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HALOALLYLAMINE INHIBITORS OF SSAO/VAP-1
AND USES THEREFOR

FIELD OF THE INVENTION
[0001] The present invention relates to novel compounds which are capable of
inhibiting certain amine oxidase enzymes. Invention compounds are useful for
treatment of avariety of indications, e.g., the symptoms of inflammation in human
subjects aswell asin pets and livestock, the treatment of psychological diseases,
neurodegenerative disorders, and the like. In addition, the present invention relates to
pharmaceutical compositions containing these compounds, as well as various uses
therefor.

BACKGROUND OF THE INVENTION
[0002] Semicarbazide-sensitive amine oxidase (SSAO), also known as plasma
amine oxidase and benzylamine oxidase, isidentical in structure to vascular adhesion
protein-1 (VAP-1). Inthe following discussion, SSAO/VAP-1 isused to describe this
protein. Therole of thisprotein in inflammatory diseases has been reviewed (see, for
example, Smith DJ. and Vaino P.J., Targeting Vascular Adhesion Protein-1 to Treat
Autoimmune and Inflammatory Diseases. Ann. N.Y. Acad. Sci. 2007, Vol 1110,
pages 382-388; and McDonald LA. et a., Semicarbazide Sensitive Amine Oxidase
and Vascular Adhesion Protein-1: One Protein Being Validated as a Therapeutic
Target for Inflammatory Diseases. Annual Reports in Medicinal Chemistry, 2008,
Vol 43).

[0003] In most organisms, including humans, two families of mammalian amine
oxidases metabolize various mono-, di-, and polyamines produced endogenously or
absorbed from exogenous sources. These include the monoamine oxidases (MAO-A
and MAO-B) which are present in the mitochondria of most cell types and use
covaently bound flavin adenine dinucleotide (FAD) as the cofactor. Polyamine
oxidase is another FAD-dependent amine oxidase which oxidatively deaminates
spermine and spermidine. SSAO/VAP-1 belongs to the second family which is
dependent on copper and uses other co-factors apart from FAD, such as an oxidized
tyrosine residue (abbreviated as TPQ). MAO and SSAO/VAP-1 oxidatively
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deaminate some common substrates which includes the monoamines such dopamine,

tyramine and benzylamine.

[0004] Some of these enzymes were originaly defined by the ability of certain
compounds to inhibit the enzymatic activity thereof. For example MAO-A is
selectively inhibited by clorgyline, MAO-B by L-deprenyl, while neither clorgyline
nor L-deprenyl can inhibit the amine oxidase activity of SSAO/VAP-1. SSAO/VAP-
1 can beinhibited by semicarbazide, hence the name semicarbazide sensitive amine

oxidase.

[0005] SSAO/VAP-1 isan ectoenzyme containing avery short cytoplasmic tail, a
single transmembrane domain, and alarge, highly glycosylated extracellular domain
which contains the active center for the amine oxidase activity. SSAO/VAP-1 isaso
present in a soluble form circulating in the plasma of some animals. It has been

shown that this form is a cleaved product of membrane-bound SSAO/VAP-1. Itis
currently unclear if there are distinct functions for the membrane and soluble form of
SSAO/VAP-1.

[0006] SSAO/VAP-1 appears to have two physiological functions: the first isthe
amine oxidase activity mentioned above and the second is cell adhesion activity.

Both activities are associated with inflammatory processes. SSAO/VAP-1 was shown
to play an important role in extravasation of inflammatory cells from the circulation to
sites of inflammation (Salmi M. and Jalkanen S., VAP-I: an adhesin and an enzyme.
Trends Immunol 2001, 22, 211-216). VAP-I antibodies have been demonstrated to
attenuate inflammatory processes by blocking the adhesion site of the SSAO/VAP-1
protein, and, together with a substantial body of evidence of in vitro and in vivo
knockouts, it isnow clear that SSAO/VAP-1 isan important cellular mediator of
inflammation. Transgenic mice lacking SSAO/VAP-1 show reduced adhesion of
leukocytes to endothelial cells, reduced lymphocyte homing to the lymph nodes and a
concomitant attenuated inflammatory response in aperitonitis model. These animals
were otherwise healthy, grew normally, were fertile, and examination of various
organs and tissues showed the normal phenotype. Furthermore, inhibitors of the
amine oxidase activity of SSAO/VAP-1 have been found to interfere with leukocyte
rolling, adhesion and extravasation and, similar to SSAO/VAP-1 antibodies, exhibit

anti-inflammatory properties.
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[0007] Inflammation isthe first response of the immune system to infection or
irritation. The migration of leukocytes from the circulation into tissues is essential for
this process. Inappropriate inflammatory responses can result in local inflammation
of otherwise healthy tissue which can lead to disorders such as rheumatoid arthritis,
inflammatory bowel disease, multiple sclerosis and respiratory diseases. Leukocytes
first adhere to the endothelium via binding to adhesion molecules before they can start
the process of passing through the walls of the blood vessels. Membrane bound
SSAO/VAP-1 isabundantly expressed in vascular endothelial cells such as high
venule endothelial cells (HVE) of lymphatic organs and is also expressed in hepatic
sinusoidal endothelia cells (HSEC), smooth muscle cells and adipocytes. The
expression of SSAO/VAP-1 on the cell surface of endothelial cellsistightly regulated
and isincreased during inf anmation. hi the presence of an SSAO/VAP-1 substrate
(benzylamine), NFKB was activated in HSECs together with up regulation of other
adhesion molecules, E-selectin and chemokine CXCL8 (IL-8) in vitro. A recent study
confirms this result by showing by mutagenesis that the transcription and translation
of E-selectin and P-selectin isinduced by the enzyme activity of SSAO/VAP-1.
These results suggest an important role of the amine oxidase activity of SSAO/VAP-1
in the inflammatory response. It has been reported that the oxidase activity of
SSAO/VAP-1 induces endothelial E- and P-selectins and leukocyte binding (Jalkanen
S, @ a., The oxidase activity of vascular adhesion protein-1 (VAP-1) induces
endothelial E- and P-selectins and leukocyte binding. Blood 2007, 110, 1864-1870).

[0008] Excessive and chronic inflammatory responses have been associated with
the symptoms of many chronic diseases, such as rheumatoid arthritis, multiple
sclerosis, asthma, bronchitis and chronic obstructive pulmonary disease (COPD).
Patients suffering from either atopic eczema or psoriasis (both chronic inflammatory
skin disorders) have higher levels of SSAO/VAP-1 positive cellsin their skin
compared to skin from healthy controls.

[0009] SSAO/VAP-1 isaso highly expressed in adipocytes where it plays arole
in glucose transport independent of the presence of insulin. It has been observed that
levels of plasma SSAO/VAP-1 areincreased in patients suffering from diabetes.
Elevated levels of plasma SSAO/VAP-1 have been found in patients suffering from
other illnesses, such as congestive heart failure and liver cirrhosis. It isbelieved that
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SSAO/VAP-1 isassociated with most, if not all, inflammatory diseases whether the
inflammation isin response to an immune response or subsequent to other events such

as occlusion and reperfusion of blood vessels.

[0010] It has been reported that inhibition of vascular adhesion protein- 1
(VAP-1) suppresses endotoxin-induced uveitis (EIU). Inthe retina, SSAO/VAP-1 is
exclusively expressed in the vasculature, and its expression level was found to be
elevated during EIU. SSAO/VAP-1 inhibition in animal models of EIU significantly
suppressed |leukocyte recruitment to the anterior chamber, vitreous, and retina. The
data suggest an important role for SSAO/VAP-1 in the recruitment of leukocytes to
the immune-privileged ocular tissues during acute inflammation (see, for example,
Noda K. et al., Inhibition of vascular adhesion protein- 1 suppresses endotoxin-
induced uveitis. Faseb J 22, 1094-1 103 (2008)) and Noda K . et al., A Vascular
adhesion protein- 1 blockade suppresses choroidal neovascularization. Faseb J
(2008)).

[0011] In amouse overexpressing human SSAO/VAP-1, the SSAO inhibitor
Mofegiline significantly attentuates the LPS-induced increase in TNF-a. This
inhibitor also significantly reduces BAL cell counts. These results demonstrate that
SSAO/NAP-1 isinvolved in LPS-induced pulmonary inflammation (see, for example,
P.Yu et al American Journal of Pathology, 168, 718-726 (2006)). Acute lung injury
(ALI) and acute respiratory distress syndrome (ARDS) are serious inflammatory
disorders of the lung. These disorders are thought to develop when pulmonary or
systemic inflammation leads to systemic release of cytokines and other
proinflammatory molecules, which recruit neutrophils to the lungs, which in turn
release leukotrienes, oxidants, platelet-activating factor, and proteases (see, for
example, the Merck Manuals Online Medical Library on the World Wide Web at
merck.com/mmpe/secO6/chO66/chO66a.html).

[0012] SSAO/VAP-1 isupregulated in the liver and serum of patients with
inflammatory liver disease; inhibition of SSAO/VAP-1 activity decreases migration
of normal lymphocytes across hepatic sinusoidal endothelial cells and has significant
effects on the migration of peripheral blood lymphocytes. It has been suggested that
the restricted expression of SSAO/VAP-1 and increased production of secreted
SSAO/NAP-1 in inflammatory liver disease indicates utility of this protein asa
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therapeutic target for diseases associated with liver inflammation (see, for example, P.
Lalor et a., Ann. N.Y. Acad. Sci. 1110: 485°96 (2007)).

[0013] During the SSAO/VAP-1 amine oxidase cataytic cycle, the covalently
bound cofactor, TPQ, isfirst reduced, and then re-oxidized by oxygen in the presence
of copper with the generation of hydrogen peroxide as aby-product. It has been
speculated that excessive amounts of hydrogen peroxide concentrations can be
deleterious and may contribute to the pathology of various inflammatory and
neurodegenerative processes (Gotz M.E., et a., Oxidative stress. freeradical
production in neural degeneration. Pharmacol Ther 1994; 63: 37-122).

[0014] Monoamine oxidase inhibitors have been used as therapeutic agents for
many years (see Tipton, K.F. et al., Monoamine Oxidase and Disease, Academic
Press, 1984). Monoamine oxidase-B (MAO-B) is an enzyme present on outer
mitochondrial membranes. hi man MAO-B oxidatively deaminates dopamine, N-
methylhistamine and some trace amines. Monoamine oxidase inhibitors have been
known for many years and some are clinically prescribed medications for the
treatment of Parkinson's disease and more recently for the treatment of CNS disorders
such as bipolar depression and attention deficit hyperactivity disorder (ADHD), where
dopamineislikely to play an important role in the pathophysiology. The most well
known MAO-B inhibitor is Selegiline (L-deprenyl, Eldepryl® or Anipryl® for
veterinary use) which isused to treat Parkinson's disease and senile dementia. A
transdermal patch formulation of Selegiline (Emsam Patch) has been shown to be
effective treatment for major depression (Bodkin, JA. and Amsterdam, J.D.,
Transdermal Selegiline in Mg or Depression: A Double-Blind, Placebo-Controlled,
Parallel-Group Study in Outpatients. AmJ Psychiatry 2002; 159:1869-1875), and is
currently being evaluated in ADHD patients. The drug isaso being evaluated to help
people stop smoking tobacco and marijuana.

[0015] Inflammation isbelieved to be an important feature of neurodegenerative
diseases such as Parkinson's disease, Alzheimer's disease and multiple sclerosis, and
similarly is afeature of the pathophysiology that occurs after a cerebral
occlusion/reperfusion event (Aktas, O. et a., Neuronal damage in brain inflammation.
Arch Neurol 2007, 64:185-9). Excessive activity of MAO-B and SSAO/VAP-1 has
been independently implicated in these processes (Xu, H-L. et al., Vascular Adhesion
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Protein- 1 plays an important role in postischemic inflammation and neuropathology in
diabetic, estrogen-treated ovariectomized female rats subjected to transient forebrain
ischemia. Journal Pharmacology and Experimental Therapeutics, 2006, 317: 19-26
and Youdim, M.B., Buccafusco, J.J., Multi-functional drugs for various CNS targets
in the treatment of neurodegenerative disorders. TrendsPharmacol Sci, 2005 26:27-
35).

[0016] Some known MAOQ inhibitors aso inhibit SSAO/VAP-1 (e.g., the
MAO-B inhibitor Mofegiline illustrated below). Mofegiline has been reported to
inhibit experimental autoimmune encephalomyelitis (US 2006/0025438 Al). This
inhibitor isamember of the haloallylamine family of MAO inhibitors; the halogen in
Mofegiline isfluorine. Fluoralylamine inhibitors are described in Bey P., US Patent
No. 4,454,158 (Allyl amine MAOQ inhibitors). There have been reports of a
chloroallylamine, MDL 72274 (illustrated below), selectively inhibiting rat
SSAO/VAP-1 compared to MAO-A and MAO-B.

F<_H Cl._H
/@/\I/NHZ : Il ~NH,
F

Mofegiline MDL72274
Other examples structurally related to Mofegiline can be found in LJIPC WO
2007/120528 A2.

[0017] References to the following examples of SSAO/VAP-1 inhibitors, and to
the effects of such inhibitorsin various animal models of disease, can be found in the
review publication by McDonald |.A. et al., Semicarbazide Sensitive Amine Oxidase
and Vascular Adhesion Protein-1: One Protein Being Validated as a Therapeutic
Target for Inflammatory Diseases. Annual Reports in Medicinal Chemistry, 2008,
Vol 43.

[0018] A family of modestly potent propargylamine compounds was reported to
inhibit SSAO/VAP-1 from anumber of diverse species (O'Connell, K.M. et d.,
Differential inhibition of six copper amine oxidases by afamily of 4-(aryloxy)-2-
butynamines: Evidence for anew mode of inactivation. Biochemistry 2004, 43,
10965-10978 and W0O2007/005737) with activity in the micromolar range. Other
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SSAO/VAP-1 inhibitors have appeared in the patent literature in recent times. Many
of these compounds, like semicarbazide, rely upon ahydrazine functional group to
form acovalent imine bond with the TPQ cofactor. Two examples are presented
below and can be found in the patent publications from La Jolla Pharmaceutical
Company (LJPC, WO 2006/094201) and Biotie Therapies Corporation (US Patent
No. 6,624,202). Examples from these series of inhibitors were shown to be effective
in anumber of in vivo inflammation models, such as mouse ulcerative colitis, mouse
LPS-induced septic shock, rat carrageenan foot models, in amouse model that
resembles human multiple sclerosis, in various rodent models of arthritis, and in a
transient forebrain ischemia model in estrogen-treated ovariectomized female rats.
Some of these hydrazine-based inhibitors were reported to show selective inhibition
of SSAO/VAP-1 compared to MAO. However, these compounds are not necessarily
desirable therapeutic compounds since the hydrazine functional group is frequently

associated with undesirable side effects.

FuH
CH
©]/\/NHNH2 ©:? N
NH,
OH

LJPC Example BioTie Example

[0019] Other families of SSAO/VAP-1 inhibitors have appeared recently in the
scientific and patent literature and these are also described in the review cited
previously (McDonald I. A. et a.). Some of these compounds, such as the thiazole
heterocylic series from Astellas, are reported to be very potent against the rat and
human enzyme. One example is shown below. It isreported that these did not inhibit
MAO. Another compound was claimed to inhibit damage to vascular permeability in

the eyes of streptozotocin-induced diabetic rats.

H
N =N N NH
N\ o) NH

Adtellas Example
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[0020] Haloallylamine compounds that differ from Mofegiline in core structure
have been synthesized and were shown to inhibit the amine oxidase activity from
copper-dependent amine oxidases from anumber of species (see Kim J. et al.,
Inactivation of bovine plasma amine oxidase by haloalylamines. Bioorg Med Chem
2006, 14, 1444-1453). These compounds have been included in a patent application
(Sayre, L. WO 2007/005737).

cl cl
H | NH, H,N IH

New haloallylamines

[0021] A number of publications discuss these and other amine oxidase
inhibitors, but none of these inhibitors were tested asinhibitors of human
SSAO/VAP-1 (seelLee et a., 3-Pyrrolines are mechanism-based inactivators of the
guinone-dependent amine oxidases but only substrates of the flavin-dependent amine
oxidases. JAm Chem Soc 2002, 124, 12135- 12143; Zhang Y . et a., Highly potent 3-
pyrroline mechanism-based inhibitors of bovine plasma amine oxidase and mass
spectrometric confirmation of cofactor derivatization. Bioorg Med Chem 2007, 15,
1868-1877).

[0022] 2-Hal o-substituted-4-amino-2-butenoic acid and ester derivatives are
known in the literature (see, for example, Chebib M., et al., Analogs of y-
aminobutyric acid (GABA) and trans-4-aminocrotonic acid (TACA) substituted in the
2 position as GABAC receptor antagonists. Brit J Pharmacol, 1997, 122, 1551-1560;
Silverman R.B. and George C , Inactivation of y-aminobutyric acid
aminotransaminase by (Z)-4-amino-2-fluorobut-2-enoic acid. Biochemistry, 1988, 27,
3285-3289). These compounds are described in the patent application
WQ02007/005737 (Amine oxidase inhibitors) where they are claimed to inhibit
copper-dependent amine oxidases and methods of using such inhibitors for
therapeutic applications. There was no recognition, however, of the inhibitory effects

of these compounds against human SSAO/VAP-1.
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FIC/OZH cl CO,R

| NH I/NH

H 2 H 2

[0023] 3-Adamantyl-substituted 3-chloroallyamine has been reported in the
literature, but there is no indication, however, of whether this compound inhibits
SSAO/VAP-1 or any other amine oxidase enzyme (Vashkevich E.V. et a., Synthesis
of trichloronitrodienamino adamantine derivatives. Russian J Applied Chem, 1999,

35, 1773-1776; Vashkevich E.V. et a., Synthesis of surfactants derived from
adamantane. Russian J Applied Chem, 2001, 74, 1892-1989).

SUMMARY OF THE INVENTION
[0024] In one aspect, the present invention provides substituted haloallylamine
compounds that inhibit SSAO/VAP-1. Surprisingly, modification of 3-substituted-3-
haloallylamine structures described in the prior art has led to the discovery of novel
compounds that are potent inhibitors of the human SSAO/VAP-1 enzyme.

Furthermore, certain of these novel compounds are also inhibitors of MAO-B.

[0025] Invention compounds are useful for avariety of applications, e.g., for the
treatment of the symptoms of inflammation in human subjects aswell asin pets and
livestock. Human inflammatory diseases include arthritis, Crohn's disease, irritable
bowel disease, psoriasis, asthma, chronic pulmonary obstructive disease,
bronchiectasis, artherosclerosis, inflammation due to diabetes, and inflammatory cell-
mediated tissue destruction following stroke. Another aspect of the present invention
provides substituted haloallylamine compounds that inhibit SSAO/VAP-1 and MAO-
B with similar efficacy. Certain of these SSAO/VAP-1/MAO-B inhibitors are useful
for the treatment of psychologica diseases (such as mgjor depression, bipolar
depression, and attention deficit hyperactivity disorder), neurodegenerative disorders

(such as Parkinson's disease and Alzheimer's disease), and the like.

[0026] In another aspect, the present invention describes the synthesis and use of
compounds which inhibit the amine oxidase activity of SSAO/VAP-1, and describes

the use of such inhibitors to treat patients suffering inflammatory diseases.
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[0027] In another aspect, the present invention describes the synthesis and use of
compounds which inhibit both MAO-B and SSAO/VAP-1 at the same time, and
describes the use of such inhibitors to treat patients suffering from neurodegenerative

[processes.

DETAILED DESCRIPTION OF THE INVENTION
[0028] In accordance with the present invention, there are provided compounds

having the structure (Formula 1):

R4 R3
R2
N
H/ \R1
Formula |

or stereoisomers, enantiomers, diastereoisomers, polymorphic forms, or

pharmaceutically acceptable derivatives thereof; wherein:
Rlishydrogen or lower akyl;

R2is hydrogen, substituted or unsubstituted lower alkyl, bromine, chlorine or

fluorine;

R3 and R4 are independently hydrogen, bromine, chlorine, fluorine, substituted or
unsubstituted -alkyl-B-R5-RS6, substituted or unsubstituted -alkenyl-B-R>-R5,
substituted or unsubstituted -alkynyl-B-R5-R8, substituted or unsubstituted
-cycloalkyl-B-R>-R8, substituted or unsubstituted -cycloalkenyl-B-R 5-R8, or
substituted or unsubstituted -heterocyclyl-B-R5-R6;

provided, however, that one of R3 and R4 isbromine, chlorine or fluorine, but

both R3 and R4 are not bromine, chlorine or fluorine at the same time;

10
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B is selected from oxygen, sulfur, -S(O),-, -S(O)NH-, -S(O),NH- or
-NHC(O)NH-,

RS is substituted or unsubstituted alkyl, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted cycloalkenyl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted alkylaryl, substituted or
unsubstituted alkylheteroaryl, substituted or unsubstituted alkenylaryl,
substituted or unsubstituted alkenylheteroaryl, substituted or unsubstituted
alkynylaryl, or substituted or unsubstituted akynylheteroaryl; and

R6ishydrogen or afunctiona group which improves the performance properties
of the resulting compounds, e.g., potency, selectivity against MAOB, as well

as the solubility and/or drug-like properties of said compound.

[0029] Functional groups which improve the performance properties of the
resulting compounds, e.g., potency, selectivity against MAOB, aswell asthe
solubility and/or drug-like properties of invention compounds include radicals bearing
such functionalities as morpholines, piperidines, sulfones, sulfonamides,

carboxamides, and the like. Examples of R6 include:

11
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wherein:
each of R7 and R8 are independently hydrogen, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylaryl, or substituted or unsubstituted akylheteroaryl; or

12
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R7 and R& may cooperate to form a substituted or unsubstituted cycloalkyl,
cycloalkenyl, heterocycloalkyl, or heterocycloalkenyl ring system;

RYishydrogen, amido, carboximido, lower alkylamido, cycloalkylamido, lower

alkylcarboximido, or cycloalkylcarboximido;

each of R and R!! are independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted akenyl, or substituted or unsubstituted akynyl;

and

R2is selected from substituted or unsubstituted alkyl, substituted or unsubstituted
akenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylaryl, alkylheteroaryl, substituted or unsubstituted alkylheteroaryl, amido,
carboximido, lower alkylamido, cycloalkylamido, lower akylcarboximido, or

cycloakylcarboximido.

[0030] Presently preferred examples of R8 include:

O\\s//o R’ /E R’ O/\\s//o Y TCI\ R7
VN \N/ ~ N/
e O Ty

R8

1
s RS 0 RS
LLLL, R12 ‘li/ \‘/ ‘7?1'/ \‘/
RS R®

wherein R7, R8, R9, R, R11 and R are as defined above.

[0031] In the above structural formulae and throughout the present specification,

the following terms have the indicated meaning:

[0032] "Lower alkyl" alone or in combination means an alkane-derived radical
containing from 1to 6 carbon atoms (unless specifically defined) that includes a

straight chain alkyl or branched alkyl. The straight chain or branched alkyl group is

13
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attached at any available point to produce a stable compound. In many embodiments,
alower alkyl isastraight or branched alkyl group containing from 1-6, 1-4, or 1-2,
carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, t-butyl, and the like.
"Optionally substituted lower alkyl" denotes lower alkyl that isindependently
substituted, with one or more, preferably 1, 2, 3, 4 or 5, aso 1, 2, or 3 substituents,
attached at any available atom to produce a stable compound. For example "fluoro
substituted lower alkyl" denotes alower alkyl group substituted with one or more
fluoro atoms, such as perfluoroakyl, where preferably the lower akyl is substituted
with 1, 2, 3, 4 or 5 fluoro atoms, aso 1, 2, or 3 fluoro atoms. While it isunderstood
that substitutions are attached at any available atom to produce a stable compound,
when optionally substituted alkyl isan R group of amoiety such as-OR, -NHR,
-C(O)NHR, and the like, substitution of the alkyl R group is such that substitution of
the alkyl carbon bound to any -O-, -S-, or -N- of the moiety (except where -N- isa
heteroaryl ring atom) excludes substituents that would result in any -O-, -S-, or -N- of
the substituent (except where -N- is aheteroaryl ring atom) being bound to the akyl
carbon bound to any -O-, -S-, or -N- of the moiety.

[0033] In general, "substituted” refers to an organic group as defined herein (e.g.,
an alkyl group) in which one or more bonds to a hydrogen atom contained therein are
replaced by abond to non-hydrogen or non-carbon atoms. Substituted groups also
include groups in which one or more bonds to a carbon(s) or hydrogen(s) atom are
replaced by one or more bonds, including double or triple bonds, to aheteroatom.
Thus, a substituted group will be substituted with one or more substituents, unless
otherwise specified. In some embodiments, a substituted group is substituted with 1,
2,3, 4,5, or 6 substituents. Examples of substituent groups include halogens (i.e., F,
Cl, Br, and 1); hydroxyls, alkoxy, alkenoxy, alkynoxy, aryloxy, aralkyloxy,
heterocyclyloxy, and heterocyclylalkoxy groups; carbonyls (oxo); carboxyls; esters;
urethanes; oximes; hydroxylamines; alkoxyamines; aralkoxyamines; thiols; sufides,
sulfoxides; sulfones; sulfonyls; sulfonamides; amines; N-oxides, hydrazines,
hydrazides; hydrazones; azides; amides; ureas, amidines; guanidines; enamines,
imides; isocyanates; isothiocyanates, cyanates, thiocyanates, imines; nitriles (i.e. CN);
and the like.
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[0034] Substituted ring groups such as substituted cycloalkyl, aryl, heterocyclyl
and heteroaryl groups aso include rings and fused ring systems in which abond to a
hydrogen atom isreplaced with abond to a carbon atom. Therefore, substituted
cycloakyl, aryl, heterocyclyl and heteroaryl groups may also be substituted with
substituted or unsubstituted alkyl, alkenyl, and alkynyl groups as defined herein.

[0035] The phrase "akyl" refers to hydrocarbyl chains comprising from 1to 20
carbon atoms. The phrase "akyl" includes straight chain alkyl groups, such as
methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl,
dodecyl, and the like. The phrase also includes branched chain isomers of straight
chain alkyl groups, including but not limited to, the following which are provided by
way of example: -CH(CH ,),, -CH(CH 5)(CH,CH,), -CH(CH,CH,),, -C(CH ),
-C(CH,CHy),, -CH,CH(CH ),, -CH,CH(CH,)(CH,CH,), -CH,CH(CH ,CH,),,
-CH,C(CH,)5, -CH,C(CH,CH,),, -CH(CH 3)CH(CH 3)(CH ,CH ), -CH,CH,CH(CH,),,
-CH,CH,CH(CH,)(CH, CH,), -CH,CH,CH(CH,CH,),, -CH,CH,C(CH ),
-CH,CH,C(CH,CH,),, -CH(CH 5)CH,, CH(CH,),, -CH(CH5)CH(CH 5)CH(CH ,),, and
-CH(CH ,CH3)CH(CH 3)CH(CH 3)(CH ,CHg). Thus, alkyl groups include primary alkyl
groups, secondary alkyl groups, and tertiary alkyl groups. Preferred akyl groups
include alkyl groups having from 1to 16 carbon atoms, or from 1to 3 carbon atoms,
such asmethyl, ethyl, propyl, and -CH(CH ),,.

[0036] The phrase "akenyl" refers to hydrocarbyl chains comprising from 2 to
20 carbon atoms and comprising & least one carbon-carbon double bond (-C=C-).
The phrase "alkenyl" includes straight chain alkenyl groups, aswell as branched
chain isomers of straight chain alkenyl groups. Preferably, alkenyl groups comprise
from 1to 8 double bond(s). The phrase "substituted alkenyl" refers to an alkenyl
group that is substituted according to the definition provided above.

[0037] The phrase "akynyl" refers to hydrocarbyl chains comprising from 2 to
20 carbon atoms and comprising & least one carbon-carbon triple bond (—-C=C-). The
phrase "akynyl" includes straight chain alkynyl groups, aswell asbranched chain
isomers of straight chain alkynyl groups. Preferably, alkynyl groups comprise from 1
to 8 triplebond(s). The phrase "substituted alkynyl" refers to an alkynyl group that is
substituted according to the definition provided above.
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[0038] "Aryl" aone or in combination refers to amonocyclic or bicyclic ring
system containing aromatic hydrocarbons such as phenyl or naphthyl, which may be
optionally fused with acycloaky! of preferably 5-7, more preferably 5-6, ring
members. A "substituted aryl” is an aryl that isindependently substituted, with one
or more, preferably 1, 2, 3,4 or 5, aso 1, 2, or 3 substituents, attached at any available
atom to produce a stable compound.

[0039] "Heteroaryl" aone or in combination refers to amonocyclic aromatic ring
structure containing 5 or 6 ring atoms, or abicyclic aromatic group having 8to 10
atoms, or atricyclic aromatic group having 13-15 atoms, wherein heteroaryl contains
one or more, preferably 1-4, more preferably 1-3, even more preferably 1-2,
heteroatoms independently selected from the group consisting of O, S, and N.
Heteroaryl isalso intended to include oxidized Sor N, such as sulfinyl, sulfonyl and
N-oxide of atertiary ring nitrogen. A carbon or nitrogen atom is the point of
attachment of the heteroaryl ring structure such that a stable compound is produced.
Examples of heteroaryl groups include, but are not limited to, pyridinyl, pyridazinyl,
pyrazinyl, quinaoxalyl, indolizinyl, benzo[b]thienyl, benzothiazole, quinazolinyl,
purinyl, indolyl, quinolinyl, pyrimidinyl, pyrrolyl, oxazolyl, thiazolyl, thienyl,
isoxazolyl, oxathiadiazolyl, isothiazolyl, tetrazolyl, imidazolyl, triazinyl, furanyl,
benzofuryl, and indolyl. "Nitrogen containing heteroaryl" refers to heteroaryl
wherein any heteroatoms are N. A "substituted heteroaryl” is aheteroaryl that is
independently substituted, with one or more, preferably 1, 2, 3,4 or 5, aso 1,2, 0r 3
substituents, attached a any available atom to produce a stable compound.

[0040] "Alkylaryl" aone or in combination refers to an alkyl moiety as defined
herein, bearing an aryl substituent (as defined herein) appended thereto, and a
"substituted alkylaryl" isan akylaryl that isindependently substituted, with one or
more, preferably 1, 2, 3,4 or 5, aso 1, 2, or 3 substituents, attached a any available
atom to produce a stable compound.

[0041] "Alkylheteroaryl” aone or in combination refers to an alkyl moiety as
defined herein, bearing aheteroaryl substituent (as defined herein) appended thereto,
and a"substituted alkylheteroaryl” isan akylheteroaryl that isindependently
substituted, with one or more, preferably 1, 2, 3,4 or 5, adso 1, 2, or 3 substituents,
attached at any available atom to produce a stable compound.
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[0042] "Alkenylaryl" aone or in combination refers to an akenyl moiety as
defined herein, bearing an aryl substituent (as defined herein) appended thereto, and a
"substituted alkenylaryl" isan akenylaryl that isindependently substituted, with one
or more, preferably 1, 2, 3,4 or 5, also 1, 2, or 3 substituents, attached at any available

atom to produce a stable compound.

[0043] "Alkenyheteroaryl” alone or in combination refers to an alkenyl moiety as
defined herein, bearing aheteroaryl substituent (as defined herein) appended thereto,
and a"substituted alkenylheteroaryl” is an alkenylheteroaryl that isindependently
substituted, with one or more, preferably 1, 2, 3,4 or 5, also 1, 2, or 3 substituents,
attached at any available atom to produce a stable compound.

[0044] "Alkynylaryl" aone or in combination refers to an alkynyl moiety as
defined herein, bearing an aryl substituent (as defined herein) appended thereto, and a
"substituted alkynylaryl" isan akynylaryl that isindependently substituted, with one
or more, preferably 1,2, 3,4 or 5, also 1, 2, or 3 substituents, attached at any available

atom to produce a stable compound.

[0045] "Alkynylheteroaryl” aone or in combination refers to an alkynyl moiety
as defined herein, bearing a heteroaryl substituent (as defined herein) appended
thereto, and "substituted alkynylheteroaryl" isan akynylheteroaryl that is
independently substituted, with one or more, preferably 1,2, 3,4 0r 5, aso 1, 2,0r 3

substituents, attached at any available atom to produce a stable compound.

[0046] "Cycloalkyl" refers to saturated, non-aromatic monocyclic, bicyclic or
tricyclic carbon ring systems of 3-10, also 3-8, more preferably 3-6, ring members per
ring, such as cyclopropyl, cyclopentyl, cyclohexyl, adamantyl, and the like. A
"substituted cycloalkyl" isacycloakyl that isindependently substituted, with one or
more, preferably 1, 2, 3,4 or 5, dso 1, 2, or 3 substituents, attached at any available

atom to produce a stable compound.

[0047] "Cycloakenyl" refers to unsaturated, non-aromatic monocyclic, bicyclic
or tricyclic carbon ring systems of 3-10, also 3-8, more preferably 3-6, ring members
per ring, and comprising at least one carbon-carbon double bond (-C=C-). Examples

of cycloalkenyl groups include cyclopropenyl, cyclopentenyl, cyclohexenyl,
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adamantenyl, and the like. A "substituted cycloalkenyl" isacycloakenyl that is
independently substituted, with one or more, preferably 1,2,3,40r 5,aso 1,2, 0or 3
substituents, attached at any available atom to produce a stable compound.

[0048] "Heterocyclyl" refers to saturated, or unsaturated, but non-aromatic
monacyclic, bicyclic or tricyclic carbon ring systems of 3-10, also 3-8, more
preferably 3-6, ring members per ring, wherein one or more of the ring members,
preferably 1-4, more preferably 1-3, even more preferably 1-2, are heteroatoms
independently selected from the group consisting of O, S, and N. When the ring
system is saturated, "heterocyclyl” may also bereferred to as "cycloheteroalkyl”, and
when the ring system is unsaturated, "heterocyclyl” may also bereferred to as
"cycloheteroalkenyl” or "cycloheteroalkadienyl”, depending on the presence of one or

more sites of unsaturation in the ring.

[0049] A "substituted heterocyclyl" is aheterocyclyl that isindependently
substituted, with one or more, preferably 1, 2, 3,4 or 5, aso 1, 2, or 3 substituents,
attached at any available atom to produce a stable compound.

[0050] "Alkylheterocyclyl" refersto an alkyl moiety as defined herein, bearing a
heterocyclyl substituent (as defined herein) appended thereto, and a'substituted
alkylheterocyclyl” isan alkylheterocyclyl that isindependently substituted, with one
or more, preferably 1,2, 3,4 or 5, aso 1, 2, or 3 substituents, attached at any available

atom to produce a stable compound.

[0051] "Alkenylheterocyclyl" refersto an alkenyl moiety as defined herein,
bearing a heterocyclyl substituent (as defined herein) appended thereto, and
a'substituted alkenylheterocyclyl” is an akenylheterocyclyl that isindependently
substituted, with one or more, preferably 1, 2, 3,4 or 5, aso 1, 2, or 3 substituents,
attached at any available atom to produce a stable compound.

[0052] "Alkynylheterocyclyl" refers to an alkynyl moiety as defined herein,
bearing a heterocyclyl substituent (as defined herein) appended thereto, and
a'substituted alkynylheterocyclyl" is an alkynylheterocyclyl that isindependently
substituted, with one or more, preferably 1, 2, 3,4 or 5, also 1, 2, or 3 substituents,
attached at any available atom to produce a stable compound.
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[0053] In aparticular embodiment of the present invention, there are provided

compounds of Formula (1a):

R4 R3
R2
N
H R
Formula la

or pharmaceutically acceptable derivatives thereof, wherein:

Rlishydrogen,

R2is hydrogen, substituted or unsubstituted lower alkyl, bromine, chlorine or
fluorine;

R3isbromine, chlorine or fluorine;

R4 is substituted or unsubstituted -alkyl-B-R5-R6, substituted or unsubstituted
-akenyl-B-R5-R6, substituted or unsubstituted -alkynyl-B-R5-RS6, substituted or
unsubstituted -cycloalkyl-B-R5-RS, substituted or unsubstituted
-cycloalkenyl-B-R 5-R5, or substituted or unsubstituted -heterocyclyl-B-R5-RS;

B isoxygen, sulfur, -§(0,)-, -S(O)NH-, -S(O,)NH- or -NHC(O)NH-;

R>is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted alkylaryl, substituted or unsubstituted alkylheteroaryl,
substituted or unsubstituted alkenylaryl, substituted or unsubstituted
alkenylheteroaryl, substituted or unsubstituted alkynylaryl, or substituted or
unsubstituted alkynyheteroaryl; and

R6ishydrogen or afunctional group which improves the performance properties
of the resulting compounds, e.g., potency, selectivity against MAOB, aswell

as the solubility and/or drug-like properties of said compound.
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[0054] Functional groups which improve the performance properties of the
resulting compounds, e.g., potency, selectivity against MAOB, as well asthe
solubility and/or drug-like properties of compounds of Formula | include radicals
bearing such functionalities as morpholines, piperidines, sulfones, sulfonamides,

carboxamides, and the like. Examples of Réinclude:

£
'771'//\N \/\N f( O\\//O
\/S\,\()
£\
N ~" N F O\\//O
\/S\'O
0 o] 0

V2R R VAR

R8 R R® R®
RO><R" R7 R7
‘7_{ . 771} s RS iLL' /O\’/RB
RO R9
x‘( \/\D é\/t“) x‘( \/\LI\IIC)'-l3
N & “‘i
OOy
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wherein:

each of R7 and R8 are independently hydrogen, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylaryl, or substituted or unsubstituted alkylheteroaryl; or

R’ and R& may cooperate to form a substituted or unsubstituted cycloalkyl,
cycloalkenyl, or heterocyclyl ring system;

ROishydrogen, amido, carboximido, lower alkylamido, cycloalkylamido, lower

alkylcarboximido, or cycloalkylcarboximido;

each of R and R** are independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, or substituted or unsubstituted alkynyl;

and

R2js selected from substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylaryl, substituted or unsubstituted alkylheteroaryl, amido, carboximido,
lower akylamido, cycloalkylamido, lower alkylcarboximido, or

cycloakylcarboximido.

[0055] Presently preferred examples of R6 include:

\V4 VA
‘7,{/ ﬁ<R9 “gl/ ﬁ<R9 it“/\|/ \l/

R® R8
R 0 R11

>< .S " R8 0} " R8
et
R? R9

wherein R7, R8, R9, R0, R11 gnd R are as defined above.
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[0056] In accordance with one embodiment of the present invention, presently
preferred compounds include compounds of Formula | wherein R3is fluorine and B is

oxygen.

[0057] In accordance with another embodiment of the present invention,
presently preferred compounds include compounds of Formula | wherein R3is

chlorine and B is oxygen.

[0058] In accordance with yet another embodiment of the present invention,
presently preferred compounds include compounds of Formula | wherein R4is

methylene; R>is substituted aryl; and RSis selected from the group consisting of:

o\\s//0 R’ E R’ OB\S//O R’ _C R’
i&‘/ \'<R9 ii/ \‘<R9 i{ \T/ z_: \T/

O
I

RB
R10 RN
R7 R7
‘12L><R12 L‘LL‘ /S\{/RB ‘-‘i /o\l/Rs
R? RO
wherein:

each of R7 and R8 are independently hydrogen, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted alkyl, substituted or unsubstituted
cycloakyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
cycloakenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylaryl, or substituted or unsubstituted alkylheteroaryl; or

R7 and R8 may cooperate to form a substituted or unsubstituted cycloalkyl,
cycloakenyl, or heterocyclyl ring system;

R9is hydrogen, amido, carboximido, lower alkylamido, cycloalkylamido, lower
alkylcarboximido, or cycloalkylcarboximido;

each of R and R are independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, or or unsubstituted alkynyl; and
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R2 s selected from substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylaryl, substituted or unsubstituted alkylheteroaryl, amido, carboximido,
lower akylamido, cycloakylamido, lower alkylcarboximido, or

cycloakylcarboximido.

[0059] In accordance with a still further embodiment of the present invention,
presently preferred compounds include compounds of Formula | wherein R4is
methylene; R®is substituted aryl or benzothiazole; and the remaining R groups are as
defined above. In accordance with one preferred aspect of this embodiment of the
present invention, compounds include the above-described compounds of Formula |
wherein R3isfluorine and B is oxygen. In accordance with another preferred aspect
of this embodiment of the present invention, compounds include the above-described

compounds of Formula | wherein R3is chlorine and B is oxygen.

[0060] It isunderstood that compounds described by Formula | may be
administered in aprodrug form wherein the substituent R can be selected from such
functiona groups as -C(O)akyl, -C(O)aryl, -C(O)-arylalkyl, C(O)heteroaryl,
-C(O)-heteroarylalkyl.

[0061] The phrase "prodrug” refers to a compound that, upon in vivo
administration, is metabolized by one or more steps or processes or otherwise
converted to the biologicaly, pharmaceutically or therapeutically active form of the
compound. Prodrugs can be prepared by modifying functional groups present in the
compound in such away that the modifications are cleaved, either in routine
manipulation or in vivo, to a compound described herein. For example, prodrugs
include compounds of the present invention wherein ahydroxy, amino, or sulfhydryl
group isbonded to any group that, when administered to amammalian subject, can be
cleaved to form afree hydroxyl, free amino, or free sulfhydryl group, respectively.
Representative prodrugs include, for example, amides, esters, enol ethers, enol esters,
acetates, formates, benzoate derivatives, and the like of alcohol and amine functional
groups in the compounds of the present invention. By virtue of knowledge of
pharmacodynamic processes and drug metabolism in vivo, those of skill in this art,

once a pharmaceutically active compound isknown, can design prodrugs of the
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compound (see, e.g., Nogrady (1985) Medicinal Chemistry A Biochemical Approach,
Oxford University Press, New Y ork, pages 388-392).

[0062] It isaso understood that the inventive compounds described by Formula |
may be present as E and Z isomers, also known as cis and trans isomers. Compounds
of the present invention may have asymmetric centers and may occur, except when
specifically noted, as mixtures of stereoisomers or as individual diastereomers, or
enantiomers, with all isomeric forms being included in the present invention.
Compounds of the present invention embrace all conformational isomers.
Compounds of the present invention may also exist in one or more tautomeric forms,

including both single tautomers and mixtures of tautomers.

[0063] The inventive compounds described by Formula | may exist as acid
addition salts when abasic amino group ispresent, or as metal salts when an acidic

group ispresent.

[0064] The phrase "pharmaceutically acceptable salt” refers to any salt
preparation that is appropriate for use in a pharmaceutical application.
Pharmaceutically-acceptable saltsinclude amine salts of minera acids (e.g.,
hydrochlorides, hydrobromides, sulfates, and the like); and amine salts of organic
acids (e.g., formates, acetates, lactates, malates, tartrates, citrates, ascorbates,
succinates, maleates, butyrates, valerates, fumarates, alkylsulfonates, arylsulfonates,
and the like).

[0065] The phrase "pharmaceutically acceptable solvates' refersto an
aggregation of amolecule and one or more molecules of solvent. Some compounds
have atendency to associate with afixed molar ratio of solvent molecules in the solid
state. The solvent molecules may interact with the non-solvent molecule by dipole-
dipole interactions, ion-dipole interactions, coordinate bonds, and the like. When the
solvent iswater, the solvate isreferred to as ahydrate. Many organic solvents can
also form solvates, including, e.g., ethers such as diethyl ether and tetrahydrofuran,
alcohols such as methanol and ethanol, ketones such as acetone, DMF, DMSO and
others. Solvates may beidentified by various methods known in the art. For
example, solvates in which the solvent molecules contain hydrogen may be
observable by 1H NMR. Additional methods useful in identifying solvates include
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thermogravimetric analysis, differential scanning calorimetry, X-ray analysis and
elemental analysis. Solvates are readily formed simply by dissolving a compound in a
solvent and removing the unassociated solvent by suitable techniques, e.g.,
evaporation, freeze drying or crystallization techniques. It istherefore well within the
skill in the art to produce such solvates. Indeed, it is often the case that careful drying
of acompound is necessary to remove the residual solvent that ispart of a solvate.
Compounds described herein may form solvates and all such solvates are within the

scope of the invention.

[0066] Exemplary compounds according to the present invention include

compounds having the following structures:
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[0067] Exemplary compounds according to the present invention include:
(E)-3-Fluoro-4-phenoxybut-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(trifluoromethyl) phenoxy)but-2-en- 1-amine,
(E)-4-(2,4-Dichlorophenoxy)-3-fluorobut-2-en- 1-amine,
(E)-3-Fluoro-4-(4-methoxyphenoxy)but-2-en- 1-amine,
(E)-4-(4-Amino-2-fluorobut-2-enyl oxy)benzamide,
(E)-4-(3,4-Difluorophenoxy)-3-fluorobut-2-en-1 -amine,
(E)-3-Fluoro-4-(4-nitrophenoxy)but-2-en- 1-amine,
(E)-4-(4-tert-Butyl phenoxy)-3-fluorobut-2-en- 1-amine,
(2)-3-Fluoro-4-(4-(trifluoromethyl) phenoxy)but-2-en-1-amine,
(E)-3-Fluoro-4-(3-(trifluoromethyl)phenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-fluorophenoxy)but-2-en- 1-amine,
(E)-3-Fuoro-4-(4-(methylsulfonyl)phenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(morpholinosul fonyl)phenoxy)but-2-en- 1-amine,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N,N-diisopropyl benzamide,
(E)-4-(4-Amino-2-fluorobut-2-enyl oxy)-N-benzylbenzamide,
(2)-3-Fluoro-4-phenoxybut-2-en- 1-amine,
(2)-4-(2,4-Dichlorophenoxy)-3 -fluorobut-2-en- 1-amine,
(EM-(3-Chloro-4-fluorophenoxy)-3-fluorobut-2-en-I-amine,
(E)-3-Fluoro-4-(4-phenoxyphenoxy)but-2-en- 1-amine,
(E))-4-(4-Amino-2-fluorobut-2-enyloxy)benzonitrile,
A-4-(4-Amino-2-fluorobut-2-enyloxy)-2-fluorobenzonitrile,

(E)-4-@ enzo[ d] [1,3]dioxol-5-yloxy)-3-fluorobut-2-en- 1-amine,
(E)-3-Fluoro-4-(naphthal en-2-yloxy)but-2-en- 1-amine,
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(E)-(4-(4-Amino-2-fluorobut-2-enyl oxy) phenyl) (phenyl)methanone,
(E)-4-(2-Chloro-4-nitrophenoxy)-3-fluorobut-2-en-l-amine,
(E)-4-(6-Chlorobenzo[d][I,3]dioxol-5-yloxy)-3-fluorobut-2-en-I-amine,
(E>4-(4-Amino-2-fluorobut-2-enyloxy)-N-(3-fluoro-5-
(trifluoromethyl)benzyl)benzamide,

(E,)-3-Fluoro-4-(4-(morpholinosul fonyl) phenoxy)but-2-en- 1-amine,
(E)-4-(4-(4,4-Dimethyl-4,5-dihydrooxazol-2-yl) phenoxy)-3-fluorobut-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(methylsulfonyl) phenoxy)but-2-en-I-amine,
(2)-3-Chloro-4-(2-chloro-4-nitrophenoxy)but-2-en- 1-amine,
(E)-3-Chloro-4-(2-chloro-4-nitrophenoxy)but-2-en- 1-amine,

(E)-I -Fluoro-4-(4-(methylthio)phenoxy)but-2-en- 1-amine,
(22)-4-(4-tert-Butyl-2-chlorophenoxy)-3-fluorobut-2-en- 1-amine,
(E)-3-Fluoro-4-(2-chloro-4-(methyl sulfonyl) phenoxy)but-2-en- 1-amine,
(ED-4-(4-Amino-2-fluorobut-2-enyloxy)-N-cyclopentyl benzamide,
(E)-4-(4-Amino-2-fluorobut-2-enyl oxy)-~,A/-dimethyl benzenesulfonamide,
(E™-4-(4-Amino-2-fluorobut-2-enyl oxy)-N-benzyl-N-methyl benzamide,
(E)-3-Fluoro-4-(4-(trifluoromethyl sulfonyl) phenoxy)but-2-en-l-amine,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N,N-dimethylbenzamide,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N,N-diethyl benzenesul fonamide,
(E)-3-Fluoro-4-(4-(methylsulfinyl) phenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(3-methyl-4-(methyl sulfonyl) phenoxy)but-2-en-I-amine,
(E*-(4-(4-Amino-2-fluorobut-2-enyloxy)phenyl) (pyrrolidin-I-yl)methanone,
(E)-4-(2-Chlorophenoxy)-3-fluorobut-2-en- 1-amine,
(E)-4-(3,5-Dichlorophenoxy)-3-fluorobut-2-en-1 -amine,
(E)-4-(4-Bromophenoxy)-3-fluorobut-2-en- 1-amine,
(E)-3-Fluoro-4-(4-iodophenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(isopropylsulfonyl) phenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(pyrrolidin- 1-ylsulfonyl) phenoxy)but-2-en- 1-amine,
N-4-(4-(  Ethylsulfonyl)phenoxy)-3-fluorobut-2-en- 1-amine,
R/5-(™)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(I-phenyl ethyl ) benzamide,
(E)-4-(4-(Benzylsulfonyl)phenoxy)-3-fluorobut-2-en- 1-amine,
(2Q)-4-(Biphenyl-4-yloxy)-3-fluorobut-2-en- 1-amine,
(E,)-4-(4-amino-2-fluorobut-2-enyloxy)-N-cyclohexylbenzamide,
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S-(E"-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(I-phenylethyl)benzamide,
iR-(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(I-phenyl ethyl) benzamide,
(2Q)-3-Fluoro-4-(phenylthio)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-isopropoxyphenoxy)but-2-en- 1-amine,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N- zerz-butyl benzamide,
(E)-4-(4-(Cyclopentylsulfonyl) phenoxy)-3-fluorobut-2-en-l -amine,
(E)-3-Fluoro-4-(4-(isobutyl sulfonyl) phenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(neopentyl sulfonyl) phenoxy)but-2-en- 1-amine,

(E)-li -Fluoro-4-(4-(phenethyl sulfonyl) phenoxy)but-2-en- 1-amine,
(E))-4-(4-(sec-Butylsulfonyl)phenoxy)-3-fluorobut-2-en-1-amine,
(E)-3-Fluoro-4-(4-(I-phenylethylsulfonyl) phenoxy)but-2-en-I  -amine,
(E"-3-Fluoro-4-(4-(4-fluorobenzyl sulfonyl)phenoxy)but-2-en-l -amine,
(E>4-(9H-Carbazol-2-yloxy)-3-fluorobut-2-en-1-amine,

(E)-4-(4-( 1H-Imidazol- 1-yl)phenoxy)-3-fluorobut-2-en- 1-amine,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-isopropylbenzamide,
(E))-4-(4-Amino-2-fluorobut-2-enyloxy)-N-phenylbenzamide,

(i "-3-Fluoro-4-(2-methylbenzo[ d]thiazol-5-yloxy)but-2-en-1-aniine,
N-4-(Benzo[ d]thiazol-2-yloxy)-3-fluorobut-2-en-1-amine,
(E)-7V-(4-(4-Amino-2-fluorobut-2-enyloxy) phenyl)acetamide,
(E)-7-(4-Amino-2-fluorobut-2-enyloxy)-3-(4-hydroxyphenyl)-4H-chromen-4-one,
(E)-3-Fluoro-4-(pyridin-3-yloxy)but-2-en-1 -amine,
(E)-3-Fluoro-4-(2-p-tolylbenzo[ d] thiazol -6-yl oxy)but-2-en- 1-amine,
(E)-2-(4-(4-Amino-2-fluorobut-2-enyl oxy) phenyl sulfonyl)ethanol,
(E™-3-Fluoro-4-(4-(2-morpholinoethyl sulfonyl) phenoxy)but-2-en-I -amine,
(E)-3-Fluoro-4-(4-(2-(pyrrolidin- 1-yl)ethylsulfonyl)phenoxy)but-2-en- 1-amine,
(E,)-3-Fluoro-4-(4-(2-(piperidin- 1-yl)ethylsulfonyl) phenoxy)but-2-en- 1-amine,
N)-3-Fluoro-4-(2-methylpyridin-3-yloxy)but-2-en- 1-amine,

(i "-3-Fluoro-4-(6-methylpyridin-3-yloxy)but-2-en- 1-amine,
(E,)-3-Fluoro-4-(2-methyl benzo[ d] thiazol-6-yloxy)but-2-en-l-amine,
"E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-isopropyl benzenesul fonamide,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-iV-cyclohexylbenzenesulfonamide,
(E)-4-(4-Amino-2-fluorobut-2-enyl oxy)- N-(I-phenyl ethyl) benzenesul fonamide,
(E)-3-Fluoro-4-(4-(4-(4-methoxyphenyl)thiazol -2-yl)phenoxy)but-2-en- 1-amine,
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(2Q)-3-Fluoro-4-(phenylsulfonyl)but-2-en- 1-amine,
S-(E)-4-(4-Amino-2-fluorobut-2-enyloxy)- N-(I-phenylethyl)benzenesulfonamide,
(E)-4-(2-tert-Butylbenzo[ d] thiazol-5-yloxy)-3-fluorobut-2-en-1  -amine,
(M-3-Fluoro-4-(2-p-tolylbenzo[ d] thiazol -5-yl oxy) but-2-en-1-amine,
(2"-4-(2-Cyclohexylbenzo[ d]thiazol-5-yloxy)-3-fluorobut-2-en-1-amine,
(2s)-3-Fluoro-4-methoxybut-2-en- 1-amine,
(2)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-cyclohexylbenzamide,

(E)-I -Fluoro-4-(4-(trifluoromethoxy) phenoxy)but-2-en-  1-amine,
S-(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-3-chloro-N-(I-phenyl ethyl) benzamide,
ra-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(adamantyl)beiizamide,
r@-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(4-(trifluoromethyl) phenyl)benzamide,
(E"-4-(4-Amino-2-fluorobut-2-enyloxy)-3,5-dichl oro-N-cyclohexyl benzamide,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-3-chloro-N-cyclohexyl benzamide,
(E™-4-(4-Amino-2-fluorobut-2-enyloxy)-N-cyclohexyl-3-fluorobenzamide,
A-4-(4-Amino-2-fluoro-3-methylbut-2-enyloxy)-  N-cyclohexylbenzamide, and
A-4-(4-Amino-2-fluoro-3-methylbut-2-enyloxy)-  N-cyclohexylbenzamide.

[0068] The compounds of the invention can be prepared in avariety of ways,

such as, for example, employing the synthetic protocol described in Scheme 1, below:

Scheme 1
R3 RZ 3 R2
HO—CHz"J:L'CHz‘NP 1 —_—_— RS'B'CHL |_| 'CHz‘NP 1
Formula 11 Method A Formula IV

wherein R?, R3, B and R® are as defined herein; and P, isafunctional group used to
protect anitrogen functionality. Examples of Pi are the tert-butyloxycarbonyl group
(BOC) and the phthalimido group.
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[0069] Compounds represented by Formula |1l are known in the literature; where
specific compounds are not described, these can be prepared by those skilled in the art

of organic synthesis by standard procedures.

[0070] A compound represented by Formula Il is either directly used in a
displacement reaction, such as a Mitsunobu reaction, to yield the compound
represented by Formula IV, or isfirst converted to abromide, chloride or iodide by
procedures well known in the art, then treated with anucleophilic reagent or
organometallic reagent to furnish the compound represented by Formula IV (Method
A).

[0071] The Mitsunobu reaction conditions are well described in the scientific and
patent literature (see, for example, the World Wide Web at
en.wikipedia.org/wiki/Mitsunobu_reaction, and Mitsunobu, O., The use of diethyl
azodicarboxylate and triphenylphosphine in synthesis and transformation of natural
products. Synthesis 1981, 1-28) and proceed by contacting an alcohol with an
appropriately substituted phenolic or thiophenolic group, or a substituted phthalimide
in the presence of adialkyl azodicarboxylate and triphenylphosphine in an organic
solvent such astetrahydrofuran (THF) or CH2C12 (CH,CIL.).

[0072] Conversion of the alcohol group in Formula I11 to the corresponding
bromide, chloride or iodide is accomplished by any number of commonly used
procedures (See, for example, March J. Advanced Organic Synthesis, John Wiley &
Sons, Third Edition 1985), including treatment with PBr in toluene or CBr4 and
triphenylphosphine in an organic solvent such as CH,CI,. The resulting halide can be
treated with nucleophiles such as substituted alcohols, phenols, amines, or thiols to
afford the compound represented by Formula IV. One well known procedure isthe
Gabriel reaction which introduces the amino group protected at the phthalimide (See
March J. Advanced Organic Synthesis, John Wiley & Sons, Third Edition 1985).

[0073] There are many well established chemical procedures for the deprotection
of the compounds described by Formula 1V to the inventive compounds described by
Formula | (Method B; see Scheme 2). For example if Pi isaBOC protecting group,

compounds described by Formula IV can betreated with an acidic substance such as

dry hydrogen chloride in a solvent such asdiethyl ether to furnish the compounds
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described by Formula | asthe hydrochloride salt. If Pi isaphthalimido protecting
group, this can be removed in atwo-step process by contacting compounds described
by Formula IV with areagent such as hydrazine in awarm solvent such as ethanol,
followed by extraction of the free amine by standard procedures to afford the
compounds of Formula | as free amino compounds. In general, the free amino
compounds are converted to acid addition salts for ease of handling and for improved
chemical stability. Examples of acid addition salts include but are not limited to
hydrochloride, hydrobromide and methanesulfonate salts.

Scheme 2
R R2 R? R2
R5-B-CH, I | CH,—NP; —>  R®B-CH, | | CH,—NH,
Method B
Formufa \V Formula |

[0074] Asreadily recognized by those of skill in the art, numerous additional
methods for the preparation of invention compounds can be employed by those of
skill in the art of organic synthesis (see, for example, Scheme 3). Two additional
exemplary procedures are described herein. In the first procedure, compounds
described by Formula IV can be elaborated to the compounds Formula V wherein R>
isaryl, heteroaryl, substituted aryl, substituted heteroaryl, cycloalkyl, cycloakenyl,
heterocyclyl (e.g.., cycloheteroalkyl or cycloheteroalkenyl), aryl-R®, heteroaryl-R®,
substituted aryl-RS, substituted heteroaryl-R8, alkylaryl, alkyheteroaryl, substituted
alkylaryl, substituted alkylheteroaryl, alkylaryl-RS, alkylheteroaryl-R 6, substituted
alkylaryl-RS, substituted alkylheteroaryl-RS, alkenylaryl, alkenyheteroaryl, substituted
alkenylaryl, substituted alkenylheteroaryl, alkenylaryl-R®, alkenylheteroaryl-RS,
substituted alkenylaryl-RS6, substituted alkenylheteroaryl-R8, akynylaryl,
alkynylheteroaryl, substituted akynylaryl, substituted alkynylheteroaryl, alkynylaryl-
RS, alkynylheteroaryl-R®, substituted alkynylaryl-RS6, or substituted alkynylheteroaryl-
RS,
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R5-B-CH; | I
Formula v

[0075]

PCT/IB2008/003124

Scheme 3
R® R?
CH,—NP, — ™  R®R5%B<CH, |_I CH,—NP,
[For example,
Method C or Formula V
Method D]
Method B
R R2
ROR5-B-CH, |_| CH,—NH,
Formula 1l

For example, phenolic compounds described by Formula V, such as

Formula VI (see Scheme 4), can be converted through an alkylation reaction to

compounds described by Formula VI1I.

[0076]

Treatment of the phenolic compound Formula VI with Reagent 1and a

base, such astriethylamine, in a solvent such as THF for 30 min to 24 hours at

temperatures from 49C to reflux temperature affords the nitrogen protected compound
described by Formula VII (Method C; see Scheme 4). Deprotection to the primary
amine can be achieved by one of the methods described above (Method B).
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Scheme 4
R3 R2
HO-Aryl-B-CH,- |_| -CH,-NP
Formula VI
2 )
~Ne™p, Method C
Reagent 1
N |
N 0 AkB-CH, CH,—NP,
Formula ViIi
[0077] In another procedure, well known chemical synthetic methods can be

applied for the elaboration of aryl bromides to compounds described by Formula 1X
(Method D; see Scheme 5). The benzylic bromide described by Formula VIl is
contacted with the amino Reagent 2 in a solvent such as THF in the presence of a
base, such astriethylamine, and at temperatures ranging from 49C to reflux
temperature. Thereaction is allowed to proceed from 30 min to 24 hours, then
worked up by standard methods to yield the nitrogen protected compound described
by Formula IX. Deprotection to the primary amine can be achieved by one of the
methods described above (Method B).

39



WO 2009/066152 PCT/IB2008/003124

Scheme 5
R3 R?
Br-CH,-ArYI|-B-CH - l | -CH,-NP
Formula VIII
\,N.H Method D
Reagent 2
BOC~_
N R3 RZ
(o ||
“\CH,-Aryl-B-CH, CH,—NP,
Formula IX

[0078] Compounds described by FormulaV can be also prepared from
compounds of Formula 111 by procedures in which RéRS isintroduced as a preformed
functional entity; see Scheme 6 and Method A ; these compounds can be deprotected
to the primary amine by the Method B procedures described above to afford the
compounds described by Formula 1. If B is oxygen, the preformed functional entities
are generally phenol derivatives. Many such phenolic compounds are known in the
chemical literature, while others can readily be synthesized by methods well known in
the art of synthetic chemistry.
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Scheme 6
R3 R2 R3 R2
HO-CHZ-J—_—-I—-CHZ-NP N -> ROR5-B-CH,- |—| CH,-NP
Formula HI Method A Formula VII
R® R? R® R?
ROR5-B-CH, l | CH,—NP, —>  R®RSB-CH, | I CH,—NH,
Method B
Formula V Formula |
[0079] An example of how this can be accomplished is described by the reaction

of Reagent 3 and the compounds described by Formula 111 to furnish the protected
amino compounds described by Formula VIl (see Scheme 7).

Scheme 7
o/ﬁ R® R2
N : + N
k/ \/\O/AI' OH HO——CH, CHy—NP;
Reagent 3 Formula Il
Method A

O/\‘ R3 RZ
N -
k/ \/\O-AryI-B-CHz-

CH,-NP

Formula VII

[0080] Reagent 3 can bereadily prepared by methods in the art of organic
synthesis. See, for example, Scheme 8, wherein the bromide Reagent 1 can be
condensed with amono-protected dihydroxyphenyl compound shown by Reagent 4

41



WO 2009/066152 PCT/IB2008/003124

according to the Method C described above, followed by deprotection of Intermediate

1to yield Reagent 3. The choice of deprotection methods will depend on the nature
of the phenolic protecting group P,.

Scheme 8
O/ﬁ o/\
|\/ + HO-Ar-OP;  ———» k/
N\/\Br N\/\O/ Ar-OP,
Method C

Reagent 1 Reagent 4 Intermediate 1

Reagent 3
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[0081] The synthesis of the starting material described by Formula I11 can be
prepared by a Wittig-Emmons-Horner olefination reaction from the reaction of
Reagent 4 with Reagent 5 (see Scheme 9). According to Method E, the Wittig-
Emmons-Horner Reagent 5 is dissolved in a solvent such as THF, cooled to between -
40PC and 0°C, and then treated slowly with a strong base such as n-butyllithium in
hexanes. When the anion derived from Reagent 5 was formed, a solution of the
aldehyde Reagent 4 in a solvent such as THF is added quickly, then the reaction is
allowed to proceed at ambient temperature for 4 to 24 hours. The reaction mixture is
then quenched with water and the product Intermediate 2 isisolated in the normal
way. The ester in Intermediate 1 can bereduced to the alcohol in Formula 111 by
Method F, which is exemplary of many methods known in the art of organic synthesis
suitable to accomplish such conversion. For example, diisobutylaluminum hydride in
asolvent such as CH,CI, can be added to acold (-40°C to @C) solution of
Intermediate 1, then the reaction mixture is stirred for 1to 24 hours and the product

(described by Formula 111) extracted and purified in the normal way.
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Scheme 9
R3
0] H OEt
+ ROW‘)\ ||3 _OEt
Il
R? NP, o} o}
Reagent 4 Reagent 5
l Method E
o) 3 R?
Intermediate 2
Method F
R3 R2
HO—CH, |—| CH,-NP
Formula lll
[0082] The present invention describes methods for the use of compounds

described by Formula | to inhibit membrane-bound SSAO/VAP-1 and soluble
SSAO/VAP-1. Thereative inhibitory potencies of the compounds can be determined
by the amount needed to inhibit the amine oxidase activity of SSAO/VAP-1 in a
variety of ways, e.g., in an in vitro assay with recombinant human protein or with
recombinant non-human enzyme, in cellular assays expressing normal rodent enzyme,
in cellular assays which have been transfected with human protein, inin vivo testsin
rodent and other mammalian species, and the like. The relative potencies of examples
of compounds described by Formulal are listed in Table 1.
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SSAO/VAP-1and MAO-B inhibitory activities of examples of inventive compounds

Table 1

and comparative compounds

PCT/IB2008/003124

Name Mouse Human Human
(Using the CambridgeSoft proprietary SSAO/VAP-1 | SSAO/VAP-1 MAO-B
naming algorithm) Activity IC; Activity ICs, Activity ICs,
(micromolar) (micromolar) (micromolar)
-3-Chloro-4-(3,5-difluorophenyl)but-2-
@ ( phenyl) <1 <10 NT
en-1-amine hydrochloride
-3-Chloro-5-phenylpent-2-en-1-amine
@ pheny’p <10 <10 NT
hydrochloride
(E)-3-Fluoro-4-phenoxybut-2-en-1-amine
<10 <1 <1
hydrochloride
(E)-4-(2,4-Dichlorophenoxy)-3-fluorobut-
<10 <1 <1
2-en-1-amine hydrochloride
(E)-3-Fluoro-4-(4-nitrophenoxy)but-2-en-
<10 <1 <1
1-amine hydrochloride
(E)-3-Fluoro-4-(3-(trifluoromethyl)
<100 <1 <1
phenoxy)but-2-en-1-amine hydrochloride
(E)-3-Fluoro-4-(4-(methylsulfonyl) <1 <1 <100
phenoxy)but-2-en-1-amine hydrochloride
(E)-3-Fluoro-4-(4-(morpholinosulfonyl) <10 <1 <10
phenoxy)but-2-en-1-amine hydrochloride
(E)-4-(4- Amino-2-fluorobut-2-enyloxy)- <100 <1 <100
N,N-diisopropylbenzamide hydrochloride
(E)-4-(4- Amino-2-fluorobut-2-enyloxy)- <1 <1 <1
N-benzylbenzamide hydrochloride
(£)-4-(4- Amino-2-fluorobut-2-enyloxy)- <1 <1 <1
N-cyclohexylbenzamide hydrochloride
(E)-3-Fluoro-4-(2-methylbenzo[d]thiazol- <1 <1 < 100
5-yloxy)but-2-en-1-amine hydrochloride
(S,E)-4-(4-Amino-2-fluorobut-2-enyloxy)- <1 <1 <1
N-(1-phenylethyl)benzenesulfonamide
hydrochloride
Mofegiline 1 nM 21 M 4 nM
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[0083] In another embodiment of the present invention, there are provided
compositions comprising acompound having Formula | and & least one

pharmaceutically acceptable excipient, carrier or diluent therefor.

[0084] The phrase "pharmaceutically acceptable carrier” refers to any carrier
known to those skilled in the art to be suitable for the particular mode of
adminigtration, hi addition, the compounds may be formulated asthe sole
pharmaceutically active ingredient in the composition or may be combined with other

active ingredients.

[0085] Compositions herein comprise one or more compounds provided herein.
The compounds are, in one embodiment, formulated into suitable pharmaceutical
preparations such as solutions, suspensions, tablets, dispersible tablets, pills, capsules,
powders, sustained release formulations or elixirs, for oral administration or in sterile
solutions or suspensions for parenteral administration, as well astransdermal patch
preparation and dry powder inhalers. In one embodiment, the compounds described
above are formulated into pharmaceutical compositions using techniques and
procedures well known in the art (see, e.g., Ansel Introduction to Pharmaceutical
Dosage Forms, Fourth Edition 1985, 126).

[0086] hi the compositions, effective concentrations of one or more compounds
or pharmaceutically acceptable derivatives thereof is (are) mixed with a suitable
pharmaceutical carrier. The compounds may be derivatized as the corresponding
salts, esters, enol ethers or esters, acetals, ketals, orthoesters, hemiacetals, hemiketals,
acids, bases, solvates, hydrates or prodrugs prior to formulation, as described above.
The concentrations of the compounds in the compositions are effective for delivery of
an amount, upon administration, that treats, prevents, or ameliorates one or more of

the symptoms of diseases or disorders to be treated.

[0087] In one embodiment, the compositions are formulated for single dosage
administration. To formulate a composition, the weight fraction of compound is
dissolved, suspended, dispersed or otherwise mixed in aselected carrier at an
effective concentration such that the treated condition isrelieved, prevented, or one or

more symptoms are ameliorated.
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[0088] The active compound isincluded in the pharmaceutically acceptable
carrier in an amount sufficient to exert atherapeutically useful effect in the absence of
undesirable side effects on the patient treated. The therapeutically effective
concentration may be determined empirically by testing the compounds in in vitro and
in vivo systems described herein and in PCT publication WO 04/018997, and then
extrapolated therefrom for dosages for humans.

[0089] The concentration of active compound in the pharmaceutical composition
will depend on absorption, inactivation and excretion rates of the active compound,
the physicochemical characteristics of the compound, the dosage schedule, and

amount administered as well as other factors known to those of skill in the art.

[0090] hi one embodiment, atherapeutically effective dosage should produce a
serum concentration of active ingredient of from about 0.1 ng/mL to about 50- 100
pg/mL. The pharmaceutical compositions, in another embodiment, should provide a
dosage of from about 0.001 mg to about 2000 mg of compound per kilogram of body
weight per day. Pharmaceutical dosage unit forms are prepared to provide from about
0.01 mg, 0.1 mg or 1 mg to about 500 mg, 1000 mg or 2000 mg, and in one
embodiment from about 10 mg to about 500 mg of the active ingredient or a

combination of essential ingredients per dosage unit form.

[0091] The active ingredient may be administered a once, or may be divided into
anumber of smaller doses to be administered at intervals of time. It isunderstood

that the precise dosage and duration of treatment isafunction of the disease being
treated and may be determined empirically using known testing protocols or by
extrapolation from in vivo or in vitro test data. It isto be noted that concentrations
and dosage values may also vary with the severity of the condition to be alleviated. It
isto be further understood that for any particular subject, specific dosage regimens
should be adjusted over time according to the individual need and the professional
judgment of the person administering or supervising the administration of the
compositions, and that the concentration ranges set forth herein are exemplary only

and are not intended to limit the scope or practice of the claimed compositions.

[0092] In instances in which the compounds exhibit insufficient solubility,

methods for solubilizing compounds may be used. Such methods are known to those
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of skill inthis art, and include, but are not limited to, using cosolvents, such as
dimethylsulfoxide (DM SO), using surfactants, such as TWEEN @, dissolution in
agueous sodium bicarbonate, formulating the compounds of interest as nanoparticles,
and the like. Derivatives of the compounds, such as salts, solvates, prodrugs, and the
like, of invention compounds may also beused in formulating effective

pharmaceutical compositions.

[0093] Upon mixing or addition of the compound(s), the resulting mixture may
be a solution, suspension, emulsion or the like. The form of the resulting mixture
depends upon anumber of factors, including the intended mode of administration and
the solubility of the compound in the selected carrier or vehicle. The effective
concentration is sufficient for ameliorating the symptoms of the disease, disorder or

condition treated and may be empirically determined.

[0094] The pharmaceutical compositions are provided for administration to
humans and animals in unit dosage forms, such as tablets, capsules, pills, powders,
granules, sterile parenteral solutions or suspensions, and oral solutions or suspensions,
and oil-water emulsions containing suitable quantities of the compounds or
pharmaceutically acceptable derivatives thereof. The pharmaceutically
therapeutically active compounds and derivatives thereof (e.g., salts, solvates, or
prodrugs thereof, and the like) are, in one embodiment, formulated and administered
in unit-dosage forms or multiple-dosage forms. Unit-dose forms as used herein refers
to physically discrete units suitable for human and animal subjects and packaged
individually asisknown in the art. Each unit-dose contains apredetermined quantity
of the therapeutically active compound sufficient to produce the desired therapeutic
effect, in association with the required pharmaceutical carrier, vehicle or diluent.
Examples of unit-dose forms include ampoules and syringes and individually
packaged tablets or capsules. Unit-dose forms may be administered in fractions or
multiples thereof. A multiple-dose form isaplurality of identical unit-dosage forms
packaged in a single container to be administered in segregated unit-dose form.
Examples of multiple-dose forms include vials, bottles of tablets or capsules or bottles
of pints or gallons. Hence, multiple dose form isamultiple of unit-doses which are

not segregated in packaging.
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[0095] Liquid pharmaceutically administrable compositions can, for example, be
prepared by dissolving, dispersing, or otherwise mixing an active compound as
defined above and optiona pharmaceutical adjuvants in acarrier, such as, for
example, water, saline, aqueous dextrose, glycerol, glycols, ethanol, and the like, to
thereby form asolution or suspension. If desired, the pharmaceutical composition to
be administered may also contain minor amounts of nontoxic auxiliary substances
such as wetting agents, emulsifying agents, solubilizing agents, pH buffering agents
and the like, for example, acetate, sodium citrate, cyclodextrine derivatives, sorbitan
monolaurate, triethanolamine sodium acetate, triethanolamine oleate, and other such

agents.

[0096] Actual methods of preparing such dosage forms are known, or will be
apparent, to those skilled in this art; for example, see Remington's Pharmaceutical
Sciences, Mack Publishing Company, Easton, Pa., 15th Edition, 1975.

[0097] Dosage forms or compositions containing active ingredient in the range of
0.005% to 100% (wt%) with the balance made up from non-toxic carrier may be
prepared. Methods for preparation of these compositions are known to those skilled
inthe art. The contemplated compositions may contain 0.001%-100% (wt%) active
ingredient, in one embodiment 0.1-95% (wt%), in another embodiment 75-85%
(Wt%).

A. COMPOSITIONS FOR ORAL ADMINISTRATION

[0098] Oral pharmaceutical dosage forms are either solid, gel or liquid. The solid
dosage forms are tablets, capsules, granules, and bulk powders. Types of oral tablets
include compressed, chewable lozenges and tablets which may be enteric-coated,
sugar-coated or film-coated. Capsules may be hard or soft gelatin capsules, while
granules and powders may be provided in non-effervescent or effervescent form with

the combination of other ingredients known to those skilled in the art.
1 Solid compositions for oral administration

[0099] In certain embodiments, the formulations are solid dosage forms, in one
embodiment, capsules or tablets. The tablets, pills, capsules, troches and the like can

contain one or more of the following ingredients, or compounds of a similar nature: a
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binder; alubricant; adiluent; aglidant; adisintegrating agent; a coloring agent; a
sweetening agent; aflavoring agent; a wetting agent; an emetic coating; and afilm
coating. Examples of binders include microcrystalline cellulose, gum tragacanth,
glucose solution, acacia mucilage, gelatin solution, molasses, polvinylpyrrolidine,
povidone, crospovidones, sucrose and starch paste. Lubricants include talc, starch,
magnesium or calcium stearate, lycopodium and stearic acid. Diluents include, for
example, lactose, sucrose, starch, kaolin, salt, mannitol and dicalcium phosphate.
Glidants include, but are not limited to, colloidal silicon dioxide. Disintegrating
agents include crosscarmellose sodium, sodium starch glycolate, aginic acid, corn
starch, potato starch, bentonite, methylcellulose, agar and carboxymethylcellulose.
Coloring agentsinclude, for example, any of the approved certified water soluble FD
and C dyes, mixtures thereof; and water insoluble FD and C dyes suspended on
alumina hydrate. Sweetening agents include sucrose, lactose, mannitol and artificial
sweetening agents such as saccharin, and any number of spray dried flavors.
Flavoring agents include natural flavors extracted from plants such as fruits and
synthetic blends of compounds which produce apleasant sensation, such as, but not
limited to peppermint and methyl salicylate. Wetting agents include propylene glycol
monostearate, sorbitan monooleate, diethylene glycol monolaurate and
polyoxyethylene laural ether. Emetic-coatings include fatty acids, fats, waxes, shellac,
ammoniated shellac and cellulose acetate phthalates. Film coatings include
hydroxyethylcellulose, sodium carboxymethylcellulose, polyethylene glycol 4000 and
cellulose acetate phthal ate.

[0100] The compound, or pharmaceutically acceptable derivative thereof, could
be provided in acomposition that protects it from the acidic environment of the
stomach. For example, the composition can be formulated in an enteric coating that
maintains its integrity in the stomach and releases the active compound in the
intestine. The composition may also be formulated in combination with an antacid or

other such ingredient.

[01071] When the dosage unit form is acapsule, it can contain, in addition to
material of the above type, aliquid carrier such as afatty oil. In addition, dosage unit
forms can contain various other materials which modify the physical form of the

dosage unit, for example, coatings of sugar and other enteric agents. The compounds
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can also be administered as a component of an elixir, suspension, syrup, wafer,
sprinkle, chewing gum or the like. A syrup may contain, in addition to the active
compounds, sucrose as a sweetening agent and certain preservatives, dyes and

colorings and flavors.

[0102] The active materials can also be mixed with other active materials which
do not impair the desired action, or with materials that supplement the desired action,
such as antacids, H2 blockers, and diuretics. The active ingredient isacompound or
pharmaceutically acceptable derivative thereof as described herein. Higher
concentrations, up to about 98% by weight of the active ingredient may be included.

[0103] In al embodiments, tablets and capsules formulations may be coated as
known by those of skill in the art in order to modify or sustain dissolution of the
activeingredient. Thus, for example, they may be coated with a conventional
enterically digestible coating, such as phenylsalicylate, waxes and cellulose acetate
phthalate.

2. Liquid compositions for oral administration

[0104] Liquid oral dosage forms include agueous solutions, emulsions,
suspensions, solutions and/or suspensions reconstituted from non-effervescent
granules and effervescent preparations reconstituted from effervescent granules.
Aqueous solutions include, for example, elixirs and syrups. Emulsions are either oil-

in-water or water-in-oil.

[0105] Elixirs are clear, sweetened, hydroalcoholic preparations.
Pharmaceutically acceptable carriers used in elixirs include solvents. Syrups are
concentrated agueous solutions of a sugar, for example, sucrose, and may contain a
preservative. An emulsion is atwo-phase system in which one liquid isdispersed in
the form of small globules throughout another liquid. Pharmaceutically acceptable
carriers used in emulsions are non-aqueous liquids, emulsifying agents and
preservatives. Suspensions use pharmaceutically acceptable suspending agents and
preservatives. Pharmaceutically acceptable substances used in non-effervescent
granules, to bereconstituted into aliquid oral dosage form, include diluents,

sweeteners and wetting agents. Pharmaceutically acceptable substances used in
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effervescent granules, to bereconstituted into aliquid oral dosage form, include
organic acids and a source of carbon dioxide. Coloring and flavoring agents are used

in al of the above dosage forms.

[0106] Solvents include glycerin, sorbitol, ethyl alcohol and syrup. Examples of
preservatives include glycerin, methyl and propylparaben, benzoic acid, sodium
benzoate and alcohol. Examples of non-aqueous liquids utilized in emulsions include
mineral oil and cottonseed oil. Examples of emulsifying agents include gelatin,
acacia, tragacanth, bentonite, and surfactants such as polyoxyethylene sorbitan
monooleate. Suspending agents include sodium carboxymethylcellulose, pectin,
tragacanth, Veegum and acacia. Sweetening agents include sucrose, syrups, glycerin
and artificial sweetening agents such as saccharin. Wetting agents include propylene
glycol monostearate, sorbitan monooleate, diethylene glycol monolaurate and
polyoxyethylene lauryl ether. Organic acids include citric and tartaric acid. Sources of
carbon dioxide include sodium bicarbonate and sodium carbonate. Coloring agents
include any of the approved certified water soluble FD and C dyes, and mixtures
thereof. Flavoring agents include natural flavors extracted from plants such fruits, and

synthetic blends of compounds which produce a pleasant taste sensation.

[0107] For a solid dosage form, the solution or suspension, in for example
propylene carbonate, vegetable oils or triglycerides, isin one embodiment
encapsulated in agelatin capsule. Such solutions, and the preparation and
encapsulation thereof, are disclosed in U.S. Patent Nos. 4,328,245; 4,409,239; and
4,410,545. For aliquid dosage form, the solution, e.g., for example, in apolyethylene
glycol, may be diluted with a sufficient quantity of apharmaceutically acceptable
liquid carrier, e.g., water, to be easily measured for administration.

[0108] Alternatively, liquid or semi-solid oral formulations may be prepared by
dissolving or dispersing the active compound or salt in vegetable ails, glycols,
triglycerides, propylene glycol esters (e.g., propylene carbonate) and other such
carriers, and encapsulating these solutions or suspensions in hard or soft gelatin
capsule shells. Other useful formulations include those set forth in U.S. Patent Nos.
RE28,819 and 4,358,603. Briefly, such formulations include, but are not limited to,
those containing a compound provided herein, adialkylated mono- or poly-akylene
glycol, including, but not limited to, 1,2-dimethoxymethane, diglyme, triglyme,
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tetraglyme, polyethylene glycol-350-dimethyl ether, polyethylene glycol-550-
dimethyl ether, polyethylene glycol-750-dimethyl ether wherein 350, 550 and 750
refer to the approximate average molecular weight of the polyethylene glycol, and one
or more antioxidants, such as butylated hydroxytoluene (BHT), butylated
hydroxyanisole (BHA), propy! gallate, vitamin E, hydroquinone, hydroxycoumarins,
ethanolamine, lecithin, cephalin, ascorbic acid, malic acid, sorbitol, phosphoric acid,

thiodipropionic acid and its esters, and dithiocarbamates.

[0109] Other formulations include, but are not limited to, aqueous alcoholic
solutions including apharmaceutically acceptable acetal. Alcohols used in these
formulations are any pharmaceutically acceptable water-miscible solvents having one
or more hydroxyl groups, including, but not limited to, propylene glycol and ethanol.
Acetals include, but are not limited to, di(lower alkyl) acetals of lower alkyl
aldehydes such as acetaldehyde diethyl acetal.

B. INJECTABLES, SOLUTIONS AND EMULSIONS

[0110] Parenteral administration, in one embodiment characterized by injection,
either subcutaneoudly, intramuscularly or intravenously is aso contemplated herein.
Injectables can be prepared in conventional forms, either as liquid solutions or
suspensions, solid forms suitable for solution or suspension in liquid prior to injection,
or as emulsions. The injectables, solutions and emulsions also contain one or more
excipients. Suitable excipients are, for example, water, saline, dextrose, glycerol or
ethanol. hi addition, if desired, the pharmaceutical compositions to be administered
may also contain minor amounts of non-toxic auxiliary substances such as wetting or
emulsifying agents, pH buffering agents, stabilizers, solubility enhancers, and other
such agents, such as for example, sodium acetate, sorbitan monolaurate,

triethanolamine oleate and cyclodextrins.

[0111] Implantation of aslow-release or sustained-release system, such that a
constant level of dosage ismaintained (see, e.g., U.S. Patent No. 3,710,795) isaso
contemplated herein. Briefly, a compound provided herein isdispersed in a solid
inner matrix, e.g., polymethylmethacrylate, polybutylmethacrylate, plasticized or
unplasticized polyvinylchloride, plasticized nylon, plasticized
polyethyleneterephthalate, natural rubber, polyisoprene, polyisobutylene,
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polybutadiene, polyethylene, ethylene-vinylacetate copolymers, silicone rubbers,
polydimethylsiloxanes, silicone carbonate copolymers, hydrophilic polymers such as
hydrogels of esters of acrylic and methacrylic acid, collagen, cross-linked
polyvinylalcohol and cross-linked partially hydrolyzed polyvinyl acetate, that is
surrounded by an outer polymeric membrane, e.g., polyethylene, polypropylene,
ethylene/propylene copolymers, ethylene/ethyl acrylate copolymers,
ethylene/vinylacetate copolymers, silicone rubbers, polydimethyl siloxanes, neoprene
rubber, chlorinated polyethylene, polyvinylchloride, vinylchloride copolymers with
vinyl acetate, vinylidene chloride, ethylene and propylene, ionomer polyethylene
terephthalate, butyl rubber epichlorohydrin rubbers, ethylene/vinyl alcohol
copolymer, ethylene/vinyl acetate/vinyl acohol terpolymer, and
ethylene/vinyloxyethanol copolymer, that isinsoluble in body fluids. The compound
diffuses through the outer polymeric membrane in arelease rate controlling step. The
percentage of active compound contained in such parenteral compositions ishighly
dependent on the specific nature thereof, aswell asthe activity of the compound and
the needs of the subject.

[0112] Parenteral administration of the compositions includes intravenous,
subcutaneous and intramuscular administrations. Preparations for parenteral
administration include sterile solutions ready for injection, sterile dry soluble
products, such as lyophilized powders, ready to be combined with a solvent just prior
to use, including hypodermic tablets, sterile suspensions ready for injection, sterile
dry insoluble products ready to be combined with avehicle just prior to use and sterile

emulsions. The solutions may be either aqueous or nonagueous.

[0113] If administered intravenoudly, suitable carriers include physiological
saline or phosphate buffered saline (PBS), and solutions containing thickening and
solubilizing agents, such as glucose, polyethylene glycol, and polypropylene glycol

and mixtures thereof.

[0114] Pharmaceutically acceptable carriers used in parenteral preparations
include agueous vehicles, nonagueous vehicles, antimicrobial agents, isotonic agents,
buffers, antioxidants, local anesthetics, suspending and dispersing agents, emulsifying
agents, sequestering or chelating agents and other pharmaceutically acceptable

substances.

54



WO 2009/066152 PCT/IB2008/003124

[0115] Examples of aqueous vehicles include Sodium Chloride Injection, Ringers
Injection, Isotonic Dextrose Injection, Sterile Water Injection, Dextrose and L actated
Ringers Injection. Nonagueous parenteral vehicles include fixed oils of vegetable
origin, cottonseed oil, corn oil, sesame ail ar]d peanut oil. Antimicrobial agentsin
bacteriostatic or fungistatic concentrations must be added to parenteral preparations
packaged in multiple-dose containers which include phenols or cresols, mercurials,
benzyl alcohol, chlorobutanol, methyl and propyl p-hydroxybenzoic acid esters,
thimerosal, benzalkonium chloride and benzethonium chloride. Isotonic agents
include sodium chloride and dextrose. Buffers include phosphate and citrate.
Antioxidants include sodium bisulfate. Local anesthetics include procaine
hydrochloride. Suspending and dispersing agents include sodium
carboxymethylcelluose, hydroxypropyl methylcellulose and polyvinylpyrrolidone.
Emulsifying agents include Polysorbate 80 (TWEEN® 80). A sequestering or
chelating agent of metal ions include EDTA. Pharmaceutical carriers aso include
ethyl acohol, polyethylene glycol and propylene glycol for water miscible vehicles;

and sodium hydroxide, hydrochloric acid, citric acid or lactic acid for pH adjustment.

[0116] The concentration of the pharmaceutically active compound is adjusted so
that an injection provides an effective amount to produce the desired pharmacological
effect. The exact dose depends on the age, weight and condition of the patient or

animal asisknown in the art.

[0117] The unit-dose parenteral preparations are packaged in an ampoule, avial
or asyringe with aneedle. All preparations for parenteral administration must be

sterile, asis known and practiced in the art.

[0118] [lustratively, intravenous or intraarterial infusion of a sterile aqueous
solution containing an active compound is an effective mode of administration.
Another embodiment is a sterile agueous or oily solution or suspension containing an

active material injected as necessary to produce the desired pharmacological effect.

[0119] Injectables are designed for local and systemic administration. In one
embodiment, atherapeutically effective dosage isformulated to contain a
concentration of at least about 0.1% w/w up to about 90% w/w or more, in certain

embodiments more than 1% w/w of the active compound to the treated tissue(s).
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[0120] The compound may be suspended in micronized or other suitable form or
may be derivatized to produce amore soluble active product or to produce a prodrug.
The form of the resulting mixture depends upon a number of factors, including the
intended mode of administration and the solubility of the compound in the selected
carrier or vehicle. The effective concentration is sufficient for ameliorating the

symptoms of the condition and may be empirically determined.

C. LYOPHILIZED POWDERS

[0121] Of interest herein are also lyophilized powders, which can be
reconstituted for administration as solutions, emulsions and other mixtures. They

may also bereconstituted and formulated as solids or gels.

[0122] The sterile, lyophilized powder isprepared by dissolving a compound
provided herein, or apharmaceutically acceptable derivative thereof, in a suitable
solvent. The solvent may contain an excipient which improves the stability or other
pharmacological component of the powder or reconstituted solution, prepared from
the powder. Excipients that may be used include, but are not limited to, dextrose,
sorbital, fructose, corn syrup, xylitol, glycerin, glucose, sucrose or other suitable '
agent. The solvent may also contain abuffer, such as citrate, sodium or potassium
phosphate or other such buffer known to those of skill in the art at, in one
embodiment, about neutral pH. Subsequent sterile filtration of the solution followed
by lyophilization under standard conditions known to those of skill in the art provides
the desired formulation. In one embodiment, the resulting solution will be
apportioned into vials for lyophilization. Each vial will contain a single dosage or
multiple dosages of the compound. The lyophilized powder can be stored under

appropriate conditions, such as at about 4 °C to room temperature.

[0123] Reconstitution of this lyophilized powder with water for injection
provides aformulation for use in parenteral administration. For reconstitution, the
lyophilized powder is added to sterile water or other suitable carrier. The precise
amount depends upon the selected compound. Such amount can be empirically
determined.
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D. TOPICAL ADMINISTRATION

[0124] Topical mixtures are prepared as described for the local and systemic
administration. The resulting mixture may be a solution, suspension, emulsions or the
like and are formulated as creams, gels, ointments, emulsions, solutions, elixirs,
lotions, suspensions, tinctures, pastes, foams, aerosols, irrigations, sprays,
suppositories, bandages, dermal patches or any other formulations suitable for topical
administration.

[0125] The compounds or pharmaceutically acceptable derivatives thereof may
be formulated as aerosols for topical application, such asby inhalation (see, eg., U.S.
Patent Nos. 4,044,126, 4,414,209, and 4,364,923, which describe aerosols for delivery
of asteroid useful for treatment of inflammatory diseases, particularly asthma). These
formulations for administration to the respiratory tract can bein the form of an aerosol
or solution for anebulizer, or as amicrofine powder for insufflation, alone or in
combination with an inert carrier such as lactose. In such a case, the particles of the
formulation will, in one embodiment, have diameters of less than 50 microns, in one

embodiment less than 10 microns.

[0126] The compounds may be formulated for local or topical application, such
as for topical application to the skin and mucous membranes, such asin the eye, in the
form of gels, creams, and lotions and for application to the eye or for intracisternal or
intraspinal application. Topical administration is contemplated for transdermal
delivery and aso for administration to the eyes or mucosa, or for inhalation therapies.
Nasal solutions of the active compound aone or in combination with other

pharmaceutically acceptable excipients can also be administered.

[0127] These solutions, particularly those intended for ophthalmic use, may be
formulated as 0.01% - 10% (vol%) isotonic solutions, pH about 5-7, with appropriate
salts.
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E. COMPOSITIONS FOR OTHER ROUTES OF ADMINISTRATION

[0128] Other routes of administration, such astransdermal patches, including
iontophoretic and electrophoretic devices, and rectal administration, are also

contemplated herein.

[0129] Transdermal patches, including iotophoretic and electrophoretic devices,
are well known to those of skill in the art. For example, such patches are disclosed in
U.S. Patent Nos. 6,267,983, 6,261,595, 6,256,533, 6,167,301, 6,024,975, 6,010715,
5,985,317, 5,983,134, 5,948,433, and 5,860,957.

[0130] For example, pharmaceutical dosage forms for rectal administration are
rectal suppositories, capsules and tablets for systemic effect. Rectal suppositories are
used herein mean solid bodies for insertion into the rectum which melt or soften at
body temperature releasing one or more pharmacologically or therapeutically active
ingredients. Pharmaceutically acceptable substances utilized in rectal suppositories
are bases or vehicles and agents to raise the melting point. Examples of bases include
cocoa butter (theobroma ail), glycerin-gelatin, carbowax (polyoxyethylene glycol)
and appropriate mixtures of mono-, di- and triglycerides of fatty acids. Combinations
of the various bases may be used. Agents to raise the melting point of suppositories
include spermaceti and wax. Rectal suppositories may be prepared either by the
compressed method or by molding. The weight of arectal suppository, in one
embodiment, isabout 2 to 3 gm.

[0131] Tablets and capsules for rectal administration are manufactured using the
same pharmaceutically acceptable substance and by the same methods as for
formulations for oral administration.

F. TARGETED FORMULATIONS

[0132] The compounds provided herein, or pharmaceutically acceptable
derivatives thereof, may also be formulated to betargeted to a particular tissue,
receptor, or other area of the body of the subject to be treated. Many such targeting
methods arewell known to those of skill in the art. All such targeting methods are
contemplated herein for use in the instant compositions. For non-limiting examples
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of targeting methods, see, e.g., U.S. Patent Nos. 6,316,652, 6,274,552, 6,271,359,
6,253,872, 6,139,865, 6,131,570, 6,120,751, 6,071,495, 6,060,082, 6,048,736,
6,039,975, 6,004,534, 5,985,307, 5,972,366, 5,900,252, 5,840,674, 5,759,542 and
5,709,874.

[0133] In one embodiment, liposomal suspensions, including tissue-targeted
liposomes, such as tumor-targeted liposomes, may also be suitable as
pharmaceutically acceptable carriers. These may be prepared according to methods
known to those skilled in the art. For example, liposome formulations may be
prepared as described in U.S. Patent No. 4,522,81 1. Briefly, liposomes such as
multilamellar vesicles (MLVs) may be formed by drying down egg phosphatidy!
choline and brain phosphatidyl serine (7:3 molar ratio) on the inside of aflask. A
solution of acompound provided herein in phosphate buffered saline lacking divalent
cations (PBS) is added and the flask shaken until the lipid film isdispersed. The
resulting vesicles are washed to remove unencapsulated compound, pelleted by

centrifugation, and then resuspended in PBS.

[0134] The present invention also discloses methods to use the compounds
described by Formula | to inhibit SSAO/VAP-1 in patients suffering from an
inflammatory disease, and methods to treat inflammatory diseases. Human
inflammatory diseases include inflammation associated with liver disease, arthritis,
Crohn's disease, irritable bowel disease, psoriasis, inflammation associated with
respiratory disease (e.g., asthma, bronchitis, chronic pulmonary obstructive disease,
bronchiectasis, and the like), artherosclerosis, inflammation due to diabetes,
inflammation associated with ocular disease, and tissue destruction by inflammatory

cells following stroke.

[0135] Thus, in one aspect, the present invention is directed to methods of
inhibiting an amine oxidase enzyme in a subject in need thereof, said methods
comprising administering to said subject an effective amount of a compound of

Formula | to effect apositive therapeutic response.

[0136] In another aspect, the present invention is directed to methods of treating

adisease associated with an amine oxidase enzyme, said methods comprising
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administering to a subject in need thereof atherapeutically effective amount of a

compound of Formulall.

[0137] In still another aspect, the present invention is directed to methods of
treating a disease modulated by SSAO/VAP-1 and/or MAO, said methods comprising
administering to asubject in need thereof atherapeutically effective amount of a

compound of Formula I.

[0138] The above-described methods are applicable wherein the disease is
inflammation. Asemployed herein, "inflammation” embraces awide variety of
indications, including arthritis (including juvenile rheumatoid arthritis), Crohn's
disease, ulcerative calitis, inflammatory bowel diseases (e.g., irritable bowel disease),
psoriasis, inflammation associated with respiratory disease (e.g., asthma, pulmonary
inflammation, chronic pulmonary obstructive disease, bronchitis, bronchiectasis, and
the like), skin inflammation, ocular disease (e.g., uveitis), contact dermatitis, liver
inflammation, liver autoimmune diseases, autoimmune hepatitis, primary biliary
cirrhosis, sclerosing cholangitis, autoimmune cholangitis, alcoholic liver disease,
artherosclerosis, chronic heart failure, congestive heart failure, ischemic diseases,
stroke and complications thereof, myocardial infarction and complications thereof,
tissue destruction by inflammatory cells following stroke, synovitis, systemic

inflammatory response syndrome, sepsis, and the like.

[0139] A particular form of inflammation which isbeneficially treated employing
invention compounds is ocular disease, especialy inflammation of the eye, including
uveltis, iritis, retinitis, autoimmune eye inflammation, inflammation driven

angiogenesis and lymphogenesis, macular degeneration, and the like.

[0140] The above-described methods are also applicable wherein the disease is
Type | diabetes and complications thereof, Type Il diabetes and complications

thereof, metabolic syndrome, organ and/or tissue transplant rejection, and the like.

[0141] The above-described methods are also applicable wherein the disease isa
neuroinflammatory disease. Asemployed herein, "neuroinflammatory diseases’
embrace avariety of indications, including stroke, Parkinson's disease, Alzheimer's

disease, vascular dimentia, multiple sclerosis, chronic multiple sclerosis, and the like.
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[0142] The above-described methods are also applicable wherein the disease isa
psychiatric disorder. Asemployed herein, "psychiatric disorder" embraces awide
variety of indications, including major depression, bipolar depression, attention deficit

hyperactivity disorder, and the like.

[0143] The invention will now be described in greater detail with reference to the

following non-limiting examples.

EXAMPLE 1
Preparation of (E)-3-fluoro-4-phenoxybut-2-en-I -amine hydrochloride

F
O
saaly
NH,

Preparation of (EVethyl 4-(tert-butoxycarbonylamino)-2-fluorobut-2-enoate

[0144] To astirred solution of triethyl 2-fiuoro-2-phosphonoacetate (0.61 mL, 3
mmol) in dry THF (40 mL) at -109C under nitrogen was added n-butyllithium (2.5 M
solution in hexanes; 1.16 mL, 2.9 mmol) dropwise. The contents of the vessel were
allowed to stir for 5 mins at -109C before addition of JV-Boc-aminoacetal dehyde
(0.378 g, 2.5 mmol, in 5mL THF). The reaction mixture was then allowed to warm to
room temperature and stirred for 16 hours. Water (50 mL) was added to the mixture
and the organic layer extracted with diethyl ether (50 mL) and washed with brine (20
mL ), dried over MgSO ,, filtered and the solvent removed under reduced pressure to
afford the crude product asaclear oil (0.850 g). Purification by flash chromatography
(silica, ~4 g) eluting in 5-15% EtOAc in n-hexane afforded (E)-ethyl 4-(tert-
butoxycarbonylamino)-2-fiuorobut-2-encate  (0.525 g, 85%) as aclear oil and a
mixture of 10:1 E:Z; E(major)-isomer H-NMR (200 MHz, CDClI ,): dppm: 1.36 (3 H,
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t,J7.0Hz), 1.45 (9H, s), 417 (2 H, m), 4.32 (2 H, g, J 7.0 Hz), 4.88 (L H, br s), 6.01
(1H, dt, J 195, 7.2).

Preparation of (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enyl carbamate

F F
Etoﬁ o DiBAI-H HOJ\L 0
0] JJ\OJ< JJ\ J<

[0145] To agtirring, cold (-109C) solution of ethyl 4-(tert-butoxycarbonylamino)-
2-fluorobut-2-enoate (a 10:1 mixture of EIZ isomers; 6.33 g, 25.6 mmol) in CH,CI,
(200 mL) under Ar was added dropwise Diwobutylaluminium hydride solution (IM
solution in hexanes, 70.5 mL, 70.49 mmol). After addition was complete the reaction
was left to stir at this temperature for afurther 2 h. The reaction was then quenched
carefully by dropwise addition of cold water. The resulting slurry was poured into a
flask containing a saturated aqueous solution of sodium potassium tartrate (400 mL)
and the biphasic mixture was stirred vigorously for 2 h. After transferring the mixture
to a separatory funnel the agueous phase was extracted with CH,CI, (3 x 100 mL).
The combined organics were washed with brine (100 mL), dried over anhydrous
MgSO, and concentrated in vacuo to give tert-butyl-3-fluoro-4-hydroxybut-2-
enylcarbamate as a 10:1 mixture of EIZ isomers. Purification and separation of the
desired E isomer was performed using silica gel chromatography eluting with 30%
ethyl acetate in hexanes affording (E)-tert butyl-3-fluoro-4-hydroxybut-2-
enylcarbamate (4.25 g, 20.7 mmol, 81%) as a colourless ail that solidified upon
cooling, H-NMR (200 MHz, CDCl,): dppm: 1.43 (9H, ), 3.72 (2 H, dd, 175, 5.4
Hz), 425 (2H,d,J21.5 Hz), 485 (1H,br s), 518 (1 H, dt, 19.2, 8.5 Hz).
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Preparation of (Z)-tert-butyl 3-fluoro-4-hvdroxybut-2-enylcarbamate

Hojvuiox

[0146] This compound was isolated in asmall quantity when purifying the E-
isomer; clear oil, 1H-NMR (200 MHz, CDCl ,): dppm: 1.45 (9 H, s), 3.83 (2H,t,J6.1
Hz), 412 (2H, d,J 13.7 Hz), 4.67 (1H, br s), 5.03 (1H, dt, J 35.6, 7.0 Hz).

Procedure A: Preparation of (E)-tert-butyl 3-fluoro-4-phenoxybut-2-enylcarbamate

[0147] To astirred solution of (E)-tert-butyl 3-fluoro-4-hydroxybut-2-

enyl carbamate (0.044 g, 0.21 mmol), triphenylphosphine (0.079 g, 0.3 mmol) and
phenol (0.028 g, 0.3 mmol) in dry THF (2 mL) at @C under nitrogen was added
diisopropyl azodicarboxylate (59 pL, 0.3 mmol) dropwise. The reaction mixture was
allowed to warm to room temperature and stirred for 16 hours. Silica (~lg) was then
added to the reaction mixture and the solvent removed under reduced pressure. The
resultant solid was purified by flash chromatography eluting in 15% EtOAc in n-
hexane to afford a 1:1 mixture of the title compound: phenol (0.036 g). This mixture
was taken up into diethyl ether (10 mL), washed with 2 M NaOH solution (5 mL) and
brine (5mL), dried over MgSO,, filtered and the solvent removed under reduced
pressure to afford (E)-tert-butyl 3-fluoro-4-phenoxybut-2-enylcarbamate (0.026 g,
43%) asaclear oil; 1H-NMR (200 MHz, CDCI): dppm: 143 (9 H, s), 3.78 (2 H,t,J
7.2 Hz), 453 (1H,brs), 468 (2H, d, J 19.0 HZ), 5.43 (1 H, dt, J 18.8, 8.3 Hz), 6.61-
6.79 (3H,m), 7.17-7.31 (2 H, m).
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Procedure B: Preparation of (E)-3-fluoro-4-phenox vbut-2-en- 1-amine hydrochloride

©/o V\”iok HCl OO V\ o

[0148] To asolution of (E)-tert-butyl 3-fluoro-4-phenoxybut-2-enylcarbamate
(0.026 g, 0.09 mmoal) in diethyl ether (3 mL) was added HCI (2 M solution in diethyl

ether; 0.23 mL) dropwise. The reaction mixture was then sealed and allowed to stand
for 68 hours. The solvent was removed under reduced pressure, dissolved in methanol
(2mL), filtered, and the methanol removed. The resultant gum was dried at 60°C to
afford (E)-3-fluoro-4-phenoxybut-2-en-l -amine hydrochloride (0.009 g, 46%) as an
off-white solid; m.p. = 113-1169C; H-NMR (200 MHz, CD,0OD): &ppm: 3.69 (2 H, d,
J8.2Hz), 475 (2H,d,J 17.8 Hz), 551 (1 H, dt, J 18.2, 8.6 Hz), 6.91-7.03 (3 H, m),
7.22-7.35 (2 H, m).

EXAMPLE 2
[0149] The following compounds were prepared according to procedures A and
B described above:

[0150] (E)-3-Fluoro-4-(4-(trifluoromethyl)phenoxy)but-2-en-I  -amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-
enylcarbamate and 4-trifiuoromethylphenol.

The product was obtained as an off-white solid; m.p. = 58-620C; 1H-NMR (200 MHz,
CD,OD): dppm: 3.71 (2 H, d, J 7.7 Hz), 4.85 (2 H, d, 18.1 Hz), 554 (1 H, dt, J 184,
8.3), 7.13 (2 H,d, J9.0 Hz), 7.61 (2 H, d, J 8.7 H2).
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[0151] (E)-4-(2,4-Dichlorophenoxy)-3-fluorobut-2-en-I ~ -amine hydrochloride
was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 2,4-

dichlorophenol.

F
J@[OQ\L i
(ol cl NH,
The product was obtained as alight brown solid; m.p. = 134-1370C; I1H-NMR (200
MHz, CD,OD): &ppm: 3.77 (2 H, d, J 8.6 Hz), 4.86 (2 H, d, J 16.1 Hz), 5.55 (1 H, dt,
J 18.4, 8.6 Hz), 7.13 (1H, d, J8.9 Hz), 7.26-7.34 (1H, m), 7.45 (1H, m).

[0152] (E)-3-Fluoro-4-(4-methoxyphenoxy)but-2-en-l  -amine hydrochloride was
synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 4-
methoxyphenol.

MeO NH,
The product was obtained as adark solid; m.p. = 89-920C; H-NMR (200 MHz,
CD,OD): dppm: 3.67 (2H,d,J7.9 Hz), 3.71 (3H, 5), 469 (2 H, d, J 17.5 Hz), 5.47 (1
H, dt, J 18.4, 8.3 Hz), 6.78-6.85 (4 H, m).

[0153] (EM-4-(4-Amino-2-fluorobut-2-enyloxy)benzamide  hydrochloride was
synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 4-

hydroxybenzamide.

F

0] x~H
HCI
H,N
NH,
o

The product was obtained as agrey solid contaminated with -10% of the phenol
precursor; m.p. (<90% pure) = 138-145 0C; 'H-NMR (200 MHz, D,0O): dppm: 3.76 (2
H,d,J83Hz), 488 (2H,d,J 19.1 Hz), 564 (1H,dt, J 188, 7.8 Hz), 7.09 (2H,d, J
8.6 Hz), 7.81 (2H,d, J 8.7 H2).
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EXAMPLE 3

Procedure C: Preparation of (E)-4-(3,4-difluorophenoxy)-3-fluorobut-2-en-l-amine

hydrochloride

F

F
TFA
Fijod\\ % - FUOJ\L e
F N~ O HCI
H

F NH,

[0154] To astirred solution of (E)-tert-butyl 4-(3,4-difiuorophenoxy)-3-
fluorobut-2-enylcarbamate (0.061 g, 0.19 mmol [synthesized from (E)-tert-butyl 3-
fluoro-4-hydroxybut-2-enylcarbamate and 3,4-difluorophenol following procedure F])
in CH,Cl, (4.5 mL) at room temperature was added trifluoroacetic acid (0.5 mL). The
reaction mixture was allowed to stir for 2 h until no further starting material remained
by thin layer chromatography analysis. The solvent was then removed under reduced
pressure and the residue taken up in diethyl ether (20 mL) and water (30 mL), and the
pH adjusted to ~pH 1by addition of 0.1 M HCI (ag.). The agueous layer was
extracted with afurther portion of diethyl ether (10 mL) before addition of 2 M NaOH
solution to bring the pH up to ~pH 12. The akaline layer was extracted with diethyl
ether (2 x 20 mL) and the organics combined and washed with brine (10 mL), dried
over MgSO,, filtered and solvent removed under reduced pressure to afford the amine
asaclear ail (0.061 g). This product was dissolved in diethyl ether and treated
dropwise with HCl (2 M solution in diethyl ether; 0.4 mL) which resulted in the
formation of a colorless precipitate. After standing for 20 minutes the precipitate was
filtered, washed with diethyl ether (2 x 2 mL) and dried under vacuum to yield (E)A-
(3,4-difluorophenoxy)-3-fluorobut-2-en-I-amine  hydrochloride (0.030 g, 62%) as a
fine colorless powder; m.p. = 139-140°C; 'H-NMR (200 MHz, CD,0D): dppm: 3.70
(2H,d,J7.4Hz), 476 (2H, d, J 18.2 Hz), 5.54 (1 H, dt, J 18.1, 8.3 Hz), 6.74-6.83 (1
H, m), 6.90-7.01 (1H, m), 7.20 (1 H, g, J 19.2).
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EXAMPLE 4

[0155] The following compounds were prepared according to procedures A and
C described above.

[0156] (E)-3-Fluoro-4-(4-nitrophenoxy)but-2-en-I  -amine hydrochloride was
synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 4-

nitrophenol.

O,N NH,
The product was obtained as a fine colorless powder; m.p. = 226-227°C; 1H-NMR
(200 MHz, CD,OD): &ppm: 3.74 (2H, d, J 8.6 Hz), 4.93 (2 H, d, J 18.8 Hz), 5.58 (1
H, dt, J 18.1, 8.2 Hz), 7.15 (2 H, d, J 9.2 HZ), 8.25 (2 H, d, J 9.3 H2).

[0157] (E)-4-(4-tert-Butylphenoxy)-3-fluorobut-2-en-I - -amine hydrochloride was
synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 4-tert-
butylphenol.

F

o
Jﬁ\ HCI

NH,

The product was obtained as colorless flakes; m.p. = 128-130°C; IH-NMR (200 MHz,
CD,OD): dppm: 1.28 (9 H, s), 3.70 (2 H, d, 8.4 Hz), 4.75 (2 H, d, J 17.5 Hz), 554 (1
H, dt, J 18.5, 8.4 Hz), 6.90 (2 H, d, J 85 Hz), 7.33 (2 H, d, J 8.7 HZ).

[0158] (2)-3-Fluoro-4-(4-(trifluoromethyl)phenoxy)but-2-en-I  -amine
hydrochloride was synthesized from (2)-tert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and 4-trifluoromethylphenol.
0\/‘\/\
FsC HCI
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The product was obtained as a fine colorless powder; m.p. = 135-138°C; 1H-NMR
(200 MHz, CD,0OD): dppm: 3.69 (2 H, d, J 6.9 Hz), 477 (2H, d, J 125 Hz), 5.37 (1
H, dt, J 33.5, 6.3 Hz), 7.13 (2H, d, J 7.0 HZ), 7.61 (2 H, d, J 6.5 H2).

[0159] (E)-3-Fluoro-4-(3-(trifluoromethyl) phenoxy)but-2-en-1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and 3-trifluoromethylphenol.

F
F3C\©/O\)\L Hel
NH,
The product was obtained as fluffy colorless needles; m.p. = 104-106°C; H-NMR

(200 MHz, CD,OD): &ppm: 3.72 (2 H, d, J 8.3 Hz), 4.85 (2 H, d, J 18.4 Hz), 5.55 (1
H, dt, J 18.2, 8.2 Hz), 7.20-7.35 (3 H, m), 7.43-7.59 (1 H, m).

[0160] (E)-Methyl 4-(4-amino-2-fluorobut-2-enyloxy)benzoate hydrochloride
was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and
methyl 4-hydroxybenzoate.

F

0]
\)\L HCI
MeO NH,
0]
The product was obtained as afine colorless powder; m.p. = 139-140°C; 1H-NMR

(200 MHz, CD,0D): dppm: 3.73 (2H, d, J8.1 HZ), 3.86 (3H, 9), 485 (2H,d, J 18.1
Hz), 5.55 (1 H, dt, J 18.2, 8.3 Hz), 7.05 (2 H, d, J 9.0 Hz), 7.98 (2 H, d, J 9.0 H2).

[0161] (E)-3-Fluoro-4-(4-fluorophenoxy)but-2-en-1  -amine hydrochloride was

synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 4-

fluorophenol.
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The product was obtained as a fine colorless powder; m.p. = 133-1349C; 1H-NMR
(200 MHz, CD,OD): &ppm: 3.69 (2 H, d, 8.3 Hz), 4.74 (2 H, d, J 17.7 Hz), 5.50 (1
H, dt, J 18.3, 8.3 Hz), 6.92-7.09 (4 H, m).

[0162] (E)-3-Fluoro-4-(4-(methylsulfonyl) phenoxy)but-2-en-  1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and 4-methylsulfonylphenol.

F

0 ~
Q
s NH, HCI

N

The product was obtained as an off-white solid; m.p. = 196-1989C; I1H-NMR (400
MHz, CD,OD): oppm: 3.11(3 H, s), 3.76 (2H, d, J 8.2 Hz), 493 (2 H, d, J 18.2 H2),
555 (1H,dt, J18.2, 82Hz), 7.23 (2H,d,J9.2Hz), 794 (2H, d, J9.2 H2).

[0163] (E)-3-Fluoro-4-(4-(morpholinosulfonyl)phenoxy)but-2-en-  1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and 4-(morpholinosulfonyl)phenol.

The product was obtained as awhite solid; m.p. = 83-850C; IH-NMR (200 MHz,
CDCl): dppm: 2.98 (4 H,t,J 5.0 Hz), 3.40 (2 H, d, J 7.8 Hz), 3.74 (4 H, t, J 5.0 H2),
472 (2H,d,J 19.4 Hz), 558 (1 H, dt, J 19.4, 7.8 Hz), 7.06 (2 H, d, J 8.8 Hz), 7.71 (2
H, d, J 8.8 Hz).

[0164] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N,N-diisopropylbenzamide

hydrochloride was synthesized from (£)-tert-butyl 3-fluoro-4-hydroxybut-2-
enylcarbamate and 4-hydroxy-N,N-diisopropylbenzamide.
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\rN NH,
(0]

The product was obtained as ayellow gum; H-NMR (400 MHz, CD,0D): dppm:

1.09-1.72 (6 H, br.s), 3.70-3.80 (2 H, br.s), 3.72 (2H, d, J8.4 Hz), 485 (2 H, d,

obscured by H,0 peak), 5.55 (1 H, dt, J 18.4, 8.4 Hz), 7.09 (2 H, d, J8.9 Hz), 7.33 (2
H, d, J 8.8 Hz).

[0165] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-benzylbenzamide
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and N-benzyl-4-hydroxybenzamide.

The product was obtained as awhite solid; m.p. = 189-191°C; IH-NMR (400 MHz,
CD,OD): dppm: 3.74 (2 H, d, J8.2 Hz), 456 (2 H, s), 4.86 (2 H, d, obscured by H,0
peak), 5.56 (1 H, dt, J 18.2, 8.3 Hz), 7.08 (2 H, d, J 8.8 HZ), 7.19-38 (5H, m), 7.82 (2
H, d, J 8.8 Hz).

[0166] (2)-3-Fuoro-4-phenoxybut-2-en-I -amine hydrochloride was synthesized
from (2)-tert-bnty\ 3-fluoro-4-hydroxybut-2-enylcarbamate and phenol.

R NH,
_>:/‘HCI
o)

The product was obtained as awhite powder; m.p. = 155-157 0C; IH-NMR (200
MHz, CD,OD): &ppm: 3.67 (2 H, d, J 8.4 Hz), 4.65 (2 H, d, J 120 Hz), 5.32 (1 H, dt,
J34.0, 7.0 Hz), 6.97 (3H, m), 7.28 (2 H, m).

[0167] (2)-4-(2,4-Dichlorophenoxy)-3-fluorobut-2-en- 1-amine hydrochloride
was synthesized from (Z)-te/t-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 2,4-

dichlorophenol.
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Cl

o

Ci O

The product was obtained as a white powder; m.p. = 164-166 °C; 1H-NMR (200
MHz, CD,OD): ppm: 3.68 (2 H,d, J 7.4 Hz), 473 (2 H, d, J 12.0 Hz), 539 (1 H, dt,
J33.6, 70Hz), 711(1H,d,J9.0Hz), 7.27 (1H,dd, J2.8, 9.0 HZ), 7.42 (1H,d, J
2.8 Hz).

[0168] (E)-4-(3-Chloro-4-fluorophenoxy)-3-fluorobut-2-en-  1-amine
hydrochloride was synthesized from (EMert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and 3-chloro-4-fluorophenol.

F

| /Q/O\)\LHCI

NH,
cl

The product was obtained as awhite powder; m.p. = 144-145 0C; 1H-NMR (200 MHz,
CD,OD): 8ppm: 3.70 (2 H,d, J 8.3 Hz), 4.77 (2 H, d, J 185 Hz), 553 (1H, dt, J 182,
8.3 Hz), 6.95 (1 H,dt, J9.3, 3.2 Hz), 7.14 (1H,d,J 81 Hz), 7.15 (1 H, g, J 28.3 H2).

[0169] (E)-3-Fluoro-4-(4-phenoxyphenoxy)but-2-en-  1-amine hydrochloride was
synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enyl carbamate and 4-

phenoxyphenol.

The product was obtained as awhite powder; m.p. = 118-120 9C; H-NMR (200
MHz, CD.OD): &ppm: 3.71 (2 H,d, J 7.2 Hz), 476 (2 H, d, J 17.8 H2), 551 (L H, dt,
J 18.4, 8.2 Hz), 6.98-7.34 (9 H, m).
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[0170] (2i)-4-(4-Amino-2-fluorobut-2-enyloxy)benzonitrile hydrochloride was
synthesized from (E)-tert-buty\ 3-fluoro-4-hydroxybut-2-enylcarbamate and 4-

cyanophenol.

F
jonal
NC NH,; HCI
The product was obtained as an off-white powder; m.p. = 240-243 0C; 1H-NMR (200

MHz, CD,OD): ppm: 3.73 (2 H,d, J 7.6 Hz), 4.88 (2 H, d, J 18.4 Hz), 556 (1 H, dt,
J17.6, 88 Hz), 7.13 (2 H, d, J 8.8 Hz), 7.70 (2 H, d, J 8.8 H2).

[0171] (EM-(4-Amino-2-fluorobut-2-enyl oxy)-2-fluorobenzonitrile
hydrochloride was synthesized from (i ;)-tert-butyl 3-fiuoro-4-hydroxybut-2-

enylcarbamate and 3-fluoro-4-cyanophenol.

N
NC NH, HCI
The product was obtained as an off-white powder; m.p. = 228-230 °C; 1H-NMR (200

MHz, CDOD): 8ppm: 3.72 (2 H, d, 8.4 Hz), 489 (2 H, d, J 18.8 H2), 5.58 (1 H, dt,
J 18.0, 8.2 Hz), 6.99 (2 H, m), 7.70 (L H, m).

[0172] (E>4-(Benzo[d][l,3]dioxol-5-yloxy)-3-fluorobut-2-en-I-amine

hydrochloride was synthesized from fE)-tert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and sesamal.

F
<O:©/O\)\L
0]
The product was obtained as an off-white powder; m.p. =.98-100 9C; H-NMR (200
MHz, CD,OD): ppm: 3.68 (2 H, d, J8.2 Hz), 469 (2 H, d, J 17.8 Hz), 5.49 (1 H, dt,

NH;, HCI
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J 18.4, 84 Hz), 590 (2 H, s), 6.42 (1H, dd, J 2.6, 8.8 Hz), 6.57 (1 H, d, J 2.6 Hz),
6.72 (1H,d,J 8.8 Hz). ‘

[0173] (E,)-3-Fluoro-4-(naphthalen-2-yloxy)but-2-en-I  -amine hydrochloride was
synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 2-
naphthol.

F
N
The product was obtained as an off-white powder; m.p. = 191-193 °C; H-NMR (200

MHz, CD,0OD): dppm: 3.75 (2 H, d; J8.2Hz), 490 (2H, d, J 17.4 Hz), 5.55 (1 H, dt,
J 184, 8.2Hz), 7.17 (1 H,dd, J2.6, 9.4 Hz), 7.39 (3H, m), 7.77 (3 H, m).

NH, HCI

[0174] (EH4-(4-Amino-2-fluorobut-2-enyloxy) phenyl)(phenyl)methanone
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and 4-benzoylphenol.

F

sUonal
NH, HC

0]

The product was obtained as an off-white powder; m.p. = 165-167 °C; 1H-NMR (200
MHz, CD,OD): dppm: 3.71 (2 H, d, J8.2 Hz), 456 (2 H, d, J 182 Hz), 557 (1 H, dt,
J 18.2, 8.2 Hz), 7.09 (2 H, d, J9.0 Hz), 7.59 (5 H, m), 7.79 (2 H, d, J 9.0 Hz).

[0175] (5-4-(2-Chloro-4-nitrophenoxy)-3-fluorobut-2-en-  1-amine hydrochloride

was synthesized from (E)-tert-buty\ 3-fluoro-4-hydroxybut-2-enylcarbamate and 2-

chloro-4-nitrophenol .
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‘ F
/I::jio\“/gj\ HC
O,N cl NH,
The product was obtained as a fine white powder; m.p. = 204-205 9C; 1H-NMR (200
MHz, CD,OD): dppm: 3.81 (2 H, d,J 7.9 Hz), 5.04 (2 H, d, J 16.8 Hz), 5.62 (1 H, dt,
J19.2, 7.2 Hz), 7.35 (1H, d, J9.8 Hz), 8.24 (1 H, d, J 11.2 Hz), 8.35 (1H, 9).

[0176] (E>4-(6-Chlorobenzo[d][ 1,3]dioxol-5-yloxy)-3-fluorobut-2-en- 1-amine
hydrochloride was synthesized from (E)-tert-buty\ 3-fluoro-4-hydroxybut-2-

enylcarbamate and 6-chloro-I"-benzodioxol-S-ol.

F
SO el
o cl NH, HCI
The product was obtained as apale yellow powder; m.p. = 183-185 9C; 1H-NMR (200

MHz, CDOD): dppm: 3.75 (2 H, d, J 8.2 HZ), 475 (2 H, d, J 16.8 Hz), 551 (1 H, dt,
J9.0, 84 Hz), 596 (2H,9), 6.82 (LH, s, 6.90 (1L H, 9.

[0177] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(3-fluoro-5-
(trifluoromethyl)benzyl)benzamide hydrochloride was synthesized from (E)-tert-butyl
3-fluoro-4-hydroxybut-2-enylcarbamate and 4-hydroxy-N-(3-fiuoro-5-

(trifluoromethyl)benzyl)benzamide.

o HCI
The product was obtained as off white flakes; m.p. = 172-1750C; lH-NMR (200 MHz,

CD,OD): dppm: 3.73 (2 H, d, J8.0 Hz), 461 (2 H, s), 4.86 (2 H, d, obscured by H,O
peak), 5.56 (1 H, dt, J 16.2, 9.6 Hz), 7.08 (2 H, d, J 85 Hz), 7.34 (2 H, m), 7.49 (1 H,
s), 7.88 (2H, d, J 8.6 Hz).
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[0178] rg-3-Fluoro-4-(4-(morpholinosulfonyl)phenoxy)but-2-en-I ~ -amine was
synthesized from (E)-tert-buty\ 3-fluoro-4-hydroxybut-2-enylcarbamate and 4-
(mo holin-4-ylsulfonyl)phenol.

o AN
o T
%
o/
The product was obtained as a white powder; m.p. = 83-85 9C; 1H-NMR (200 MHz,

CDCl): dppm: 2.98 (2 H, m), 3.40 (2 H, d, 82 H2), 3.74 (2H, m), 472 (2 H, d, ]
19.4 Hz), 5.58 (1 H, dt, J 19.4, 7.8 Hz), 7.06 (2H, d, J 8.8 Hz), 7.71 (2 H, d, J 8.8 Hz).

NH,

[0179] (Ej-4-(4-(4,4-Dimethyl-4,5-dihydrooxazol -2-yl) phenoxy)-3-fluorobut-2-
en-1-amine hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-
2-enyl carbamate and 4-(4,4-dimethyl-4,5-dihydrooxazol-2-yl)phenol .

The product was obtained as a sticky solid. 'H-NMR (200 MHz, CDCl ,): dppm: 1.37
(6H,s),3.38(2H, mbr), 408 (2H,s), 467 (2 H, d,J 19.4 Hz), 553 (1 H, dt, J 19.6,
8.0 Hz), 6.94 (2H, d, J8.8 Hz), 7.89 (2 H, d, J 9.0 HZ).

[0180] (E>3-Fluoro-4-(4-(methylsulfonyl)phenoxy)but-2-en-I  -amine

hydrochloride was synthesized from (E)-tert-buty\ 3-fluoro-4-hydroxybut-2-
enylcarbamate and 4-(methylsulfonyl)phenol.
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The product was obtained as an off-white powder; m.p. = 197-199 C; IH-NMR (400
MHz, CD,0OD): dppm: 3.09 (3 H,s), 3.75(2H,d, J 83 Hz), 492 (2 H, d, J 18.3 Hz),
558 (1H,dt, J 18.2, 8.2 Hz), 7.20 (2H, d, J8.8.0 Hz), 7.92 (2H, d, J 8.8 Hz).

[0181] (2)-3-Chloro-4-(2-chloro-4-nitrophenoxy)but-2-en-I  -amine hydrochloride
was synthesized from {Z)-tert-hvAy\ 3-chloro-4-hydroxybut-2-enylcarbamate and 2-

chloro-4-nitrophenol.

Cl
/Q:O\)\/\NHZ HCI
O,N Cl
The product was obtained as an white solid; m.p. = 203 °C (decomposes); H-NMR
(400 MHz, CD,0OD): 8ppm: 3.83 (2H, d, J 7.6 Hz), 4.84 (2H, 9), 6.28 (IH, t,J 8.0
Hz), 7.31 (IH, d,J8.1 Hz), 8.22 (IH, dd, J8.0, 2.1 Hz), 8.34 (IH, d, J 1.8 HZ).

[0182] (E)-3-Chloro-4-(2-chloro-4-nitrophenoxy)but-2-en-  1-amine hydrochloride
was synthesized from (E)-tert-butyl 3-chloro-4-hydroxybut-2-enylcarbamate and 2-

chloro-4-nitrophenol.

|
oo
O,N cl NH, HCI

The product was obtained as an white solid; m.p. = 180 °C (decomposes); H-NMR
(400 MHz, CD,OD): oppm: 3.89 (2H, d, J 8.0 Hz), 5.07 (2H, ), 6.11(IH, t,J 7.9
Hz), 7.32 (IH, d,J8.0 Hz), 8.24 (IH, dd, J 8.0, 2.2 Hz), 8.35 (IH, d,J 2.0 Hz).

[0183] r@-3-Fluoro-4-(4-(methylthio)phenoxy)but-2-en-  1-amine hydrochloride

was synthesized from (E)-tert-huiy\ 3-fiuoro-4-hydroxybut-2-enylcarbamate and 4-
(methylthio)phenol.
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F
oRal
s NH, HCI

The product was obtained as awhite powder; m.p. = 132-134 9C; H-NMR (400
MHz, CD,0OD): dppm: 2.42 (3H,s),3.71 (2H,d,J7.5Hz), 476 (2H, d, J 17.6 Hz),
549 (1H,dt, J17.6, 7.5 Hz), 6.95 (2H,d,J88Hz), 7.27 (2H, d, J 8.8 Hz).

[0184] (E>4-(4- tert-Butyl-2-chlorophenoxy)-3-fluorobut-2-en-I  -amine
hydrochloride was synthesized from (E)-tert-buty\ 3-fluoro-4-hydroxybut-2-
enylcarbamate and 4-ter¢-butyl-2-chlorophenol.

F

0o xH
HCI

cl NH,

The product was obtained as aclear oil; 'H-NMR (400 MHz, CD,0OD): dppm: 3.83 (2
H, d,J7.8 Hz), 4.88 (2 H, d, obscured by H,O peak), 5.59 (1 H, dt, J 18.6, 7.0 Hz),
7.08 (1H,d,J8.0Hz), 7.32 (1 H,d, J 7.9 HZ), 7.44 (1H, 9).

[0185] (E)-I -Fluoro-4-(2-chloro-4-(methylsulfonyl)phenoxy)but-2-en-  1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-
enylcarbamate and 2-chloro-4-(methylsulfonyl)phenol.

F
OV\L
Q
K cl NH, HCI
o

The product was obtained as awhite powder; m.p. = 177-179 °C; H NMR(400 MHz,
(CD,),S0): dppm: (3.22 (3H,s), 3.64 (2H, d,J85 Hz) 5.07 (2 H,d, J 19.0 H2),
559 (1H,dt J19.0,82Hz), 742 (1H,d,J88Hz), 7.89 (1H,dd, J838, 2.3 Hz),
7.98 (1H,d,J23 Hz), 8.14 (3H,br 9.
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[0186] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-cyclopentylbenzamide
hydrochloride was synthesized from (E)-tert-buty\ 3-fluoro-4-hydroxybut-2-

enylcarbamate and 4-hydroxy-N-cyclopentylbenzamide.

F
O\)\[H
H
H HCI
G/ NH,,
0

The product was obtained as an off white solid; m.p. = 210-213°C; H-NMR (400
MHz, CD,OD): dppm: 1.52-1.68 (4 H,m), 1.75-1.82 (2 H, m), 1.95-2.08 (2 H, m),
3.74 (2H, d, J 8.1 Hz), 430 (1H, brt,J6.5 Hz), 461 (2 H, ), 4.86 (2 H, d, obscured
by H,O peak), 5.55 (1H, dt, J 18.3, 83 Hz), 7.04 (2H,d, J8.3 Hz), 7.81 (2H, d, J 8.4
Hz).

[0187] (E>4-(4-Amino-2-fluorobut-2-enyloxy)-  A/iV-
dimethylbenzenesulfonamide hydrochloride was synthesized from (E)-tert-butyl 3-
fluoro-4-hydroxybut-2-enylcarbamate and 4-hydroxy- N,N-

dimethylbenzenesulfonamide.

F
o X
Q
\N,S\b NH2 HCI
|

The product was obtained as awhite powder; m.p. = 153-154 9C; 1H-NMR (400
MHz, CD,0OD): dppm: 2.69 (6 H, s), 3.76 (2H, d, J 8.3 Hz), 492 (2H, d, J 185 H2),
5.60 (1 H, dt, J 18,5, 8.3 Hz), 7.22 (2H, d, J9.0 Hz), 7.78 (2 H, d, J 9.0 Hz).

[0188] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-benzyl-N-methyl benzamide

hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-
enylcarbamate and 4-hydroxy-N-benzyl-N-methylbenzamide.
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The product was obtained as a colourless oil and amixture of E/Z-isomers across the
amide bond; H-NMR (400 MHz, CD,0D): dppm: 2.90-3.03 (3H, m), 3.75 (2H, d, J
7.9 Hz), 4.59-4.80 (2 H, m), 4.88 (2 H, d, obscured by H,O peak), 5.56 (1 H, dt, J
18.8, 9.8 Hz), 7.03 (7 H, m), 7.49 (2 H, d, J 8.4 Hz).

[0189] (E)-3-Fluoro-4-(4-(trifluoromethyl sulfonyl)phenoxy)but-2-en-I  -amine
hydrochloride was synthesized from (E)-tert-buty\ 3-fluoro-4-hydroxybut-2-

enylcarbamate and 4-trifluoromethylsulfonyl)phenol.

The product was obtained as an off-white powder; m.p. = 151-153 C; 1H-NMR (400
MHz, CD,OD): dppm: 3.74 (2 H,d, J 8.2 Hz), 497 (2 H, d, J 18.7 Hz), 5.60 (1 H, d,
J 18.7, 8.2 Hz), 7.33 (2 H, d, J9.0 Hz), 8.04 (2 H, d, J9.0 Hz).

[0190] (E;-4-(4-Amino-2-fluorobut-2-enyloxy)-N,N-dimethylbenzamide
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-
enylcarbamate and 4-hydroxy-N,N-dimethylbenzamide.

F
| O\)\L
~N NH,
o) HCI

The product was obtained as a colourless oil; H-NMR (400 MHz, CD,0D): dppm:
3.05(3H,brs),3.10(3H,brs), 3.74 (2H, d, I 8.1 Hz), 4.86 (2 H, d, obscured by
H,O peak), 5.56 (1H, m), 7.08 (2 H, d, 8.4 Hz), 7.45 (2 H, d, J 8.4 H2).

[0191] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N,N-di ethyl benzenesulfonamide

hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and N,N-diethyl-4-hydroxybenzenesulfonamide.

79



WO 2009/066152 PCT/IB2008/003124

AN
o T
AR
)N o
The product was obtained as a colourless oil; tH-NMR (400 MHz, CD40OD): dppm:

1.11(6H, t, J 7.2 Hz), 3.21 (4H, q, J 6.8 Hz), 3.74 (2H, d, 8.0 Hz), 4.89 (2H, d, J 20.2
Hz), 5.58 (IH, dt, J 18.4, 8.0 Hz), 7.15 (2H, d, J 8.8 Hz), 7.77 (2H, d, J 8.8 Hz).

[0192] (E>3-Fluoro-4-(4-(methylsulfinyl)phenoxy)but-2-en-I ~ -amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-
enylcarbamate and 4-(methylsulf inyl)phenol.

Sona!

$ : NH; HCI
0]

The product was obtained as a colourless oil; 1H-NMR (400 MHz, CD40OD): dppm:
2.81 (3H, s), 3.77 (2H, d, J 8.0 Hz), 4.90 (2H, d, J 18.4 Hz), 5.60 (IH, dt, J 18.0, 8.4
Hz), 7.24 (2H, dd, J 8.1, 1.6 Hz), 7.73 (2H, dd, J 7.6, 1.6 HZ).

[0193] (E>3-Fluoro-4-(3-methyl-4-(methyl sulfonyl) phenoxy)but-2-en-I-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-
enylcarbamate and 3-methyl-4-(methylsulfonyl)phenol.

0

\

/Q\ NH, HCI
(0]

The product was obtained as an off-white powder; m.p. = 178-180 °C; 1H-NMR (400
MHz, CD,0D): dppm: 2.66 (3H,s), 3.09 (3H,s),3.72(2H,d,J82Hz), 488 (2H,
d,J 18.2 Hz), 5.56 (1 H, dt, J 18.2, 8.2 Hz), 7.01 (2H, m), 7.94 (1H, d, J 8.2 Hz).
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[0194] (E"-(4-(4-Amino-2-fluorobut-2-enyloxy)phenyl) (pyrrolidin-  1-
yl)methanone hydrochloride was synthesized from (E)-tert-buty\ 3-fluoro-4-
hydroxybut-2-enylcarbamate and (4-hydroxyphenyl)(pyrrolidin- 1-yl)methanone.

F
O\)\[H
QT
NH,
0 HCI
The product was obtained as a colourless oil; 1H-NMR (400 MHz, CDs;OD): dppm:
1.93-2.01 (4 H, m), 353 (2 H,t,J6.4 Hz), 3.61 (2H,t,J6.9 Hz), 3.77 (2 H, d, J 8.3

Hz), 4.86 (2 H, d, obscured by H,O pezk), 557 (1 H, dt, J 18.2, 9.9 Hz), 7.09 (2 H, d,
J6.8 Hz), 7.57 (2H, d, J 7.4 Hz).

[0195] (E)-4-(2-Chlorophenoxy)-3-fluorobut-2-en-  1-amine hydrochloride was
synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 2-

chlorophenol.

F

ot

Cl NH, HCI

The product was obtained as an off-white solid; m.p. 98-101 °C; 1H-NMR (400 MHz,
CD,OD): dppm: 3.82 (2H, d, J 8.2 Hz), 4.86 (2H, d, obscured by H,0), 557 (IH, dt, J
18.8, 8.3 Hz), 7.01 (IH, dd, J 7.4, 7.6 Hz), 7.16 (IH, d, 8.2 Hz), 7.31 (IH, dd, J 8.0,
7.6 Hz), 7.41 (IH, d, 8.0 H2). |

[0196] (E)-4-(3-Chlorophenoxy)-3-fluorobut-2-en-I  -amine hydrochloride was
synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 3-

chlorophenol.

F

c {joyj

NH, HCI
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The product was obtained as awhite solid; m.p. = 101-104 9C; IH-NMR (400 MHz,
CD4OD): dppm: 3.72 (2H, d, J 8.1 Hz), 4.80 (2H, d, J 18.0 Hz), 5.55 (IH, dt, J 17.7,
8.4 Hz), 6.94 (IH, ddd, J 8.0, 1.6, 1.6 Hz), 7.01-7.05 (2H, m), 7.30 (IH, dd, J 8.3, 8.3
Hz).

[0197] (H-4-(3,5-Dichlorophenoxy)-3-fluorobut-2-en-I  -amine hydrochloride
was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 3,5-

dichlorophenal.

F

cl o\)j
NH, HCI

Cl

The product was obtained as awhite solid; m.p. = 93-95 9C; I1H-NMR (400 MHz,
CD,OD): 3ppm: 3.72 (2H, d, J 8.0 Hz), 4.82 (2H, d, obscured by H,0), 5.57 (IH, d,
18.1, 8.4 Hz), 7.02 (2H, ), 7.08 (IH, 9).

[0198] (E)-4-(4-Bromophenoxy)-3-fluorobut-2-en-I  -amine hydrochloride was
synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-enylcarbamate and 4-

F
D/O\)j
The product was obtained as awhite solid; m.p. = 102-105 °C; H-NMR (400 MHz,

CD,OD): ppm: 3.72 (2H, d, J8.0 Hz), 4.78 (2H, d, J 180 H2), 554 (IH, dt, J 16.4,
8.4 Hz), 6.94 (2H, d, J 8.8 Hz), 7.44 (2H, d, J 8.8 Hz).

bromophenoal.

Br NH, HCI

[0199] (E)-3-Fluoro-4-(4-iodophenoxy)but-2-en-I -amine hydrochloride was
synthesized from (E)-tert-huty\ 3-fluoro-4-hydroxybut-2-enylcarbamate and 4-

iodophenal.
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joaal
The product was obtained as awhite solid; m.p. = 125-127 9C; 1H-NMR (400 MHz,

CD,OD): dppm: 3.71 (2H, d, J 8.4 Hz), 4.76 (2H, d, J 180 H2), 5.53 (IH, dt, J 184,
8.0 Hz), 6.82 (2H, d, J 8.8 Hz), 7.61 (2H, d, J 8.8 Hz).

| NHz HCI

[0200] (E)-3-Fluoro-4-(4-(isopropylsulfonyl)phenoxy)but-2-en-  1-amine
hydrochloride was synthesized from (E)-tert-bntyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and 4-(isopropylsulfonyl)phenol.

S, NH, HCI
\( S

The product was obtained as an off-white powder; m.p. = 127-129 0C; 1H-NMR (400
MHz, CD,OD): &ppm: 1.24 (6 H, d; J 6.9 Hz), 3.28 (1 H, hep, J 6.8 Hz), 3.75 (2 H, d,
J8.2Hz), 492 (2 H, d,J 183 Hz), 558 (1 H, dt, J 18.1, 8.3 Hz), 7.22 (2 H, d, J 9.0
Hz), 7.84 (2 H, d, J 9.0 Hz).

[0201] (E)-3-Fluoro-4-(4-(pyrrolidin-I  -ylsulfonyl)phenoxy)but-2-en-I -amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-
enyl carbamate and 4-(pyrrolidin-I-ylsulfonyl)phenol.

The product was obtained as a colourless oil; H-NMR (400 MHz, CD,0OD): dppm:
1.74 (4H, m), 3.21 (4H, m), 3.76 (2H, d, J 8.1 Hz), 4.91 (2H, d, J 18.4 Hz), 5.59 (IH,
dt, J 18.0, 8.5 Hz), 7.20 (2H, d,J 8.7 Hz), 7.81 (2H, d, J 8.4 Hz).
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[0202] (5-4-(4-(Ethylsulfonyl)phenoxy)-3-fluorobut-2-en- ~ 1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fiuoro-4-hydroxybut-2-
enylcarbamate and 4-(ethylsulfonyl)phenol.

F

O
Q
~-S, NH, HCI
o

The product was obtained as an off-white powder; m.p. = 175-177 °C; lH-NMR (400
MHz, CD,OD): dppm: 1.21 (3H,t,J 7.4 Hz), 3.18 (2H, d,J 7.4 Hz), 3.74 (2H,d, J
8.3 Hz), 492 (2 H, d,J 18.3 Hz), 5.58 (1H, dt, J 18.1, 8.3 Hz), 7.21 (2 H, d, J 9.0 H2),
7.87 (2 H, d, J9.0 H2).

[0203] R/ S (F>4-(4-Amino-2-fluorobut-2-enyloxy)-N-( 1-phenylethyl)benzamide
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-
enyl carbamate and 4-hydroxy-N-(I Ttphenylethyl)benzamide.

O A H
N
NH,
HC!

The product was obtained as an off white solid; m.p. = 175-1769C; 1H-NMR (400
MHz, CD,OD): dppm: 1.56 (3H,d, J 7.0 Hz), 3.74 (2 H, d, J8.2 Hz), 487 (2H, d,J
18.1 Hz), 5.23 (1H,q,J 7.0 Hz), 556 (1 H, dt, J 18.2, 8.4 Hz), 7.07 (2 H, d J 8.7 H),
723 (1H,t,J7.3Hz), 7.32 (2 H,t,J 7.8 Hz), 7.39 (2H, d, J 7.6 HZ), 7.85 (2H, d J
8.6 Hz).

[0204] (E)-4-(4-(Benzyl sulfonyl)phenoxy)—S—fI uorobut-2-en-  1l-amine

hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and 4-(benzylsulfonyl)phenol.
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F
O
QAo
[\
Y NH, HCI
o)

The product was obtained as an off-white powder; m.p. = 208-210 9C; 1H-NMR (400
MHz, CD,0OD): dppm: 3.74 (2 H,d, J 7.8 Hz), 447 (2H, s), 488 (2H, d, J 183 Hz),
558 (1H,dt, J18.3,7.8Hz), 711(4H,m), 7.26 (3H, m), 7.60 (2 H, d, J 8.7 Hz).

[0205] (EM-(B iphenyl-4-yloxy)-3-fluorobut-2-en- 1-amine hydrochloride was
synthesized from (E)-tert-buty\ 3-fiuoro-4-bromobut-2-enylcarbamate and 4-phenyl-
phenol.

F

Saaly
SRS

The product was obtained as a fine white powder; m.p. 208 - 213 °C; H-NMR
(400MHz, CDCl,) dppm: 3.62 (2 H, d, J 7.6 Hz), 4.901 (2 H, d, J 20.0 Hz), 5.56 (1 H,
rdt, J 18.8, 8.4 Hz), 7.88 (2 H, d, J4.4, 20 Hz), 7.31 (1H, t,J4.4, 2.0, 1.2 HZ), 7.42
(2H,t,J6.4, 2.0, 1.6 HZ), 7.61 (4 H, m), 8.24 (2H, 9).

EXAMPLE 5

Procedure D : Preparation of (E )-4-(fert-butoxycarbonylamino)-2-fluorobut-2-eny!

methane-sulfonate

F F
HO\)\L i MsCl MSO\/%\ j\
o< Lo K
H H

[0206] To adtirring solution of (E)-ter¢-butyl- N-(3-fluoro-4-hydroxybut-2-
enyl)carbamate (1.65 g, 8 mmol) in CH,CI, (30 mL) at 0 °C under nitrogen was added
triethylamine (1.67 mL, 12 mmol) followed by methanesulfonyl chloride (0.74 mL,
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9.6 mmol). The reaction was left to stir at 09C for 1hr. All volatiles were removed
under reduced presure and the crude yellow residue was taken up in acetone (30 mL).
The insoluble white precipitate (triethylammonium chloride) was filtered off and
washed with acetone (10 mL). The filtrate containing the crude mesylate was used
immediately for Procedure E.

Procedure E: Preparation of (E)-tert-butyl-N-(3-fluoro-4-bromobut-2-enyl)carbamate

F . F
MSOJ\L 1k 0 Brvl\I 1k
N (0] N (0]
H H

[0207] To the stirring filtrate (obtained in the previous step) under nitrogen at O

0C was added anhydrous lithium bromide (3.48 g, 40 mmol) in five portions over ten
min. After stirring at 0 9C for 15 min the reaction vessel was warmed to room
temperature and stirring was continued for a further 30 min. Water (50 mL) was
added to the mixture and the organic layer extracted with CH,CI, (3 x 20 mL),
combined, and dried over MgSQO,, filtered and the solvent removed under reduced
pressure to afford the crude product as aclear pale yellow oil. Purification through a
short silica plug, euting in 20% EtOAc in hexane afforded (E)-fert-butyl- N-(3-fluoro-
4-bromobut-2-enyl)carbamate as awhite solid (1.53 g, 71%); H-NMR (200 MHz,
CDCl,): dppm: 1.45 (9H, ), 3.75 (2H, t, J 6.8 Hz), 4.12 (2H, d, J 22.3 Hz), 4.64 (IH,
br s), 5.32 (IH, dt, J 17.4, 8.1 Hz).

Procedure F: Preparation of (E)-tert-buty\ 4-(4-(cyclohexylcarbamoyl)phenoxy)-3-

fluorobut-2-enylcarbamate

OYQ + B’ﬁmiok—*gﬁ'oy@ w\”ﬁiok

[0208] A dtirred solution of (E)-tert-butyl-N-(3-fiuoro-4-bromobut-2-
enyl)carbamate (3.48 g, 13 mmol), N-cyclohexyl-4-hydroxybenzamide (3.55 g, 16.2

mmol) and potassium carbonate (2.76 g, 20 mmol) in DMF (10 mL) under nitrogen
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was heated at 60 OC for 3 hours at which time TLC analysis showed no remaining
allyl bromide. The reaction mixture was allowed to cool and then water (50 mL)
added, causing awhite precipitate to form. Stirred for 30 minutes, then filtered,
washing with water to remove any remaining DMF from the filtercake. The
precipitate was then taken up into dichloromethane (150 mL), filtered to remove any
insolubles and then washed with NaOH solution (2 M; 20 mL) and brine (20 mL).
Dried over MgSO,, filtered and the solvent removed under reduced pressure to afford
the title compound as a white solid (4.23 g, 80%); H-NMR (400 MHz, CDCl ):
dppm: 1.21-1.25 (3 H, m), 1.40-1.46 (2 H, m), 1.44 (9 H, s), 1.61-1.69 (1 H, m), 1.73-
1.77 (2 H, m), 2.01-2.05 (2 H, m), 3.80 (2 H,t,J 6.7 Hz), 3.96 (1H, m), 4.64 (1H, br
s), 473 (2 H, d, J 19.0 Hz), 5.46 (1 H, dt J 18.9, 8.1 Hz), 581 (1H,br s), 6.96 (2 H, d,
J83 Hz), 7.73 (2 H, d, J8.3 HZ).

Procedure G: Preparation of (E)-4-(4-Ammonio-2-fluorobut-2-enyloxy)benzoate
hydrochloride

F F

o] (o]
\)ﬁ\ ethereal HCI \/&L
MeO : HO
© NH, HCI NH, HCI

o O

[0209] A stirred solution of (E)-Methyl 4-(4-amino-2-fluorobut-2-
enyloxy)benzoate hydrochloride (0.050 g, 0.18 mmol) in ethereal HCI solution (1 M;
3mL) was stirred at reflux for 20 hours. The reaction mixture was allowed to cool to
RT and the volatiles were removed under reduced pressure to afford the title
compound (0.040 g, 98%) as a fine white powder; m.p. = 256-257 OC; 1H-NMR (200
MHz, D,0): dpm: 3.77 (2H, d, 8.4 Hz), 491 (2 H, d, J 18.8 Hz), 5.65 (1 H, dt, J
18.6, 8.0 Hz), 7.08 (2 H, d, J 8.4 Hz), 8.00 (2 H, d, J 8.4 Hz).
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Procedure H: (EM-(4-amino-2-fluorobut-2-enyloxyV N-cyclohexylbenzamide
hydrochloride

F
o TFA
H \)ﬁ\ j)]\ J< :u)) aq.HCI \)1
O’ N N~ O NH, HCI
5 H

[0210] To astirred solution of (E)-tert-butyl 4-(4-(cyclohexyl-

carbamoyl)phenoxy)-3-fluorobut-2-enylcarbamate (1.25 g, 3.1 mmol) in
dichloromethane (54 mL) was added trifluoroacetic acid (6 mL). The reaction was
then stirred at room temperature for 3 hours at which time TLC analysis showed no
remaining starting material. Evaporation of the solvent and the remaining acid
afforded abrown gum. Aqueous HCI (2 M; 5mL) was then added and the reaction
stirred for 40 minutes, upon which point an off-white solid had precipitated out of
solution. Filtered, washing with ice cold aqueous HCI (1 M; 3mL) and dried in a60
0C oven to afford the title compound as an off-white powder (0.89 g, 85%); m.p. =
210-212 °C; H-NMR (400 MHz, (CD,),S0): dppm: 1.11(1H, m), 1.15-1.33 (4 H,
m), 1.59 (1 H, m), 1.70-1.77 (4 H, m), 3.59 (2 H, d, J 8.1 Hz), 3.71 (1 H, m), 4.87 (2
H, d, J 19.8 Hz), 552 (1 H, dt, J 18.9, 7.8 Hz), 7.01 (2H,d, J 7.9 Hz), 7.83 (2H,d, J
7.9 Hz), 7.97-8.10 (3 H, br s, NHs).

EXAMPLE 6

[0211] The following compounds were prepared according to procedures A and
H described above.

[0212] S-(E>4-(4-Amino-2-fluorobut-2-enyl oxy)-N-(I-phenyl ethyl)benzamide
hydrochloride was synthesized from (E)-tert-buty\ 3-fluoro-4-hydroxybut-2-
enyl carbamate and 5'-4-hydroxy-N-(I-phenylethyl)benzamide.

F
(@) N |
Qo T
siN NH
o) HCI
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The product was obtained as an off white solid; m.p. = 197-198°C; 1H-NMR (400
MHz, CD,OD): dppm: 155 (3H,d,J 7.0 Hz), 3.73 (2H, d, J 8.2 Hz), 4.86 (2 H, d,
obscured by H,0 pesk), 521 (1H,q,J7.0Hz), 555 (1H, dt, J 18.2, 8.4 Hz), 7.05 (2
H,dJ8.7Hz), 7.22 (1H,t,J 7.3 Hz), 7.31 (2 H,t,J 7.8 HZ), 7.38 (2 H, d, J 7.6 HZ),
7.85 (2 H, d J 8.6 Hz).

[0213] i?-"-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(I-phenylethyl)benzamide
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-hydroxybut-2-
enyl carbamate and i?-4-hydroxy-N-(I-phenylethyl)benzamide.

Dt T,

The product was obtained as an off white solid; m.p. = 197-198°C; IH-NMR (400
MHz, CD,OD): dppm: 155 (3H,d,J7.0 Hz), 3.73 (2H, d, J 8.2 Hz), 4.86 (2 H, d,
obscured by H,0 pesk), 521 (1H,’q,J7.0 Hz), 5.55 (1 H, dt, J 18.2, 8.4 Hz), 7.05 (2
H,dJ8.7 Hz), 7.22 (1H,t,J 7.3 Hz), 7.31 (2 H,t,J 7.8 Hz), 7.38 (2H, d, J 7.6 HZ),
7.85 (2 H,d J 8.6 Hz).

EXAMPLE 7

[0214] The following compounds were prepared according to procedures F and C
described above.

[0215] (2Q)-3-Fluoro-4-(phenylthio)but-2-en-1 -amine hydrochloride was
synthesized from (E)-tert-butyl 3-fiuoro-4-bromobut-2-enylcarbamate and thiophenol.

@SJ\L Hol

NH,

The product was obtained as white flakes; m.p. = 143-145 °C; H-NMR (400 MHz,
CD,OD): ppm: 3.12 (2 H,d, J8.2 Hz), 3.78 (2H, d, J22.3 Hz), 5.24 (1 H, dt, J 18.6,
7.3 Hz), 7.38 (3H, m), 7.52 (2 H, m).
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[0216] r@-3-Fluoro-4-(4-isopropoxyphenoxy)but-2-en-| -amine hydrochloride
was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-enyl carbamate and 4-

isopropoxyphenol.

LT ol

The product was obtained asan oily white solid; H-NMR (400 MHz, CD,OD):
oppm: 1.28 (6H, d, J6.0 Hz), 3.70 (2H, d, J 8.4 Hz), 4.48 (IH, m), 4.72 (2H, d, J 17.6
Hz), 5.50 (IH, dt, J 17.2, 8.0 Hz), 6.86 (2H, d, J 8.8 Hz), 6.92 (2H, d, 8.8 H2).

NH, HCI

[0217] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-ter  ¢-butylbenzamide
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-
enylcarbamate and 4-hydroxy-N- tert-butylbenzamide.

F
O\)\[H
H
N
\i/ \n/©/ NH,
o HCI

The product was obtained as an off white solid; m.p. = 189-1919C; 1H-NMR (400
MHz, CD,OD): dppm: 1.46 (9 H,s), 3.75 (2 H, d, J 8.3 Hz), 4.86 (2 H, d, obscured by
H,0 peak), 5.56 (1 H, dt, J 18.2, 82 Hz), 7.04 (2H,d, J89 Hz), 7.76 (2 H,d, I 838
Hz).

[0218] (E>4-(4-(Cyclopentylsulfonyl)phenoxy)-3-fluorobut-2-en-| -amine
hydrochloride was synthesized from (E)-tert-buty\ -3-fluoro-4-bromobut-2-

enylcarbamate and 4-(cyclopentylsulfonyl)phenol.
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The product was obtained as an off-white powder; m.p. = 136-138 °C; 1H-NMR (400
MHz, CD,OD): dppm: 1.63-2.02 (4 H, m), 211(1H, m), 3.65 (LH,m), 3.75 (2H,d,
J83 Hz), 492 (2H,d,J 18.3 Hz), 558 (1 H, dt, J 18.3, 8.3 Hz), 7.21 (2H,d, J 8.7
Hz), 7.87 (2 H, d, J 8.7 Hz).

[0219] (29)-3-Fluoro-4-(4-(isobutylsulfonyl)phenoxy)but-2-en- ~ 1-amine
hydrochloride was synthesized from (E)-tert-butyl -3-fluoro-4-bromobut-2-

enylcarbamate and 4- (isobutylsulfonyl)phenol.

The product was obtained as an off-white powder; m.p. = 114-1 16 °C; 1H-NMR (400
MHz, CDOD): dppm: 1.03 (6 H, d, J6.7 Hz), 21 1(1H, m), 3.08 (2 H, d, J 6.4 H2),

3.75 (2 H,d, J 8.2 Hz), 492 (2 H, d, J21.8 Hz), 558 (1 H, dt, J 18.0, 8.2 Hz), 7.21 (2
H,d,J89Hz), 7.89 (2H, d, J 8.9 Hz).

[0220] (2s,)-3-Fluoro-4-(4-(neopentylsulfonyl)phenoxy)but-2-en-  1-amine
hydrochloride was synthesized from (E)-tert-butyl -3-fluoro-4-bromobut-2-

enylcarbamate and 4-(neopentylsulfonyl)phenol.

>k8\ /.Q/OQ\L HCI

91



WO 2009/066152 PCT/IB2008/003124

The product was obtained as an off-white powder; m.p. = 132-134 9C; 1H-NMR (400
MHz, CD,OD): 3ppm: 1.14 (9 H, s), 3.16 (2H, 9), 3.75 (2 H,d, J 7.6 Hz), 491 (2 H,

d,J21.6 Hz), 558 (1H, dt, J 17.6, 7.6 Hz), 7.20 (2H,d,J8.2 Hz), 7.89 (2H,d,J 8.2
Hz).

[0221] (E>3-Fluoro-4-(4-(phenethyl sulfonyl) phenoxy)but-2-en-I -amine
hydrochloride was synthesized from (E)-tert-butyl -3-fluoro-4-bromobut-2-
enylcarbamate and 4-(phenethylsulfonyl)phenol.

S NH, HCl
o)

The product was obtained as an off-white powder; m.p. = 132-134 9C; 1H-NMR (400
MHz, CD,OD): dppm: 2.96 (2 H, m), 3.47 (2H, m), 3.75 (2 H, d, J 8.2 HZ), 492 (2
H,d,J 18.3 Hz), 558 (1 H, dt, J 18.1, 8.5 Hz), 7.19 (7 H, m), 7.90 (2 H, d, J 8.9 Hz).

[0222] (E>4-(4-(sec-Butylsulfonyl)phenoxy)-3  -fluorobut-2-en- 1-amine
hydrochloride was synthesized from (E)-tert-hutyl -3-fiuoro-4-bromobut-2-

enylcarbamate and 4-(sec-butylsulfonyl) phenol.

The product was obtained as awhite powder; m.p. = 103-105 9C; 1H-NMR (400
MHz, CDSOD): oppm: 1.01 (3 H, t,)J 75 Hz), 1.26 (3H,d,J6.9 Hz), 143 (IH, m),
1.95 (IH, m), 3.09 (1H,m), 3.78 (2 H, d, J 8.2 Hz), 4.95 (2H, d, J 18.4 Hz), 5.61 (1
H, dt, J 18.1, 8.3 Hz), 7.24 (2 H, d, J 6.9 Hz), 7.86 (2 H, d, J 6.9 Hz).
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[0223] (E>3-Fluoro-4-(3-methyl-4-(2-methyl thiazol -4-yl) phenoxy)but-2-en-I-
amine hydrochloride was synthesized from (E)-tert-buty\ 3-fluoro-4-bromobut-2-
enylcarbamate and 3-methyl-4-(2-methylthiazol-4-yl)phenol.

F

0\)\L
NH, HCI

X
S
.

The product was obtained as apale yellow solid; H-NMR (400 MHz, d,-DMSO):
oppm: 2.38 (3H, s), 2.70 (3H, s), 3.61 (2H, dt, J 13.6, 6.0 Hz), 4.85 (2H, d, J 20.0 Hz),
5.56 (IH, dt, obscured by H,0), 6.87-6.92(2H, m), 7.49 (IH, 9), 7.53 (IH, d, J 8.4
Hz), 8.22 (2H, br s).

[0224] (E)-3-Fluoro-4-(4-( 1-phenylethylsulfonyl)phenoxy)but-2-en-  1-amine
hydrochloride was synthesized from (E)-tert-butyl -3-fluoro-4-bromobut-2-
enylcarbamate and 4-(I -phenyl ethylsulfonyl)phenol.

The product was obtained as awhite powder; m.p. = 126-130 °C; IH-NMR (400
MHz, DMSO-Jg): dppm: 1.55 (3 H,d, J7.1 Hz), 3.60 (2H, d, J8.1 Hz), 462 (1H,q,
J7.1 Hz), 491 (2 H,d, J20.0 Hz), 553 (1 H, dt, J 18.9, 8.1 Hz), 7.09 (2 H, d, J 8.8
Hz), 7.25 (5 H, m), 7.53 (2 H, d, J 8.7 Hz), 8.05 (3 H, brs).

[0225] rg-3-Fluoro-4-(4-(4-fluorobenzylsulfonyl)phenoxy)but-2-en-I ~ -amine
hydrochloride was synthesized from (E)-tert-butyl -3-fluoro-4-bromobut-2-

enylcarbamate and 4-(4-fluorobenzylsulfonyl)phenol.
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The product was obtained as an off-white powder; m.p. = 223-225 9C; H-NMR (400
MHz, DMSO-J): ppm: 3.60 (2 H, d, J8.1 Hz), 462 (2 H, s), 493 (2 H, d, J 19.9
Hz), 553 (1 H, dt, J 19.0, 8.1 Hz), 7.13 (6 H, m), 7.61 (2 H, d, J 8.8 Hz), 8.01 (3 H,

m).

[0226] (E>4-(9H-Carbazol-2-yloxy)-3-fluorobut-2-en-  1-amine hydrochloride
was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-enylcarbamate and 9H-

carbazol-2-ol.
H
1) AL

The product was obtained as a grey solid; m.p. = 243-245 OC; I1H-NMR (400 MHz,
CD,OD): &pm: 3.75 (2H, d, J 8.1 Hz), 4.87 (2H, d, obscured by H,0), 5.54 (IH, dt, J
18.4, 8.2 Hz), 6.85 (IH, dd, J8.6, 2.2 Hz), 7.05 (IH, d,J2.2 Hz), 7.12 (IH, ddd, 7.8,
7.6, 0.9 Hz), 7.30 (IH, ddd, J7.9, 7.8, 1.0 Hz), 7.40 (IH, dd, J 8.4, 0.8 Hz), 7.95 (2H,
d, 8.5 Hz).

NH, HCI

[0227] (E>4-(4-( 1H-Imidazol- 1-yl)phenoxy)-3 -fluorobut-2-en- 1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-

enylcarbamate and 4-(IH-imidazol-I-yl)phenal.
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The product was obtained as an off-white solid; m.p. = 223-225 0C; H-NMR (400
MHz, CDOD): 8ppm: 3.81 (2H, d, J 8.2 Hz), 4.95 (2H, d, J 18.4 Hz), 5.63 (IH, dt, J
18.0, 8.3 Hz), 7.30 (2H, d, J8.9 Hz), 7.74 (2H, d, J 9.0 HZ), 7.80 (IH, s), 8.05 (IH, 9),
9.42 (IH, 9).

[0228] ra-4-(4-Amino-2-fluorobut-2-enyloxy)-N-isopropylbenzamide
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-

enylcarbamate and 4-hydroxy-N-isopropylbenzamide.

F
O AU
H \/K[
\(N NH,
3 HCI

The product was obtained as an off white solid; m.p. = 206-208 °C; H-NMR (400
MHz, (CD3)ZSO): oppm: 1.14 (6 H,d, J6.6 Hz), 3.60 (2H,d,J 7.9 Hz), 406 (1H,
septet, J 7.6 Hz), 4.87 (2 H, d, J 20.0 Hz), 553 (1 H, dt, J 19.1, 8.1 Hz), 7.02 (2 H, d, J
8.9 Hz), 7.83 (2H, d, J 8.9 Hz), 8.02-8.14 (3 H, br s, NHs).

[0229] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-phenylbenzamide
hydrochloride was synthesized from (E)-terz-butyl 3-fluoro-4-bromobut-2-
enylcarbamate and 4-hydroxy-N-phenylbenzamide.

The product was obtained aswhite flakes; IH-NMR (400 MHz, CD,0D): doppm: 3.73
(2H,d,J83 Hz), 488 (2H,d,J 181 Hz), 556 (1H, dt, J 18.3, 8.2 Hz), 7.12 (3H,
m), 7.36 (2 H,t,J 7.5 Hz), 7.66 (2H,d,J8.6 Hz), 7.96 (2H,d, J 8.9 Hz).

[0230] (E>3-Fluoro-4-(2-methylbenzo[ d] thiazol -5-yloxy)but-2-en- 1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fiuoro-4-bromobut-2-
enylcarbamate and 2-methylbenzo[d]thiazol-5-ol.
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ReChat

The product was obtained as an off-white solid; m.p. = 215-217 °C; 1H-NMR (400
MHz, CD,OD): dppm: 3.00 (3H, s), 3.78 (2H, d, J 8.4 Hz), 4.95 (2H, d, J 18.0 H2),
5.60 (IH, dt, J 18.0, 8.4 Hz), 7.28 (IH, dd, J9.2, 1.2 Hz), 7.57 (IH, d, J 1.4 HZ), 8.00
(IH, d,J8.8 Hz).

NH, HCI

[0231] (E)-4-(Benzo[d]thiazol-2-yloxy)-3-fluorobut-2-en-l  -amine hydrochloride
was synthesized from (2Q-terz-butyl 3-fiuoro-4-bromobut-2-enyl carbamate and

benzo[d]thiazol-2-ol.

NH, HCI

The product was obtained as a white solid; m.p. = 197-199 0C; 1H-NMR (400 MHz,
CD,OD): dppm: 391 (2H, d, J 8.7 Hz), 4.95 (2H, d, J20.8 Hz), 5.54 (IH, dt, J 184,
8.2 Hz), 7.25 (IH, dd, 7.0, 7.2 Hz), 7.39-7.45 (2H, m), 7.59 (IH, d, J 7.4 Hz).

[0232] (E)-N-(4-(4-Amino-2-fluorobut-2-enyloxy) phenyl)acetamide
hydrochloride was synthesized from (£Q-ter¢-butyl -3-fluoro-4-bromobut-2-
enylcarbamate and iV-(4-hydroxyphenyl)acetamide.

LN

The product was obtained as an off-white powder; m.p. = 218-220 °C; H-NMR (400
MHz, DMSO-J4): dppm: 2.0 (3 H, s), 3.58 (2 H, m), 4.76 (2 H, d, J 20.0 Hz), 5.49 (1
H, dt, J 19.1, 8.1 Hz), 6.92 (2 H, d, J 9.0 HZ), 7.51 (2 H, d, J 9.0 Hz), 8.04 (3 H, brs),
9.86 (1 H, 9).

NH2 HCI
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[0233] (E>7-(4-Amino-2-fluorobut-2-enyloxy)-3-(4-hydroxyphenyl)-4H-
chromen-4-one hydrochloride was synthesized from (E)-tert-butyl -3-fluoro-4-
bromobut-2-enylcarbamate and 7-hydroxy-3-(4-hydroxyphenyl)-4//-chromen-4-one.

The product was obtained as an off-white powder; m.p. = 274-276 °C; 1H-NMR (400
MHz, DMSO-ck): dppm: 3.65 (2 H, d, J 8.0 Hz), 5.03 (2 H, d, J20.1 Hz), 558 (1 H,
dt, J 18.9, 8.0 Hz), 6.82 (2 H, d, J 8.8 Hz), 7.13 (1 H, dd, J 8.8, 2.4 Hz), 7.24 (1 H, d, J
2.4 Hz), 7.40 (1 H, d, J 8.9 Hz), 8.07 (2 H, d, J8.9 Hz), 8.07 (3 H, brs), 840 (1 H, 9),
957 (1H,9).

[0234] (E)-3-Fluoro-4-(pyridin-3-yloxy)but-2-en-I-amine  hydrochloride was
synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-enylcarbamate and pyridin-3-

ol.

N NH; HCI

The product was obtained as abrown solid; m.p. = 193-196 °C; 1H-NMR (400 MHz,
CD,OD): &ppm: 3.79 (2H, d, J 8.2 Hz), 5.14 (2H, d, J 19.2 Hz), 5.68 (IH, dt, J 18.0,
8.3 Hz), 8.08 (IH, dd, J 8.8, 5.6 Hz), 8.35 (IH, dd, J 8.8, 2.8 Hz), 855 (IH, d, J5.2
Hz), 8.73 (IH, d,J 2.4 Hz).

[0235] (E;-3-Fluoro-4-(2-p-tolylbenzo[ d] thiazol-6-yloxy)but-2-en-l-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fiuoro-4-bromobut-2-

enylcarbamate and 2-p-tolylbenzo[d]thiazol-6-ol.
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NH, HCI

The product was obtained as atan solid; m.p. = 155-157 °C; 'H-NMR (400 MHz, d,-
DMSO): dppm: 2.37 (3H, s), 3.61 (2H, dt, J 11.2, 5.2 HZ), 4.93 (2H, d, J 20.1 Hz2),
5.57 (IH, dt, J 18.8, 8.0 Hz), 7.18 (IH, dd, J 8.8, 2.4 Hz), 7.35 (2H, dd, J 7.6, 1.6 Hz),
7.77 (IH, d,J 1.2 Hz), 7.91-7.95 (3H, m), 8.29 (2H, br s).

[0236] (E>2-(4-(4-Amino-2-fluorobut-2-enyloxy) phenyl sulfonyl)ethanol
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-
enylcarbamate and 4-(2-hydroxyethylsulfonyl)phenol.

O "X
O,
A~ NH, HCl

HO o)

The product was obtained as an off-white solid; m.p. = 166-168 °C; 1H-NMR (400
MHz, CD,OD): dppm: 3.39 (2H, t, J 3.2 Hz), 3.75 (2H, d, J 8.2 Hz), 3.86 (2H, 1, J 3.2
Hz), 4.92 (2H, d, J 18.3 Hz), 5.59 (IH, dt, J 15.4, 8.3 Hz), 7.21 (2H, d, J 9.0 Hz), 7.90
(2H, dd, J 9.0, 2.1 Hz).

[0237] (E)-3-Fluoro-4-(4-(2-morpholinoethylsulfonyl)phenoxy)but-2-en-  1-amine
hydrochloride was synthesized from (E)-tert-buty\ 3-fiuoro-4-bromobut-2-
enylcarbamate and 4-(2-morpholinoethylsulfonyl)phenal.

Ioaa!

O\

N\

(\N/\/S\\ NH, HCI

o/ °

The product was obtained as awhite solid; m.p. = 200-202 °C; 1H-NMR (400 MHz,
CD,0D): oppm: 3.30 (2H, t, J9.4 Hz), 3.59-3.71 (5H, m), 3.84-3.95 (5H, m), 4.13
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(2H, d, J 12.4 Hz), 5.05 (2H, d, J 18.2 Hz), 5.70 (IH, dt, J 18.1, 8.4 Hz), 7.36 (2H, d, J
8.8 Hz), 8.05 (2H, d, 8.8 Hz).

[0238] (E>3-Fluoro-4-(4-(2-(pyrrolidin-1-yl)ethylsulfonyl) phenoxy)but-2-en-1-
amine hydrochloride was synthesized from (24-ter¢-butyl 3-fluoro-4-bromobut-2-

enyl carbamate and 4-(2-(pyrrolidin-1-yl)ethylsulfonyl)phenol.

The product was obtained as an off-white solid; m.p. = 194-197 °C; 1H-NMR (400
MHz, CD,OD): dppm: 1.99-2.16 (4H, m), 3.10-3.15 (2H, br s), 3.60 (2H, t, J 6.8 Hz),
3.70-3.77 (6H, m), 4.96 (2H, d, J 18.4 Hz), 5.61 (IH, dt, J 18.0, 8.3 Hz), 7.27 (2H, d, J
9.0 Hz), 7.96 (2H, d, J 8.9 Hz).

[0239] (E>3-Fluoro-4-(4-(2-(piperidin-1-yl)ethyl sulfonyl) phenoxy)but-2-en-I-
amine hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-

enyl carbamate and 4-(2-(piperidin-I-yl)ethylsulfonyl)phenol.

The product was obtained as an off-white solid; m.p. = 215 °C (decomposes); H-
NMR (400 MHz, CD,OD): dppm: 1.46-1.55 (IH, m), 1.81-1.95 (5H, m), 3.00 (2H, t,
J 10.8 Hz), 3.45-3.57 (4H, m), 3.77-3.85 (4H, m), 4.97 (2H, d, J 18.4 Hz), 5.62 (IH,
dt, J 18.2, 9.4 Hz), 7.28 (2H, d, J 8.4 Hz), 7.97 (2H, d, J 8.4 HZ).
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[0240] (E>4-(5-Chloropyridi n-3;yl oxy)-3-fluorobut-2-en-I  -amine
dihydrochloride was synthesized from (E)-tert-buty\ 3-fiuoro-4-bromobut-2-
enylcarbamate and S-chloro-S-hydroxypyridine.

The product was obtained as an off white powder; m.p. = 147-150 0C; JH-NMR (400
MHz, (CD,),SO): dppm: 3.61 (2 H, m), 498 (2 H, d, J20.3 Hz), 5.59 (1 H, dt, J 19.0,
8.1 Hz), 7.71 (1 H, 5), 8.25-8.34 (5H, m, PyH & NHSs).

[0241] (E)-3-Fluoro-4-(2-methylpyridin-3 -yloxy)but-2-en- 1-amine
dihydrochloride was synthesized from (E)-tert-butyl 3-fiuoro-4-bromobut-2-
enyl carbamate and 3-hydroxy-2-methylpyridine.

The product was obtained as an off white powder; m.p. = 195-196 °C; IH-NMR (400
MHz, (CDs),SO): dppm: 2.58 (3 H, 5), 3.63 (2 H, m), 5.09 (2 H, d, J 19.8 Hz), 5.63 (1
H, dt, J 18.9, 8.1 Hz), 7.79 (1 H, dd, J 85, 5.6 Hz), 8.04 (1H, d, J 85 Hz), 833 (1 H,
d, J55 Hz).

[0242] (E)-3-Fluoro-4-(6-methylpyridin-3-yloxy)but-2-en-l  -amine
dihydrochloride was synthesized from (E)-tert-bxAyl 3-fluoro-4-bromobut-2-
enylcarbamate and 5-hydroxy-2-methylpyridine.

The product was obtained as an off white powder; m.p. = 189-191 °C; IH-NMR (400
MHz, (CD,),SO): dppm: 2.63 (3 H, s), 3.62 (2 H, m), 5.07 (2 H, d, J20.1 Hz), 561 (1
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H, dt, J 19.1, 8.1 Hz), 7.73 (L H, d, J8.9 Hz), 8.01 (1 H, dd, J 8.8, 25 Hz), 8.27 (3 H,
br s, NHs), 8.49 (1 H, d, J 2.8 Hz).

[0243] (E>3-Fluoro-4-(2-methylbenzo[ d] thiazol-6-yloxy)but-2-en-  1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-
enylcarbamate and 2-methylbenzo[d]thiazol-6-ol.

£

The product was obtained as an off-white solid; m.p. = 205-213 °C; H-NMR (400
MHz, d;-DMSO): dppm: 2.74 (3H, .s), 3.60 (2H, dt, J 12.0, 6.0 Hz), 4.89 (2H, d, J
20.0 Hz), 5.56 (IH, dt, J 19.2, 8.0 Hz), 7.12 (IH, dd, J 8.8, 2.4 Hz), 7.67 (IH, d,J24
Hz), 7.81 (IH, d, J 8.8 Hz), 8.25 (2H, br 9).

NH, HCI

[0244] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-iV-isopropyl benzenesulfonamide
hydrochloride was synthesized from (E)-tert-butyl -3-fiuoro-4-bromobut-2-

enylcarbamate and 4-hydroxy-./V-(propan-2-yl)benzenesulfonamide.

F
O\/\
A3
N,S\b NHy HCI
H ¥

The product was obtained as an off-white powder; m.p. = 92-95 °C; IH-NMR (400
MHz, DMSO-J 4): ppm: 0.93 (6 H, d, J 6.5 Hz), 3.19 (1 H, m), 3.62 (2 H, d, J 8.1
Hz), 492 (2 H, d, J20.0 Hz), 5.53 (1 H, dt, J 18.9, 8.1 Hz), 7.14 (2 H, d, J 8.9 Hz),
7.44 (1H,d,J7.1 HZ), 7.77 (2 H, d, 9.0 Hz), 8.00 (3 H, brs).

[0245] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)- N-cyclohexylbenzene-
sulfonamide hydrochloride was synthesized from (E)-tert-butyl -3-fluoro-4-bromobut-

2-enylcarbamate and N-cyclohexyl-4-hydroxybenzenesulfonamide.
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F
O
Ok
N,s\b NH, HCI
H

The product was obtained as an off-white powder; m.p. = 198-200 °C; IH-NMR (400
MHz, DMSO-*/*): dppm: 1.07 (5 H, m), 1.50 (5 H, m), 2.86 (1H, m), 3.62 (2 H, d, J
8.1 Hz), 4.92 (2H,d, J20.1 Hz), 554 (1H, dt, J 19.0, 8.1 Hz), 7.13 (2 H, d, J 9.0 Hz),
7.50 (1H,d, J 7.3 Hz), 7.75 (2 H, d, J 9.0 Hz), 8.05 (3 H, brs).

[0246] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)- N-(1-phenyl ethyl)benzene-
sulfonamide hydrochloride was synthesized from (E)-tert-buty\ -3-fluoro-4-bromobut-
2-enyl carbamate and 4-hydroxy- N-(I -pheny! ethyl)benzenesulfonamide.

F
O
0,
N NH, HCI
H O

The product was obtained as awhite powder; m.p. = 198-200 °C; H-NMR (400
MHz, DMSO-?):  dppm: 1.17 (3H,d,J7.2 Hz), 3.61 (2H,d,J8.0Hz), 429 (1H,q,
J7.2Hz), 4.88 (2H,d,J 19.6 Hz), 554 (1 H, dt, J 19.6, 8.0 Hz), 7.03 (2 H, d, J 8.8
Hz), 7.18 (5H, m), 7.62 (2H, d, J 8.8 Hz), 8.06 (3 H, brs), 8.07 (1H, d, J 8.0 Hz).

[0247] (E>3-Fluoro-4-(4-(4-(4-methoxyphenyl)thiazol -2-yl) phenoxy) but-2-en-I-
amine hydro-chloride was synthesized from (E)-tert-bvAyl 3-fluoro-4-bromobut-2-
enylcarbamate and 4-(4-(4-methoxyphenyl)thiazol-2-yl)phenol.
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O/
=z
e
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The product was obtained as ayellow solid; m.p. = 230-232 9C; I1H-NMR (400 MHz,
d-DMS0): dppm: 3.62 (2H, dt, J 12.2, 6.4 Hz), 3.79 (3H, ), 4.92 (2H, d, J 20.2 Hz),
5.55 (IH, dt, J 18.0, 8.4 Hz), 7.02 (2H, dd, J 7.6, 1.8 Hz), 7.12 (2H, dd, J 7.8, 1.6 Hz),
7.92-7.98 (5H, m), 8.13 (2H, br 3).

[0248] (E"-3-Fluoro-4-(phenylsulfonyl)but-2-en-  1-amine hydrochloride was
synthesized from (E)-tert-bxAyl 3-fluoro-4-bromobut-2-enylcarbamate and sodium

benzenesulfinate
o0 F
N7
SR
The product was obtained as a white powder; m.p. = 159-161 9C; IH-NMR (400

MHz, DMSO-" ): 3ppm: 3.09 (2 H, d, J8.0 H2), 4.70 (2 H, d, J21.3 Hz), 551 (1 H,
dt, J 18.0, 7.9 Hz), 7.77 (5 H, m), 7.91 (3 H, brs).

NH, HCI

[0249] (5, E)-4-(4-Amino-2-fluorobut-2-enyloxy)- N-(1-
pheny! ethyl)benzenesulfonamide was synthesized from (E)-ter¢-butyl -3-fluoro-4-
bromobut-2-enylcarbamate and (.9 -4-hydroxy-N-(I -phenyl ethyl)benzenesulfonamide.

The product was obtained as awhite solid. 1H-NMR (400 MHz, DM SO-" ) : dppm:
1.16 (3H,d,J 7.2 Hz), 3.60 (2H, d, J8.0 Hz), 4.27 (1 H, q,J 7.2 HZ), 488 (2H,d,J
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19.6 Hz), 5.53 (1 H, dt, J 19.2, 8.0 Hz), 7.02 (2 H, d, J 8.8 Hz), 7.18 (5 H, m), 7.62 (2
H, d,J 8.8 Hz), 8.06 (1H,d,J8.0Hz), 811(3H, brs).

[0250] (E>4-(2- tert-Butylbenzo[d]thiazol-5-yloxy)-3-fluorobut-2-en-  1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-

enylcarbamate and 2-tert-butylbenzo[d]thiazol-5-ol.

N

The product was obtained asatan solid; m.p. = 132-135 OC; H-NMR (400 MHz, ds-
DMSO): dppm: 1.42 (9H, ), 3.61 (2H, dt, obscured by H,0), 4.90 (2H, d, J 20.1 Hz),
5.50 (IH, dt, J 18.6, 8.6 Hz), 7.06 (IH, dd, J 8.8, 2.4 Hz), 7.60 (IH, d, J2.8 Hz), 7.92
(IH, dd, J8.8, 2.8 Hz), 8.21 (2H, br s).

NH, HC

[0251] (E-3-Fluoro-4-(2-p-tolylbenzo[ d] thiazol-5-yloxy)but-2-en-  1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-

enylcarbamate and 2-p-tolylbenzo[d]thiazol-5-ol.

NH, HCI

The product was obtained as apale yellow solid; 1H-NMR (400 MHz, d,-DMSO):
Sppm: 2.34 (3H, s), 4.92 (2H, d, J20.0 Hz), 5.54 (IH, dt, J 18.8, 8.0 Hz), 7.09 (IH, d,
J8.4 Hz), 7.33 (2H, d, J8.0 Hz), 7.64 (IH, s), 7.91 (2H, d, J 7.6 HZ), 7.98 (IH, d, J
8.8 Hz), 8.22 (2H, br s).

[0252] (Ej-4-(2-Cyclohexylbenzo[d]thiazol-5-yloxy)-3-fluorobut-2-en-l ~ -amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-

enylcarbamate and 2-cyclohexylbenzo[d]thiazol-5-ol.
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F
o}
O=1T N
S NH, HCI

The product was obtained as an off-white solid; m.p. = 123-127 0C; H-NMR (400
MHz, d-DMSO): dppm: 1.15-1.28 (IH, m), 1.32-1.43 (2H, m), 1.48-1.55 (2H, m),
1.62-1.67 (IH, m), 1.73-1.78 (2H, m), 2.05-2.08(2H, m), 3.02-3.10 (IH, m), 4.88 (2H,
d, J20.0 Hz), 5.52 (IH, dt, J 19.2, 8.7 HZ), 7.04 (IH, dd, J 8.8, 2.4 HZ), 7.55 (IH, d, J
2.4 HZ), 7.90 (IH, d, J8.8 Hz), 8.16 (2H, br ).

[0253] (1Q)-3-Fluoro-4-methoxybut-2-en-I  -amine hydrochloride was synthesized

from (E)-tert-butyl 3-fluoro-4-bromobut-2-enylcarbamate and methanol (co-solvent).

F

/O\)\EH HCI

NH,

The product was obtained as white flakes; m.p. = 89-91 0C; IH-NMR (400 MHz,
(CDs),S0): 8ppm: 3.24 (3 H, s), 349 (2H, d, 8.0 Hz), 407 (2 H, d, 3 21.6 Hz), 5.40
(1H,dt, J 19.6, 8.0 Hz).

EXAMPLE 8

[0254] (2)-4-(4-Amino-2-fluorobut-2-enyl oxy)-N-cyclohexylbenzarnide
hydrochloride was synthesized from (Z)-tert-butyl 3-fluoro-4-hydroxybut-2-

enylcarbamate and 4-hydroxy-N-cyclohexylbenzamide following procedures D, E, F

and H.
: F
0] N
HYCV N
N H
[::]/ o HCl

The product was obtained as awhite powder; m.p. = 250-252 9C; 1H-NMR (400 MHz,
(CDs),S0): oppm: 1.09 (1 H, m), 1.18-1.30 (4 H, m), 1.58 (1 H, m), 1.67-1.77 (4 H,
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m), 3.50 (2 H, d, J 6.0 Hz), 3.69 (1H, m), 475 (2 H, d, J 16.0 HZ), 5.35 (1 H, dt, J
35.6, 7.2 Hz), 7.00 (2 H, d, J6.8 Hz), 7.79 (2 H, d, J 6.8 Hz), 7.99-8.15 (3 H, br s,
NHS).

EXAMPLE 9

[0255] The following compounds were prepared according to procedures F and
H described above.

[0256] (E)-3-Fluoro-4-(4-(trifl upromethoxy)phenoxy)but—Z—en— 1-amine
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-

enylcarbamate and 4-(trifluoromethoxy)phenol.

oY
F2CO”.

The product was obtained as an off white solid; m.p. = 225-227 0C; IH-NMR (400
MHz. (CD,),SO): dppm: 3.60 (2 H, d, J 8.0 Hz), 4.85 (2 H, d, J20.0 Hz), 5.53 (1 H,
dt, J 19.1, 8.1 Hz), 7.08 (2 H,d, J9.2 Hz), 7.32 (2H, d, J9.2 Hz), 8.06-8.16 (3 H, br
s, NHs).

[0257] S-(E>4-(4-Amino-2-fluorobut-2-enyloxy)-3-chloro-N-(I -
phenyl ethyl)benzamide hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-
bromobut-2-enylcarbamate and 5'-3-chloro-4-hydroxy-N-(I -phenylethyl)benzamide.

F

O AN H
N
3 o NH,

) HCI

The product was obtained asalight pink solid; m.p. = 116-1 18 9C; 1H-NMR (400
MHz, (CD,),SO): dppm: 1.47 (3H,d, J7.1 Hz), 3.65 (2H, m), 501 (2 H,d, J 19.2
Hz), 5.14 (1 H, quintet, J 7.4 HZ), 558 (1 H, dt, J 19.1, 8.2 Hz), 7.22 (1 H,t,J 7.2
Hz), 7.28-7.39 (5H, m), 7.91 (1H, dd, J8.7, 2.1 Hz), 8.04 (1H,d, J2.1 Hz), 8.07-
8.15 (3 H, br s, NHs), 8.81 (1 H, d, 7.9 Hz).
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[0258] (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(adamantyl) benzamide
hydrochloride was synthesized from (E)-tert-buty\ 3-fluoro-4-bromobut-2-
enylcarbamate and 4-hydroxy-N-(adamantyl)benzamide.

The product was obtained aswhite flakes; m.p. = 226-228 9C; 1H-NMR (400 MHz,
(CDj),SO): dppm: 1.63 (6H,s),2.04 (9H,s),3.60 (2H,d,J81 Hz), 486 (2H,d,J
19.9 Hz), 552 (1 H, dt, J 19.1, 8.1 Hz), 6.98 (2 H, d, J 9.8 Hz), 7.43 (1 H, s, NH),
7.77 (2H, d, J9.8 Hz), 8.06 (2 H, br s, NHs).

[0259] (E>4-(4-Amino-2-fluorobut-2-enyloxy)-N-(4-(trifluoromethyl) phenyl)
benzamide hydrochloride was synthesized from (E)-tert-hutyX 3-fluoro-4-bromobut-2-
enylcarbamate and 4-hyrdoxy-N-(4-(trifluoromethyl)phenyl) benzamide.

F
0 x-H
H
N NH,
rr -
F3C

The product was obtained as awhite powder; m.p. = 227-229 0C; 1H-NMR (400
MHz, (CD,),S0): dppm: 3.61 (2 H, d, J 8.0 Hz), 494 (2H, d, J 19.9 Hz), 5.56 (1 H,
dt, J 19.1, 8.1 Hz), 7.14 (2 H, d, J8.8 Hz), 7.70 (2 H, d, J 8.8 HZ), 7.98 (4 H, m),
10.48 (1 H, s, NH).

[0260] (E)-4-(4-Amino-2-fluorobut-2-enyl oxy)-3, 5-dichloro-N-

cyclohexylbenzamide hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-

bromobut-2-enylcarbamate and 4-hydroxy-3 ,5-dichloro-N-cyclohexylbenzamide.
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The product was obtained as an off white solid; m.p. = 205-206 9C; 1H-NMR (400
MHz, (CD,),S0): dppm: 1.09 (1 H, m), 1.18-1.30 (4 H, m), 1.56 (1 H, m), 1.65-1.79
(4H,m), 348 (2H,d,J 7.6 HZ), 3.67 (1H, m), 4.80 (2 H, d, J22.8 Hz), 553 (1 H, dt,
J18.0, 7.8 Hz), 7.95 (2 H, 5), 7.88-8.10 (3 H, br s, NHs), 8.38 (1 H, d, J 8.0 Hz, NH).

[0261] (E,)-4-(4-Amino-2-fluorobut-2-enyloxy)-3-chloro-N-cyclohexyl -
benzamide hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-

enylcarbamate and 4-hydroxy-3-chloro-N-cyclohexylbenzamide.

F
oA H
O/N cl NH,
5 HC

The product was obtained as awhite solid; *H-NMR (400 MHz, (CD ,),S0O): dppm:
1.10 (1H, m), 1.19-1.35 (4 H, m), 1.58 (1 H, m), 1.70-1.79 (4 H, m), 3.62 (2 H, d, J
7.6 Hz), 3.71 (1 H, m), 4.98 (2 H, d, J 19.2 Hz), 556 (1 H, dt, J 19.2, 8.0 Hz), 7.25 (1
H,d,J8.8Hz), 7.84 (1H, d, J88 Hz), 7.96 (1H, s), 8.20 (1 H, d, J 7.6 Hz, NH).

[0262] (Ej-4-(4-Amino-2-fluorobut-2-enyloxy)-N-cyclohexyl-3-fluorobenzamide
hydrochloride was synthesized from (E)-tert-butyl 3-fluoro-4-bromobut-2-

enyl carbamate and 4-hydroxy-N-cyclohexyl-3-fluorobenzamide.

F
0 AN
N
F NH,
o HCI

The product was obtained as awhite solid; m.p. = 203-206 °C; 1H-NMR (400 MHz,
(CD,),S0): dppm: 1.10 (1 H, m), 1.12-1.34 (4 H, m), 158 (1H, m), 1.71-1.80 (4 H,
m), 3.61 (2H, d, J8.0 Hz), 3.72 (1 H, m), 498 (2 H, d, J 20.0 Hz), 557 (1 H, dt, J
18.8, 8.4 Hz), 7.28 (1 H, t,J9.2 Hz), 7.74 (2H, m), 8.17 (4 H, br s, NHs).

108



WO 2009/066152 PCT/IB2008/003124

EXAMPLE 10

Preparation of tert-butyl r(2E)-3-fluoro-4-hvdroxy-2-methylbut-2-en- 1-ylicarbamate

F
o) £10 J\P,OE‘ F
\ >< HO- NH
o] O>/’_ ©

[0263] A mixture of triethyl 2-fluoro-2-phosphonoacetate (1.07 mL, 5.2 mmal),
tert-bxty\ (2-oxopropyl)carbamate (0.865 g, 5.0 mmol) and lithium hydroxide (0.21 g,
5.0 mmol) in THF (15 mL) was a room temperature for 16 hours. The mixture was
cooled to 0 °C and lithium borohydride (0.22 g, 10.0 mmol) was added in portions.
Stirring was continued at 0 °C for 1hour and a room temperature for 2 hours.
Saturated ammonium chloride solution (25 mL) was added to the mixture and the
organic layer extracted with ethyl acetate (50 mL) and washed with brine (20 mL),
dried over MgSO, filtered and the solvent removed under reduced pressure to afford
the crude product as aclear oil (0.90 g). Purification by flash chromatography eluting
in 20% EtOAc in n-hexane afforded terz-butyl [(2E)-3-fluoro-4-hydroxy-2-methylbut-
2-en-l-yl]carbamate (0.33 g, 30%) as white solid. H-NMR (400 MHz, CDCl,):
dppm: 1.42 (9 H, s), 1.68 (3 H, d, J3.2 Hz), 3.67 (2 H, dd, J 6.4, 1.2 Hz), 3.80 (1 H, t,
J6.4 Hz), 4.26 (2 H, dd, J 24.8, 6.4"Hz), 4.98 (1H, brs).

Preparation of tert-butyl r(2E)-4-bromo-3-fluoro-2-methylbut-2-en-1-yllcarbarnate

H
Br .

NH

/>—O

0 X

[0264] This compound was synthesized from tert-bntyl [(2£)-3-fluoro-4-
hydroxy-2-methylbut-2-en-1-yl] carbamate following procedures D and E; White

solid, H-NMR (400 MHz, CDCl): 8ppm: 1.44 (9 H, 8), 1.72 (3 H, d, J4.0 H2), 3.74
(2H,d, J4.0 Hz), 4.18 (2 H, dd, J 24.0, Hz), 4.66 (1 H, brs).
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Preparation of {E)-tert-buty\ 4-(4-(cvclohexylcarbamoyl)phenoxy)-3-fluoro-2-

methylbut-2-enylcarbamat e

Q@ﬂkX

[0265] This compound was synthesized from ter¢-butyl [(2F)-4-bromo-3-fluoro-
2-methylbut-2-en-1-yl] carbamate and N-cyclohexyl-4-hydroxybenzamide following
procedure F and was obtained as a colorless solid; 1H-NMR (400 MHz, CDCl3):
dppm: 1.15-1.27 (3 H, m), 1.37-1.48 (2 H, m), 1.43 (9 H, ), 1.62-1.67 (1 H, m), 1.72-
1.77 (2 H,m), 1.76 (3 H, d, J4.0 Hz), 2.00-2.04 (2H, m), 3.77 (2H, d, 5.7 Hz), 3.95
(1H,m), 461 (1H,brs), 475 (2H, d, J21.4 Hz), 5.85 (1H,br s), 6.95 (2H, d, J9.0
Hz), 7.72 (2 H, d, J 9.0 H).

Preparation of (Z)-tert-butyl 4-(4-(cvclohexylcarbamoyl)phenoxy)-3-fluoro-2-

methyl but-2-enylcarbamate

O o al

[0266] This compound was synthesized from tert-butyl [(2Z)-4-bromo-3-fluoro-
2-methylbut-2-en-l-yl] carbamate and N-cyclohexyl-4-hydroxybenzamide following
procedure F and was obtained as a colorless solid; H-NMR (400 MHz, CDCl ,):
dppm: 1.14-1.30 (3H, m), 1.35-1.49 (2 H, m), 1.44 (9 H, s), 1.60-1.70 (1 H, m), 1.70-
1.79 (2H,m), 1.76 (3 H, d, J3.2 Hz), 1.98-2.04 (2H, m), 3.90 (2 H, d, J 5.3 Hz), 3.96
(1H,m), 459 (1H,brs), 463 (2H,d,J21.2 Hz), 586 (1H, d, J7.9 Hz), 6.93 (2 H,
d,J8.7Hz), 7.71 (2 H, d, J8.7 Hz).
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fEM-(4-Amino-2-fluoro-3-methylbut-2-enyloxy)-  N-cvclohexylbenzamide

hydrochloride
. F
O O~
}—@»o NH, HCI

o)

[0267] This compound was synthesized from (E)-tert-butyl 4-(4-(cyclohexyl-
carbamoyl)phenoxy)-3-fluoro-2-methylbut-2-enyl carbamate following procedure H
and was obtained as an off-white powder; m.p. = 216-218 9C; 1H-NMR (400 MHz,
(CDs),S0): oppm: 1.10 (1 H, m), 1.21-1.35 (4 H, m), 1.58 (1 H, m), 1.69-1.79 (4 H,
m), 1.78 (3H, d, J4.3 Hz), 3.58 (2 H, ), 3.71 (1 H, m), 4.85 (2 H, d, J 22.0 Hz), 7.00
(2H, d, J9.0Hz), 7.82 (2 H, d, J9.0 Hz), 8.05 (1 H, d, J= 8.1 Hz), 821 (3H,br 9.

Z)-4-(4-Amino-2-fluoro-3-methylbut-2-enyloxy)-./V -cvclohexylbenzamide

hydrochloride
F NH, HCI
(s O atd
O

o)

[0268] This compound was synthesized from (Z)-tert-buty\ 4-(4-(cyclohexyl-
carbamoyl)phenoxy)-3-fluoro-2-methylbut-2-enylcarbamate  following procedure H
and was obtained as an oOff-white powder; m.p. = 236-238 °C; 1H-NMR (400 MHz,
(CD,),S0): dppm: 1.10 (1 H, m), 1.20-1.31 (4 H, m), 1.59 (1 H, m), 1.66-1.80 (4 H,
m), 1.82 (3H, d, J3.0 Hz), 3.52 (2 H, d,J2.2 Hz), 3.71 (1H, m), 483 (2 H, d, J 22.0
Hz), 7.01 (2 H, d, J 8.8 Hz), 7.81 (2‘H, d,J8.8 Hz), 8.04 (1H,d,J= 8.1 Hz), 8.14 (3
H, brs).

EXAMPLE 11
Method to determine the ability of invention compounds to inhibit the amine oxidase
activity of SSAO/VAP-1

[0269] 3T3-L1 Murine fibroblasts were purchased from the American Type

Culture Collection (ATCC, Rockville, MD). Dulbecco's Modified Eagle Medium
(DMEM) and feta calf serum (FCS), antibiotics and Amplex® Red were obtained
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from Invitrogen (Carlsbad, CA). Tissue culture plastics and black clear-bottom 96
well plates were from BD Falcon (Bedford, MA). Bicinchoninic acid (BCA) reagent
was from Pierce (Rockford, IL). All other materials were obtained from Sigma (St.
Louis, MO).

[0270] 3T3-L1 Fibroblasts were cultured in DMEM supplemented with 10%
heat-inactivated FCS, 2 mM L-glutamine, 100 U/L penicillin and 100 pg/L
streptomycin a 37°C in 5% CO2. For differentiation into adipocytes, fibroblasts were
cultured in DMEM with FCS for 1or 2 days postconfluence, after which the cells
were cultured for 3 daysin DMEM containing 10% FCS, 350 nM insulin, 0.5 mM 3-
isobutyl-1-methylxanthine, 250 nM dexamethasone, and 400 nM biotin and for 3 days
in DMEM containing 10% FCS and 350 nM insulin. After differentiation, adipocytes
were maintained in DMEM supplemented with 10% FCS. Adipocytes were used for
experiments 8 to 11 days after the onset of differentiation, and the medium was
renewed 2 or 3 days prior to each experiment. For culturing in black clear-bottom 96-
well plates, cells were seeded at a 1:1 cell surface ratio, and differentiation was
initiated 4 days postseeding. Cells were used between days 6-12 post-differentiation
and between passages 7 and 20. Adipocytes were used as an SSAO source either as

adherent cells or as ahomogenate.

[0271] To prepare homogenate, 10 cm dishes of adipocytes were washed with
HES buffer (20 mM HEPES, 1mM EDTA, 250 mM sucrose, pH 7.4) and scraped in
HES buffer containing 10 pg/mL leupeptin, 10 UM pepstatin and 1mM PMSF. Cells
were lysed by passage through a23 G needle followed by passage through a | | G
needle. The lysate was spun at 500 g for 5 min and fat was removed. Protein
concentration of the supernatant was measured using a BCA assay according to the

manufacturer's instructions. The homogenate was stored at -80°C until needed.

[0272] To measure the SSAO activity, adipocyte homogenate (0.5 mg/mL) or
adipocytes (adhering cells) containihg 0.5 mM pargyline, or purified human SSAO
was incubated in 0.1 M sodium phosphate buffer pH 7.4 with varying concentrations
of test compounds for 30 min at 379C. The homogenate was then incubated at 37°C
with 60 pM Amplex® Red, 0.75 LVmL HRP and 40 uM benzylamine (mouse SSAQO)

or 300 UM benzylamine (human SSAO) and the formation of resorufin was measured
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(excitation range 530-560 nm and emission at 590 nra) every 10 min in either a Tecan
Infinite 200 or aBMG plate reader. The IC, values were estimated using Graphpad
Prism software. The IC, isan estimation of the concentration of the test compound
to inhibit the amine oxidase activity of SSAO/VAP-1 by 50%. The IC_, values of

certain invention compounds are included in Table 1.

EXAMPLE 12
Method to determine the ability of invention compounds to inhibit the amine oxidase
activity of SSAO/VAP-1 in an animal

[0273] I'n vivo inhibition was assessed in mouse genital fat, atissue with high
SSAO/VAP-1 expression. 10 BALB/C mice (5 males and 5 females) were
administered 0 mg/kg, 10 mg/kg, 30 mg/kg or 100 mg/kg SSAO/VAP-1 inhibitor by
intraperitoneal injection. Two hours after administration the mice were sacrificed and
the genital fat was excised and frozen. The tissue was homogenized in 0.01 M sodium
phosphate buffer pH 7.4 (10 mL/g) and used to measure SSAO activity using
Amplex® Red. ED, was estimated Using Graphpad Prism software.

[0274] Results with exemplary compounds according to the invention are

presented in Table 2.

TABLE 2

In vivo SSAO/VAP-1 inhibitory properties of exemplary inventive compounds and a
comparative compound

Compound Name Male Mice Female Mice

(Using the CambridgeSoft proprietary naming algorithm) EDs, (mg/kg) [ip] | EDsy (mg/kg) [ip]
(E)-3-Fluoro-4-(4-(methylsulfonyl)phenoxy)but-2-en-1- <100 <300
amine hydrochloride
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-cyclopentyl- <50 <50
benzamide hydrochloride
(E)'-3-Fluoro-4—(4.-(isopropylsulfonyl)phen'oxy)but-Z-en— 1- <150 <150
amine hydrochloride
(E)-4-(4-(Benzylsulfonyl)phenoxy)-3-fluorobut-2-en-1- <50 <300
amine hydrochloride
S-(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(1-phenyl- <50 <50
ethyl)benzamide hydrochloride
R-(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(1- <50 <150

phenylethyl)benzamide hydrochloride

(£)-4-(4-amino-2-fluorobut-2-enyloxy)-N-cyclohexyl- <50 <50
benzamide hydrochloride .

(E)-3-Fluoro-4-(2-methylbenzo[d]thiazol-5-yloxy)but-2-en-

1-amine hydrochloride <30 <100

113



WO 2009/066152 PCT/IB2008/003124

S-(E)—4-(4-Amino-2-ﬂuorobut—2-enyloxy)-N-( 1- <50 <50
phenylethyl)benzenesulfonamide hydrochloride
Mofegiline <1 <1

EXAMPLE 13

Methods to determine the ability of invention compounds to inhibit an inflammatory

response in an anima model

Inhibition of oxazolone-induced ear edema in mice by SSAO/VAP-1 inhibitors

[0275] The murine oxazolone-induced ear edema model iswidely used as
delayed type hypersensitivity (DTH) model, typically exemplified by alergic contact
dermatitis such as eczema. 4 groups. of 8 BALB/c mice were sensitized with atopical
application of 100 mL of 5% oxazolone in acetone on the shaved ventral abdomen on
day -7. SSAO/VAP-1 inhibitors were administered by intraperitoneal  injection (O
mg/kg, 10 mg/kg, 30 mg/lkg and 100 mg/kg) 3 hrs prior to oxazolone challenge. Five
microliters of 3% oxazolone solution was applied to the dorsa and ventral surface of
the left ear and 5 mL of acetone was applied to the dorsal and ventral surface of the
right ear. 24 hours after the oxazolone chalenge the mice were euthanized and the
ears were removed. The weights of the ears were recorded on an analytica balance.
The percent inhibition of oxazolone-induced edema for each of the groups was
determined as follow: % Inhibition = 1- (W(IrT, comgomid) - W (jgnicie) X 100y(W(J,,) -

W (venicie)) Where: W = weight of ear and Irr = irritant (inflammatory  agent, e.g.

oxazolone).

Inhibition of pumonary  LPS induced lymphopenia in mice

[0276] Pulmonary neutrophil activation by LPS isused asan in Vvivo model for
alergic asthma, bronchitis and/or chronic obstructive pulmonary disease (COPD).
LPS initiates neutrophil activation and release of proinflammatory  cytokines

including TNF- ¢and IL-6, followed by neutrophil infiltration into the
bronchoalveolae  mediated by chemokines such asIL-8 and CXCL5. Subsequent
localized pulmonary injury and inflammation isthen further exacerbated by activation
of p38 kinase/cJun kinase pathways, metaloproteinases, leukotrienes and iINOS
resulting in pulmonary congestion. Femae BALB/c mice weighing 20 to 22 g were

fasted overnight prior to use. The test substance and vehicle were administered
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intraperitoneally (100 mg/kg) to groups of 5 animals at least 3 hours before challenge
with -80 pg/kg of E. Coli lipopolysaccharide (LPS in sterile saline, 2 ugin 20 pL per
mouse intratracheally). Mice were anaesthetized by propofol (10 mg/mL, 50
ML/mouse, i.v.) 24 hours after LPS challenge, 0.25 mL of phosphate buffered saline
(PBS) was administered twice through atracheal cannula after which about 0.3 ml of
bronchoalveolar lavage fluid (BALF) was obtained. Total cell number/mL and %
neutrophils in BALF are then determined and one-way ANOVA followed by
Dunnett's test isused to determine possible significant difference at P< 0.05.

EXAMPLE 14
Method to determine the ability of invention compounds to inhibit the MAO-A and
MAO-B

[0277] Recombinant MAO-B was incubated in 0.1 M sodium phosphate buffer
pH 7.4 with varying concentration of test compounds for 30 min a 37°C. The
homogenate/protein  was then incubated at 37°C with 60 MM Amplex® Red, 0.75
U/ml HRP and 40 uM benzylamine (mouse SSAO), 300 UM benzylamine (human
SSAQO), 100 puM tyramine (MAO-A) or 50 UM benzylamine (MAO-B) and the
formation of resorufin was measured (excitation range 530-560 nm and emission at
590 nm) every 5min in either aTecan Infinite 200 or aBMG Fluorostar Optima
platereader. 1C, were estimated using Graphpad Prism software. Typical results for

exemplary compounds according to the invention are presented in Table 1.

[0278] All patents and other references cited in the specification are indicative of
the level of skill of those skilled in the art to which the invention pertains, and are
incorporated by reference in their entireties, including any tables and figures, to the
same extent asif each reference had been incorporated by reference in its entirety

individually.

[0279] One skilled in the art would readily appreciate that the present invention
iswell adapted to obtain the ends arid advantages mentioned, aswell asthose inherent
therein. The methods, variances, and compositions described herein as presently
representative of preferred embodiments are exemplary and are not intended as

l[imitations on the scope of the invention. Changes therein and other uses will occur to
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those skilled in the art, which are encompassed within the spirit of the invention, are

defined by the scope of the claims.

[0280] It will bereadily apparent to one skilled in the art that varying
substitutions and modifications may be made to the invention disclosed herein
without departing from the scope and spirit of the invention. For example, variations
can be made to provide additional compounds of Formula | and/or various methods of
administration can beused. Thus, such additional embodiments are within the scope

of the present invention and the following claims.

[0281] The invention illustratively described herein suitably may be practiced in
the absence of any element or elements, limitation or limitations which is not
specifically disclosed herein. The terms and expressions which have been employed
are used asterms of description and not of limitation, and there isno intention that in
the use of such terms and expressions of excluding any equivalents of the features
shown and described or portions thereof, but it isrecognized that various
modifications are possible within the scope of the invention claimed. Thus, it should
be understood that although the present invention has been specifically disclosed by
preferred embodiments and optional features, modification and variation of the
concepts herein disclosed may be resorted to by those skilled in the art, and that such
modifications and variations are considered to be within the scope of this invention as

defined by the appended claims.

[0282] In addition, where features or aspects of the invention are described in
terms of Markush groups or other grouping of alternatives, those skilled in the art will
recognize that the invention is also thereby described in terms of any individual

member or subgroup of members of the Markush group or other group.

[0283] Also, unless indicated to the contrary, where various numerical values are
provided for embodiments, additional embodiments are described by taking any 2
different values as the endpoints of arange. Such ranges are also within the scope of

the described invention.

[0284] Thus, additional embodiments are within the scope of the invention and

within the following claims.
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What isclaimed is:

1. A compound of formula 1:

R4 R3
R2
N
H / \R1
Formulall

b

or stereoisomers, enantiomers, diastereoisomers, polymorphic forms, or
pharmaceutically acceptable derivatives thereof; wherein:

Rlishydrogen or lower akyl;

R2ishydrogen, substituted or unsubstituted lower akyl, bromine, chlorine or

fluorine;

R® and R* are independently hydrogen, bromine, chlorine, fluorine, substituted or
unsubstituted -alkyl-B-R>-R°, substituted or unsubstituted -alkenyl-B-R*-RS,
substituted or unsubstituted -alkynyl-B-R*®-R¢, substituted or unsubstituted
-cycloalkyl-B-R>-R8, substituted or unsubstituted -cycloalkenyl-B-R>-RS, or
substituted or unsubstituted ;heterocycIyI-B-R 5-R6;

provided, however, that one of R* and R* isbromine, chlorine or fluorine, but

both R3 and R4 are not bromine, chlorine or fluorine at the same time;

B is selected from oxygen, sulfur, -S(0)-, -S(O,)-; -S(O)NH-, -S(O,)NH- or -
NHC(O)NH-;

RS is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted

cycloakenyl, substituted or unsubstituted heterocyclyl, substituted or
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unsubstituted alkylaryl, substituted or unsubstituted alkylheteroaryl,
substituted or unsubstituted alkenylaryl, substituted or unsubstituted
alkenylheteroaryl, substituted or unsubstituted alkynylaryl, or substituted or
unsubstituted alkynylheteroaryl; and

RS ishydrogen or afunctional group which improves the performance properties
of the resulting compounds, e.g., potency, selectivity against MAOB, as well

as the solubility and/or drug-like properties of said compound.

2. A compound of Claim 1wherein R is selected from the group consisting of:

S Q.0 0.0
YWY YY) (e A

K/O K/O K/
-

‘.

/\I
AN “f\\/\ O\\ //O
T T Sy

'771‘/\@ S’S\\/\'\O F O\\//O
0

S fj\/\ 00

N N s N/
OO 0

O\\s//o R Tsi R’ O\\s//o R’ E R’
e ~ 0N S SN
T TTw 7YY

z}( a/\k H:\k
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wherein:

each of R7 and R8 are independently hydrogen, substituted or unsubstituted aryl,
substituted or unsubstiruted heteroaryl, substituted or unsubstiruted
heterocyclyl, substituted or unsubstiruted alkyl, substituted or unsubstiruted
cycloakyl, substituted or unsubstiruted alkenyl, substituted or unsubstiruted
cycloalkenyl, substituted or unsubstiruted alkynyl, substituted or unsubstiruted
alkylaryl, or substituted or unsubstiruted alkylheteroaryl; or

R7and R8 may cooperate to form a substituted or unsubstiruted cycloalkyl,
cycloalkenyl, heterocycloalkyl, or heterocycloakenyl ring system;

R9ishydrogen, amido, carboximido, lower alkylamido, cycloalkylamido, lower

alkylcarboximido, or cycloalkylcarboximido;

each of R and R are independently hydrogen, substituted or unsubstiruted akyl,
substituted or unsubstiruted alkenyl, or substituted or unsubstiruted alkynyl;

and

R2is selected from substituted or unsubstiruted alkyl, substituted or unsubstiruted
alkenyl, substituted or unsubstiruted alkynyl, substituted or unsubstiruted
alkylaryl, substituted or unsubstiruted alkylheteroaryl, amido, carboximido,
lower alkylamido, cycloalkylamido, lower alkylcarboximido, or
cycloakylcarboximido.

3. A compound of Claim 1wherein B isoxygen or sulfur.
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4. A compound of Claim 1, wherein the compound is selected from the stereoi somer
described by Formula la:

R4 R3
R2
N
H/ \R1
Formula la

or pharmaceutically acceptable salts or derivatives thereof; wherein:
Rlishydrogen;

R2 ishydrogen, substituted or unsubstituted lower alkyl, bromine, chlorine or

fluorine;
R3isbromine, chlorine or fluorine;

R4 is substituted or unsubstituted -alkyl-B-R>-R8, substituted or unsubstituted
-akenyl-B-R>-R6, substituted or unsubstituted -alkynyl-B-R>-R6, substituted or
unsubstituted -cycloalkyl-B-R>-R6, substituted or unsubstituted
-cycloalkenyl-B-R>-R8, or substituted or unsubstituted -heterocyclyl-B-R>-RS;

B isoxygen, sulfur, -§(0,)-, -S(O)NH-, -S(O,)NH- or -NHC(O)NH-;

RS is substituted or unsubstituted aryl, substituted or unsubstituted heteroaryl,
substituted or unsubstituted cycloalkyl, substituted or unsubstituted
cycloakenyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted alkylaryl, substituted or unsubstituted alkylheteroaryl,
substituted or unsubstituted alkenylaryl, substituted or unsubstituted
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alkenylheteroaryl, substituted or unsubstituted alkynylaryl, or substituted or
unsubstituted alkynyheteroaryl; and

Ré ishydrogen or afunctional group which improves the performance properties
of the resulting compounds, e.g., potency, selectivity against MAOB, as well

as the solubility and/or drug-like properties of said compound.

5. A compound of Claim 4 wherein R8s selected from the group consisting of:

$ o 0 0 0
L’H/\N/\ NN \\S//\ g \V/\
O vy M

l\/NH |\/NH ‘7,7‘/ \N/\‘ ~ N/\
0 ¥
e fvsw@
N j\/\N. AP
0O

°\\//° . N
i‘g/ i&a./ .\'<R9 ia/\/ ‘gl/\/
%ZXRQ ‘7?1‘/8 RS K/o\l/m
g\/\r\D é\/\d% §“~V\LI\IIC;H3
wherein:
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each of R’ and R8 are independently hydrogen, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted alkyl, substituted or unsubstituted
cycloakyl, substituted or ‘unsubstituted alkenyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
akylaryl, or substituted or unsubstituted alkylheteroaryl; or

R’ and R® may cooperate to form a substituted or unsubstituted cycloalkyl,
cycloalkenyl, heterocycloalkyl, or heterocycloalkenyl ring system;

R%ishydrogen, amido, carboximido, lower alkylamido, cycloalkylamido, lower
alkylcarboximido, or cycloalkylcarboximido.

each of R™ and R** are independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, or substituted or unsubstituted alkynyl;

and

R is substituted or unsubstituted alkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted alkynyl, substituted or unsubstituted alkylaryl,
substituted or unsubstituted alkylheteroaryl, amido, carboximido, lower
alkylamido, cycloakylamido, lower alkylcarboximido, or
cycloakylcarboximido .

6. A compound of Claim 4, wherein R3is fluorine; B is oxygen.
7. A compound of Claim 4, wherein R3is chlorine; B is oxygen.

8. A compound of Claim 5, wherein R*is methylene; R®is substituted aryl; and R®is
selected from the group consisting of:

O\\s//o R’ E R’ o\\s//O R’ C R’
‘?71/ \’<R9 ii/ \'<R9 ‘H/ \T/ ﬁ&/ \T/

RB R8 RB RS

0]
|
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R1 RM :
RPN
S R8 o) RS
'1&' w12 ‘7_'1‘/ \i/ ‘%z'/ \‘/
R RY
wherein:

each of R” and R8 are independently hydrogen, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted alkyl, substituted or unsubstituted
cycloalkyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylaryl, or substituted or unsubstituted alkylheteroaryl; or

R’ and R® may cooperate to form a substituted or unsubstituted cycloalkyl,
cycloalkenyl, heterocycloalkyl, or heterocycloalkenyl ring system;

R%s hydrogen, amido, carboximido, lower alkylamido, cycloalkylamido, lower
alkylcarboximido, or cycl oal kylcarboximido.

each of R™ and R** are independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, or or unsubstituted alkynyl; and

R s selected from substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylaryl, or substituted or unsubstituted alkylheteroaryl, amido, carboximido,
lower alkylamido, cycloakylamido, lower alkylcarboximido, or
cycloalkylcarboximido.

9. A compound of Claim 5, wherein R*ismethylene; R®is substituted benzothiazole;
and R%is selected from the group consisting of:

o\\s//O R’ E R’ o\\s//o R’ (‘c)l:
‘ci/ \KRQ i‘a/ \!<R9 ii/ \T/ ii/ \T/

RB RB ' RB RB

R7
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R RN
Sl o]
S R8 o) RS
'1'1’ 2 '1( \'/ ‘7?%/ \l/
R® R?
wherein:

each of R” and R* are independently hydrogen, substituted or unsubstituted aryl,
substituted or unsubstituted heteroaryl, substituted or unsubstituted
heterocyclyl, substituted or unsubstituted alkyl, substituted or unsubstituted
cycloakyl, substituted or unsubstituted alkenyl, substituted or unsubstituted
cycloalkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylaryl, or substituted or unsubstituted alkylheteroaryl; or

R7 and R8 may cooperate to form a substituted or unsubstituted cycloalkyl,
cycloalkenyl, heterocycloalkyl, or heterocycloakenyl ring system;

R9is hydrogen, amido, carboximido, lower alkylamido, cycloalkylamido, lower
alkylcarboximido, or cycloalkylcarboximido.

each of R and R1* are independently hydrogen, substituted or unsubstituted alkyl,
substituted or unsubstituted alkenyl, or or unsubstituted akynyl; and

R2 s selected from substituted or unsubstituted alkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted alkynyl, substituted or unsubstituted
alkylaryl, or substituted or unsubstituted alkylheteroaryl, amido, carboximido,
lower alkylamido, cycloakylamido, lower alkylcarboximido, or
cycloakylcarboximido .

10. A compound of claim 1 wherein said compound is selected from the group
consisting of:

(E)-3-Fluoro-4-phenoxybut-2-en- 1-amine,

(E)-3-Fluoro-4-(4-(trifluoromethyl) phenoxy)but-2-en-I -amine,

(E)-4-(2,4-Dichlorophenoxy)-3 -fludrobut-2-en- 1-amine,

(E)-3-Fluoro-4-(4-methoxyphenoxy)but-2-en- 1-amine,
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(E,)-4-(4-Amino-2-fluorobut-2-enyl oxy) benzamide,
(E)-4-(3,4-Difluorophenoxy)-3-fluorobut-2-en-l -amine,
(E)-3-Fluoro-4-(4-nitrophenoxy)but-2-en- 1-amine,
(E)-4-(4-tert-Butyl phenoxy)-3-fluorobut-2-en- 1-amine,
(2)-3-Fluoro-4-(4-(trifluoromethyl) phenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(3-(trifluoromethyl)phenoxy)but-2-en-1 -amine,
(E)-3-Fluoro-4-(4-fluorophenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(methylsulfonyl)phenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(morpholinosul fonyl) phenoxy)but-2-en- 1-amine,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N,N-diisopropylbenzamide,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-benzylbenzamide,
(2)-3-Fluoro-4-phenoxybut-2-en- 1-amine,
(2)-4-(2,4-Dichlorophenoxy)-3-fluorobut-2-en- 1-amine,
(E)-4-(3-Chloro-4-fluorophenoxy)-3-fluorobut-2-en- 1-amine,
fEN-3-Fluoro-4-(4-phenoxyphenoxy)but-2-en-I -amine,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)benzonitrile,
(EM-4-(4-Amino-2-fluorobut-2-enyloxy)-2-fluorobenzonitrile,
(E)-4-(Benzo[d][l,3]dioxol-5-yloxy)-3-fluorobut-2-en-I -amine,

(E) -3-Fuoro-4-(naphthal en-2-yloxy)but-2-en- 1-amine,
(E)-(4-(4-Amino-2-fluorobut-2-enyloxy)phenyl) (phenyl)methanone,
(EM-4-(2-Chloro-4-nitrophenoxy)-3-fluorobut-2-en- 1-amine,
(5-4-(6-Chlorobenzo[d][l,3]dioxol-5-yloxy)-3-fluorobut-2-en-I  -amine,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(3-fluoro-5-
(trifluoromethyl)benzyl)benzamide,
(E)-3-Fluoro-4-(4-(morpholinosul fonyl)phenoxy)but-2-en- 1-amine,
(E)-4-(4-(4,4-Dimethyl-4,5-dihydrooxazol -2-yl) phenoxy)-3-fluorobut-2-en-I-amine,
(E)-3-Fluoro-4-(4-(methylsulfonyl)phenoxy)but-2-en- 1-amine,
(2)-3-Chloro-4-(2-chloro-4-nitrophenoxy)but-2-en- 1-amine,
(E)-3-Chloro-4-(2-chloro-4-nitrophenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(methylthio) phenoxy)but-2-en- 1-amine,
(E)-4-(4-tert-Butyl-2-chlorophenoxy)-3-fluorobut-2-en- 1-amine,
(E)-3-Fluoro-4-(2-chloro-4-(methyl sulfonyl) phenoxy)but-2-en-l -amine,
(E-4-(4-Amino-2-fluorobut-2-enyl 6xy)-N-cycI opentylbenzamide,
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(EM-4-(4-Amino-2-fluorobut-2-enyloxy)- N,N-dimethylbenzenesulfonamide,
(E,)-4-(4-Amino-2-fluorobut-2-enyl oxy)-N-benzyl-N-methyl benzamide,
(E)-3-Fluoro-4-(4-(trifluoromethyl sulfonyl) phenoxy)but-2-en- 1-amine,
rg-4-(4-Amino-2-fluorobut-2-enyloxy)-N,N-dimethylbenzamide,
(2*-4-(4-Amino-2-fluorobut-2-enyloxy)-N,N-diethyl benzenesulfonamide,
(E)-3-Fluoro-4-(4-(methylsulfinyl)phenoxy)but-2-en- 1-amine,
(E*-3-Fluoro-4-(3-methyl-4-(methylsulfonyl) phenoxy)but-2-en-I  -amine,
(E™-(4-(4-Amino-2-fluorobut-2-enyloxy)phenyl)(pyi tolidin-l1-yl)methanone,
(E)-4-(2-Chlorophenoxy)-3 -fluorobut-2-en- 1-amine,
(Ej-4-(3,5-Dichlorophenoxy)-3-fluorobut-2-en-l-amine,
(E*-4-(4-Bromophenoxy)-3 -fluorobut-2-en- 1-amine,
(2s,)-3-Fluoro-4-(4-iodophenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(isopropylsulfonyl)phenoxy)but-2-en- 1-amine,
(29)-3-Fluoro-4-(4-(pyrrolidin- 1-yl sul fonyl)phenoxy)but-2-en- 1-amine,
(E)-4-(4-(Ethylsulfbnyl)phenoxy)-3-fluorobut-2-en- 1-amine,
i?/S-(2"-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(I-phenyl ethyl)benzamide,
(E)-4-(4-(Benzylsulfonyl)phenoxy)-3 -fluorobut-2-en- 1-amine,
(E*-4-(Biphenyl-4-yloxy)-3 -fluorobut-2-en- 1-amine,
A-4-(4-amino-2-fluorobut-2-enyl oxy)-N-cyclohexylbenzamide,
i>(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(I-phenylethyl)benzamide,
1?-(E)-4-(4-Amino-2-fluorobut-2-enyl oxy)-N-(I-phenyl ethyl)benzamide,
(E)-3-Fluoro-4-(phenylthio)but-2-en- 1-amine,
(E)-2>-Fluoro-4-(4-isopropoxyphenoxy)but-2-en- 1-amine,
(E,)-4-(4-Amino-2-fluorobut-2-enyloxy)-N- ter t-butyl benzamide,
(E)-4-(4-(Cyclopentylsulfonyl)phenoxy)-3 -fluorobut-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(isobutylsulfonyl)phenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(neopentyl sulfonyl) phenoxy)but-2-en- 1-amine,
(E)-3-Fluoro-4-(4-(phenethyl sulfonyl) phenoxy)but-2-en- 1-amine,
(E"-4-(4-(sec-Butylsulfonyl) phenoxy)-3-fluorobut-2-en- 1-amine,
(E)-3-Fluoro-4-(4-( 1-phenylethyl sulfonyl)phenoxy)but-2-en- 1-amine,
(E*-3-Fluoro-4-(4-(4-fluorobenzylsulfonyl) phenoxy)but-2-en-I -amine,
(E>4-(9H-Carbazol-2-yloxy)-3-fluorobut-2-en-  1-amine,

(E)-4-(4-( 1H-Imidazol- 1-yl)phenoxy)-3-fluorobut-2-en- 1-amine,
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(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-isopropyl benzamide,
(Ej-4-(4-Amino-2-fluorobut-2-enyloxy)-N-phenylbenzamide,
(E)-3-Fluoro-4-(2-methyl benzo[ d] thiazol -5-yl oxy)but-2-en-l-amine,
(E*-4-(Benzo[ d] thiazol-2-yloxy)-3-fluorobut-2-en-I-amine,
A-TV-(4-(4-Amino-2-fluorobut-2-enyloxy)phenyl)acetamide,
(E)-7-(4-Amino-2-fluorobut-2-enyloxy)-3-(4-hydroxyphenyl)-4H-chromen-4-one,
(E)-3-Fluoro-4-(pyridin-3-yloxy)but-2-en-  1-amine,
(E)-3-Fluoro-4-(2-p-tolylbenzo[ d] thiazol -6-yloxy)but-2-en-I ~ -amine,
(E)-2-(4-(4-Amino-2-fluorobut-2-enyloxy) phenyl sulfonyl)ethanol ,
(E)-3-Fluoro-4-(4-(2-morpholinoethyl sulfonyl) phenoxy)but-2-en-| -amine,

(E)-I -Fluoro-4-(4-(2-(pyrrolidin-  1-yl)ethylsulfonyl)phenoxy)but-2-en-  1-amine,
(E)-3-Fluoro-4-(4-(2-(piperidin- 1-yl)ethylsulfonyl)phenoxy)but-2-en-  1-amine,
(E)-3-Fluoro-4-(2-methylpyridin-3-yloxy)but-2-en-I  -amine,
(E*-3-Fluoro-4-(6-methyl pyridin-3-yloxy)but-2-en-l-amine,
(E)-3-Fluoro-4-(2-methylbenzo[ d] thiazol -6-yloxy)but-2-en-I ~ -amine,
rg-4-(4-Amino-2-fluorobut-2-enyloxy)-  N-isopropylbenzenesulfonamide,
(E)-4-(4-Amino-2-fluorobut-2-enyl oxy)- N-cyclohexylbenzenesulfonamide,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-  N-(I-phenylethyl)benzenesulfonamide,
(E)-3-Fluoro-4-(4-(4-(4-methoxyphenyl)thiazol - 2-yl) phenoxy) but-2-en- -amine,
&)-3-Fluoro-4-(phenylsulfonyl)but-2-en-l-amine,

S (E)-4-(4-Amino-2-fluorobut-2-enyloxy)-  N-(I-phenylethyl)benzenesulfonamide,
(E)-4-(2-tert-Butylbenzo[ d] thiazol -5-yloxy)-3-fluorobut-2-en-l ~ -amine,
(E)-3-Fluoro-4-(2-p-tolylbenzo[ d] thiazol-5-yloxy)but-2-en-I ~ -amine,
f£7-4-(2-Cyclohexylbenzo[d]thiazol-5-yloxy)-3-fluorobut-2-en-I ~ -amine,
(E)-3-Fluoro-4-methoxybut-2-en-I  -amine,
(Z)-4-(4-Amino-2-fluorobut-2-enyloxy)-N-cyclohexylbenzamide,
fE£D-3-Fluoro-4-(4-(trifluoromethoxy)phenoxy)but-2-en-  1-amine,
S-(E)-A-(A,-Amino-2-fluorobut-2-enyloxy)-3 -chloro-N-( 1-phenyl ethyl)benzamide,
(E)-4-(4-Amino-2-fluorobut-2-enyl oxy)-N-(adamantyl) benzamide,
(Ej-4-(4-Amino-2-fluorobut-2-enyloxy)-N-(4-(trifluoromethyl) phenyl) benzamide,
&j-4-(4-Amino-2-fluorobut-2-enyloxy)-3,5-dichloro-N-cyclohexylbenzamide,
(E)-4-(4-Amino-2-fluorobut-2-enyloxy)-3-chloro-N-cyclohexylbenzamide,
(E)-4-(4-Amino-2-fluorobut-2-enyl oky)—N—cycI ohexyl-3-fluorobenzamide,
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(E))-4-(4-Amino-2-fluoro-3-methylbut-2-enyloxy)- N-cyclohexylbenzamide, and
(2)-4-(4-Amino-2-fluoro-3-methyl but-2-enyl oxy)- N-cyclohexylbenzamide.

11. A composition comprising a compound according to claim 1and at least one

pharmaceutically acceptable excipient, carrier or diluent therefor.

12. A method of inhibiting an amine oxidase enzyme in a subject in need thereof, said
method comprising administering to said subject an effective amount of a
compound of Claim 1to effect apositive therapeutic response.

13. A method of treating a disease or condition associated with an amine oxidase
enzyme, said method comprising administering to a subject in need thereof a
therapeutically effective amount of acompound of Claim 1.

14. The method of Claim 13 whereain the disease is inflammation.

15. The method of Claim 14 wherein said inflammation is associated with liver

disease.

16. The method of Claim 14 wherein said inflammation is associated with respiratory

disease.

17. The method of Claim 16 wherein said respiratory disease is asthma.

18. The method of Claim 16 wherein said respiratory disease is selected from the

group consisting of acute lung injury and acute respiratory distress syndrome.

19. The method of Claim 16 wherein said respiratory disease isbronchitis.

20. The method of Claim 16 wherein said respiratory disease is chronic obstructive
pulmonary disease.
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21

22.

23.

24,

25.

26.

27.

28.

29.

30.

. The method of Claim 14 wherein said inflammation is associated with ocular
disease.

The method of Claim 21 wherein said ocular disease isuveitis.

The method of Claim 13 wherein the disease is diabetes.

The method of Claim 23 wherein said diabetes is Type | diabetes.

The method of Claim 23 wherein said diabetes is Type Il diabetes.

The method of Claim 13 wherein the disease is aneuroinflammatory disease.

The method of Claim 13 wherein the disease is apsychiatric disorder.

The method of Claim 13 wherein said condition is metabolic syndrome.

The method of Claim 13 wherein said condition is organ and/or tissue transplant

rejection.

The method of Claim 13 wherein said condition is a skin disorder.

31. The method of Claim 30 wherein said skin disorder is eczema.

32

33

34

. The method of Claim 30 wherein said skin disorder ispsoriasis.

. The method of Claim 13 wherein said condition is stroke.

. A method of treating a disease or condition modulated by SSAO/VAP-1 and/or

MAO, said method comprising administering to a subject in need thereof a
therapeutically effective amount of a compound of Claim 1.
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