N
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[0619] (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 ymol) in dichloromethane (0.5 ml). The reaction was stirred at room temperature for 30 min.
tert-butyl 4-{[(2,4-difluorophenyl)methyllamino}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%).

1-[(2,4-difluorophenyl)methyl]-3-[(2,2-dimethyl-2,3-dihydro-1-benzofuran-5-yl)methyl]-1-(piperidin-4-yl)urea;
trifluoroacetic acid
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[0620] 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

[0621] (0.16 ml) was added and stirred at 0 °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]".

Example  159: 1-[(2,4-difluorophenyl)methyl]-3-{[2,3-dihydro(2,2,3,3-2Hy)-1-benzofuran-5-ylJmethyl}-1-(1-
methylpiperidin-4-yl)urea; trifluoroacetic acid (160)

[0622]

4-(2-methoxy-2-oxoethyl)phenyl 2-chloroacetate

[0623]

[0624] 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%).

methyl 2-(3-ox0-2,3-dihydro-1-benzofuran-5-yl)acetate

[0625]

° 0]
\O

o

[0626] Aluminum trichloride (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%).

methyl 2-[2,3-dihydro(2,2,3,3-2H,)-1-benzofuran-5-yl]acetate
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[0627]

[0628] Methyl 2-(3-ox0-2,3-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-dihyd ro(2,2,3,3-2H4)-1 -benzofuran-5-ylJmethyl}-1-(1-methylpiperidin-4-

yl)urea; trifluoroacetic acid

[0629] 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(2,2,3,3-2H,)-1-benzofuran-5-yljacetate.

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, 1H), 4.40 (s, 2H), 4.26 (s, 2H), 3.58 (d, 2H), 2.84 - 2.76 (m, 5H), 2.38 (q, 2H), 1.92

(d, 2H).; LCMS: 420.0 [M+H]".

[0630] 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,

ASSAYS

In vitro determination of receptor activity

[0631] 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 of a 96 well plate that contained a compound according
to Formula(l). To 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 5-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-galactosidase substrate o-nitrophenyl b-D-galactopyranoside (ONPG, in PBS with 5% NP-40).
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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). ICsg is the calculated concentration in molar
that produces 50% maximal repression. The ICsg 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).

[0632] 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 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 hERG channel. lon 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.

[0633] 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 ug/ml G418. Before testing, cells were
harvested using Accumax (Innovative Cell Technologies).

[0634] Solutions: For electrophysiological recordings, the following solutions were used: External Solution: 2 mM
CaCly; 2 mM MgCly; 4 mM KCI; 150 mM NaCl; 10 mM Glucose; 10 mM HEPES; 305-315 mOsm; pH 7.4 (adjusted

with 5M NaOH.); Internal Solution: 140 mMKCI; 10 mM MgCly; 6 mM EGTA; 5 mM HEPES-Na; 5 mM ATP-Mg; 295-
305 mOsm; pH 7.25 (adjusted with 1M KOH).

[0635] 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.

[0636] 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.

[0637] 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 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 uM cisapride
(positive control) was added. Finally, washout with External Solution was performed until the recovery current reached
steady state.

[0638] Data Analysis: Data analysis was performed using DataXpress (Axon Instruments), Clampfit (Axon
Instruments) and Origin (OriginLab Corporation) software.

[0639] 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.

Beta-arrestin recruitment assay:
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Detecting GPCR signaling using the Tango Technology

[0640] 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) activity.

[0641] 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.

Substrate Loading Solution:

[0642] The Substrate Loading Solution consists of three reagents: Solution A (1 mM LiveBLAzer ™-FRET B/G
Substrate); Solution B, and Solution C.

Agonist Assay Protocol:

[0643] 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.

[0644] 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 (Corning Cat.
#3664)

1. 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% CO, for 6 or 16-24 hours (depending upon cell line specifics) before compound is
added.

2. 2. 40 nL of 1000X compound or known activator titration plus 4 uL of assay media is added to the cells in the

assay plate.

. 3. 4 L of Assay Media is added to all wells to bring the final assay volume to 40 pL.

4. 4. The assay plate is incubated for 5 or 16 hours (depending upon cell line specifics) at 37°C/5% CO5 in a

w

humidified incubator.
. 5. 8 uL of the Substrate Loading Solution is added to the assay plate.
. 6. The assay plate is incubated for 2 hours at room temperature, in the dark.
7.7. The assay plate is read on a fluorescence plate reader (Tecan Safire2) and the data is analyzed.

o O

Antagonist Assay Protocol:

[0645] An Agonist assay screen (see above) is run to obtain the EC80 concentration of the known activator to add in
step 3.

1. 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% CO for 6 or 16-24 hours (depending upon cell line specifics) before compound is
added.
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2. 2. 40 nL of 1000X compound or known antagonist titration plus 4 uL of Assay Media is added to the cells in the
assay plate and incubated for 30 minutes at 37°C/5% CO» in a humidified incubator.

3. 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.

. 4.4 yL of Assay Media is added to remaining control wells to bring the volume up to 40 pL.

5. 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.

6. 6. 8 pL of the Substrate Loading Solution is added to the assay plate.

. 7. The assay plate is incubated for 2 hours at room temperature, in the dark.

. 8. The assay plate is read on a fluorescence plate reader (Tecan Safire2) and the data is analyzed.

»

o

[0646] The following controls are run on each plate for each individual cell-line:

Full Agonist control

[0647] 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.

No Agonist control

[0648] The no 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.

Cell-free Control

[0649] 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.

EC80 Control (Antagonist mode only)

[0650] 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.

Known Agonist (Agonist mode) or Antagonist (Antagonist mode) Titration

[0651] 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.

Graphing Software

[0652] SelectScreen Cell-Based GPCR Profiling Service uses XLfit from IDBS. The dose response curve is curve fit to
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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 EC50/IC50 value for each given compound is provided.

[0653] The following equations were used for each set of data points:
Equation:

Background-Subtracted Fluorescence (F1 = Fluorescence Intensity):

F1 Sample — F1 Cell-Free Ctrl

Emission Ratio (using values corrected for background fluorescence):
Coumarin Emission (460 nm)/Fluorescein Emission (530 nm)

Response Ratio:

[0654]
Emission Ratio Compound / Emission Ratio No Agonist Ctrl

% Activation - Agonist Assays:

[0655]

{(Response Ratio Compound - Response Ratio No Agonist Ctrl )/Response Ratio Full Agonist Ctrl - Response Ratio
No Agonist Ctrl} * 100

% Inhibition - Antagonist Assays:

[0656]

{1 - (Response Ratio Compound - Response Ratio No Agonist Ctrl/Response Ratio EC80 Ctrl - Response Ratio No
Agonist Ctrl)} * 100
plCsp: negative logarithm of the concentration which causes 50% inhibition

[0657] 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.

Table 2 - pKi values of exemplified compounds

Compound 5-HT2a (pKi) (R-SAT) 5HT2A (pIC50) Beta-arrestin hERG (%inhibition (1uM))
1a/1b 7.6

2 5.5

3 8.9 33
4 8.6 11
5 9.0 29
6 8.7 70
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Compound 5-HT2a (pKi) (R-SAT) 5HT2A (pIC50) Beta-arrestin hERG (%inhibition (1uM))
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 7.2

14 8.8 77
15 8.5 19
16 8.7 29
17 94 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 7.2

31 8.2

32 8.1

33 1.0

34 6.5

35 6.7

36 7.6 29
37 6.2 8
38 8.4

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
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Compound 5-HT2a (pKi) (R-SAT) 5HT2A (pIC50) Beta-arrestin hERG (%inhibition (1uM))
50 7.0

51 7.6

52 74 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
77 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
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Compound 5-HT2a (pKi) (R-SAT) 5HT2A (pIC50) Beta-arrestin hERG (%inhibition (1uM))
93 7.4

94 7.0

95 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

114 8.2

115 9.5 49
116 7.2

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
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Compound 5-HT2a (pKi) (R-SAT) 5HT2A (pIC50) Beta-arrestin hERG (%inhibition (1uM))
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 9.3 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

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
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Patentkrav

1. Forbindelse ifglge formel (1)

Rj
|
N

(RS)q—( I (Rade

Rip Ria Ra Roa Rzn

R1‘Q7(C R4aRapym—N \I( N—(CRs5 RSb)n‘QiRQ
X

Ry Rig Roa Rz (y -
eller et farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer deraf, hvor:

m og n er uafheengigt et heltal udvalgt fra gruppen bestaende af 0, 1, 2 og 3;

p og g er uafheengigt et heltal udvalgt fra gruppen bestaende af 0, 1, 2, 3 og 4;

R1 og Ruiad er fluor, og R1a, R1b 0g R1c er hydrogen;

R2, Rz2a, Ran, R2c 0g R2q er uafthaengigt udvalgt fra gruppen bestaende af hydrogen,
deuterium, amino, hydroxyl, -OD, halogen, cyano, nitro, usubstitueret eller
substitueret C1-6 alkyl, usubstitueret eller substitueret C1.6 haloalkyl, usubstitueret
eller substitueret C1.6 hydroxyalkyl, usubstitueret eller substitueret C2-6 alkenyl,
usubstitueret eller substitueret C2-6 alkenyloxy, usubstitueret eller substitueret Co-

6 alkynyl, usubstitueret eller substitueret C2-6 alkynyloxy, usubstitueret eller
substitueret C1.-s alkoxy, usubstitueret eller substitueret Cs.s cycloalkyl, usubstitueret
eller substitueret Cs-6 heteroalicyclyl, substitueret eller usubstitueret aryl og
substitueret eller usubstitueret heteroaryl, hvor Rz ikke er hydrogen, hydroxy eller
benzyloxy eller R2 og Rab eller Rac, taget sammen med de atomer, som de er bundet
til, danner et ringsystem, eller R2a 0g Rab, eller R2c og R2d, taget sammen med de
atomer, som de er bundet til, danner et ringsystem;

Rs er udvalgt fra hydrogen, deuterium, hydroxyl, -OD, usubstitueret eller substitueret
C1-s alkyl, usubstitueret eller substitueret C1-6 haloalkyl, usubstitueret eller
substitueret C1.6 hydroxyalkyl, usubstitueret eller substitueret C2.6 alkenyl,
usubstitueret eller substitueret Cs.6 cycloalkyl, usubstitueret eller substitueret Cs-

6 heteroalicyclyl, substitueret eller usubstitueret aryl, substitueret eller usubstitueret
heteroaryl, -(CRgaRab {C(=0)ORgc 0g -(CH2}%C(=0)NRgaRob, hvor Rea, Rob 0g

Roc uafhaengigt er hydrogen eller C1-4-alkyl, hvor hver t er udvalgt fra gruppen
bestaende af 0, 1, 2 og 3;
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R4a, Rab, Rsa 0g Rsb, er uafhaengigt udvalgt fra gruppen bestaende af hydrogen,
deuterium og usubstitueret eller substitueret C1-6 alkyl, hvor nar m og n er 1, er Raa,
Rab, Rsa, Rsp hydrogen;

Re er udvalgt fra gruppen bestaende af hydrogen, deuterium, halogen, hydroxyl, oxo,
-OD, cyano, substitueret eller usubstitueret C1-4 alkyl og substitueret eller
usubstitueret C1-4 alkoxy, substitueret eller usubstitueret aryl eller Re og Rs, taget
sammen med de atomer, som de er bundet til, danner et ringsystem;

Rz er udvalgt fra gruppen bestaende af hydrogen, deuterium, halogen, hydroxyl, oxo,
-OD, cyano, substitueret eller usubstitueret C1-4 alkyl og substitueret eller
usubstitueret C1-4 alkoxy;

Rs er fravaerende eller udvalgt fra gruppen bestaende af hydrogen, deuterium,
cyano, hydroxyl, -OD, substitueret eller usubstitueret C1-4 alkyl, substitueret eller
usubstitueret C2-4 alkenyl, substitueret eller usubstitueret Cs-s cycloalkyl og
substitueret eller usubstitueret C1-4 alkoxy; og

XerOellerS.

2. Forbindelse eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer deraf
ifelge krav 1, hvor Rz er udvalgt fra gruppen bestaende af hydrogen, deuterium,
amino, hydroxyl, -OD, halogen, cyano, usubstitueret eller substitueret C1-6 alkyl,
usubstitueret eller substitueret C1-6 haloalkyl, usubstitueret eller substitueret C1-

6 hydroxyalkyl, usubstitueret eller substitueret C2-6 alkenyl, usubstitueret eller
substitueret C1.6 alkoxy, usubstitueret eller substitueret Cs.s cycloalkyl, usubstitueret
eller substitueret Cs-s heteroalicyclyl, substitueret eller usubstitueret aryl, og
substitueret eller usubstitueret heteroaryl R2q er udvalgt fra gruppen bestaende af
hydrogen, deuterium, amino, hydroxyl, - OD, halogen, cyano, usubstitueret eller
substitueret C1.6 alkyl, usubstitueret eller substitueret C1.6 haloalkyl, usubstitueret
eller substitueret C1-6 hydroxyalkyl, usubstitueret eller substitueret C2-6 alkenyl,
usubstitueret eller substitueret C1.6 alkoxy, usubstitueret eller substitueret Cs-

6 cycloalkyl, usubstitueret eller substitueret Cs.6 heteroalicyclyl, substitueret eller
usubstitueret aryl og substitueret eller usubstitueret heteroaryl

R2a, R2n 0g Rac er hydrogen eller R2a, R2c 0g Rad er hydrogen og R2 og R, taget
sammen med de atomer, som de er bundet til, danner et heteroalicyklisk eller

heteroarylt ringsystem.
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3. Forbindelse eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer deraf
ifelge krav 1 eller 2, hvor Rz, Rza, R2b, R2c 0g R2d uafheengigt er udvalgt fra gruppen
bestaende af hydrogen, halogen, hydroxyl, cyano, C1- alkyl, C1-6 haloalkyl, C1-

6 alkoxy, C2-6 alkenyloxy, C1-6 alkynyloxy C1-s haloalkoxy, Cs-4 cycloalkyl, Cs-

4 cycloalkyl-C1-3 alkyl og deutererede analoger deraf, eller R2 og R2b, sammen med

den phenylring, de binder sig til, og de atomer, som de er bundet til, danner et

bicyklisk fusioneret ringsystem, der har fglgende formler:

R‘IZa (VII),

hvor R12a, R12b, Ri12c, R13a, R13b, R14a 0g R14b uafhaengigt er fravaerende eller udvalgt
fra gruppen bestaende af hydrogen, halogen, hydroxyl, cyano, C1-4 alkyl og Ca-

4 alkoxy, og hvor Z1, Z2 og Z3 uafhaengigt er udvalgt fra gruppen bestadende af C, N,
O og S og/eller det dannede ringsystem er af formel (l1l), og bade R12a 0g R12p er

hydrogen eller methyl, og bade Ri3a 0g R13b er hydrogen eller methyl.

4. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer deraf
ifolge et hvilket som helst af kravene 1-3, hvor Rz2a, Rac, R2d 0g Rab, forudsat at

R2p ikke danner et ringsystem med Rz, er uathaengigt udvalgt fra gruppen bestaende
af hydrogen, deuterium, halogen, hydroxyl, methyl, -CDs, methoxy, -OCD3,-OCF3 og
-CF3 og/eller Rza, R2c 0g Rab er hydrogen, og Rad er hydrogen, fluor eller hydroxyl.
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5. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer deraf
ifolge et hvilket som helst af kravene 1-4, hvor Rz, forudsat at Rz ikke danner et
ringsystem med Rab, er udvalgt fra gruppen bestaende af halogen, cyano, methyl, -
CDs, ethyl, -CD2CDs3, eventuelt deutereret n-propyl, eventuelt deutereret iso-propyl,
eventuelt deutereret n-butyl, eventuelt deutereret iso-butyl, eventuelt deutereret n-
pentyl, eventuelt deutereret 2-methyl-butyl, eventuelt deutereret n-hexyl, eventuelt
deutereret 2-methyl-pentyl, eventuelt deutereret methoxy, eventuelt deutereret
ethoxy, eventuelt deutereret n-propoxy, eventuelt deutereret isopropoxy, eventuelt
deutereret allyloxy, eventuelt deutereret prop-2-yn-1-yloxy, eventuelt deutereret n-
butoxy, eventuelt deutereret iso-butoxy, eventuelt deutereret tert-butoxy, eventuelt
deutereret pentyl-oxy, eventuelt deutereret 4-methyl-butoxy, eventuelt deutereret
hexyl-oxy, eventuelt deutereret 4-methylpentoxy, eventuelt deutereret
cyclopropyloxy, eventuelt deutereret cyclopropylmethoxy, eventuelt deutereret
cyclopropylethoxy, eventuelt deutereret cyclobutyloxy, eventuelt deutereret
cyclobutyloxy, eventuelt deutereret cyclobutylmethoxy, eventuelt deutereret
cyclobutylethoxy, eventuelt deutereret C1-6 haloalkoxy, -OCF3, -OCF2CF3, -OCHF2, -
OCDF2, -CF3, -CF2CF3, -CHF2, CDF2 -CH2CF3, -CD2CF3, -CH2F, -CF2CH3 1,1,2,2-
tetrafluorobutyl og 1,1,1,2,2-pentafluorobutyl; eller Rz, forudsat at Rz ikke danner et
ringsystem med Rab, er udvalgt fra gruppen bestaende af 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 og (1,3-difluoropropan-2-yl)oxy;
eller Rz er udvalgt fra gruppen bestaende af 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 og (1,3-difluoropropan-2-yl)oxy og R2a, Ra2b, R2c 0g Rad er
hydrogen eller R2 og Rab, taget sammen med phenylringen, de binder sig til, og
atomerne, som de er bundet til, danner et bicyklisk fusioneret ringsystem, der har



10

15

20

25

DK/EP 3672954 T3

folgende generelle formel:

Risb Ryag
waub
o R123(m),

hvor R12a 0g R12b er hydrogen eller methyl, og bade R13a 0g R13b er hydrogen eller
methyl, og Rza, R2c 0g Rad er hydrogen eller Rz er udvalgt fra gruppen bestdende af
ethoxy, isopropoxy, n-propoxy, allyloxy, n-butoxy, iso-butoxy, tert-butoxy;,
cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy, 3-fluoropropoxy og 2,2-
difluoroethoxy, Rz2a, R2b, R2c 0g Rzd er hydrogen eller R2 og R2pn, sammen med den
phenylring, de binder sig til, og de atomer, som de er bundet til, danner et bicyklisk

fusioneret ringsystem, der har fglgende formler:
D
O

(1TTa),

\©\/O><(mb),
0g
: O (1),

0g Rza, R2c 0g Rad er hydrogen.

6. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereocisomer deraf
ifalge et hvilket som helst af kravene 1-5, hvor Rz er udvalgt fra gruppen bestaende
af ethoxy, n-propoxy, isopropoxy, allyloxy, iso-butoxy, tert-butoxy, cyclopropyloxy,
cyclopropylmethoxy, 2-fluoroethoxy, 3-fluoropropoxy, 2,2-difluoroethoxy eller Rz og
Rab, taget sammen med phenylringen, de binder sig til, og atomerne, som de er
bundet til, danner usubstitueret 2,3-dihydrobenzofuran-5-yl, usubstitueret

benzofuran-5-yl, og usubstitueret 2,2-dimethyl-2,3-dihydrobenzofuran-5-yl.
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7. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer deraf

ifolge et hvilket som helst af kravene 1-6, hvor halogen er fluor.

8. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereocisomer deraf
ifelge et hvilket som helst af kravene 1-7, hvor Rs er udvalgt fra gruppen bestaende
af hydrogen, deuterium, hydroxyl, -OD, substitueret eller usubstitueret C1-s alkyl,
substitueret eller usubstitueret -(CH2)s-Cs-6 cycloalkyl, substitueret eller usubstitueret
-(CH2)s-C2-5 heteroalicyclyl, substitueret eller usubstitueret -(CH2)s-C2-5 heteroaryl og
substitueret eller usubstitueret -(CH2)s-Cs-6 aryl, hvor hver s er udvalgt fra gruppen
bestaende af 0, 1, 2 og 3, eller Rs er udvalgt fra gruppen bestaende af hydrogen,
methyl, -CDs. ethyl, -CD2CDs3, n-propyl, -CD2CD2CDs, iso-propyl, cyclopropyl, -
CDCDsCDs3, -(CR9aR96){C(=0)ORgc 0g -(CH2){C(=O)NRgaRab, hvor Rea, Rob 0g

Roc uafthaengigt er hydrogen eller C1-4-alkyl, hvor hver t er udvalgt fra gruppen

bestaende af 0, 1, 2 og 3.

9. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereocisomer deraf

ifglge et hvilket som helst af kravene 1-8, hvor Rs er hydrogen eller methyl.

10. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge et hvilket som helst af kravene 1-9, hvor R4a, R4b, Rsa 0g Rsp uafhaengigt

er hydrogen eller methyl.

11. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer
deraf ifglge et hvilket som helst af kravene 1-10, hvor R4a, Rab, Rsa 0g Rsb er

hydrogen.

12. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge et hvilket som helst af kravene 1-11, hvor q er 0, eller Rs er udvalgt fra

halogen og C1-4 alkyl.

13. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer

deraf ifglge et hvilket som helst af kravene 1-12, hvor q er 1 og/eller Res er fluor.
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14. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer

deraf ifglge et hvilket som helst af kravene 1-13, hvor p er 0.

15. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge et hvilket som helst af kravene 1-14, hvor Rs er udvalgt fra gruppen
bestaende af hydrogen, methyl, ethyl, propyl, methoxy, ethoxy, C1-2. haloalkyl og C1-
2. haloalkoxy eller udvalgt fra gruppen bestaende af hydrogen, -CFs, -CHF2, -
CF2CF3 -OCF3, -OCF2CF3 og -OCHFo.

16. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge et hvilket som helst af kravene 1-15, hvor Rs er hydrogen og/eller X er O

og/ellermer1ognerOeller 1.

17. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge krav 1, hvor:

R4a, Rab, Rsa, Rsb, Re, R7, Rs hver er hydrogen,

m og n hverer 1,

pogqer0eller1,

XerO, og

Rs er udvalgt fra gruppen bestaende af hydrogen, methyl, -CDs. ethyl, -CD2CDs, n-
propyl, -CD2CD2CDg3, iso-propyl, cyclopropyl, -CDCD3CDg3, - (CR9aR9b)tC(=0)ORgc 0g
-(CH2)tC(=O)NRgaR9b, hvor Rea, Reb 0g Rec uafthaengigt er hydrogen eller C14-alkyl,

hvor hver t er udvalgt fra gruppen bestadende af 0, 1, 2 og 3.

18. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge et hvilket som helst af kravene 1-17, hvor:

R4a, Rab, Rsa, Rsb, Re, R7, Rs hver er hydrogen,

m og n hver er 1,

pogqerO,

XerO, og

Rs er udvalgt fra gruppen bestaende af hydrogen, methyl, -CDs. ethyl, -CD2CDs, n-
propyl, -CD2CD2CDg3, iso-propyl, cyclopropyl, -CDCD3CDg3, - (CR9aRob)t{C(=0)ORgc 0g
-(CH2)tC(=O)NR9aRab, hvor Rea, Reb 0g Rac uafthaengigt er hydrogen eller C1-4-alkyl,
hvor hver t er udvalgt fra gruppen bestaende af 0, 1, 2 og 3.
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19. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge krav 17 eller 18, hvor Rs er methyl eller hydrogen og/eller Rz er udvalgt
fra gruppen bestaende af ethoxy, n-propoxy, isopropoxy, allyloxy, iso-butoxy, tert-
butoxy, cyclopropyloxy, cyclopropylmethoxy, 2-fluoroethoxy, 3-fluoropropoxy og 2,2-
difluoroethoxy eller R2 og R2b, taget sammen med phenylringen, de binder sig til, og
atomerne, som de er bundet til, danner usubstitueret 2,3-dihydrobenzofuran-5-yl,
usubstitueret benzofuran-5-yl, og usubstitueret 2,2-dimethyl-2,3-dihydrobenzofuran-
5-yl.

20. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge krav 1, udvalgt fra gruppen bestaende af:
1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(2-methylpropoxy)-
phenyllmethyl}urea
1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-methylpropoxy)phenylmethyl}-1-(piperidin-4-
ylurea

1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyl|methyl}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-[(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-[(2,4-difluorophenyl)methyl]-3-{[4-(2-fluoroethoxy)phenyl]methyl}-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-3-[(4-ethoxyphenyl)methyl]-1-(1-methylpiperidin-4-
ylurea
3-[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-
4-yl)urea

3-{ [4-(tert-butoxy)phenyllmethyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-
4-yl)urea

3-(4-(allyloxy)benzyl)-1-(2,4-difluorobenzyl)-1-(1-methylpiperidin-4-yl)urea



10

15

20

25

30

DK/EP 3672954 T3

3-[(1-benzofuran-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-
ylurea

1-[(2,4-difluorophenyl)methyl]-3-[(3-methyl-1H-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-1H-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-1H-indol-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea
3-[(2,4-difluorophenyl)methyl]-3-(1-methylpiperidin-4-yl)-1-[(quinolin-6-yl)methyl]urea
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-yl)urea
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-1H-indazol-6-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-3-[(2-methyl-1H-indol-5-yl)methyl]-1-(1-
methylpiperidin-4-ylurea
1-[(2,4-difluorophenyl)methyl]-3-[(1,1-dioxo-2,3-dihydro-1A%-benzothiophen-5-
yl)methyl]-1-(1-methylpiperidin-4-yl)urea
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1-[(2,4-difluorophenyl)methyl]-3-[(2,3-dihydro-1H-inden-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea
3-[(1,3-benzothiazol-6-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-
4-yl)urea
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-
ylurea

1-[(2,4-difluorophenyl)methyl]-3-[(3-methyl-2H-indazol-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-3-[(4-{[2-(?*H3)methyl(1,1,1,3,3,3-°He)propan-2-
ylloxy}phenyl)methyl]-1-(1-methylpiperidin-4-yl)urea
3-[(3-cyano-4-methoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea
3-[(2,4-difluorophenyl)methyl]-1-[(4-fluorophenyl)methyl]-3-(1-methylpiperidin-4-
ylurea
3-[(2-chloro-4-methoxyphenyl)methyl]-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]-3-{[4-methoxy-2-(trifluoromethyl)phenyl]methyl}-1-(1-
methylpiperidin-4-yl)urea
3-[(2,4-difluorophenyl)methyl]-1-[(2-fluoro-4-nitrophenyl)methyl]-3-(1-methylpiperidin-
4-yl)urea
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-1H-indazol-5-yl)methyl]-1-(1-
methylpiperidin-4-yl)urea
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-[(2,4-difluorophenyl)methyl]-3-[(4-methoxyphenyl)methyl]-1-(piperidin-4-yl)urea
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1-[(2,4-difluorophenyl)methyl]-3-{[4-(?*H3)methoxyphenyllmethyl}-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-3-{[2-methoxy-4-(propan-2-yloxy)phenyllmethyl}-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-1-{1-[(1,1,1,3,3,3-?He)propan-2-ylpiperidin-4-yl}-3-{[4-
(propan-2-yloxy)phenyllmethyljurea
1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyllmethyljurea
1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(4-propoxyphenyl)methylJurea
3-[(1H-1,3-benzodiazol-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(quinoxalin-6-yl)methyl]urea
1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-[(quinoxalin-6-
yl)methyljurea
1-[(2,4-difluorophenyl)methyl]-1-[(3R,4S)-1,3-dimethylpiperidin-4-yl]-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea
1-[(2,4-difluorophenyl)methyl]-1-[(3S,4R)-1,3-dimethylpiperidin-4-yl]-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea
1-[(2,4-difluorophenyl)methyl]-1-(1,4-dimethylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyllmethyl}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)methyllphenyl}methyl)-1-(1-methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-3-[(1H-indazol-5-yl)methyl]-1-(1-methylpiperidin-4-
ylurea
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)phenylmethyl}-1-(1-
methylpiperidin-4-yl)urea
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1-[(2,4-difluorophenyl)methyl]-3-[(2-fluoro-4-nitrophenyl)methyl]-1-(1-methylpiperidin-
4-yl)urea
3-[(4-chloro-3-methoxyphenyl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-3-{[2-methyl-4-(propan-2-yloxy)phenyllmethyl}-1-(1-
methylpiperidin-4-yl)urea
1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-[(3S,4R)-3-fluoro-
1-methylpiperidin-4-ylJurea
1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-[(3R,4S)-3-fluoro-
1-methylpiperidin-4-ylJurea
1-[(2,4-difluorophenyl)methyl]-3-[(3-fluoro-4-methoxyphenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-3-[(2-fluoro-4-hydroxyphenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea
3-[(2,4-difluorophenyl)methyl]-3-(1-methylpiperidin-4-yl)-1-[(4-
phenoxyphenyl)methyllurea
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-
ylurea
3-[(2,4-difluorophenyl)methyl]-1-[(4-methoxyphenyl)methyl]-3-(1-methylpiperidin-4-
ylurea
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-yl)urea
1-[(2,4-difluorophenyl)methyl]-1-[1-(?°H3)methylpiperidin-4-yl]-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea
1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-[(4-
propoxyphenyl)methyljurea
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)phenyl]methyl}-1-(1-
methylpiperidin-4-yl)urea
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1-[(2,4-difluorophenyl)methyl]-3-{[2-fluoro-4-(propan-2-yloxy)phenyllmethyl}-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-3-{[3-methyl-4-(propan-2-yloxy)phenyllmethyl}-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-3-({4-[(2-ethylhexyl)oxy]phenyl}methyl)-1-(1-
methylpiperidin-4-yl)urea
1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(prop-2-yn-1-
yloxy)phenyllmethyljurea

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-yl)urea
3-[(2,4-difluorophenyl)methyl]-1-{[4-(3-fluoropropoxy)phenyllmethyl}-3-(1-
methylpiperidin-4-yl)urea
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-difluoroethoxy)phenyl]methyl}-1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea
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-
ylurea
1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-difluorophenyl)methyl]-3-(piperidin-4-
ylurea

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-?H4)-1-benzofuran-5-yljmethyl}-
1-(1-methylpiperidin-4-yl)urea.

21. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer
deraf ifglge krav 1, udvalgt fra gruppen bestaende af:
1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-yl)-3-[(4-propoxyphenyl)methylJurea 1-
[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-[(4-
propoxyphenyl)methyljurea
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3-{[4-(cyclopropylmethoxy)phenyl]methyl}-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-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)urea

3-{ [4-(tert-butoxy)phenyllmethyl}-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-yl)urea

1-[(2,4-difluorophenyl)methyl]-3-{[4-(2-fluoroethoxy)phenyl]methyl}-1-(1-
methylpiperidin-4-yl)urea
3-[(1-benzofuran-5-yl)methyl]-1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-
ylurea

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)phenylimethyl}-3-(1-
methylpiperidin-4-yl)urea

3-{ [4-(tert-butoxy)phenyllmethyl}-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-yl)-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea
1-[(2,4-difluorophenyl)methyl]-3-[(4-ethoxyphenyl)methyl]-1-(1-methylpiperidin-4-
ylurea

1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{[4-(propan-2-
yloxy)phenyllmethyl}urea og
1-[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)-3-{ [4-(2-
methylpropoxy)phenylimethyl}urea.

22. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer

deraf ifglge krav 1, hvor forbindelsen er 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-
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yl)-3-[(4-propoxyphenyl)methyl]urea.

23. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge krav 1, hvor forbindelsen er 1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)-3-[(4-propoxyphenyl)methyl]urea.

24. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer
deraf ifglge krav 1, hvor forbindelsen er 3-{[4-(cyclopropylmethoxy)phenyllmethyl}-1-
[(2,4-difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea.

25. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer
deraf ifglge krav 1, hvor forbindelsen er 1-[(4-cyclopropoxyphenyl)methyl]-3-[(2,4-
difluorophenyl)methyl]-3-(piperidin-4-yl)urea.

26. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer
deraf ifglge krav 1, hvor forbindelsen er 3-{[4-(tert-butoxy)phenyl]methyl}-1-[(2,4-
difluorophenyl)methyl]-1-(piperidin-4-yl)urea.

27. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer
deraf ifglge krav 1, hvor forbindelsen er 3-[(4-cyclopropoxyphenyl)methyl]-1-[(2,4-
difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea.

28. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer
deraf ifglge krav 1, hvor forbindelsen er 3-{[4-(tert-butoxy)phenyl]methyl}-1-[(2,4-
difluorophenyl)methyl]-1-(1-methylpiperidin-4-yl)urea.

29. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge krav 1, hvor forbindelsen er 1-[(2,4-difluorophenyl)methyl]-1-(piperidin-4-
yl)-3-{[4-(propan-2-yloxy)phenyl]methyl}urea.

30. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, stereoisomer
deraf ifglge krav 1, hvor forbindelsen er 1-[(2,4-difluorophenyl)methyl]-3-[(4-
ethoxyphenyl)methyl]-1-(1-methylpiperidin-4-yl)urea.
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31. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer
deraf ifglge krav 1, hvor forbindelsen er 1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)-3-{[4-(propan-2-yloxy)phenyllmethyl}urea.

32. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer
deraf ifglge krav 1, hvor forbindelsen er 1-[(2,4-difluorophenyl)methyl]-1-(1-
methylpiperidin-4-yl)-3-{[4-(2-methylpropoxy)phenyllmethyl}urea.

33. Forbindelse, eller farmaceutisk acceptabelt salt, hydrat, solvat, sterecisomer
deraf ifglge et hvilket som helst af kravene 1-32 til anvendelse ved behandling af en
sygdom udvalgt fra gruppen bestaende af unormal hormonaktivitet, Alzheimers
sygdom, Alzheimers sygdom demens, Alzheimers sygdom psykose, afhaengighed
(alkohol, kokain, metamfetamin, nikotin og opioid), Addisons sygdom, ADHD,
affektive lidelser, aggressivitet, agitation, akatisi, alkoholafhaengighed,
alkoholabstinens, amenoré, amyotrofisk lateral sklerose, anhedoni, anoreksi, anti-
NMDAR-encefalitis, angst, appetitforstyrrelser, astma, autisme, adfeerdsforstyrrelser,
adfeerdsforstyrrelser forboundet med demens, overspisningsforstyrrelse forbundet
med impulskontrolforstyrrelse (ICD), bipolar lidelse, blindhed, borderline lidelse,
borderline personlighedsforstyrrelse, bradykinesi, bulimi, kgb forbundet med ICD,
hjertearytmi, cerebrale vaskulzere ulykker, Charles Bonnets sygdom, kemoterapi-
induceret opkastning, barndomsautisme, kronisk smerte, kronisk sgvnlgshed,
kokainafhangighed, kognitive lidelser, kraniofacial smerte, temporomandibulzer led
(TMJ) / temporomandibuleer lidelse (TMD), Cushings sygdom, vildfarelse, demens,
demens med Lewy Body eller Lewy Body-demens, demens og psykose forbundet
med Creutzfeld-Jakobs sygdom (CJD), Gerstmann-Strausser-Schenkers sygdom
(GSSD) og dadelig familicer sgvnlgshed (FFI), depression, diabetes mellitus (ikke-
insulinafhaengig), diabetisk perifer neuropati, narkotikamisbrug, dobbeltsyn, Downs
syndrom, dyskinesi, dysthymi, dystoni, ejakulatorisk problem, emfysem, epilepsi,
ekstrapyramidal lidelse, fibromyalgi, skragbelighed, Friedrichs ataksi, frontotemperal
demens, spil forbundet med ICD, galaktoré, generel angstlidelse, glaukom, hartab
eller harudtynding, hallucinationer, hovedpine, haemorider, Huntingtons sygdom,
hyperprolaktinaemi, hypertension, hyperseksualitet forbundet med ICD, hypotension,
hypoglutamateriga-lidelser, impulskontrolforstyrrelse, idiopatisk trombocytopenisk
purpura, impotens, inkontinens, @get intraokulaert tryk, infertilitet, inflammatorisk
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smerte, sgvnlgshed, iskaemi, iskeemisk slagtilfeelde, Lewy Body-sygdom (LBD),
indleeringsforstyrrelser, libido (nedsat), tab af libido, lav mandlig fertilitet, lav
sadmobilitet, lupus, Machado-Josephs sygdom, starre depression, mani,
menopausale symptomer, metabolisk syndrom, metamfetaminafhaengighed,
migraene, mild kognitiv svaekkelse (MCI), motoriske tics, multiinfarktdemens, multipel
sklerose, multipleks udviklingsforstyrrelse, myokardieinfarkt, myoklonus, neuropatisk
smerte, neurodegenerativ lidelse, neuropsykiatrisk sygdom, nikotinafhaengighed,
ikke-motoriske symptomer pa Parkinsons sygdom udvalgt blandt demens,
depression, apati, hallucinationer, driblende spyt (sialorrhea), forstoppelse, smerter,
genitouringere problemer og sgvnforstyrrelser, obsessiv kompulsiv lidelse, on/off-
faenomener, opioidafhaengighed, osteoporose, panikanfald, Parkinsons sygdom,
Parkinsons demens sygdom, Parkinsons sygdom psykose, periodisk beveegelse af
lemmer under sgvn (PLMS), perifer vaskulzer sygdom, hypofysetumor, postherpetisk
neuralgi, progressiv supranucelar parese, prionsygdom inklusive Creutzfeld-Jakobs
sygdom (CJD), Gerstmann-Strausser-Schenkers sygdom (GSSD) og dadelig
familieer sgvnlgshed (FFI), prolaktinom, pseudobulbar affekt (PBA), psykomotorisk
bremsning, psykose, psykoser sekundeere til neurodegenerative lidelser,
psykosomatiske lidelser, psykotisk depression, posttraumatisk stresslidelse (PTSD),
Raynauds sygdom, reflekssympatisk dystrofi, rastigse ben-syndrom, retinal sygdom,
skizoaffektive lidelser, skizofreni, negative symptomer pa skizofreni, kognitiv
svaekkelse forbundet med skizofreni, sepsis, serotoninsyndrom, seksuel dysfunktion,
seksuel dysfunktion forbundet med antidepressiv brug, sevnapng, sgvnforstyrrelser,
sgvnopretholdelsessgvnlgshed, social angstlidelse, rygmarvsskade, spinocerebelleer
atrofi, selvmordstendens, trombose, trombotisk slagtilfeelde, trombotisk
trombocytopenisk purpura, tinnitus, treethed, Tourettes syndrom, forbigaende
sgvnlgshed, traumatisk hjerneskade, behandlingsresistent depression,
behandlingsresistent skizofreni, tremor, vaginal terhed, vasospasme vagenhed,
vaskulzer demens, hallucinationer forbundet med Parkinsons sygdom,
vrangforestillinger forbundet med Parkinsons sygdom kreeft, hjernekraeft, gliom, kraeft
i bugspytkirtlen, hypoaktiv seksuel lystlidelse, voksen type 2 diabetes mellitus med

Parkinsons sygdom eller demens og leverfibrose.
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