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"LUOROMETHYL-5,6-DIHYDRO-4H-[1,3]OXAZINES

Background Ar{

Alzheimer’s disease (AD) 1s a neurodegenerative disorder of the central nervous system
and the leading cause of a progressive dementia in the elderly population. lts clinical symptoms
are impairment of memory, cognition, temporal and local orientation, judgment and reasoning
but also severe cmotional disturbances. There are currently no treatments available which can
prevent the disease or its progression or stably reverse its clinical symptoms. AD has become a
major health problem in all socicties with high lifc expectancies and also a significant cconomic

burden for their health systems.

A is characterized by 2 major pathologies in the central nervous system (CNS), the
occurrence of amyloid plaques and neurofibrillar tangles (Hardy ct al., The amyloid hypothesis
of Alzheimer's discase: progress and problems on the road to therapeutics, Science. 2002 Jul
19:297(5580):353-6, Sclkoe, Cell bioiogy of the amyloid beta-protcin precursor and the
mechanism of Alzhcimer's disease, Annu Rev Cell Biol. 1994,10:373-403). Both pathofogics are
also commonly observed in patients with Down’s syndrome (trisomy 21), which also develop
AD-like symptoms in carly life. Neurofibrillar tangles are intraceliular aggregates of the
microtubule-associated protein tau (MAPT). Amyloid plaques occur in the extracellular space;
their principal components are Af-peptides. The latter are a group of protcolytic fragments
derived from the P-amyloid precursor protein (APP) by a series of proteolytic cleavage steps.
Several forms of APP have been identified of which the most abundant are proteins of 695, 751
and 770 amino acids length. They all arisc from a single gene through differential splicing. The
Af-peptides arc derived from the same domain of the APP but differ at their N- and C-termini,
the main specics are of 40 and 42 amino-acid length. There are several lines of cvidence which
strongly suggest that aggregated Af-peptides are the essential molecules in the pathogenesis of
AD: 1) amyloid plaques formed of AB-peptides are invariably part of the AD pathology; 2) AB-
peptides arc toxic for ncurons; 3) in Familial Alzheimer’s Disease (FAD) the mutations in the
discasc gencs APP, PSNI, PSN2 lead to increased levels of AP-peptides and carly brain
amyloidosis; 4) transgenic mice which express such FAD genes develop a pathology which bears
many resemblances to the human discase. Af-peptides are produced from APP through the
sequential action of 2 proteolytic enzymes termed - and y-sccretase. f-Secretase cleaves first in
the extraccllular domain of APP approximately 28 amino acids outside of the rans-membranc
domain (TM) to produce a C-terminal fragment of APP containing the TM- and the
cytoplasmatic domain (CTFB). CTFP is the substrate for y-sccretase which cleaves at several
adjacent positions within the TM to produce the A} peptides and the cytoplasmic fragment. The

y-secretase is a complex of at least 4 different proteins, its catalytic subunit is very likely a
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presenilin protein (PSEN1, PSEN2). The B-sccretase (BACEL, Asp2; BACE stands for B-site
APP-cleaving enzymc) is an aspartyl protease which is anchored into the membranc by a
transmembrane domain (Vassar ct al., Beta-secretase clcavage of Alzheimer's amyloid precursor
protein by the transmembrane aspartic protease BACE, Science. 1999 Oct 22;286(5440):735). It
18 expressed in many tissues of the human organism but s level is cspecially high in the CNS.
Genetic ablation of the BACET gence in mice has clearly shown that its activity 1s essential for
the processing of APP which leads to the generation of AP-peptides, in the absence of BACE]
no Af-peptides are produced (Luo et al, Mice deficient m BACET!, the Alzhcimer's beta-
secrctase, have normal phenotype and abolished beta-amyloid generation, Nat Newrosci. 2001
Mar;4(3):231-2, Roberds ct al., BACE knockout mice arc healthy despite lacking the primary
beta-seeretase activity in brain: implications for Aizhcimer's disease therapeutics. Hum Mol
Genet. 2001 Jun 1;10¢12):1317-24). Mice which have been genctically engineered to express. the
human APP gene and which form extensive amyloid plaques and Alzheimer’s disease like
pathologics during aging fail to do so when f-sceretase activity 1s reduced by genetic ablation of

one of the BACET alleles (McC 1]0guc ct al,, Partial reduction of BACE1 has dramatic effects
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synaptic pathology in APP Transgenic Mice. J Biol Chem. 2007 Sep
7:282(36):26326). It 1s thus presumed that nhibitors of BACE!L activity can be useful agents for

therapeutic intervention in Alzhcimer’s discase (AD).

Furthermore, the formation, or formation and deposition, of B-amyloid peptides in, on or
around neurological tissue (e.g., the brain) are inhibited by the present compounds, i.c. inhibition

of the AB-production from APP or an APP fragment.

Inhibitors of BACE1 can in addition be wused to treat the following discascs:
IBM (inclusion body myositis) (Vattemt G. er «f., Lancet. 2001 Dec 8;358(9297):1962-4),
Down’s Syndrome (Barbiero L. er af, Exp Neurol, 2003 Aug;182(2):335-45), Wilson’s Discase
(Sugimoto 1. ef «/., § Biol Chem. 2007 Nov 30;282(48):34896-903), Whipple’s discase (Desnucs
B. et al, Clin Vaccine Immunol. 2006 Feb;13(2):170-8), SpinoCerebellar Ataxia 1 and
SpinoCercbellar Ataxia 7 (Gatchel LR, et al, Proc Nail Acad Sci U S A 2008 Jan
29;105(4):1291-6), Dermatomyositis (Greenberg S.A. et al., Ann Neurol. 2005 May;57(5):664-
78 and Greenberg S AL et al., Neurol 2005 May;57(5):664-78), Kaposi Sarcoma (Laoos D. et al,
Blood, 2007 Feb 1I5; i()‘)fél):155(}~8) Giiobiastoma muitiﬁ;)rme ( EXP-2576,

MEXP-TZDB), Rheumatoid arthritis (bngethucm U. et al, GSE’ZOJB}, Amyotroph]c lateral
sclerosis (Koistinen H. ef al.,, Muscle Nerve. 2006 Gct;34(4):444-50 and L1 Q.X. er af, Aging
Cell. 2006 Apr;5(2):153-65), Huntington’s Discase (Kim Y.J. ef al., Neurobicl Dis. 2006
May;22(2):346-56. Epub 2006 Jan 19 and Hodges A. e¢f al., Hum Mol Genet. 2006 Mar
15;15(63:965-77. Epub 2006 Fcb 8), Multiple Micloma (Kihara Y. ef al, Proc Natl Acad Sci U S
A. 2009 Dec 22;106(51):21807-12), Malignant melanoma (Talantov D. er al, Clin Cancer Res.
2005 Oct 15;11(20):7234-42), Sjogren syndrome (Bassct C. et al., Scand J Tmamunol. 2000
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Mar;51(3):307-11), Lupus erythematosus (Grewal P.K. et al, Mol Cell Biol. 2006,
Jul;26(13):4970-81), Macrophagic myofasciitis, juvenile idiopathic arthritis, granulomatous
arthritis, Breast cancer (Hedlund M. et a/, Cancer Res. 2008 Jan 15;68(2):388-94 and Kondoh K.
et al., Breast Cancer Res Treat. 2003 Mar;78(1):37-44), Gastrointestinal diseases (Hoffmeister A.
et al, JOP. 2009 Sep 4;10(5):501-6), Autoimmune/inflammatory diseases (Woodard-Grice A.V.
et al., ] Biol Chem. 2008 Sep 26;283(39):26364-73. Epub 2008 Jul 23), Rheumatoid Arthritis
(Toegel S. et al, Osteoarthritis Cartilage. 2010 Feb;18(2):240-8. Epub 2009 Sep 22),
Inflammatory reactions (Lichtenthaler S.F. ef al., J Biol Chem. 2003 Dec 5;278(49):48713-9.
Epub 2003 Sep 24), Arterial Thrombosis (Merten M. et al., Z Kardiol. 2004 Nov;93(11):855-63),
Cardiovascular diseases such as Myocardial infarction and stroke (Maugeri N. ef al., Srp Arh
Celok Lek. 2010 Jan;138 Suppl 1:50-2) and Graves disease (Kiljanski J. et al, Thyroid. 2005
Jul;15(7):645-52).

The present invention provides novel compounds of formula I, their manufacture,
medicaments based on a compound in accordance with the invention and their production as well
as the use of compounds of formula I in the control or prevention of illnesses such as
Alzheimer’s disease. Furthermore the use of compounds of formula I in the treatment of
amyotrophic lateral sclerosis (ALS), arterial thrombosis, autoimmune/inflammatory diseases,
cancer such as breast cancer, cardiovascular diseases such as myocardial infarction and stroke,
dermatomyositis, Down’s Syndrome, gastrointestinal diseases, Glioblastoma multiforme, Graves
Disease, Huntington’s Disease, inclusion body myositis (IBM), inflammatory reactions, Kaposi
Sarcoma, Kostmann Disease, lupus erythematosus, macrophagic myofasciitis, juvenile idiopathic
arthritis, granalomatous arthritis, malignant melanoma, multiple mieloma, rheumatoid arthritis,
Sjogren syndrome, SpinoCerebellar Ataxia 1, SpinoCerebellar Ataxia 7, Whipple’s Disease and
Wilson’s Disease. The novel compounds of formula 1 have improved pharmacological

properties.

Field of the Invention

The present invention provides Fluoromethyl-5,6-dihydro-4H-[1,3]Joxazin-2-ylamines
having BACET1 inhibitory properties, their manufacture, pharmaceutical compositions containing

them and their use as therapeutically active substances.

Summary

The present disclosure provides a compound of formula I,
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wherein the substituents and variables are as described below and in the claims, or a

pharmaceutically acceptable salt thereof.

In a first aspect, there is provided a compound of formula I,

H,N._O._R*

wherein

Rl

R2

R3

R4

is selected from the group consisting of

i) aryl,

ii)  aryl substituted by 1-4 substituents individually selected from cyano, cyano-C.¢-
alkyl, halogen, halogen-C, ¢-alkoxy, halogen-Ci¢-alkyl, Ci¢-alkoxy, Cj.¢-alkoxy-Ci.¢-
alkyl, Cy.¢-alkynyl-C¢-alkoxy, Co¢-alkynyl and C,¢-alkyl,

ii1)  heteroaryl, and

iv) heteroaryl substituted by 1-4 substituents individually selected from cyano,
cyano-Ci.¢-alkyl, halogen, halogen-C.¢-alkoxy, halogen-C;¢-alkyl, C,¢-alkoxy, Ci¢-
alkoxy-Ci.¢-alkyl, Co.¢-alkynyl-Ci¢-alkoxy, Cyps-alkynyl and C;_¢-alkyl;

is selected from the group consisting of

i) hydrogen,

i)  Cj¢-alkyl, and

iii) halogen;

is selected from the group consisting of

1)  Ci¢alkyl, and

ii)  halogen-C;_¢-alkyl,

is halogen-C.¢-alkyl;

or pharmaceutically acceptable salts thereof.

In a second aspect, there is provided a process for preparing a compound of formula I as defined

herein, which process comprises reacting a compound of formula XI' with a compound of

formula XI” to a compound of formula L
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wherein R', R%, R? and R* are as defined herein.

In a third aspect, there is provided a compound of formula I as defined herein, whenever

prepared by a process as defined herein.

In a fourth aspect, there is provided a compound of formula I as defined herein for use as
therapeutically active substance.

In a fifth aspect, there is provided a compound of formula I as defined herein for the use
as therapeutically active substance for the therapeutic and/or prophylactic treatment of diseases
and disorders characterized by elevated B-amyloid levels and/or B-amyloid oligomers and/or B-
amyloid plaques and further deposits or Alzheimer's disease.

In a sixth aspect, there is provided A compound of formula I as defined herein for the use
as therapeutically active substance for the therapeutic and/or prophylactic treatment of
amyotrophic lateral sclerosis (ALS), arterial thrombosis, autoimmune/inflammatory diseases,
cancer such as breast cancer, cardiovascular diseases such as myocardial infarction and stroke,
dermatomyositis, Down’s Syndrome, gastrointestinal diseases, Glioblastoma multiforme, Graves
Disease, Huntington’s Disease, inclusion body myositis (IBM), inflammatory reactions, Kaposi
Sarcoma, Kostmann Disease, lupus erythematosus, macrophagic myofasciitis, juvenile idiopathic
arthritis, granulomatous arthritis, malignant melanoma, multiple mieloma, rheumatoid arthritis,
Sjogren syndrome, SpinoCerebellar Ataxia 1, SpinoCerebellar Ataxia 7, Whipple’s Disease or
Wilson’s Disease.

In a seventh aspect, there is provided a pharmaceutical composition comprising a
compound of formula I as defined herein and a pharmaceutically acceptable carrier and/or a

pharmaceutically acceptable auxiliary substance.

In a eighth aspect, there is provided use of a compound of formula I as defined herein for
the manufacture of a medicament for the therapeutic and/or prophylactic treatment of
Alzheimer's disease.

In a ninth aspect, there is provided use of a compound of formula I as defined herein for
the manufacture of a medicament for the therapeutic and/or prophylactic treatment of



10

15

20

25

30

35

4b-

amyotrophic lateral sclerosis (ALS), arterial thrombosis, autoimmune/inflammatory diseases,
cancer such as breast cancer, cardiovascular diseases such as myocardial infarction and stroke,
dermatomyositis, Down’s Syndrome, gastrointestinal diseases, Glioblastoma multiforme, Graves
Disease, Huntington’s Disease, inclusion body myositis (IBM), inflammatory reactions, Kaposi
Sarcoma, Kostmann Disease, lupus erythematosus, macrophagic myofasciitis, juvenile idiopathic
arthritis, granulomatous arthritis, malignant melanoma, multiple mieloma, rheumatoid arthritis,
Sjogren syndrome, SpinoCerebellar Ataxia 1, SpinoCerebellar Ataxia 7, Whipple’s Disease or
Wilson’s Disease

The present compounds have Asp2 (B-secretase, BACE! or Memapsin-2) inhibitory
activity and may therefore be used in the therapeutic and/or prophylactic treatment of diseases
and disorders characterized by elevated B-amyloid levels and/or B-amyloid oligomers and/or
B-amyloid plaques and further deposits, particularly Alzheimer's disease.

Detailed Description of the Invention

The present invention provides a compound of formula I and their pharmaceutically
acceptable salts thereof, the preparation of the above mentioned compounds, medicaments
containing them and their manufacture as well as the use of the above mentioned compounds in
the therapeutic and/or prophylactic treatment of diseases and disorders which are associated with
inhibition of BACE], such as Alzheimer’s disease. Furthermore, the formation, or formation and
deposition, of B-amyloid plaques in, on or around neurological tissue (e.g., the brain) are
inhibited by the present compounds by inhibiting the AP production from APP or an APP
fragment.

The following definitions of the general terms used in the present description apply

irrespectively of whether the terms in question appear alone or in combination with other groups.

Unless otherwise stated, the following terms used in this Application, including the
specification and claims, have the definitions given below. It must be noted that, as used in the
specification and the appended claims, the singular forms “a”, “an,” and “the” include plural
referents unless the context clearly dictates otherwise.

The term "Ci¢-alkyl", alone or in combination with other groups, stands for a hydrocarbon
radical which may be linear or branched, with single or multiple branching, wherein the alkyl
group in general comprises 1 to 6 carbon atoms, for example, methyl (Me), ethyl (Et), propyl,
isopropyl (i-propyl), n-butyl, i-butyl (isobutyl), 2-butyl (sec-butyl), t-butyl (tert-butyl), isopentyl,
2-ethyl-propyl (2-methyl-propyl), 1,2-dimethyl-propyl and the like. Particular “C;¢-alkyl” are
"C.;-alkyl". Specific groups are methyl and ethyl. Most specific is methyl.

The term “halogen-Ci.¢-alkyl”, alone or in combination with other groups, refers to Cy.6-
alkyl as defined herein, which is substituted by one or multiple halogen, particularly 1-5 halogen,
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more particularly 1-3 halogen. Particular halogen is fluoro. Particular “halogen-Cig-alkyl” is
fluoro-Cy¢-alkyl and a particular “halogen-C,.s-alkyl” is fluoro-Cis-alkyl. Examples are

trifluoromethyl, diflucromethyl, fluoromethyl and the like. A specific group is trifluoromethyi.
¥is ¥, i grouj ¥y

The term “cyano-Cig-alkyl”, alone or in combination with other groups, refers to Cye-
alkyl as defined herein, which is substituted by onc or multiple cyano, particularly | cyano.

Examples arc cyanomethyl, cyanoethy! and the like

The term “Cys-alkoxy-Cig-alkyl”, alonc or in combination with other groups, refers to C,.

¢-alkyl as defined herein, which is substituted by one or multiple C4-alkoxy, as defincd herein,
¥ : Y

particufarly 1 Cys-alkoxy. Particular “Cyg-alkoxy-Cs-alkyl” is methoxy-C) g-alkyl. Examples
metho hyt and the like
“cvano”, alone or in combination with other groups, refers to N=C-(NC-).

The term "halogen”, alone or in combination with other groups, denotes chloro {C1), iodo

N O£ (I qand e F13wy Doasiqarylne ° [ I AT - i
(D), fluoro (F) and bromo (Br). Particular “halogen” is Cland F. A specific group is F.

’ N 7 1 ¥

The term “heteroarvl”. alone or in combination with other groups. refers to an aromatic
carbocyclic group of having a single 4 to 8 membered ring, in particular 5 to 8, or multiple

gx comprising & ro 140 in particular 6 to 10 ring atoms and containing 1, 2 or 3

hetcroatoms individually selected from N, O and 5, in pari‘icuiar IN or 2N, in which group at
least one heterocyclic ring is aromatic. Examples of "heteroaryl" include benzofuryl,
benzomidazolyl,  1H-benzoimidazolyl,  benzooxazinyl,  benzoxazolyl,  benzothiazinyl,
benzothiazolyl, benzothienyl, benzotriazolyl, furyl, imidazolyl, indazolyl, 1H-indazolyl, indolyl,
isoquinolinyl, isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl (pyrazyl), 1H-pyrazolyl,
pyrazolofl,5-ajpyridinyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, quinelinyl, tetrazolyl,
thiazolyl, thienyl, triazolyl, 6,7-dihydro-5H-[1]pyrindiny! and the like, Particular "heteroaryl” arc
pyridiny! and pyrazinyl, as well as oxazolyl and |H-pyrazolyl. Specific "heteroary!" are pyridin-

2-yl and pyrazin-2-yl, as well as 1H-pyrazole-3-yl and oxazol-4-yl.

The term "Cjg-alkoxy”, alone or in combination with other groups, stands for an
-0-Cyg-alkyl radical which may be lincar or branched, with single or multiple branching,
wherein the alkyl group in general comprises | to 6 carbon atoms, for example, methoxy (OMe,
MeO), ethoxy (OEt), propoxy, isopropoxy (i-propoxy), n-butoxy, i-butoxy (iso-butoxy),
2-butoxy (sec-butoxy), t-butoxy (fert-butoxy), isopentyloxy (i-pentyloxy) and the like. Particular

“Cys-alkoxy” are groups with 1 to 4 carbon atoms. Specific is methoxy.

The term “halogen-Cjs-alkoxy”, alone or in combination with other groups, refers to C, .-
alkoxy as defined herein, which is substituted by one or multiple halogens, in particular fluoro.
Particular “halogen-Cjs-alkoxy” are fluoro-Ce-alkoxy. Specific “halogen-Cs-altkoxy” is

trifluoromethoxy.
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The term “Cyg-alkynyl-Cy6-alkoxy”, alone or in combination with other groups, refers to
Ci4-alkoxy as defined heremn, which is substituted by onc or multiple Cy¢-alkynyl as defined
herein, in particular 1 Cog-alkynyl.

The term “Cog-alkynyl”, alone or in combination with other groups, denotes a monovalent
lincar or branched saturated hydrocarbon group of 2 to 6 carbon atoms, in particular from 2 to 4
carbon atoms, and comprising one, two or three tripic bonds. Examples of Cy¢-alkyny! include

ethynyl, propynyl, and n-butynyl.

133

The term “aryl” denotes a monovalent aromatic carbocyclic mono- or bicyclic ring system

comprising 6 to 10 carbon ring atoms. Examples of aryl moictics include phenyl and naphthyl.

The term "pharmaccutically acceptable salts” refers to salts that arc suitable for use in
contact with the tissues of humans and animals. Examples of suitable salts with inorganic and
organic acids are, but are not hmited to acetic acid, citric acid, formic acid, fumaric acid,
nydrochloric acid, jactic acid, raleic acid
phosphoric acid, p-tofucnesuiphonic acid, succinic acid, sulfuric acid {sulphuric acid), tartaric

acid, trifluoroacetic acid and the like. Particular acids are formic acid, trifluoroacetic acid and

hydrochloric acid. Specific acids are hydrochloric acid, trifluoroacetic acid and fumaric acid.

The terms “pharmaceutically acceptable carrier” and “pharmaceutically acceptable
auxiliary substance” refer to carriers and auxiliary substances such as diluents or excipicnts that

are commpatible with the other ingredients of the formulation.

The term "pharmaccutical composition” encompasses a product comprising specificd
mgredients in pre-determimed amounts or proportions, as well as any product that resuits, dircctly
or indirectly, from combining specified ingredients in specified amounts. Particularly it
cncompasses a product comprising onc or more active ingredients, and an optional carvier
comprising inert ingredicnts, as well as any product that results, directly or indircctly, from
combination, complexation or aggregation of any two or more of the ingredients, or from
dissociation of one or more of the ingredients, or from other types of reactions or interactions of

one or more of the mgredients.

The term “inhibitor” denotes a compound which competes with, reduces or prevents the
binding of a particular ligand to particular receptor or which reduces or prevents the inhibition of

the function of a particular protcin.

The term “half maximal inhibitory concentration” (ICsy) denotes the concentration of a
particular compound required for obtaining 50% inhibition of a biological process in vitro. 1Csy
values can be converted Jogarithmically to pICsy values (-log 1Csp), in which higher values

indicate cxponentially greater potency. The 1Cso value is not an absolute value but depends on
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experimental conditions e.g. concentrations employed. The 1Csq value can be converted to an
absolute inhibition constant (Ki) using the Cheng-Prusoff equation (Biochem. Pharmacol. (1973)
22:3099). The term “‘inhibition constant”™ (Ki) denotes the absolute binding affinity of a
particular mhibitor to a receptor. It 18 measurced using competition binding assays and is cqual to
the concentration where the particular inhibitor would occupy 50% of the receptors if no
competing ligand (c.g. a radioligand) was present. Ki values can be converted logarithmically to

pKi values (-log K1), in which higher values indicate exponentially greater potency,

“Therapeutically cffective amount” means an amount of a compound that, when

administered to a subject for treating a discasc state, is sufficient to effect such treatment for the

3=

AT s famed 1 OO IR SRR I PR | AR
discasc treated, the age and relative heaith of the

practitioner, and other factors.

bRl 3

and “as described herein” when reforring to a variable

T} o s ST Sy
The term “as defined herewn

incorporates by reference the broad definition of the vanable as well as particularly, more

particuiarly and most particularly definitions, if anv.

he terms “treating”, “conta “reacting” when referring to a chemical reaction

means adding or mixing two or more reagents under appropriate conditions to produce the
indicated and/or the desired product. It should be appreciated that the reaction which produces
the indicated and/or the desired product may not necessarily result directly from the combination
of two reagents which were initially added, i.c., there may be one or more intermediates which
are produced in the nuxture which ultimately leads to the formation of the indicated and/or the

desired product.

The term “protecting group” denotes the group which selectively blocks a reactive site in a
multifunctional compound such that a chemical reaction can be carried out sclectively at another
unprotected reactive site in the meaning conventionally associated with it in synthetic chemistry.
Protecting groups can be removed at the appropriate point. Exemplary protecting groups arc
amino-protecting groups, carboxy-protecting groups or hydroxy-protecting groups. The term
“amino-protecting group” (here also P') denotes groups intended to protect an amino group and
includes benzyl, benzyloxycarbonyl (carbobenzyloxy, CBZ), 9-Fluorcnylmethyloxycarbomnyl
(FMGC), p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC),
and trifluoroacetyl. Further examples of these groups are found in T, W. Greene and P, G. M.
Wuts, “Protective Groups in Organic Synthesis”, 2nd ed., John Wiley & Sons, Inc., New York,
NY, 1991, chapter 7, E. Haslam, “Protective Groups in Organic Chemistry”, J. G. W. McOmie,
Ed., Plenum Press, New York, NY, 1973, Chapter 5, and T.W. Greene, “Protective Groups in
Organic Synthesis”, John Wiley and Sons, New York, NY, 1981. The term “protected amino
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group” refers to an amino group substituted by an amino-protecting groups. Particular amino-
protecting groups are ferf-butoxycarbonyl group and dimethoxytrityl.

The term “leaving group” denotes the group with the meaning conventionally associated

with it in synthetic organic chemistry, 1.c., an atom or group displaceable under substitution

5 recaction conditions. Examples of leaving groups include halogen, in particular bromo, alkanc- or
arylencsulfonyloxy,  such  as  mcthanesulfonyloxy,  cthancsulfonyloxy,  thiomethyl,
benzenesulfonyloxy, tosyloxy, dihalophosphinoyloxy, optionally substituted benzyloxy,

isopropyloxy, and acyloxy.

The term “aromatic” denotes the conventional idez of aromaticity as defmed m the

IS

Dl A ™
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literature, in particular in

X3

The term “‘pharmaccuatically acceptable excipient” denotes any ingredient having no

therapeutic activity and being non-toxic such as disintegrators, binders, fillers, solvents, buffers,

tonicity agents, stabilizers, antioxidants, surfaciants or lubricants used in

15 pharmaccutical products.

Whenever a chiral carbon is present in a chemical structure, it is intended that all
stercotsomers associated with that chiral carbon are crwompussed by the structure as purc

stereoisomers as well as mixtures thereof.

The invention also provides pharmaccutical compositions, methods of using, and methods
20 of preparing the aforementioned compounds.

All separate embodiments may be combined.

One embodiment of the mvention provides a compound of formula 1,

4
H??\,\,T,Om\ R
9
RA N )
\TI,L \\!‘/"’%52(1’{3
i | L .
O A
S R’ 1
wherein
25 R 13 selected from the group consisting of
1) aryl,
1) aryl substituted by 1-4 substituents individually sclected from cyano, cyano-Cig-

alkyl, halogen, halogen-Cg-alkoxy, halogen-Ci¢-alkyl, Cy¢-alkoxy, C;g¢-alkoxy-Cis-
alkyl, Cog-alkynyl-Ci s-alkoxy, Cog-allcynyl and Cs-alkyl,
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i11) heteroaryl, and
) heteroaryl substituted by 1-4 substituents individually selected from cyano,
cyano-Cyg-alkyl, halogen, halogen-C,¢-alkoxy, halogen-Cigs-alkyl, Cis-alkoxy, Cj¢-
alkoxy-Cyg-alkyl, Cos-alkynyl-C)g-alkoxy, Cos-alkynyl and C; g-alkyl;
R’ 1s selected from the group consisting of
1)  hydrogen,
11y Cyg-alkyl, and
i) halogen;
R’ is sclected from the group consisting of
1) Cs-alkyl, and
1y halogen-C, s-alkyl,

R! is halogen-C g-alkyl;
. . Y ) ~nfahle calte ther {
or pharmaceutically acceptable salts thereof

A certain embodiment of the invention provides a compound of formula la,

NG A R
2NN
i
i 1 N
RMTKY\ S R S
i H i
G L&\»jﬁ\ 2
R Iy
a
wherein
R 18 sclected from the group consisting of
1) aryl,
i) aryl substitutced by 1-2 substituents individually sclected from cyano, ¢yano-Cys-

alkyl, halogen, halogen-Cjs-alkoxy, halogen-Cyg-alkyl, C)¢-alkoxy, Cig-alkoxy-Cis-
alkyl, Cyg-alkynyl-C, g-alkoxy, Cog-alkynyl and Cy.¢-alkyl,
1) heteroaryl, and
iv) heteroaryl substituted by 1-2 substituents individually sclected from cyano,
cyano-Cg-alkyl, halogen, halogen-Cis-alkoxy, halogen-Cyg-alkyl, Cg-alkoxy, Cie-
alkoxy-Cis-alkyl, Cyg-alkynyl-Cyg-alkoxy, Cog-alkynyl and C; g-alkyl,
R is sclected from the group consisting of
1) hydrogen,
1)  Cjealkyl, and
i) halogen;
R? is selected from the group consisting of
1y Cys-alkyl, and
1) halogen-C, 4-alkyl,
R’ is halogen-Ci s-alkyl;
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or pharmaceutically acceptable salts thereof.
A certain embodiment of the invention provides a compound of formula lc,

H,N._O

4
- ,\\R

) H
R\]/N : 3
i
O S
R Ic
wherein
5 R 15 selected from the group consisting of
1) aryl,
1) aryl substituted by 1-4 substituents individually selected from cvano, ¢y
alkyl, halogen, halogen-Cs-alkoxy, halogen-C,g-alkyl, Cjg-alkoxy, Cig-alkoxy-Cig-
atkyl, G g-alkynyl-Cy s-alkoxy, Cyg-alkynvl and C, g-alkyl,
10 i) heteroaryl, and
V) heteroary! substituted by 1-4 substituents individually sclected from cyano,
cyano-C; s-alkvl, halogen, halogen-C; s-alkoxy, halogen-C,g-alkyl, Cg-alkoxy, Cje-
alkcoxy-Cy gmalkyl, Cos-alkynvl-Cy g-alkoxy, s galkynvl and O q-alkyl:
R* s sclected from the group consisting of
15 i) hydrogenu,
iy Cye-alkyl, and
1) halogen;
R? 1s selected from the group consisting of
1) Cy.¢-alkyl, and
20 i) halogen-Cg-alkyl,

R is halogen-C, ¢-alkyl;
or pharmaccutically acceptable salts thereof.

A certain embodiment of the invention provides a compound of formula id,

H,N._O._.R"
g 1)
o
R N 7 Py 3
\\ﬂ/ R
O 2
R

1d

25  wherein
R is sclected from the group consisting of
1) aryl,
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i) ary!l substituted by 1-4 substituents individually selected from cyano, cyano-Cjg-
alkyl, halogen, halogen-C; g-alkoxy, halogen-C,¢-alkyl, C;g-alkoxy, Cig-alkoxy-Cis-
alkyl, Cos-alkynyl-Cig-alkoxy, Cyg-alkynyl and Crs-alkyl,
ity heteroaryl, and
5 ) heteroaryl substituted by 1-4 substituents individually selected from cyano,
cyano-Cye-alkyl, halogen, halogen-C,s-alkoxy, halogen-C, g-alkyl, Cig-alkoxy, Cie-
alkoxy-Cy g-alkyl, Cos-alkynyl-Ci s-alkoxy, Cos-alkynyl and C,g-alkyl,
R’ 18 selected from the group consisting of
1) hydrogen,
10 iy Cie-alkyl, and
1) halogen;
R’ i3 sclected from the group consisting of
i) Cyg-alkyl, and
i) halogen-C, g-alkyl,

B 4 -
i5 R is halogen-C, g-alkyl;
or pharmaceutically acceptable salts thercof.

A certain cmbodiment of the invention provides a compound of formula ta-1,

H N0
.o
O A
wherein
20 R' 15 selected from the group consisting of
1) aryl,
i) aryl substituted by 1-2 substituents individually sclected from cyano, cyano-C -

alkyl, halogen, halogen-C g-alkoxy, halogen-C, s-alkyl, C,s-alkoxy, Cre-alkoxy-Cie-
alkyl, Gy e-alkynyl-Cys-alkoxy, Cpg-alkynyl and Cs-alkyl,

25 1) heteroaryl, and
1v) heteroaryl substituted by 1-2 substituents individually selected from cyano,
cyano-Cyg-alkyl, halogen, halogen-C,g-alkoxy, halogen-Cjg-alkyl, Cig¢-alkoxy, Cig-
alkoxy-Cyg-alkyl, Cog-alkynyl-C, s-alkoxy, Cog-alkynyl and Cis-alkyl; and

R’ 18 selected from the group congisting of

30 1) Cigalkyl, and

i}y halogen-C, s-alkyl,

or pharmaceutically acceptable salts thereof.
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A certain embodiment of the mvention provides a compound of formula fa-1,

wherein
R s heteroaryl substituted by 1-2 substituents individually selected from cyano and
halogen,

or pharmaccutically acceptable salts thercof.

A certain embodiment of the invention provides a compound as described herein, wherein

8]

vl

is halogen,

A certain embodiment of the invention provides a compound as described herein, whercin
T
R s F.
A certain embodiment of the invention provides a compound as described herein, wherein

R’ is hydrogen.

A certain embodiment of the invention provides a compound as described herein, wherein
R* is Cyg-alkyl.

A certain embodiment of the invention provides a compound as described hercin, whercein

R is methy!.

A certain embodiment of the invention provides a compound as described herein, wherein
3. -
R is halogen-Cjg-alkyl.

A certain embodiment of the invention provides a compound as described herein, wherein

R* is fluoro-C; s-alkyl.

A certain embodiment of the invention provides a compound as described hercin, wherein

R* is fluoromethyl.

A certain ecmbodiment of the invention provides a compound as described herein, wherein
R7is C]_()-aik L.

A certain embodiment of the invention provides a compound as described herein, wherein
3.
R” is methyl.
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A certain embodiment of the invention provides a compound as described herein, wherein
R* is fluoro-C, ¢-alkyl.

A certain embodiment of the invention provides a compound as described herein, wherein
R is triflucromethyl.

A certain embodiment of the invention provides a compound as described hercin, wherein
R' is heteroaryl substituted by 1-2 substituents individually sclected from cyano, cyano-Cips-
alkyl, halogen, halogen-Cj¢-alkoxy, halogen-Ci¢-alkyl, C)s-alkoxy, Cg-alkoxy-C;g-alkyl, C,.
c-alkynyl-C; g-alkoxy, Cye-alkynyl and Cyg-alkyl.

A certain embodiment of the invention provides a compound as described herein, wherein
R' is heteroaryl substituted by 1-2 substituents individually sclected from cvano, halogen,

halogen-C; g-alkoxy, halogen-C, g-alkyl, Cyg-alkoxy, Crup- dlkynv] Cig-atkoxy and C; g-alkyl.

A certain cmbodiment of the invention provides a compound as described herein, wherein

R' is heteroary! substituted by 1-2 substituents individually selected from cvano, halogen,

halogen-Cy s-alkoxy and € e-alkoxy.

A certain embodiment of the invention provides a compound as described herein, wherein
1
R™ is pyriding! or ps

azinvl substituted by 1-2 substituents individually sclected from ¢

halogen, halogen-C, g-alkoxy and C;4-alkoxy.

A certain embodiment of the invention provides a compound as described herein, wherein

R is pyridinyl substituted by cyano.

A certain embodiment of the invention provides a compound as described herein, wherein

R' is pyridiny! substituted by halogen.

A certain embodiment of the invention provides a compound as described herein, wherein

R' is pyridinyl substituted by halogen-C,-alkoxy.

A certain embodiment of the invention provides a compound as described hercin, wherein
R'is pyridiny! substituted by Cg-alkoxy.

A certain embodiment of the nvention provides a compound as described herein, wherein

R' is pyridinyl substituted by cyano and Cy.g-alkyl.

A certain embodiment of the invention provides a compound as described herein, wherein
R is pyridinyl substituted by cyano and halogen.

A certain cmbodiment of the invention provides a compound as described herein, wherein
R' is pyridinyl substituted by halogen-Cy.g-alkyl.
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A certain embodiment of the invention provides a compound as described herein, wherein

R’ is pyridiny! substituted by Cy.¢-alkyl.

A certain embodiment of the invention provides a compound as described herein, wherein

R} ig pyrazinyl substituted by C;-alkyl.

A certain embeodiment of the invention provides a compound as described herein, whercin

R' is pyrazinyl substituted by halogen-Cy g-atkoxy.

A certain ecmbodiment of the mvention provides a compound as described herein, wherein

R' is pyraziny! substituted by halogen-C g-alkyl.

A certamn embodiment of the invention provides a compound as described hercin, wherein

RY s pyrazinyl substituted by Crg-alkoxy.
Py y Y

A certain embodiment of the invention provides @ compound as described herein, wherein

is pyraziny! substituted by Cos-alkynyl-Cis-alkoxy.

A certain embodiment of the invention provides a compound as described herein, whercin

?‘1

is oxazolyl substituted by halogen-C) s-alkyl.

A certain embodiment of the invention provides a compound as described herein, whercin

=,

is pyrazolyl substituted by halogen-C, g-alkyl.

A certain cmbodiment of the invention provides a compound as described herem, wherein
R' is 1-(difluoromethyl)- 1 H-pyrazole-3-yl, 2-(fluoromethyljoxazole-4-yl, 3,5-dichloro-pyridin-
2-yl,  3-chloro-5-cyanopyridin-2-yl, 3-methylpyrazine-2-yl, 4-chloro-1-(difluoromethyl)-1H-
pyrazolte-3-yl,  5-(2,2,2-triflvorocthoxy)pyrazine-2-yl, 5-(2,2-difluorocthoxy)pyrazine-2-yl, 5-
(but-2-ynyloxy)pyrazine-2-yl, 5-(difluoromethoxy)pyrazine-2-yl, 5-(difluoromethyl)pyrazine-2-
yl, S-{fluoromcthoxy)pyrazine-2-yl, S5-(fluoromcthylypyrazine-2-yl, S-chloro-pyridin-2-yl, 5-
cyano-3-methyl-pyridin-2-yl,  S-cyano-pyridin-2-yl,  S-difluoromethoxy-pyrazin-2-yl,  5-
diftuoromethoxy-pyridin-2-yl, S-difluoromethyl-pyridin-2-yl, 5-fluoromethoxy-pyridin-2-yl, 5-
methoxy-pyrazin-2-yl,  S5-methoxy-pyridin-2-yl,  S-methyl-pyrazine-2-yl,  S-trifluoroethoxy-

pyridin-2-yl, S-trifluocromethoxy-pyrazin-2-yl or S-trifluoromethoxy-pyridin-2-yl.

A certain embodiment of the invention provides a compound as described herein, wherein
R' is 5-cyano-pydidin-2-yi, S-chloro-pydidin-2-yl, 5-(2,2-difluoroethoxy)pyrazine-2-yl, 5-(2,2,2-
trifluoroethoxy)pyrazine-2-yl or S-methoxypyrazine-2-yl.

A certain embodiment of the invention provides a compound as described herein, whercin

"is 1-(difluoromethyl)-1H-pyrazole-3-yl.
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A certain embodiment of the invention provides

is 2-(fluoromethyloxazole-4-yl.

A certain embodiment of the invention provides

is 3,5-dichloro-pyridin-2-yl..

A certain embodiment of the invention provides

18 3-chloro-5-cyanopyridin-2-yl..

A certain embodiment of the invention provides

is 3-methylpyrazine-2-yl.

A certain ombodiment of the imvention provides

" is d-chioro-1-(difluoromethyh)-1H-pyrazoie-3-yl.

A certain embodiment of the invention provides ¢

15 5-(but-2-ynyloxy)pyrazine-2-yl.

A certain embodiment of the invention provides :

" is 5-(difluoromethoxy)pyrazine-2-yl.

A cortam embodiment of the invention provides

1§ 3-(difluoromethyl)pyrazine-2-yl.

A certain embodiment of the mvention provides

is S-(fluoromethoxy)pyrazine-2-yl.

A certain embodiment of the invention provides

is 5-(fluoromethylypyrazine-2-yl.

A certain cmbodiment of the invention provides

is 5-cyano-3-methyl-pyridin-2-yl..

A certain embodiment of the invention provides

is S-difluoromethoxy-pyrazin-2-yl,

A certain embediment of the invention provides

is S-difluoromethoxy-pyridin-2-yl.

A certain embodiment of the invention provides

1s S-difluoromethyl-pyridin-2-yl.

A certain ecmbodiment of the invention provides

13 5-fluoromethoxy-pyridin-2-yl.
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compound as described herein, whercin

compound as described herein, wherein

compound as described herein, wherein

compound as described herein, whercin

compound as described herein, wherein
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compound as described herei

compound as described herein, wherein

wcrein, whercin

compound as described

compound as described herein, whercin

compound as described heremn, wherein

compound as described heremn, whercin

compound as described herein, wherein

compound as described herein, wherein

compound as described herein, wherein

compound as described herein, wherein
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A certain embodiment of the mvention provides a compound as described herein, wherein

1s S-methoxy-pyridin-2-yl.

A certain embodiment of the invention provides a compound as described herein, wherein

18 S-methyl-pyrazine-2-yl.

A certain embodiment of the invention provides a compound as described herein, wherein

is S-trifluorocthoxy-pyridin-2-yl.

A certain embodiment of the invention provides a compound as described hercin, wherein

is S-trifluoromethoxy-pyrazin-2-yl.

A certain embodiment of the invention provides & compound as described hercin, whercin

" s S-trifluoromethoxy-pyridin-2-yl.

A certain embodiment of the invention provides a compound as described herein, wherein

is S-cyano-pydidin-2-vi,

A certain embodimerit of the mvention provides a compound as described herein, wherein

' 15 3-chloro-pydidin-2-y1.

A certain cmbodiment of the invention provides a compound as described herein, whercin

is 5-(2,2~difluorocthoxy)pyrazine-2-yl.

A certain embodiment of the invention provides a compound as described herein, wherein

is 5-(2,2,2-trifluoroethoxy)pyrazine-2-yl.

A certain embodiment of the invention provides a compound as described herein, wherein

is S-methoxypyrazine-2-yl

A certain embodiment of the invention provides a compound as described herein, selected

from the group consisting of

N-(3-({48,68)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1.3-oxazin-4-yl)-4-
fluorophenyl)-5-cyanopicolimamide, N-{3-({(48,65)-2-ammno-4-methyl-6-(trifluoromethyl)-
5,6-dihydro-4H-1,3-oxazin-4-yl)-4-tluorophenyl}-5-chloropicolinamide,  N-(3-((48,68)-2-
amino-4-(fluoromethyh-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-
fluorophenyl)-5-cyanopicolinamide, N-(3-((4S,65)-2-amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-y1)-4-fluorophenyl)-5-chloropico linamide,
N-(3-{(45,65)-2-amino-4-methyl-6-(trifluoromethyl)-5,6~dihydro-4H-1,3-0xazin-4-y1)-4-
fluorophenyl)-5-methoxypyrazine-2-carboxamide, N-(3-((485,65)-2-amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2-
difluorocthoxy)pyrazine-2-carboxamide, N-(3-({45,65)-2-amino~4-methyl-6-
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(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-(2,2,2-
trifluoroethoxy)pyrazine-2-carboxamide, N-(3-((4S,6R)-2-Amino-4-methyl-6-
{trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yly-4-fluorophenyl}-5-cyanopicolinamide,
N-(3-((4S,6R)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-y[)-4-
flucrophenyl)-5-chloropicolinamide, N-(3-((45,65)-2-Ammo-4-methyl-6-(triflucromethyi)-
5.6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-3,5-chloropicolinamide, N-(3-((485,68)-2-
Amino-4-methyl-6-(trifluoromethy)-5,6-dihydro-4H-1,3-0xazin-4-yH)-4-fluorophenyl)-5-
(fluoromethoxy)picolinamide,  N-(3-((4S,65)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-

dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-cyano-3-methyipicolinamide, N-(3-
((45,65)-2- Amino-4-methyl-6-(trifluoromethyl)-5,6-dthydro-4H- 1 3-oxazin-4-y1)-4-
fluorophenyiy-3-chlore-5- cyanomw]mammc N-(3-((45,05)-2-Amino-d-methyi-6-

{trifluororcthyl}-5,6-dibydro-4i-1 3-oxazin-4-y1)-4-fluorophenyi)-5-

-~

methoxypicolinamide,  N-(3-({(48,65)-2-Amino-4-methyl-6-(trifluoromethyl)-3,6-dihydro-
yp ¥t Yi)- y
£

1 T

4H-1,3-oxazimn-4-yl)-4-fluorophenyl)-5-(diflucromethoxypicolmamide,  N-(3-({45.65)-2-

Amino-4-methyl-6-(trifluoromethy!)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4- fluorophenyl)-5-
{i{';';!i:u(_\’l{lzfi\./bll\f/\jj[ll\/ullllt&lll}\.:\/ :’: ‘\'3 {\/185{)(;/}—2—L\ Y,‘ Y"\'_LAL 1"\ ‘.1 \ ‘_E) f';r}*’ lercnlbtrly}} 5 ()—'
thl o-4H-1,3-oxazin-4- v } 4 quEODhsﬂV (uumu;mw‘:,i.ﬁ'Vl)”)iCOfindmjdb, N-(3-

((45,68)-2- Ammo-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
fluorophenyl)-5-(2,2,2-4rifluorocthoxyipicolinamide, N-(3-((45,68)-2-Amino-4-mcthyl-6-
(trifluoromethyl)-3,6-dihydro-4H-1.3-0xazin-4-y)-4-fluorophenyl)-3-
(fluoromethyl)pyrazine-2-carboxamide, N-(3-((48,65)-2-Amino-4-methyl-6-
(tritluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-fluorophenyl)-35-
(difluoromethyl)pyrazine-2-carboxamide, N-(3-((45,65)-2-Amino-4-methyl-6-
{trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-methylpyrazine-2-
carboxamide,  N-(3-((45,658)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-
oxazin~-4-yh-4-fluorophenyl)-5-(but-2-ynyloxy)pyrazine-2-carboxamide, N-(3-((4S,65)-2-
Amimo-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-y1)-4-fluorophenyl)-5-

(fluoromethoxy)pyrazine-2-carboxamide, N-(3-({48,65)-2-Ammno-4-methyl-6-
(trifluvoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-y{)-4-flucrophenyl)-5-
(difluoromethoxyjpyrazine-2-carboxamide, N-(3-{(45,65)-2-Amino-4-methyl-6-

{(trifluoromethyl)-5.6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl}-2-
(fluoromethyljoxazole-4-carboxamide, N-(3-((45,65)-2-Amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yi)-4-fluorophenyl)-4-chloro-1-
(difluoromethyl)- 1 H-pyrazole-3-carboxamide, N-(3-((4S,65)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yi)-4-fluorophenyl)-5-cyano-3-
mcthylpicolinamidc, N-(3-((45,65)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyi}-5,6-
dihydro-4H-1,3-0oxazin-4-yl)-4-fluorophenyl)-3-chloro-5-cyanopicolinamide, N-(3-
((48,6S)-2-Amino-4-( fluoromethyl)-6-(triflucromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-
4-fluorophenyl}-3,5-dichloropicolinamide, N-(3-((45,65)-2-Amino-4-(fluoromethyl)-6-
{(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yi)-4-fluorophenyl)-5-
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methoxypicolinamide,  N-(3-((4S,65)-2-Amino-4-(fluoromethy!)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3~oxazin-4-yl)-4-fluorophenyl)-5-(difluoromethoxy)picolinamide, N-(3-
((48S,65)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyi)-3,6-dihydro-4H-1,3-0xazin-4-yi)-

4-fluorophenyl)-5-(trifluoromethoxy)picolinamide, N-(3-({4S,65)-2-Amino-4-
{(fluoromethyl)-6-(trifluoromethyl)-5,6-dibydro-4H-1,3-0xazin-4-y)-4-fluorophenyl)-5-
(difluoromethylpicolinamide, N-(3-((45,65)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-y1)-4-fluorophenyl)-5-(2,2,2
trifluoroethoxy)picolinamide, N-(3-((4S,65)-2-Amino-4-(fluoromethyl)-6-

(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-y)-4-fluorophenyl)-5-
(fluoromethoxy)picolinamide, N-(3-((48,6S)-2-Amino-4-(fluoromethy!)-6-
{trifluorometnyl)-5.6-dihyvdro-4H- 1 3-oxazin-4-yl)-4-fluorophenyl)-5-methoxyp yrazine-2-
carboxarde,  N-{3-{(45.65)-2-Amino-4-(fluoromethyly-6-(trifluoromethy -3,6-dihvdro-
4H-1,3-oxazin-4-y1)-4-fluorophenyh)-5-(fluoromethyl)ypyrazine-2-carboxamide N-(3-

{(45,65-2-Amino-4-{flucromethyl)-6-(irifluoromethyl)-5,6-dihydro-4H-1, —Um7m~4-y§}-

4-fluorophenyl)-5-(but-2-ynyloxy)pyrazine-2-carboxamide, N-(3-((48.68)-2- Amino-4-
P Y Pl .

{fuoremcty H-6-{inltuoremethyi}-5,6-dihydro-41i-1,3-oxazin-4-y13-4-Quorophenyi)-5-
{difluoromethoxy)pyrazine-2-carboxamide, N-(3-((45,65)-2- Amino-4-{fluoromcthyi)-6-
L - ) yi,

(trifluoromethyl)-5,6-dithydro-41-1,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2-
difluorocthoxy)pyrazine-2-carboxamide, N-{3-((48,65)-2-Amino-4-(fluoromethyl)-6-
{trifludromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yi)-4-fluorophenyl}-5-(2,2,2~
trifluoroethoxy)pyrazine-2-carboxamide, N-(3-((485,65)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-methylpyrazine-2-
carboxamide,  N-(3-((45,65)-2-Amino-4-(fluoromethy)-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-0xazin-4-yl)-4- fluoropheny!)-5-(fluoromethoxy)pyrazine-2-carboxamide, N-(3-
((45,65)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-
4-flucrophenyly-3-methylpyrazine-2-carboxamide, N-(3-({45,65)-2-Amino-4-
(fluoromethyl)-6-(trifluoromethyl)-5,6-dibydro-4H-1,3-0xazin-4-yl)-d-fluorophenyl)-5-
(difluoromethyl)pyrazine-2-carboxamide, N-(3-((45,68)-2-Amino-4-( fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-4-chioro-1-
{diflnoromethyl)-1H-pyrazole-3-carboxarmide, MN-(3-({45,65)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-2-
{fluoromethylioxazole-4-carboxamide, N-(3-((48,6R)-2-Amino-4-(difluoromethy!)-6-
(triftuoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-cyanopicolinamide
and  N-(3-((45,68)-2-Amino-4-(difluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-
oxazin-4-yl)-4-fluorophenyl)-5-cyanopicolinamide.

or a pharmaceutically acceptable salt thereof.

A certain embodiment of the invention provides a compound as described hercin, selected
from the group consisting of
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N-(3-((48,68)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H- 1, 3-oxazin-4-y1)-4-
fluorophenyl)-5-cyanopicolinamide,
N-(3-((4S,63)-2-ammo-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H- 1, 3-0xazin-4-yi)-4-
fluorophenyl)-5-chloropicolinamide,

N-(3-((48,65)-2-amino-4-( fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H- 1, 3-oxazin-4-y1)-4-
fluorophenyl)-5-cyanopicolinamide,
N-(3-((4S,68)-2-amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dithydro-4H-1,3-0xazin-4-yl)-4-
fluorophenyl}-5-chloropicolinamide,
N-(3-((45,65)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
ﬂu0t’ophenyl)«}umcthoxyp‘wazanc~.mce1rboxam}de,

N-(3-((4S,68)-2-amino-4-methvi-6-(rifluoromethyiy-5,6-dihydro-4 - 1,3-0xazin-4-y1)-4-
fluoropheny])-5-(Z 2-diffuorocthoxypyrazine-2-carboxamide, and
N-{3-{(4S,6S)-2-amino-4-mcthyl-6-(trifluoromethyl)-5,6-dihydro-4H-1 3-oxazin-4-yD-4-

fluorophenyl)-3-(2,2. 2-trifluorocthoxyjpyrazine-2-carboxamide,

or a pharmaccutically acceptable salt thereof

A certain embodiment of the Invention pmvi«:‘;cs a compeund as described herein, which 1s

triftuoromethyl)-5,6-dih 3,(’10-4;’% 13-oxazn-4-yh-4-

(Y!‘Y ‘-\)_,,:_,,g

ﬂuorophc yh-5-cyanopicolinamide.

A certain embodiment of the invention provides a compound as described herein, which is
N-(3~((4S,68)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4 H-1,3-0xazin-4-y1)-4-
fluorophenyl)-5-chloropicolinamide.

A certain embodiment of the invention provides a compound as described herein, which is
N-(3-((48,68)-2-amino-4-(fluoromethy!)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
fluorophenyl)-5-cyanopicolinamide.

A certain embodiment of the vention provides a compound as described herein, which is
N-(3-((45,65)-2-amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
fluorophenyl)-5-chloropicolinamide.

A certain embodiment of the invention provides 2 compound as described hercin, which is
N-(3-((45,65)-2-amino~4-methyl-6-(trifluoromethy!)-3,6-dihydro-4¥F-1,3-oxazin-4-yl)-4-
fluorophenyl)-5-methoxypyrazine-2-carboxamide.

A certain embodiment of the mvention provides a compound as described hercin, which is
N-(3-((45,65)-2-amimo-4-methyl-6-(trifluoromethy!)-5,6-dihydro-4H-1,3-0xazin-4-y1)-4-
{luorophenyl)-5-(2,2-difluoroethoxy)pyrazine-2-carboxamide, and
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A certain embodiment of the invention provides a compound as described herein, which is
N-(3-((4S,65)-2~amino~-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yI)-4-

fluorophenyl}-5-(2,2, 2-trifluorocthoxy)pyrazine-2-carboxamide.

A certain embodiment of the invention provides a process comprises reacting a compound

of formula X1” with a compound of formula XII" to a compound of formula 1.

oy

H,N A R~ _OH
\{;/\Y \;T'

s
\5;"\“’ Q- ~

XTI X1F

™y

. 1 2 3 PR g .
wherein R, R, R7 and R” are as defined herein.

pay

A certain embodiment o ion provides a compound of formula | as described

herei, whenever prepared by a process as defined above

A certain embodiment of the mvention provides a compound of formula T ag described

herein for use as therapeutically active substance

A certain embodiment of the invention provides a compound of formula I as described
herein for the use as inhibitor of BACET activity.

A certain embodiment of the invention provides a compound of formula T as described
herein for the use as therapcutically active substance for the therapeutic and/or prophylactic
treatment of disecases and disorders characterized by elevated B-amyloid levels and/or B-amyloid

oligomers and/or -amyloid plaqucs and further deposits or Alzheimer's discase.

A certain embodiment of the invention provides a compound of formula I as described
herein for the usc as therapeutically active substance for the therapeutic and/or prophylactic

treatment of Alzhetmer's discasc.

A certain embodiment of the invention provides a compound of formula T as described
hercin for the usc as therapeutically active substance for the therapeutic and/or prophylactic
treatment of amyotrophic lateral sclerosis (ALS), arterial thrombosis, autoimmune/inflammatory
diseases, cancer such as breast cancer, cardiovascular diseases such as myocardial infarction and
stroke, dermatomyositis, Down’s Syndrome, gastrointestinal diseases, Glioblastoma multiforme,
Graves Discase, Huntington’s Disease, mclusion body myositis (IBM), inflammatory reactions,
Kaposi Sarcoma, Kostrmann Discase, lupus erythematosus, macrophagic myofasciitis, juvenile

idiopathic arthritis, granulomatous arthritis, malignant melanoma, multiple mieloma, rheumatoid
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arthritis, Sjogren syndrome, SpmoCerebellar Ataxia 1, SpinoCerebellar Ataxia 7, Whipple’s
Discase or Wilson’s Disease.

A certain embodiment of the mvention provides a pharmaceutical composition comprising
a compound of formula I as described herem and a pharmaceutically acceptable carrier and/or a

pharmaceutically acceptable auxiliary substance.

A certain embodiment of the invention provides the use of a compound of formula I as
deseribed hercin for the manufacture of a medicament for the use In inhibition of BACE]

activity.

A certain embodiment of the invention nrovides the use of & compound of formula [ as
described herein for the manufacture of a medicament o7 the therapoutic and/or prophylaciic

treatment of discases and disorders characterized by clovared B-amvloid levels and/or B-amyloid

ohigomers and/or $-amyloid plaques and further deposits or Alzheimer's discase.

A certain embodiment of the invention provides the use of a compound of formula T as

oo ] vy Fonw + ey ey Foa by ees £ 1 syt dnge w1 FA FrIoN Y AP o 3m v ymn am by Ly o o
described herein for the manufacture of a medicament for the LCTEPCUNIC ana/or propnyacid
"
treatment of Alzheimer's discase.
A & 4 T s S PR A D Y S A [ T Lo . . £~
A certain embodiment of the invenbion provides e e of a compound of

described hercin for the manufacture of a medicament for the therapeutic and/or prophy]actic
treatment of amyotrophic lateral sclerosis (ALS), arternal thrombosis, autoimmunc/inflammatory
diseases, cancer such as breast cancer, cardiovascular diseases such as myocardial infaretion and
stroke, dermatomyositis, Down’s Syndrome, gastrointestinal diseases, Glioblastoma multiforme,
Graves Discase, Huntington’s Discasc, inclusion body myositis (IBM), inflammatory reactions,
Kaposi Sarcoma, Kostmann Discase, lupus crythematosus, macrophagic myofasciitis, juvenile
idiopathic arthritis, granulomatous arthritis, malignant melanoma, multiple mieloma, rheumatoid
arthritis, Sjogren syndrome, SpinoCercbellar Ataxia 1, SpinoCerebellar Ataxia 7, Whipple's
Discase or Wilson’s Discase.

A certain embodiment of the invention provides the use of a compound of formula T as
described herein for the manufacture of a medicament for the therapeutic and/or prophylactic

trecatment of Alzheimer's disease.

A certain embodiment of the invention provides a compound of formula I as described

herein for the use m inhibition of BACET activity.

A certain embodiment of the invention provides a compound of formula I as described
herein for the use in the therapcutic and/or prophylactic treatment of discases and disorders
characterized by elevated B-amyloid levels and/or B-amyloid oligomers and/or B-amyloid

plaques and further deposits or Alzheimer's discase.
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A certain crobodiment of the invention provides a compound of formula 1 as described

herein for the use in the therapeutic and/or prophylactic treatment of Alzheimer's disease.

A certain embodiment of the mvention provides a compound of formula I as described
herein for the use in the therapeutic and/or prophylactic treatment of amyotrophic lateral
sclerosis (ALS), arterial thrombosis, autoimmunc/inflammatory diseases, cancer such as breast
cancer, cardiovascular discases such as myocardial infarction and stroke, dermatomyositis,
Down’s Syndrome, gastrointestinal diseases, Glioblastoma multiforme, Graves Discase,
Huntington’s Disease, inclusion body myositis (1BM), inflammatory reactions, Kaposi Sarcoma,
Kostmann Diseasc, lupus crythematosus, macrophagic myeofasciitis, juvenile idiopathic arthritis,
granulomatous arthritis, malignant melanoma, muiiip!e micioma, rheumatoid arthritis, Sjogzrcn

syndrome, SpinoCerebellar Ataxia 1, SpinoCercbellar Ataxia 7, 5 Dscase or Wilson's

Discase

o1

A certain embodiment of the invention provides a method for the use in inhibition o

=

BACE]! activity, particularly for the therapeutic and/or prophylactic trcatment of discascs and

i

tisorders characterized by clevated B-amyloid levels and/or B-amyloid oligomers and/or -

i -

amyloid plaques and further deposits or Alzheimer's disease, which method comprises

administering compound of formula T as described herein to a human being or animal.

A certain embodiment of the imvention provides a method for the usc in the therapeutic
and/or prophylactic treatment of Alzhcimer's disease, which method comprises administering a

compound of formula [ as described herein to a human being or animal.

A certain embodiment of the invention provides a method for the use in the therapeutic
and/or prophylactic trcatment of amyotrophic lateral sclerosis (ALS), arterial thrombosis,
autoimmune/inflammatory diseases, cancer such as breast cancer, cardiovascular discases such
as myocardial infarction and stroke, dermatomyositis, Down’s Syndrome, gastrointestinal
discases, Glioblastoma multiforme, Graves Discase, Huntington’s Disease, inclusion body
myositis  (IBM), inflammatory reactions, Kaposi Sarcoma, Kostmann Discase, lupus
crythematosus, macrophagic myofasciitis, juvenile idiopathic arthritis, granulomatous arthritis,
malignant  melanoma, multiple  mieloma, rheumatoid  arthritis, Sjogren  syndrome,
SpinoCercbellar Ataxia 1, SpinoCerebellar Ataxia 7, Whipple’s Discase or Wilson’s Diseasc,
which method comprises administering a compound of formula I as described hercin to a human

being or animal.

Furthermore, the invention includes all optical isomers, ie. diastercoisomers,
diagtercomeric mixtures, racemic mixtures, all their corresponding enantiomers and/or tautomers

as well as their solvates of the compounds of formula I

The skilled person in the art will recognize that the compounds of formula 1 can exist in

tautomeric form
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fe.

All tautomeric forms are cncompassed in the present invention.

The compounds of formula I may contain one or morc asymmetric centers and can
therefore oceur as racemates, racemic mixtures, single enantiomers, diastercomeric mixtures and
individual diastercomers. Additional asymmerric centers may be presemi dependmy unon the
naturc of the wvarious substitucnts on the molecule. Each such asviynctric cooter will

independently produce two optical jsomers and it is infended that all of

et
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isomers and diastercomers in mixtures and as pure or partially purified corpounds are included
within this invention. The present invention is meant to cncompass all such isomeric forms of

these compounds. The independent syntheses of these diastereomers or

separations may be achieved as known in the art by appropriate modification of

discloscd hercin. Their absolute stercochemistry may be determined by the x-ray crysialiography
of crystalline products or crystalline intermediates which are derivatized, if necessary, with a
reagent containing an asymmetric center of known absoiute configuration. if desired, racemic
mixtures of the corapounds may be separated so that the individual enantiomers arc isolated. The
separation can be carried out by methods well known in the art, such as the coupling of a racemic
mixture of compounds to an enantiomerically pure compound to form a diastereomeric mixture,
followed by separation of the individual diastercomers by standard mecthods, such as fractional
crystallization or chromatography. Stereoisomers of compounds of formula I arc compounds of
formula la or compounds of formula b, in particular compounds of formula ia, wherein the

residues have the meaning as described in any of the embodiments.

. 4
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In the embodiments, where optically pure enantiomers are provided, optically pure
enantiomer means that the compound contains > 90 % of the desired isomer by weight,
particularly > 95 % of the desired isomer by weight, or more particularly > 99 % of the desired
isomer by weight, said weight percent based upon the total weight of the isomer(s) of the
compound. Chirally purc or chirally enriched compounds may be prepared by chirally selective
synthesis or by separation of enantiomers. The separation of enantiomers may be carricd out on

the final product or alternatively on a suitable intermediate.

The compounds of formula | may be prepared in accordance with the following schemes.
The starting material 18 commercially available or may be prepared in accordance with known
methods. Any previously defined residues and variables will continue to have the previousiv

A

defined meaning unless otherwise indicated.

An alkyl-2-chloro-2-(hydroxyirmino Jacetate is rcacted with an olefin in the presence «
such as an alkyl amine, more particular TEA (triethylamine) or an alkali carbonate, more
particular NaHCO; (sodium hydrogencarbonate) in a solvent such as chlorinated alkanes, in
particular CHyCl {(dichloromcthane) or an cster, in particular AcOEt {ethyl acctate) to give the

ester 71

The cster 11 s reduced with a hydride, in particular NaBH, {(sodium borohydride) in a solvent

such as an alcohol, in particular EtOH t(cthanol) give the alcohol 11

A nitro compound is reacted with an olefine in the presence of an activating reagent such as
c.g. an isocyanate, in particular phenylisocyanate, and a catalytic amount of a base, in particular
an alkyl amine, more particular TEA in a solvent such as benzene or tolucne, in particular
benzene, or an alkyl ether, in particular diethyl ether to give the dihydroisoxazole 1V wherein R

15 atkyl, particularly methyl.

Dihydroisoxazoles 1V wherein R is halogen-alkyl, particularly fluoromethyl can be obtained
from alcohols TH by reaction with a fluorinating agent like e.g. morpholinosulfur trifluoride in an
imert solvent like halogenalkanes, preferably dichloromethane, at temperatures between -78 °C

and ambient temperature.

Arylation of the dihydroisoxazole I'V with the arylbromide V to give the isoxazolidine VI is
performed by reacting an arythalogenide, in particular an arylbromide with an alkyl lithium
reagent, in particular n-Buli to give an aryllithium species, which can be reacted with the
dihydroisoxazole IV in the presence of a Lewis base, preferably boron trifluoride ctherate in a
solvent mixture consisting of an ether, in particular THF (tetrahydrofuran) and toluene at -100°C
to -20°C, m particular at -78°C.
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Resolution of the racemic isoxazolidine VI to give the chiral isoxazolidine VII can be done
by chiral high-performance liquid chromatography (HPLC) using a Chiralpack AD or Reprosil
NR colunmm in a mixiure of n-heptane and ethanol or isopropanol as the cluent.

Hydrogenolysis of the chiral isoxazolidine VII to the aminoalcohol VIII can be accomplished
best by transfer hydrogenolysis using a Pd-catalyst, in particular Pd on carbon and a hydrogen
source, e.g. a salt of formic acid, in particular ammonium formate in a protic solvent such as an

alcohol, in particular ethanol.

Oxazine X can be prepared by reaction of aminoalcohol VI with cyanogen bromide in a

solvent such as an alcohol, in particular cthanol at clevated temperature. Alternatively, the

1

reaction can be carricd out in a two step scquenze

far such 88
i DL AL LAl
- NPTy stnta e T OO Fa calvent o S "L SR N S | PPN J AP A RO S
c.g. sodium acctate in the presence of a solvent such as c.g. CHCN foliowed by cyclisation of
A temdenmgmn e oy F OOy : oers i 4 aptimsilap byAdraallaowia gmid NI S
the intermediate in the presence of a mineral acid, in particutar hydrochloric seid in a solvent

such as an ether, in particular 1,4-dioxanc.

e nitration of the oxazme (1X 1o give the miro-oxazine X follows a standard procedure

involving neat sulfuric acid and fuming nitric acid without using a solvent.

01

The reduction of the nitro group in the intermediate X to give the aniline XI can be
accompiished by hydrogenation using a catalyst such as Pd on carbon in protic soivents, such as

alcohols, in particular ethanol or methanol.

Selective amide coupling of the aniline XI and a carboxylic acid XII to give the amide 1
can be cffected with 4-(4,6-dimethoxy[1.3.5]triazin-2-yl)-4-methylmorpholinium chloride
(DMTMM) hydrate as the condensating agent in a solvent such as an alcohol, in particular

mcthanol.
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Scheme 1: Synthests of compounds of formula [a-1

Compounds of formula la‘-1 can be prepared in accordance with the following Scheme 2.

5 Sulfiny! imines of general formula X1V can be prepared in analogy to T.P. Tang & J.A.
Ellman, J. Org. Chem. 1999, 64, 12, by condensation of an aryl ketone X111 and a sulfinamide,
¢.g. an alkyl sulfinamide, most pacticularly (R)-zert-butylsulfinamide or (S)-fer-butylsulfinamide,
in the presence of a Lewis acid such as ec.g. a titanium(IV)alkoxide, more particularly

titanium(TV)cthoxide, in a solvent such as an cther, c.g. diethy! cther or more particularly

10 tetrahydrofuran.
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The conversion of the sulfinyl imine X1V to the sulfinamide ester XV proceeds
stereoselectively by the chiral directing group as described by Tang & Ellman. The sulfinyl
mmie X1V can be reacted in a Reformatsky rcaction with a zinc enolate, generated from an alkyl
acetate substituted by halogen, e.g. particularly ethyl bromoacetate and activated zinc powder, at
ambient to elevated temperature, particularly at 23 to 60 °C in a solvent such as an ether, e.g.
dicthyl ether or more particularly tetrahydrofuran in presence of a copper(l) salt, preferably

copper(l) chloride.

Aldehydes of formula XVI can be prepared by the reduction of an ethylester of formula
XV with an alkali hydride, e.g. lithium alummium hydride in presence of diethylamine or
sodium dihydrobis(2-methoxyethoxylaluminate (Red-Al), preferably with diisobutylaluminum

hydride (DIBAH) in an inert scheent such as an cther, ¢

i)

dicthyl cther or more particularly
tetrahydrofuran or in a chlormated solvent, such as dichloromethane, at temperatures

between 78 °C and ambient temperature.

Alcohols of formula XV can be obtained by the reaction of aldehydes of formula XVI
with a trifluoromethylating agent, preferably triflucromethyltrimethylsilane (Ruppert-Prakash
reagent), in presence of tetrabutviammonium fivoride in a solvent such as an cther, c.g. dicthyl

ether or more particularly tetrahydrofuran, at temperaturcs between —10 °C and ambicnt

Hydrolysis of the chiral directing group in the sulfinamide alcohol of formula XVII to give
the aminoalcohol of formula XVIII can be accomplished with a mineral acid, ¢.g. sulfuric acid or
particularly hydrochloric acid, in a solvent such as an ether, c.g. diethyl cther, tetrahydrofuran or

more particularly 1,4-dioxane.

The aminooxazine of formula XIX can be prepared by reaction of an aminoalcohol of

formula XVIH with cyanogen bromide in a solvent such as an alcohol, particularly cthanol.

The nitro derivative of formula XX can be prepared by nitration of the oxazine XIX
following a standard procedure mvolving neat sulfuric acid and fuming nitric acid without using

a solvent.

The reduction of the nitro group m compounds of formula XX to give anilines of formula
XXI can be accomplished by hydrogenation using a catalyst, such as palladium on carbon, in

protic solvents, such as alcohols, in particular ethanol or methanol.

Selective reaction of anilines of formula XXI with carbéxyiic acids of formula XII to
give amides of formula Ia’-1 can be effected with 4-(4,6-dimethoxy[1.3.5]triazin-2-yl}-4-
methylmorpholinium chloride hydrate (DMTMM) as the condensating agent in a solvent such as

methanol at temperatures between 0 °C and ambient temperature, Alternatively, 2.4,6-tripropyl-

[,3,5,2,4,6-trioxatriphosphorinane-2,4,6-trioxide (T:P™) can be used as the condensating agent in
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an inert solvent like e.g. ethyl acetate, at temperatures between 6 °C and ambient temperature,

X1 XV XY X¥1 i
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3 The corresponding pharmaceutically acceptable salts with acids can be obtained by
standard mcthods known to the person skilled in the art, ¢.g. by dissolving the compound of
formula I in a suitable solvent such as ¢.g. dioxanc or tetrahydrofuran and adding an appropriate
amount of the corrcspouding acid. The products can usually be isolated by filtration or by
chromatography. The conversion of a compound of formula I into a pharmaceutically acceptable

10 salt with a base can be carried out by trcatment of such a compound with such a base. One

possible method to form such a salt is ¢.g. by addition of 1/n cquivalents of a basic salt such as

e.g. M(OH),, wherein M = metal or ammonium cation and n = number of hydroxide anions, to a

solution of the compound in a suitable solvent (e.g cthanol, cthanol-water mixture,

tetrahydrofuran-water mixtute) and to remove the solvent by evaporation or lyophilisation.

15 Particular salts arc hydrochloride, formate and trifluoroacetate. Specific is hydrochloride.

Insofar as their preparation is not described in the examples, the compounds of formula T as
well as all intermediate products can be prepared according to analogous methods or according
to the methods set forth hercin. Starting materials are commercially available, known in the art or

can be prepared by methods known in the art or in analogy thereto.
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It will be appreciated that the compounds of general formula 1 in this invention may be
derivatised at functional groups to provide derivatives which are capable of conversion back to

the parent compound in vivo.

Pharmacological Tests

The compounds of formula T and their pharmaceutically acceptable salts possess valuable
pharmacological properties. It has been found that the compounds of the present invention are
associated with inhibition of BACET activity. The compounds were investigated in accordance

with the test given hereinafier,
Celiniar AB-lowering assay:

The Abeta 40 AiphalISA Assay can be used. The HEKZ93 APP cells were seeded in 96
well Microtiter plates in cell culture medium (Iscove’s, plus 10% (v/v} fetal bovine serum,
penicillin/streptomycin ) to about 80% confluency and the compounds were added at a 3x
concentration in 1/3 volume of culture medium { final DMSO concentration was kept at 1 % v/v),
After 18-20 hrs incubation at 37°C and 5% CO; in a humidified incubator, the culture
concentrations using Perkin-Elmer

Ty o S Jotarmaaadion oy A
Supey ernatants were harvesieg tor the determunation of A

e o
i 2
<D

Human Amyloid beta 1-40 ( high specificity ) Kit { Cat#

In a Perkin-Elmer White Optiplate-384 ( Cat# 6007290 ), 2ul culture supernatants were
combined with 2pl of a 10X AlphaLISA Anti-hAB Acceptor beads + Biotinylated Antibody Anti-
AB 1-40 Mix ( 50 ug/mL / 5nM ). After 1 hour room temperature incubation, 16ul of a 1.25 X
preparation of Streptavidin (SA) Donor beads (25ug/ml. ) were added and incubated for 30
minutes in the Dark. Light Emission at 615 nm was then recorded using EnVision-Alpha Reader.
Levels of AP 40 i the culture supernatants were calculated as percentage of maximum signal
(cells treated with 1% DMSO without nhibitor). The 1Csy values were caleulated using the Excel
X LAt software.
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Table 1: ICsq values of selected examples

Biolocical Data

P-gp (P-glycoprotein) assay
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Cell lines and vesicles used for transport experiments

The LLC-PK1 cell line (ATCC #CL-101) 18 a porcine kidney cpithelial cell line. The
MDBR]1 (human multidrug resistance protein 1) transfected cell lines were obtained from Dr. A.
Schinkel, The Netherlands Cancer Institute (Amsterdam, The Netherlands). All cell lines were
cultured on permeable inscrts (Costar, 0.33 cm” arca, pore size 3.0 um, low density) at 4.5:10°
cells/cm”. Transport measurements were performed at day 4 after sceding. Tightness of the cell
monolayer was controlled via the permeability of the extracellular marker lucifer yellow (10 uM).

Experiments showing lucifer yellow permeation superior to 1 %/h were rejected.
In vitro transport experiments

Bidirectional transcellufar  transport using LLC-PKI and L-MDR1 LLC-PKD cells

cxogenousty expressing the human MDRI)

The method used for transport experiments were performed on a TECAN automated liquid
handling system. Bricfly, medium was removed from all compartments and the medium of
recciver side was replaced with culture medium. The trans-cellular transport measurements were
iitiated by adding the substrate together with extracellular marker tucifer yeliow to the doner
side. Inhibitors were added to both sides (1 pM clacridar). Transport cxperiments were
periormed both in the basolaicrai-to-apical and apicai-to-basolateral directions with 5 wells cachu
The plates were imcubated at 37°C and 3% CO; in a Liconic incubator. Samples were taken from
the donor and the opposite {acceptor) side after 2 hours incubation. Concentrations of substrate
in both compartments were determined by scintillation counting (digoxin) or by LC-MS/MS.
The extracellular marker (lucifer yellow) was quantified using a spectrafluor plus reader at
430/535 nm (Ex/Em). In cach experiment 3 different inserts were used for each condition and a

mean was calculated.
Data analysis
Bidirectional transcellular transport using LLC-PK 1 and L-MDR1 cells
For the transcellular transport, the following equation was usced for data evaluation:

3 e

TARC,  dt

Where Pupp, A, Co, and dQ/dt represent the apparent permeability, the filter surface arca, the
initial concentration, and the amount transported per time period, respectively. Py, values were

calculated on the basis of a single time point (2 h).

Papp BA
AB

app

Transport efflux ratios (ER) were calculated as follows: ER =
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Where P,,,BA is the permeability value in the basolateral-to-apical direction, and Py, AB
the permeability value in the apical-to-basolateral direction. Py, were not corrected for flux of
the extraccllular marker lucifer yellow, which was used to assess the quality of the cell

monolayers.
Detection of Glutathione conjugates (GSH)

The assay conditions for the detection of glutathione conjugates follow the procedure
described by C.M.Dieckhaus et al. in Chem. Res. Toxicol. 2005, 18, 630-63.

hERG current measurement

) LTI ST oy e " Ay o g e )
P0G ki QUTenT measursment

following the proccdure described m R.E.
6106-0713.

In vive experiments. Inhibition of AB40 in brain of wild-type mice.

Female C57BV6J mice were treaied with different doscs of the compounds, 3- 4 animals

per treatment group. The test compound was dissolved in 5% EtOH, 10% Solutol and was
applied per os at 10 mi/kg. After 4h the animals were sacrificed and brain and plasma were
collected. The bram was cut into halves and immediately {rozen on dry ice. Brain was used for
measurcment of AB40 and plasma was used for determination of compound exposure. The
mcthod for AP40 determination in brain lysates followed the known procedure (Lanz, T A
Schachter, J.B. Demonstration of a common artifact in immunosorbent assays of brain extracts:
Development of a solid-phase exiraction protocol to cnable measurement of amyloid-beta from
wild-type rodent brain. J. Neurosci. Methods 2006, 157, 71-81). Brain tissue was homogenized
m 2% DEA buffer in a Roche MagnaLyser (207, 4000 rpm) and subscquently contrifuged for 1 h
at 100°000g. DEA was reduced to 0.2% m 50 mM NaCl and one half of the DEA lysate was
passcd over an Oasis Solid Phase extraction plate (Waters; Cat.Nr. 186000679) which had been
activated with McOH and cquilibrated in dH;0 (Iml each). After washes in 10% and 30%
McOH (1 mi each) the AR-peptides were cluted in 0.8 ml 2% NH4OH in 90% MeOH. The chuate
was dricd over a Ny flow and the dried sample was reconstituted in 30 pl AlphalISA  assay
buffer. AB40 was determined by an AlphallISA assay (Perkin Elmer). Tn a white 96well half-
area microplate (Perkin Elmer Cat.Nr. 6005561), 20 ul of the reconstituted sample were mixed
with 5 pl biotinylated BAP-24 (specific for C-terminus of AB40 (Brockhaus, M.; Grunberg, J.;
Rohrig, S.; Loctscher, H.; Wittenburg, N.; Baumeister, R.; Jacobsen, H.; Haass, C. Caspase-
mediated cleavage is not required for the activity of preseniling in amyloidogenesis and NOTCH
signaling. Neuroreport 1998, 9, 1481-0), stock = 4.4 mg/ml, f¢.5.5 pg/ml) and 5 ul 252Q6
acceptor beads (25206 antibody, lnvitrogen AMBO0062) had been previously conjugated with
Alphal.ISA Acceptor beads (Perkin Elmer Cat.Nr.6772002); final ditution 1:500). The mix was
incubated for 1h at RT in the dark. Then 20 ul Streptavin-coated Donor Beads (Perkin Elmer Cat.
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Nr. 6760002, final dilution 1:125) were added and this final mix was incubated in the dark for

another 30 mm at r.t. beforc RFU was measured in an AlphaScreen Reader(Perkin Elmer

Envision 2104).

Lathepsin D and cathepsin E fluorescent substrate kinetic assays

General assay principle

The MR121 fluorcscence assays described below are based on the fact that MR121 forms a
non-fluorescent ground state complex with tryptophan. In solution this formation occurs at
millimolar concentrations of tryptophan. The mechanism can be used to design a generic
biochemical assay for protcases. A substrate peptid.e 1s labeled at the N-terminus with tryptophan
and at the C-terminus with the fluorophore MR121 (for cathepsin D the 10 amino acid peptide
WTSVLMAAPC-MRIZ1 was used; for cathepsin B, MRIZI-CKLVFFAEDW was used). In
absence of protease activity. the substrates remain intact and the MR121 fluorcscence is reduced
by the high local Trp-concentration. If the substrates arc cleaved by the enzymes the MR121

fluorescence 18 recovered.
Assay procedure

The fluorcscent substrate cathepsin I and Cathcps;in kinetic assays were performed at

room iCmpet vinding surface
plates from Corning) in a final volume of SE_LLI. The test compounds wCere scnal]y diluted m
DMSO (15 concentrations, 1/3 dilution steps) and Tul of diluted compounds were mixed for 10
min with 40 ul of cathepsin D {(from human liver, Calbiochem) diluted in assay buffer (100 mM
sodium acetate, 0.05% BSA, pH 5.5; final concentration: 200 nM) or with 40 pl of recombinant
human cathepsin E (R&D Svstems) diluted in assay butfer (100 mM sodium acetate, 0.05% BSA
pH 4.5; final concentration: 0.01 nM). After addition of 10 pl of the cathepsin D substrate
WTSVLMAAPC-MR 121 diluted in cathepsin D assay buffer (final concentration: 300 nM) or
10 wl of the cathepsin E substrate MRIZ1-CKLVFFAEDW diluted in cathepsin E assay buffer
{(final concentration: 300 nM), the plates were strongly shaken for 2 minutes. The enzymatic

rcaction was followed in a plate: vision reader (Perkin Elmer) (exeitation wavelength: 630 nm;

>

ernission: 695 nm) for at least 30 minutes in a kinetic measurcment detecting an increase of

MRI121 fluorescence during the reaction time. The slope in the linear range of the kinetic was
calculated and the 1Cso of the test compounds were determined using a four parameter cquation
for curve fitting.

CYP inhibition assay

Inhibition of cytochromes P450 (CYPs) 2C9, 2136 and 3A4 was assessed using human liver
microsomes and CYP-sclective substrate metabolism reactions. 50 ul incubations were made up
containing (finally) 0.2 mg/ml pooled human liver microsomes, 5 uM substrate (diclofenac for
CYP2C9 {4’hydroxylase], dextromethorphan for CYP2D6 [O-demethylase] or midazolam for



20

WO 2013/110622 -41- PCT/EP2013/651166

CYP3A4 [I’hydroxylase]), 0.25 uL DMSO containing test inhibitor and NADPH regenerating
system. Test inhibitor concentrations of 50, 16.7, 5.6, 1.9, 0.6 and 0.2 upM were assessed in
singlicate. incubations were prewarmed to 37 °C for 10 minutes before initiation by addition of
NADPH regenerating system. Incubations were quenched after 5 minutes (20 minutes for
dextromethorphan) by addition of 50 nl cold acetonitrile containing 20 ng/ml 4-OH-diclofenac-
13C6, 20 ng/mL dextrorphan-D3 and 20 ng/mL !|-OH-midazolam-D4. Quenched incubates were
stored at -20 °C for at least 1 hour before centrifugation (20,000x g, 20 minutes). Supernatants
were removed and diluted 1:1 with water prior to analysis using a RapidFire sample injcctor
system and APT4000 mass spectrometer. Peak arcas for substrate, metabolite and stable-labelled
mctabolite standard were determined using MS/MS. The peak area ratios between the metabolite
generated by the enzymatic reaction and the infernal standard were used m subscquent
cafcutations. The percentage of {BMSO) control activity was calculated for cach incubate and
1Csy values estimated by non-lincar regression. Sulfaphenazole, quinidine or ketoconazole were
tested in each CYP2U9, CYP2D6 or CYP3A4 inhibition experiment, respectively, to cnsurc

assay sensitivity and reproducibitity. (Validated assays for human cytochrome P450 activities,

X wus o1y Iy AP
R A

R.L.Waisky and R.5.0bach, Dru taboiisrn and Disposition 32: 647-660, 2004, and S.Fowler

and H.Zhang, The AAPS Journal, Vol.10, No. 2, 410-424, 2008).

Resulfs

>on D | ey 2 .. o th o . » CYp
oo g oo e | o cammnn |1

o A o IA4 1 2D6 | 209

1 1.90 NF 75 95 =200 >200 >50 1 28 | >50
2 1.82 NF 84 93 =200 >200 >50 1 3.9 | >50
3 1.61 NF 39 38 =200 =200 >50 1 >50 ¢+ >50
11 2.30 NF 26 | 87 =200 >200 >50 4 1.6 1 »50
22 2.63 NE - 83 >200 178.69 >50 11301330
35 1.50 NF 26 74 =200 =200 =507 52 1 33
36 0.71 NF 7 88 =200 >200 >50 11601 >50
46 1.23 NF 8 01 >200 =200 >50 1240 >50

Table 2: Biological data of selected examples
1)y Efflux ratio
2) NF = in vitro no adduct formation relative to control
3) Inhibition @ 10 UM
4) Percentage of control @ 10 mg/kg p.o

Pharmacentical Compositions

The compounds of formula I and the pharmaccutically acceptable salts can be used as

therapeutically active substances, e.g. in the form of phbarmaceutical preparations. The
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pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,
dragées, hard and soft gelatin capsules, solutions, emulsions or suspensions. The administration
can, however, also be effected rectally, ¢.g. in the form of suppositories, or parcnterally, e.g. in

the form of injection solutions.

The compounds of formula 1 and the pharmaccutically acceptable salts thercof can be
processed with pharmaceutically incrt, morganic or organic carriers for the production of
pharmaccutical preparations. Lactose, corn starch or derivatives thercof, tale, stearic acids or its
salts and the like can be used, for example, as such carviers for (ablets, coated tablets, dragées
and hard gelatin capsules. Suitable carriers for soft gelatin capsules arc, for example, vegetable

oils, waxes, fats. semi-solid and liquid polyols and the like. Depending on the nature of the

ive substance no cwrriers are however usually requirsd in the case of soft gelatin ca
Suitable carricrs for the production of solutions and syrups arc, for cxample, watcr, polyols,
glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for example, natural or

hardened oils, waxes, fats, semi-liquid or }ic;uid poivols and the hike.

The pharmaceutical preparations can, morcover, contain pharmacentically acceptable

S O A o ors. siabilizers, wettine acvents. emulsifiers
auxiliar Y :_m’ur;iam, huk,h ds DIL\CXVd‘IVVm b()lubkii ZCYs, sia uhzdmbﬁ W] :§4 &g:{.f;nibk CINUISITICIS,

Medicaments containing a compound of formula 1 or a pharmacecutically acceptable salt
thercot and a therapeutically mert carrier arc also provided by the present invention, as is a
process for their production, which comaprises bringing onc or more compounds of formula |
and/or pharmaccutically acceptable salts thereof and, if desired, one or morc other
therapeutically valuable substances into a galenical administration form together with one or

morc therapeutically inert carriers.

The dosage can vary within wide limits and will, of course, have to be adjusted to the
individual requirements in cach particular case. In the case of oral administration the dosage for
adults can vary from about 0.01 mg to about 1000 mg per day of a compound of general formula
I'or of the corresponding amount of a pharmaceutically acceptable salt thercof. The daily dosage
may be administered as single dose or in divided doses and, in addition, the upper limit can also

be exceeded when this 18 found to be indicated.

The following cxamples 1llustrate the present invention without limiting it, but serve
merely as representative thereof. The pharmaceutical preparations conveniently contain about 1-
500 mg, particularly 1-100 mg, of a compound of formula I. Examples of compositions
according to the invention are:

Example A
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ingredient mg/tablet
5 25 100 500
Compound of formula I 5 25 100 500
Lactose Anhydrous DTG 125 105 30 150
Sta-Rx 1500 6 6 6 60
Microcrystalline Cellulose 30 30 30 450
Magnesium Stearate 1 |l N
167 167 167 831
Muanujucturing Procedire
] Mix mgredients 1,2, 3 and 4 and granulate with purified water.
2. Dry the granules at 50°C
3. Pass the granules through suttable milling equipment.
Add ingredient 5 and inix o1 three minulcs; compress on a suitabic p
Capsules of the following composition are manufactured:
ingredient mg/capsule
5 25 100 500
Compound of formula ! 5 25 100 500
Hydrous Lactose 159 123 148 -
Corn Starch 25 35 40 70
Talk 10 15 10 25
Magnesium Stearate 1 12 2 S
Total 200 200 300 600
Table 4: possible capsule ingredient composition
Manufacturing Procedure
[ Mix ingredients I, 2 and 3 in a suitable mixer for 30 minutes.
2. Add mgredients 4 and 5 and mix for 3 minutes,
3. Fill into a suitable capsule.

The compound of formula 1, Jactose and corn starch are firstly mixed in a mixer and then in

a comminuting machine. The mixture is returned to the mixer; the talc is added thereto and
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mixed thoroughly. The mixture is filled by machine into suitable capsules, e.g. hard gelatin

capsules.

Example B-2

Soft Gelatin Capsules of the following composition arc manufactured:

ingredicent mg/capsule
Compound of formula | 5
Yellow wax | 8

oc

wred Sova bean oil

wh

i me/capsuie
. | — . S
/2
K arion 83 i & {dry matter)
Titan dioxide 0.4
Tron oxide yellow L
Total 116.5

Table 6: possible soft gelatin capsule composition
Manufacturing Procedure

The compound of formula T is dissolved in a warm melting of the other ingredients and the
mixture 1s filled mto soft gelatin capsules of appropriate size. The filled soft gelatin capsules arc

10 treated according to the usual procedures.

Suppositories of the following composition arc manufactured:

ingredient mg/supp.
Compound of formula 1 5

Suppository mass 1285

Total 1300

Table 7: possible suppository composition
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The suppository mass is melted in a glass or steel vessel, mixed thoroughly and cooled to

45°C. Thereupon, the finely powdered compound of formula I 1s added thereto and stirred until it

has dispersed completely. The mixturce is pourcd into suppository moulds of suitable size, left to

cool; the suppositories are then removed from the moulds and packed individually in wax paper

or metal foil.

acctic acid
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Manufucturing Procedure

The compound of formula 1 is dissolved in a mixture of Polycthylenc Glycol 400 and water

for injection (part). The pli is adjusted o 5.0 by acetic acid. The volume is adjusted to 1.0 ml by

addition of the residual amount of water. The solution s filtered, filled into vials using an

appropriate overage and sterilized.

Example E

Sachets of the following composition are manufactured:

ingredient mg/sachet
Compound of formula i 50

Lactose, fine powder 1015

Microcrystalline cellulose (AVICEL PH 102) 1400

Sodium carboxymethyl ccllulose 14

Polyvinylpyrrolidon K 30 10

Magnesium stearate 10

Flavoring additives |

Total 2500

Table 9: possible sachet composition

Manufacturing Procedure
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The compound of formula 1 is mixed with lactose, microcrystalline cellulose and sodium
carboxymethyl ccliulose and granulated with a mixture of polyvinylpyrrolidone in water. The

granulate 1s mixed with magnesium stearate and the flavoring additives and filled into sachets,

Hxperimental Part

The following examples arc provided for illustration of the invention. They should not be

considered as limiting the scope of the invention, but merely as being representative thereof.
Abbreviations:

AcOEt, cthyl acerate; DOWL dichloromethane; DIBAH, diisobutylaluminiumhydride;

TN Tnvery e o UNh s N FANIE bl et g B sy s fr e TTTINATY i
;_.,LC’E;, cn‘m,noi, =Py YeOH, methanol rt, roum temp HyoN szI\r-f;:, tert-

{HF, setrahydrofuran; T-F" (2,4,6-wipropyl-1,3,5,2,4,6-

»(103&&&11

General:
Wib: Mass spectra (MS) were measured either with ion spray positive or negative (ISP or
[SN) method on a Perkin-Elmer SCIEX API 300 or with electron impact method (EL 70 eV) on

a Finnigan MAT SSQ 7600 spect

Synthesis of the intermediate ester i1

_,O
rac N ?/ T

BEtGOC

CF,

To a suspension of 3,3,3-trifluoroprop-1-cne {ca. 4.3 g, 45 mmoli) in AcOEt (30 ml) and
sodium bicarbonate (6.3 g, 75.0 mmol) was added at -78°C a solution of (Z)-cthyl 2-chloro-2-
(hydroxyimino)acetate (2.81 g, 18.0 mmol} in AcOEt (6 ml), the suspension was allowed to
warm to 22°C and stirring was continued for 60 h. The suspension was filtercd, the filtrate was
cvaporated and the residue purified by chromatography on silica gel using heptane/ AcOFEt (10:1)
to give ethyl 5-(triftuoromethyl)-4,5-dihydroisoxazole-3-carboxylate (3.2 ¢) as a colorless oil.
MS:m/z= 211 [M]".

Synthesis of the intermediate alcohol 111

O -CF

rac }T
HO
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To a solution of ethyl 5-(trifluoromethyl)-4,5-dihydroisoxazole-3-carboxylate (1.0 g, 4.74
mmol) in EtOH (10 miy was slowly added at 0°C sodium borohydride (197 mg, 5.21 mmol) and
the suspension was stirred at 0°C for 4 h. The suspension was treated with half saturated aqueous
NHA4CI, stirring was continucd for 10 munutes, the mixture was extracted with dicthylether, the
organic layers were dried and evaporated (70 mbar/40°C) to give crude (S5-(trifluoromethyl)-4,5-
dihydroisoxazol-3-ylymethanol (803 mg) as a colorless oil which was used without further
purification. MS: m/z = 169 [M]".

Synthesis of the intermediate fluoro-dihvdroisoxazole IV

To a solution of crude (S-(trifluoromethyl)-4.5-dihydroisoxazol-3-ylimethano! (7.0 g,
414 mmol) in dichloromethane (140 1) wag TR marpholinosulfur trifluoride (7 9%

[ g~ N d Y - .o A S R ENY LA I o v s D0 D 1 1 1 I3 o« A a
¥ N ey 2T § ey Vel ooty st o PR Oy P S Ty ab Y ¥odus s { oy st
&4 J.D 1T u’\u} [£R LN bd.’ﬂhirf v"‘«cu‘) CONUITRE dt -/l G i ERREES PRV ARV A W (O Lo andt AU Lol 1OT 3%

e The  enlist wiran S terd wmirl amid oo RIATIOWNT el ety Tasear g e
min. Ihe solution was ircated wiin coid ajucois SabiloUo, the Organic iayer was drieq,

cvaporated (70 mbar/40°C) and the residue was distitled from buib to bulb at 160°C/0.8 mbar to
p (

give 3-(fluoromethyii-3-(irifluoromethvi-4,5-0
= J ) Ay >

MS: miz= 171 [M]".

NPT RTONNY PR TECo S S LTS AUy & JUURIE S |
IVATGISORAZOIC {£.09 ) a5 4 pale Ve Ui

Synthesis of the intermediate dihvdroisoxazele [V

To a solution of 3,3,3-trifluoroprop-1-cne (ca. 18 g) in dicthyl cther (120 ml) was added
subsequently at -78°C nitroethane (5.74 g, 76.5 mmol), TEA (76 mg, 0.75 mmol) and phenyl
isocyanate (18.2 g, 153 mmol), the solution was warmed to 22°C and stirring was continued for
60 h. The suspension was fillered and the filtrate distilled from bulb to bulb at 75°C/1.0 mbar to
give 3~methyl-5-(trifluoromethyl)-4,5-dihydroisoxazole (4.69 g) as a pale yellow liquid. MS: m/z
=153 [M]".

General Procedurc A: Synthesis of the intermediate isoxazolidines VI and VI

To a stirred solution of the arylbromide V (8.26 mmol) in THF (5 ml) and tolucne (15 ml)
was added at ~78°C n-BuLi (1.6 M m hexane, 4.9 ml) over 10 min and stirring was continued at -
78°C for 1 h. To a solution of the dihydroisoxazole 1V (3.9 mmol) in toluenc (35 ml) was added
at -78°C BF;.Et;0 (7.9 mmol) which was followed by the addition of the phenyllithium reagent
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prepared above using an insulated cannula over 10 min keeping the temperature below -70°C.
The mixture was stirred at -78°C for 1 h, quenched with saturated aqueous NH4Cl and extracted
with AcOEt. The organic layer was washed with brine, dried, evaporated and the residuc was
chromatographed on silica gel using a mixture of cyclohexane and AcOFt to afford the pure

1soxazolidine V%

CF,

,O ""“m"‘\
Tac

A Flres

Intermediate Vi-] isoxazole, the
product (35.58)-rei-3-(2-{luoro-phenyii-3-methyl-3-triffucron

as a pale yellow liquid. MS: mv/z = 250.4 [M+HT".

P 13
chiral 1N

Intermediate  VII-1:  (3S,58)-rel-3-(2-fluoro-phenyl)-3-methyl-5-trifluoromethyl-isoxazolidine
was rcsolved on a chiral HPLC column (Chiralpack ADY) using n-heptanc/EtOH (95:5) to give
the desired (35,55)-3-(2-fluoro-phenyl)-3-methyl-5-trifluoromethyl-isoxazolidine as the slower
eluting enantiomer with positive optical retation and (3R,5R)-3-(2-fluoro-phenyl)-3-methyl-5-

trifluoromethyl-isoxazolidine as the faster eluting cnantiomer with negative optical rotation.

Intermediate VI-2: Starting from 3-(fluoromethyl)-5-(trifluoromethyl)-4,5-
dihydroisoxazolc, the product 35,58 )-rel-3-(fluoromethyi)-3-(2-fluorophenyl)-5-
(trifluoromethyl)isoxazolidine was obtained as a pale yellow liquid. MS: m/z = 268 .4 [M+H]".
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Intermediate VI-2: (38,55)-rel-3-(fluoremethyl}-3-(2-fluorophenyl)-5-
(trifluoromethyl}isoxazolidine was resolved on a chiral column (Reprosil NR) using n-heptane/i-
PrOH (98:2) to give the deswed (38,58)-3-fluoromethyl-3-(2-fluoro-phenyl)-5-trifluoromethyl-
isoxazolidine as the slower ecluting desired enantiomer with positive optical rotation and

5  (3R,5R)-3-fluoromethyl-3-(2-fluoro-pheny!)-5-trifluoromethyl-isoxazolidine as the faster cluting
enantiomer with negative optical rotation.

General Procedure B: Synthesis of the intermediate aminoalcohol VIII

To a solution of the isoxazolidine VI (6.4 mmol) in EtOH (40 ml) was added Pd/C (10%,

288 mg) and ammoniurn formate (3.2 g) and stirrmg of the mixture

-y

was conrinued at 22°C for 5

0y

1 71
IRV Ii.

The suspension was tfiltered, the £

HO._oCF;

chiral \;f

Mm}/

("

§ %

\\LJW‘F
Intermediate VIHI-1: Starting  from  (35,55)-3-(2-fluoro-phenyl)-3-methyl-5-
15 trifluoromethyl-isoxazolidine, the product (25,48)-4-amino-1,1, I -Arifluoro-4-(2-

fluorophenyl)pentan-2-ol was obtained as a colorless solid. MS: m/z = 252.2 [M+H]".

HOw_ CF;
chiral

N
et A
S

Intermediate  VIII-2:  Starting  from  (35,55)-3-fluoromethyl-3-(2-fluoro-phenyl}-5-
trifluoromethyl-isoxazolidine, the product (25,4S)-4-amino-1,1,1,5-tetrafluoro-4-(2-
20 fluorophenyl)pentan-2-ol was obtained as a colorless solid. MiS: m/z = 270.4 [M+H]".

General Procedure ¢ Synthesis of the intermediate oxazine IX

To a solution of the ammoalcohol VI (7.3 mmol) in EtOH (38 ml) was added a solution

of cyanogen bromide (3M m CH;CN, 11 mmol) and the mixture was stirred in a sealed tube at

85 °C for 15 h. The mixture was cvaporated and the residuc partitioned between AcOEt and

25  saturated aqueous NapyCOs solution, the organic layer was dried, evaporated and the residue was

purified by chromatography (Si-NH,) using a mixture of heptane/AcOEt 5:1 to 0:1) to afford the
pure oxazine IX.
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Intermediate IX-1: Starting from (285,4S)-4-amino-1,1, [-trifluoro-4-(2-
fluorophenyl)pentan-2-0l, the product (48,68)-4-(2-fluorophenyl)-4-methyl-6-(trifluoromethy!l)-

5,6-dihydro-4H-1,3-0xazin-2-amine was obtained as a colorless oil. MS: m/z = 277.1 [M+H]'.

H,N ~CF,

HON 0 \“\Cl
1 3

tl?l Y
: l

T
L~
5
[ntermediate IX-2: Starting from {25,45)-4-amino-~1,1,1,5-tctraflucro-4-(2-
< A
L
i Geners b iplesrn =282

To concentrated sulfuric acid (13 ml) was added portionwise the oxazine 1X (3.0 mmol)

at 22 °C, the solution obtained was cooled to 0 °C and treated with red fuming HNO: (0.19 ml)

over 20 min and stirring was continued at 0 °C for | h. The reaction mixturc was slowly added to

crushed 1ce (60 g), the pH was adjusted to 10 using NaOH, the aqueous laver was cxtracted with

15 AcOEt, the organic layer was dried, evaporated and the residuc was chromatographed on silica
gel using a mixture of heptanc/AcOEt 3:1 to afford the pure nitro-oxazine X.

H,N._ O CE,
I

chiral
O, N~ C
\_~r

Intermediate X-1 Starting from (45,68)-4-(2-fluoropheny!)-4-methyl-6-

(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-2-amine, the product  (48,68)-4-(2-fluoro-5-

20 nitrophenyl}-4-methyl-6-(triftuoromethy!)-5,6-dihydro-4H-1,3-oxazin-2-amine was obtained as a
pale yellow oil. MS: m/z = 322.5 [M+H]".
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Intermediate  X-2:  Starting  from  (45,6S)-4-(fluoromethyl)-4-(2-fluoropheny!)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-2-amine,  the product  (4S5,68)-4-(2-fluoro-5-
nitrophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4 H-1,3-oxazin-2-amine was
obtained as a colorless foam. MS: m/z = 340.4 [M+H]".

wh

| Procedure E: Synthesis of the intermedizte aniline X1

Aosusncnsion of the niro-oxazine X (2.6 mmol) in BtGH (40 ) and TEA (G2 mil) was
i J . } \ J

treated with PA/C (10%, 80 mp)y and the mixture was hydrogenaied at atmospheric pressure wid
Fask

22°C for 2 h. The mixture was filtered, the filtrated cvaporated and the residne containing crude

16 aniline X1 was used without further purification.

[vzé \ﬁ/O W :‘.‘3’
chiral N‘\J

N /}f ",
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Intermediate  XI-1:  Starting  from  (4S,68)-4-(2-fluoro-5-nitrophenyl)-4-methyl-6-
(trifluvoromethyl)-5,6-dihydro-4H-1,3-oxazin-2-amine,  the  product  (45,65)-4-(5-amimo-2-
fluorophenyl)-4-methyi-6-(trifluoromethyl)-5,6-dihydro-4H- 1, 3-oxazin-2-aminc was obtained as

15 acolorless foam. MS: m/z = 292.5 [M+H]".

Intermediate XI-2: Starting from (45,65)-4-(2-fluoro-S-nitrophenyl)-4-(fluoromethy!)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-2-amine,  the product  (4S,68)-4-(5-amino-2-
fluorophenyl)-4-(fluoromethyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-2-aminc was

20 obtained as a colorless solid. MS: m/z = 310.4 [M+H] .

Synthesis of the infermediate sulfinyl imine X1V-]
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Under an inert atmosphere the light vyellow  solution of 2,2-diftuoro-1-(2-
fluorophenylethanone (8.0 g, 45.9 mmol) in THF (280 ml) was treated at r.t. with (S)-2-
methylpropanc-2-sulfinamide (5.68 g, 45.9 mmol) followed by titanium(1V)cthoxide (21.0 g,
19.3 ml, 91.9 mmol). The light yellow solution was heated to reflux and stirred for 2 hours. The
reaction mixture was cooled to r.t., poured mto half-saturated brine, diluted with AcOEt (100 ml)
and stirred vigorously for 1 hour. After filtration through a layer of f')icalitc@ and washing with

.cObE the smicous taver was separated and extracted with AcOEL (2 x 150 miy. The organic

'j.»

lavers were dried over MgSO4 and cvaporated at reduced pressure. The crude product was

AT

purificd by flash chromatography on wilica gel {cluent: hepranc/AcOEt 10:1) o give (§,2)-N-
2.2-difluoro-1-(2-fluorophenyl)ethylidene)-2-methylpropane-2-sulfinamide (8.27 g, 64.9% vield)

as a yeliow oil. MS: mvz = 278.0 [M+H] .

The 2,2-ditluoro-1-(2-fluoro-phenyl)-ethanone was obtained as follows:

at r.t. under an mert atmesphcm with chloro-trimethyl silane (11.3 g, 13.3 ml, 104 mmol). The
suspension was cooled to 0 °C and 2,2,2-trifluorc-1-(2-fluorophenyljethanone (4.99 g, 26 mmol)
was added dropwise within 4 min while the internal temperature rose to 13 °C. After complete
addition the internal temperature has rcached 20 °C. Thereafter the suspension was cooled to 0
°C and stured for 1 hour. For the workup, the yellow solution was allowed to warm fo rt,
decanted and hydrochloric acid (37%; 20.5 g, 17.1 mi, 208 mmol} was added dropwisc within 3
minutes while cooling with an ice bath. The turbid solution was stirred at r.t. for 20 min. The
mixture was {reated with brinc (200 ml), and the aqueous layer was separated and extracted
twice with AcOFEt. The organic layers were washed with a saturated solution of NaHCO; and
brine, then dried and evaporated to give after standing at rt. the 2,2-difluoro-1-(2-
fluorophenyl)ethanone (4.292 g, 94.8 % yicld) as a light yellow semisolid. MS: m/z = 174 [M]".

Synthesis of the mmtermediate sulfinamide esters XV-1 and XV-2

By, 0O . - ,
Bu., 0 tBu .SG COOE

{n a dry flask under an incrt atmosphere copper(l) chloride (2.74 g, 27.7 mmol) and
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activated zinc powder (14.5 g, 221 mmol) were mixed and heated to 130 °C. After cooling to r.t.
dry THE (80 ml) was added and under stirring the dispersion was heated to reflux for 30 min.
The external heating was removed and a solution of ethyl 2-bromoacetate (11.5 g, 7.65 ml, 69.1

mmol) in dry THF (40 ml) was added dropwise in a manner that the temperature was maintained
at 55 °C. After complete addition stirring at 55 °C was continued for 30 min. Thereafier, the
mixture was cooled to 5 °C and a solution of the (8,2)-N-(2,2-difluoro-1-(2-
fluorophenylethylidene)-2-methylpropane-2-sulfinamide (7.67 g, 27.7 mmol) in dry THF (40 ml)
was added dropwise within J0 min while the temperature was kept below 5 °C. In order to
complete the reaction stirring was continued at 0 °C for 1h. For the workup, the rcaction mixture
was filtered through a layer of Dicalite™ which was washed with TBME. The filtrate was
extracted with a saturated solution of NH4CL the organic layer was dried over MgSO, aud
cvaporated  af reduced pressure. The crude product was purified by 2 consccutive
chromatographies on silica gel {eluent: heptane/AcOEt 4:1, then 3:1 for the mixture of 1somers)
o give the {Rj-cthyl 3-((S)-1,1-dimethylethylsulfinamido)-4,4-difluoro-3-(2-

fluorophenylybutancate (XV-1) (yellow oil, 5.17 g, 51.2% wield) as the first cluting isomer and
the ff};—t‘:l"“l'\,"i 3—‘(5;— -l i”mm\ }“ Asuifinamidoy-4,4-diflucro- ?7—“7 ﬂuOlOpﬂcu Youtanoaie

(X V-2) (orange solid, 2.59 g, 25.7% yield) as the second eluting isomer.

I

Synthesis of the intcrmediate aldchydes XVI

tBu., -0

$™ CHO
HN

XVI-1

Intermediate XVI-1: In a dry flagk under an inert atmosphere the light yellow solution of
(S)-ethyl 3-((5)-1,1-dimethylethylsulfinamido)-4,4-difluoro-3-(2-fluorophenylybutancate (XV-2)
(2.59 g, 7.09 mmoly in DCM (75 ml} was treated dropwise with DIBAH (I M i toluene; 10.6 ml,
10.6 mmol) keeping the internal temperature below =72 °C. After complete addition the reaction
mixture was stirred at ~78 °C for 30 min. For the workup, the mixture was quenched with a
saturated solution of NHLCl (10 mi), left to warm to room temperature and stirred for 30 min.
The thick suspension was filtered through a Jayer of Dicalite™ which was washed twice with
DCM. The filtrate was treated with a half-saturated solution of NH;Cl and extracted three times
with DCM. The combined organic layers were dried over MgSQOy and evaporated. The crude
product was purified by chromatography on silica gel (cluent: heptane/AcOEt; gradient: 30-50%
AcOEty to yicld the  (S)-N-((S)-1,1-difluoro-2-(2-fluorophenyi)-4-oxobutan-2-y1)-2-
methylpropane-2-sulfinamide (XVI-1) (704 mg, 31% yield) as a hight ycllow oil and the starting
ester XV-2 (1.28 ¢,49% yield) as a colorless oil. MS: m/z=322.4 (M+H)".
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XVI-2

Intermediate XVI-2: Starting from (8)-cthyl 3-((R)-1, I-dimethylethylsulfinamido)-3-(2-
fluorophenyDbutanoate [H.Hilpert et al. US20120225858 (2012)] and following the procedure
for the synthesis of intermediate XVI-1, the product (R)-N-{{(S)-2-(2-fluorophenyl)-4-oxobutan-
2-yiy-2-methylpropane-2-sulfinamide (XV1-2) was obtained as a light vellow o1l (46.5% vyield).

%5z = 286.5 (MFHDY

Synthesis of the mtermediate alocohols XV and XVII
0 HO O HO
tRBieg e tBueg” Voo
3 Pand GION T VAR
NS AN S o
X e -3 ’T/ v
v L i
AL F = F
I8 3

XVil-| XVI-2

Intermediates XVIH-1 and XVI-2: In a dry flask under an mert atmosphere a solution of
(8)-N-((S)-1, 1 -diflucro-2-(2-fluorophenyl)-4-oxobutan-2-y1)-2-methylpropane-2-sulfinamide
(XVi-1y (145 g, 451 wmmol) m THF (30 ml) was treated at O °C  with
(trifluoromethyhtrimethylsilane (1.28 g, 1.33 ml, 9.02 mmol) and drowise with TBAF (1 M in
THF, dried over molecular sieves 4 A; 0.451 ml, 0.451 mmol). The slightly exothermic addition
was completed within 3 min, thereafter the reaction mixture was stirred at 0 °C for 3 b, then left
to warm to r.t. and stirred overnight. For the workup, the reaction mixture was quenched with a
saturated solution of NH4Cl and cxtracted three times with AcOEt, The organic layers were
washed with brine, dried over MgSO4 and cvaporated at reduced pressure. The crude product
was purified by chromatography on silica gel (cluent: heptane/AcOFEt; gradient: 0-90% AcOEL)
to yield the (S)-2-methyl-N-{{25,4R)-1,1,5,5,5-pentatluoro-2-(2-fluorophenyl)-4-hydroxypentan-
2-yhpropane-2-sulfinamide (XVII-1) (yellow oil, 377 mg as an approximately 7:3-mixture with
its O-trimethylsilyl derivative) as the faster eluting epimer, the (8)-2-methyl-N-~((2S,45)-
1,1,5,5,5-pentafluoro-2-(2-fluorophenyl)-4-hydroxypentan-2-ylypropanc-2-sulfinamide (XVII-2)
(yellow solid, 209 mg, 12% yicld) as the second cluting epimer [MS: m/z = 392.5 (M+H)'], and
the starting aldehyde (yellow o1l, crystailized on standing, 627 mg, 36% vicld).
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XVTI-3 XVII-4

Intermediates XVII-3 and XVIl-4: Statting from  (R)-N-((S)-2-(2-fluorophenyi)-4-
oxobutan-2-yl)-2-methylpropane-2-sulfinamide (XVI-2) and following the procedure for the
synthesis of intermediate XVIH-1 and XVII-2, the products (R)-2-methyi-N-((28,4S8)-5,5.3-
trifleore-2- (3«fl‘»;}()ro;')henyl}—4-hydr0xypcnt&n-2-»y1};}‘G;,unc 2-sulfinamide (XVIL-3) and (R)-2-

435y 1R

merhvi-N-({25 4K -3, 5. 5-mrifluoro-2{ 2-flucrophenyi-4-hvdroxypentan-2-ylpropanc-2-

,,,,,,

sulfinamide (XV1E-4) were obtained.

711-3: first cluting epimer as a hight yellow solid (24.3% yield). MS: m/z = 354.6 (M-H)

0,/

KVii-4: secona cluting cpimer as a hight brown solid {8.5% yield). MS: m/z =

.

356.5 (M+H)"

Synthesis of the intermediate amino alcohols X VI

XVIN-]

Intermediate XViil-1

: Under an inert atmosphere a solution of (S)-2-methyl-N-((25,45)-
1,1.5,5,5-pentafluoro-2-(2-fluorophenyl)-4-hydroxypentan-2-yl)propanc-2-sulfinamide (X V1I-2)
(261 mg, 0.667 mmol) and hydrochloric acid (4 M in dioxane, 0.667 ml, 2.67 mmol} in McOH

(5 ml) was stirred at 25 °C. After 4 b the solvent was removed at reduced pressure. The residuc
was treated with a half-saturated solution of Na,COs and extracted three times with AcOFEt. The
combined organic layers were dried over MgS0, and evaporated at reduced pressure. The crude
product was purified by chromatography on silica gel (eluent: heptanc/AcOEt 10:1) to yield the
(28.,48)-4-amino-1,1,1,5,5-pentafluore-4-(2-fluorophenylpentan-2-ol (XVII-1) (168 mg, 87.7%)
as a light yellow solid. MS: m/z = 288.5 (M-+H)'.
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XVI-2

Intermediate XV11-2: Starting from the mixture of (S)-2-methyl-N-((2S,4R)-1,1,5,5,5~
pentafluoro-2-(2-fluorophenyl)-4-hydroxypentan-2-ylpropane-2-sulfinamide (XVIi-1) and its

O-trimethylsilyl denvative and following the procedure for the synthesis of mtermediate XViIl-1

>

i

the nroduct (2R 45 -4-amine-1.1,1,5, 5-pentaflucro-4-( 2-fluorophenviinentan-2-ol (XVI1-2) was
i , ; sty . pacnviy X )

i veliow sofud (953% vield), MS: m/z = RS (MR

XViI-3
Intermediate XV1il-3: Starting (R)-2-methyl-N-((25,4R)-3,5,5-trifluoro-2-(2-fluorophenyl)-4-
aydroxypentun-2-ylipropanc-Z-sulfinamide (XVii-4) and following the procedure for the
10 synthesis of intermediate XVIII-1, the product (2R, 4S)-4-amino-1,1,1-trifluoro-4-(2-
fluorophenyl)pentan-2-ol (XV1I-3) was obtained as a light yellow solid (67.3% yield). MS: m/z
=252.5 (M+E)".

Synthesis of the intermediate oxazines XIX

N O WCF,
@ T
XIX-1
15 Intermediate  X1X-1:  Starting  from  {28,48)-4-amino-1,1,1,5,5-pentafluoro-4-(2-

fluorophenyl)pentan-2-ol (XVIII-1) and following Gencral Procedure C, the product (485,68)-4-
(difluoromethyl)-4-(2-fluorophenyy-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-2-amine
(X1X-1) was obtained as a colorless solid (46.2% yield). MS: m/z=313.4 [M+H] .
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XIX-2

Intermediate  XIX-2: Starting  from (2R 4S5)-4-amino-1,1,1,5,5-pentafluoro-4-(2-
fluorophenyl)pentan-2-ol (XVIH-2) and following Genceral Procedure €, the product (45,6R)-4-
(difluoromethyl)-4-(2-fluorophenyl}-6-(trifluoromethyl)-5,6-dihydro-4H- 1, 3-oxazin-2~-amine

{XIX

A

-2y was obtained as a colorless oil (80.2% yield; purity approx. 60%). MS: r/z = 313.4

NGO
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Intermediate XIX-3: Starting from (2R, 45)-4-amino-1,1,1-trnifluoro-4-(2-
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10 (2-fluorophenyl)-4-methyl-6-(irifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-2-amine (XiX-3) was
obtained as a light brown 0il (60.6% vicld). MS: m/z = 277.5 [M+H]'

Synthesis of the intermediate nitro-oxazines XX

FLN._O

CF
Ty
N

O.N T F
2 ‘ X }L/
s F ;
XX-1

Intermediate XX-1:  Starting  from  (45,05)-4-(difluoromethyl)-4-(2-fluorophenyl)-6-
15 (trifluoromethy!)-5,6-dihydro-4H-1,3-oxazin-2-amine {XIX-1) and following General Procedure
D, the product (45,65)-4-(difluoromethyl)-4-(2-fluoro-5-nitrophenyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-2-amine {XX-1) was obtaincd as a colorless solid (73.2% yield). MS:

m/z = 358.4 [M+H]".
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Intermediate  XX-2: Starting from (4S,6R)-4-(difluoromcthyl}-4-(2-fluorophenyl)-6-
(trifluoromethyl}-5,6-dihydro-4H-1.3-oxazin-2-aminc (X1X-2) and following General Procedure

D, the product (4S,6R)-4-(difluoromethyl}-4-(2-fluorc-3-nitrophenyl)-6-(trifluoromethyl)-5,6-

5 dihydro-4H-13-0xazin-2-amine (XX-2) was obtained as a colorless foam (45.7% y H) MS:

-

miz = 3585 (v

,,,,,

Intermediate XX-3: Starting from 6:\,-/-1\.~-«ﬂ110;<); u,ay )——r—’l}uﬂji*(-

i L e ny_. T 'i r’ w{ \sz Hi-l-diTHRS (A

10 D, the product (4‘*3 6R)-4-(2-fluoro-5-nitrophenyl)-4-methyl-6- (mﬁuosomcihy) 5,6~ dnydzo—

4H-1,3-oxazin-2-amine (XX-3) was obtained as a light yellow viscous oil (54% vield). MS: m/z
=322 4[M+H]".

Svynthesis of the intermediate anilines XX1

H N OWCF.
2 \“/ \I 3

15 Intermediate XXI-1: Starting from (4S,65)-4-(difluoromethyl)-4-(2-fluoro-S-nitrophenyl)-
O-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-2-amine  (XX-1) and following General
Procedurc  E, the  product  (45,65)-4-(5-amino-2-fluorophenyt)-4-(difluoromethyl)-6-
(i—riﬂuoromethy )-5 6—dihydro»4H~l 3-oxazin-Z-amine (XXI-1) was obtained as a colorless solid
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XXI-2

Intermediate XXI[-2: Starting from {4S,6R)-4-(difluoromethyl)-4-(2-fluoro-5-nitrophenyl)-
6-(trifluoromethyl)-3,6-dihydro-4H-1,3-oxazin-2-amine  (XX-2) and following General
Procedure  E,  the  preduct  (4S,6R)-4-(5-amino-2-fluorophenyly-4-(difluoromethyl)-6-

5 (‘mﬁurtomcthyl) -5,6-dinvdro-4H-1,3-oxazin-Z-aminc {XXI-2} was obtained as a light grey foam

JOL AN/, I,A “\ e 0 AT SIS N S
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Intermediate XXI1-3:

f\‘f'“hw from {15 61\) 4- <,_ fuore-5-1 J;uL)le\,uy - 4 iﬁ!.)tlij}—()-

ne Oencral Procedure
10 E, the product (ﬁS 6R)-4- (5 aming-2- ﬂuoropmny) 4-methyl-6- {tuﬂuoromuthyl) .6-dihydro-
4¥-1,3-oxazin-2-amine (XXI-3) was obtained as a white sohid (95.1% yield). MS: m/z = 292 4

[M+HT

General Procedure F for the synthesis of the final examples 1

To a solution of the acid X1 (0.16 mmol) in MeOGH (1 ml) was added at 22 °C 4-(4,6-

15 dimethoxy-1,3,5-triazin-2yl)-4-methyl-morpholiniumchloride (0.19 mmol) and stiring was
continued at 0 °C for 30 min. To the mixture was added a solution of the aniline XI (0.15 mmol)
in McOH {2 ml) and stirring was continued at 0 °C for 4 h. The mixture was cvaporated and the
residuc partitioned between saturated aqueous Na,COj and ethyl acetate. The organic layer was
dried, evaporated and the residue was purified by chromatography (Si-NH2) using a mixture of

20 heptanc/cthyl acctate 1:1) to afford the final examples 1.

General Procedure G for the synthesis of the final examples of formula I

Under an inert atmosphere a solution/suspension of the carboxylic acid (1.7 mmol) and
the intermediate aniline XXI (1.62 mmol) in AcOEt (6.7 ml) was treated dropwise with T5P®
(50% in AcOEt) (2.4 mmol, 1.43 ml) while keeping the temperature at 25 °C. After complete

25 addition the reaction was stired at 25 °C for 20 hours. For the workup, the reaction mixturc was

guenched with a saturated solution of NaHCO: (20 ml), the layers were separated and the
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aqueous phasc was extracted with AcOEt (7 ml). The combined organic layers were washed with
brine and dried over Na;SO4 Removal of the solvent left the crude product which was purified
by chromatography on silica gel using a mixture of DCM/MeGH or heptane/AcOEt or by
preparative HPLC to give the pure amides.

The following compounds were preparcd following General Procedure F or G and,
depending on the reaction and purification conditions, they were isolated in cither the frec base

form or as a salt. Examples 1-7 were preparcd by General Procedure F,

Example 1

RPN s PR ™ ER ST TP UG e S
L ETERRUATE BYijp- .,?wwnnshk 43-1 F-oxazin-devi-de

The couphing of (4S,65)-4-(5-amino-2-fluorephenyli-4-meihyl-6-(trifluoromethyi)-3.6-dihydro-
4H-1,3-oxazin-2-amine and S-cyano-pyndine-2-carboxvlic acid yielded the title compound as a

colorless solid, MS: m/z = 42
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fluorophenyly-5-chloropicolinamide

The coupling of (4S,68)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-0xazin-2-amine and S-chloro-pyridine-2-carboxylic acid yielded the title compound as a
colorless solid. MS: m/z = 431.4 [M+H]".

Example 3

N-(3-((45,68)-2-amino-4-(fluoromethyl)-6-(triflnoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-
yi)-4-fluorophenyi)-5-cyanopicolinamide

The coupling of (485,65)-4-(5-amino-2-fluorophenyl)-4-(fluoromethy!)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-0xazin-2-aminc  and 5-cyano-pyridinc-2-carboxylic acid vyiclded the title
compound as a colorless solid. MS: m/z = 440.4 [M+HT .

Example 4

MN-(3-({45,65)-2~-amino-4-(fluoromethy)-6-({rifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-
yi)-d-fluorophenyl)-5-chloropicolinamide

The coupling of (45,65)-4-(5-amino-2-fluoropheny!)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-2-amine and 5-chloro-pyridine-2-carboxylic acid yielded the title
corapound ag a coloriess solid. MS: m/z = 449.4 [M+H]".
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Example §

N~-(3-{(45,65)-2-amino-4-methvl-6-(irifluoromethyi)-5,6-dihvdro-4H-1,3-oxazin-4-y1}-4-
fluorophenyl)-5-methoxypyrazine-2-carboxamide

The coupling of (4S5,6S5)-4-(5-aminc-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-0xazin-2-amine and 5-methoxy-pyrazine-2-carboxylic acid yielded the title compound as
a colorless solid. MS: m/z = 428 4 [M+H]'.

Exampie 6

M-3-((45,65)-2-amino-d-methvi-6-{{rifluoromet byvi-5,6-dhvdro-4 H-1,3-oxazin-4-vi}-4-

fog I AT oo -y S PR
fluorophenyD-5-(1.2-difluoroethorypyrazine-J carhoss:
sl A AT SQN_A 7T ~ Syt GN_E £ ATyt
The ¢ upnng ol a;n-u,'f)q;*%ﬂ\}' mino-2 nnzOzO?’* R s j=o, oG GTO-

4H-13-oxazim-2-amine and 5-(2,2-difluoro-ethoxy)-;
described in in Suzuk: Y. ef gl WO 2000/001 “'f‘, vieldod the title «

J

acid {preparcd as

s

Smpound as @ <o loricss

(:

solid. MS: mv/z = 428.4 [M+H]'.
Example 7

B-(3-{{35,05 - Zramino-d-methy Fo-{orifluorometny - 3,6- Gt dro-4H- L3 akania-4-v -4

fuoeropheny)-5-(2,2,2-trifluoroethoxyypyrazine-2-carboxamide

The coupling of (4S,65)-4-(5-amino-2-flucrophenyl)-4-methyl-6-(trifluoromethy!)-5,6-dihydro-
4H-1,3-oxazm-2-amine and 5-(2,2,2-trifluoro-cthoxy)-pyrazine-2-carboxylic acid (prepared asg
described in Suzuki Y. er m'., WO 2009/091 016) viclded the title compound as a colorless sohd.

Example 8

N-{3-((45,6R)-2- Aminc-4-methyk-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
{luorophenyl}-5-cvanopicolinamide

The coupling of (45,6R)-4-(5-amino-2-fluorophenylj-4-methy-6-(trifluoromethy!)-5,6-dihydro-
4H-1,3-oxazin-2-amine (XXI-3) and S-cyano-pyridine-2-carboxylic acid following General
Procedure F yielded the title compound as a light yellow foam. MS: m/z = 422.4 [M+HT".

Example 9

N-{3-({45,6R)-2-Amino-4~-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yH-4-
flnorophenyl)-5-chioropicolinamide

The coupling of (48,6R)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
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4H-1,3-oxazin-2-amine (XXI-3) and 5-chloro-pyridine-2-carboxylic acid following General
Procedure F yielded the title compound as a white foam. MS: w/z = 431.4 [M+H]".

Lxample 10

M-{3-((45,65)-2- Amino-4-methyl-6-(trifluoromethyh-5,6-dihydro-4H-1,3-0xazin-4-y1)-4-
fluorophenyl)-3,5-chloropicolinamide

The coupling of (485,68)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-oxazin-2-amine (XI-1) and 3,5-chloro-pyridine-2-carboxylic acid following General
Procedure F yiclded the title compound as a colorless solid. M8: m/z = #65.4 [M+HT', 4674
[MA2+H]', 4694 [M+4+H].

Example 11

M-(3-{{45,65)-2-Aminc-4-methvi-6

~{trifluoromethy)-5,6-dibvdro-4H-1,3-oxazin-4-v}
fluorophenyD-S-(fluoromethoxyipice

alinamirde
namiie

s Rz

The coupling of (45,65)-4-(5-amino-Z2-flucrophenyl-4-methvi-o-{rifivoromethy )-3,6-dihydro-

4H-13-oxazin-2-amine  {X1-1) and S-(fluoromcthoxy)picohnic acid [CAS 1174321-03-9;

JM . Ellard et al. WO201100089% (2011)} following Geners!l Procedure F vielded the title

compound as a colorless solid. MS: m/z = 445 .4 [M+H] .
Kxample 12

N-{3-((45,65)-2- Amino-4-methyl-6-(trifluoromethyl)-5,6-dihvdro-4 H-1,3-0xazin-4-y1}-4~

{luorophenyl}-5-cyano-3-methylpicolinamide

The coupling of (45,68)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(triffluoromethyl)-5,6-dihydro-
4¥1-1,3-oxazin-2-amine  (XI-1) and S-cyano-3-methylpicolinic acid [S.Badiger ef al
W02011009943 (201 1)] following General Procedure G yiclded the title compound as a
colorless amorphous solid. MS: m/z = 436.5 [M+HY'.

Example 13

N-(3-({45,65)-2-Amino-4-methyl-6-{trifluoromethyl}-5,6-dibydro-4H-1,3-0xazin-4-y-4-

fluorophenyi)-3-chioro-5-cyanopicolinamide

The coupling of (485,65)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-3,6-dihydro-
4H-1,3-oxazin-2-amine (X1-1) and 3-chloro-5-cyanopicolinic acid following General Procedure
G yielded the title compound as a colorless amorphous solid. MS: m/z = 456.4 [M+H]'.

fxample 14
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N-(3-({48,68)-2- Amino-4-methyl-6-(trifluoromethyl)-S,6-dihydro-4H-1,3-0xazin-4-y1)-4-
fluorophenyl)-5-methoxypicolinamide

The coupling of (48,68)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-0xazin-2-amine (XI-1) and 5-methoxy-picolinic acid following General Procedure G

viclded the title compound as a colorless amorphous solid. MS: m/z = 427.5 [M+H]".
Example 15

MN-{3-{{48,65)-2- Amino-4-methyl-6-({rifluoromethyD)-5,6-dihydro-4H-1,3-oxarin-4-y -4~

fluorophenyl)-S-(difluoromethoxy)picolinamide

L P U S T N S
fhe couphing of {45,65)-4-(5~ammno--tluorophenyl-4-methyl-&-{mritluorom.

4H-1,3-0oxazin-2-amine  (X1-1) and S-(diflucromethoxvipicolinic  acid (3.0.8cou o al
WO2011044181 (201 ] following General Procedure G yickded ¢ AR
colorless amorphous solid. MS: m/z = 463 .4 [Mi+H] .

Example 16

MN-(3-({45,68)-2- Amino-4-methyl-6-(trifluoremethyi)}-5,6-dihydro-4H-1,3-oxazin-4-yi}-4-

fluorophenyl)-5-(trifluoromethoxy)picolinamide

The coupling of (48,65)-4-(5~ammo-2-fluorephenyl)-4-methyl-6-(trifluoromethyl}-5,6-dihydro-
4H-1,3-oxazin-2-aminc  (XI-1) and S-(trifluoromecthoxy)picolinic acid [J.D.Scott et al
WO02011044181 (2011)] following General Procedure G vielded the title compound as a

Example 17

N-(3-({48,65)-2- Amino-4-methylk-6-(trifluoromethy})-5,6-dihydro-4H-1,3-oxazin-4-yi)-4-
fluorophenyl)-5-(difluoromethylpicolinamide

The coupling of (48,65)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-oxazin-2-aminc  (XI-1} and S-(difluoromethylypicolinic acid [J.D.Scott et al
WO2011044181 (2011)] following General Procedure G vyiclded the title compound as a
colorlcss amorphous solid. MS: m/z = 447.5 [M+H] .

Example 18

N-{3-((45,68)-2- Amino-4-methyl-6-(irifluoremethyl)-5,6-dihydro-4H-1,3-oxazin-4-yI)-4-
flnorophenyl)-5-(2,2,2-triflnorcethoxy)picolinamide

The coupling of (45,65)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-oxazin-2-amine (X1-1) and 5-(2,2,2-trifluoroethoxy)picolinic acid [D.Banner et al.
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WO02010128058 (2010)] following General Procedure G vyielded the title compound as a
colorless amorphous solid. MS: m/z = 495.4 [M+H]".

Example 19

M-(3-{(45,65)-2~-Amino-4-methyl-6-(triflucromethy)-5,6-dihydro-4H-1,3-oxazin-4-yl}-4-
fluorophenyl)-5-(flueromethyl)pyrazine-2-carboxamide

The coupling of (4S,65)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-oxazin-2Z-arnine (XI-1) and 5-(fluoromethylpyrazine-2-carboxylic acid [J.M.Ellard ot al,
W02011009898 (2011)] following General Procedure I yielded the title compound &5 a
H;

;._n(

coloriess amorphous solid. MS: m/z = 430.5 {Iv-

Example 28

N-(3-{{45,65)-2-Amino-4-methyl-6-{trilluoromethy)-5,6-dibvdro-4H-1,3-oxazin-4-v}

4
Y

:,¢.d

fluorophenyl)-5-(difluoromethy §}*)‘f. razine-Z-carboxamide

The coupling of {45.65)-4-(5-amino-2-fluorophenylj-4-methvi-6-{riflucromethyl)-5.6-dihvdro-
4H-1,3-oxazin-2-aminc (X1-1) and 5-(difluoromethylypyrazine-2-carboxylic acid {J.M.Ellard ct
al. WO2011009898 (QQU}‘, following General Procedure F viclded the title compound 28 a

colorless solid. MS: m/z = 448.5 [M+H]".
Example 21

N-(3~({45,65)-2- Amino-4-methyl-6-(trifluoromethvi)-5,6-dihydro-4H-1,3-oxazin-4-yi)-4-
fluorophenyl)-5-methylpyrazine-2-carboxamide

The coupling of (4S,65)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-

4H—I,3-0xazin—2-~amine (Xl—l) and 5—mcthvipvrazincwf’—carboxylic acid fbliowing (General

}_M-i-h] .
Example 22

N-(3-((45,68)-2- Amino-4-methyi-6-(trifluoromethyl)-5,6-dihvdro-4H-1,3-0xazin-4-y)-4-
fluorophenyl)-5-(but-Z-ynyloxy)pyrazine-2-carboxamide

The coupling of (45,68)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-oxazin-2-amine (X[-1) and 5-(but-2-ynyloxy)pyrazine-2-carboxylic acid [G.Csjernyik ct
al. WO2012087237 (2012)] following General Procedure F yiclded the title compound as a
white solid. MS: m/z = 466.5 [M+H]".

Example 23
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N~(3-{{45,65)-2-Amino-4-methyl-o-(triflaoromethyl)-5,6-dihydro-4 H-1,3-oxazin-4-y)-4-
fluorepheny-S-{fluoromethoxy)pyrazine-2-~carboxamide

The coupling of (45,6S)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(triffuoromethyl)-5,6-dihydro-
4H-1,3-oxazin-2-amine (XI-1) and 5-(fluoromethoxy)pyrazine-2-carboxylic acid [J.M.Eflard et
al. WO2011009898 (2011)] following General Procedure G yielded the title compound as a
colorless amorphous solid. MS: m/z = 446.5 [M+H]".

Example 24

MN-(3-({45,65)-2-Amino-d-methyi-6-(¢trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-y)-4-

fluorophenvip5-(diffuoromethoxyvipyrazine-Z-carboxamide

i

The coupiing of (45,65)-4-(5-amino-2-fuorophenyl)-4-methyl-6-(trifluoromctinyi)-5,0-dihvdro-
4H-1,3-0xazin-2-amine (Xi-1) and 5-{difinorometho )py‘fa/m ~2-carboxylic acid {J.M.Ellard et
al. WO2011009898 (2011)] following General Procedure G yiclded the titie compound as a

colorless amorphous solid. MiS: m/z = 446.5 [M-+HT .
b iy — 3 “a
Fxample 25

W-{3-{(45,65)-2-Amino-4-methyl-6-{rilluoromethyD-5,6-dihydro-4H-1 3-oxazin-4-vH-4-

ﬁuomphm} n)'-:Z*i fluoromethyloxazole-4-carboxamide

The coupling of (45,65)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(triflucromethyl)-5,6-dihydro-
4H-1,3-oxazin-2-amine {XI-1) and 2-(fluoromethyljoxazole-4-carboxylic acid [D.Banner ct al.
WO2011069934 (2011)} following Gcncrai Procedure F yielded the title compound as a

Example 26

N-{3-{(45,65)-2- Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4 H-1,3-oxazin-4-y1)-4~
flucrophenvi}-4-chloro-1-(difluoromethyi-1H-pyrazole-3-carboxamide

The coupling of (45,6S)-4-(5-amino-2-fluorophenyl}-4-methyl-6-(trifluoromethyl}-5,6-dihydro-
4H-1,3-oxazin-2-amine (XI-1) and 4-chloro-1-(difluoromethyl)-1H-pyrazole-3-carboxylic acid
[D.Banner ot al. W0O2011069934 (2011)] following General Procedure F oyiclded the title
compound as an off-white solid. MS: m/z = 470.4 [M+H]".

Example 27

N-(3-{(45,6S)-2- Amino-4-(fluoromethyvi)-6-(friflucromethyi)-5,6-dihydro-4H-1,3-oxazin-4-
yi}-d-ffworophenyl)-5-cyano-3-methylpicolinamide

The coupling of (48,65)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
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dihydro-4H-1,3-0xazin-2-amine (XI-2) and S-cyano-3-methylpicolinic acid [S.Badiger ot al.
W02011009943 (201 D] foliow-ing General Procedure G yielded the title compound as a light

Example 23

MN-(3-((48,65)-2- Amino-4-(fluoromethyl)-6-(triflusromethyl)-5,6-dihydro-4H-1,3-oxazin-4-
yh-4-fluorophenyl)-3-chloro-5-cyanopicolinamide

The coupling of (45,68 )-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(triflucromethyl)-5,6-
dihydro-4H-1,3-0%xazin-2-amine (X1-2) and 3-chloro-5-cyanopicolinic acid. following General

Ty

Procedure G vielded the ritle compound as a light veliow solid. MS: m/z = 474.4 [M+1117
Lxampic 29

N-(3-((45,65)-2-Amino-d-{Tlnoromethy-6-(Irifluoromethyiy-5,6-dihvdre-4H-1,3-oxazin-4-

D-4-flusrophenyl)-3,5-dickloropicelinamide

he coupling of (45.65)¢4-(5-amino-2-fluorophenyy-4-( fluoromethyl)-6-(trifluoromethyi-5.6-
dihydro-4H-1,3-0xazin-2-amine  (X1-2) and 3.5-dichloropicolinic acid following General
Procedure & viclded the title compauz‘ld as a colorless sohid. MS: m/z = 483 3 [M-+HY, 4853
[M+2+H] 2 [M4+H] .

Example 30

N-(3-((48,65)-2-Amino-d-{Hnoromethyl-6-(trifluoromethyl)-5,6-dihydro-4H-1 3-oxazin-4-
yi)-4-fluorophenyi)-S-methoxypicolinamide

The coupling of (4S,65)-4-(5-amino-2-fluorophenyl)-4- (ﬂumormthy) 6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-0oxazin-2-amine  (X1-2) and S-methoxypicolinic acid following General
Procedure G yiclded the title compound as an amorphous colorless solid. MS: m/z = 445.5
[M+H]".

Example 31

N-(3-{(45,68)-2- Amino-4d-(fluoromethy)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-
yh-4-fluorophenyl)-5-(difluoromethoxy)picelinamide

The coupling of (45,65)-4~(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-

dihydro-411-1,3-oxazin-2-aminc (XI1-2) and 5-(difluoromethoxy)picolinic acid following General
Procedure G yiclded the title compound as an amorphous colorless solid. MS: m/z = 481.4
[M+H]"

Exaraple 32



;_.
LA

20

25

30

WO 2013/116622 -67- PCT/EP2013/651166

N-{3-((45,65)-2-Amino-4-{{luoromethyl)-6-(trifluoromethyl}-5,6-dihydro-4H-1,3-0xazin-4-
yh)-d-floorophenyD-5-(irifluoromethoxy)picolinamide

The coupling of (48,68)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-2-aminc (XI-2) and 5-(trifluoromethoxy)picolinic acid following General
Procedure G vyielded the title compound as an amorphous colorless solid. MS: my/z = 499.4
M+HT".

Exampie 33

N-(3-((45,65)-2-Aming-4-{Tluoromethyi)-o-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-

vii-d-flusrophenvi}5-(diffuoromerhviipicolinamide

The coupling of (4S5,65-4-(5-amino-Z-fluorophenyij-4-(fuoromethyl)-6-(triffucromethyi)-5.6-
ol

s

dihydro-4H-1 3-oxazin-2-amine {(Xi-2} and S-(difluoromethyl)picolinic acid following General

Procedure (& vielded the title compound as an amorphous colorless solid. MS: m/z = 4654
\ el

AT
Example 34

N-{3-({48,65)-2- Amino-4-(NluoromethvD-6-{Irifluoromethvl}-5.6-dihydro-4 H-1 3-0xazin-4-

yh-4-Ruorophenyi)-3-(2,2,2-irifluoroethioxy)picslinamide

The coupling of (48,658)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(triflucromethyl)-5,6-
u“}ydm 4H-1, %—oxann—Z -amine (XI 2) and 5-(2, ,,fm'ﬂuoz’oethoxy}pico inic acid foElowing

513.4 i}M—s‘h} .
Example 35

N-(3-{(45,68)-2- Amino-4-(Taoromethyl)-o-(trifluoromethyl)-5,6-dihvdro-4 H-1,3-0xazin-4-
yh-4-fluorephenyl)-5-(fluoromethoxy)picolinamide

The coupling of (48,65)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-35,6-
dihydro-4H-1,3-oxazin-2-amine (XI-2) and 5-(flaoromethoxy)picolinic acid following Gencral
Procedure G yielded the title compound as a white solid. MS: m/z = 463.6 [M+H]".

Example 36

N-{3-((45,65)-2- Amine-4-(fluoromethyD-6-(friflnoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-
yh-4-fluorophenyl)-5-methoxypyrazine-2-carboxamide

The coupling of (48,65)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-

dihydro~-4H-1,3-0xazin-2-amine (XI-2) and 5-methoxypyrazine-2-carboxylic acid following
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General Procedure F yiclded the title compound as a colorless solid. MS: m/z = 446.4 [M+H]".
Example 37

N-(3-((45,65)-2- Amino-4-(fluoromethyl)-6-(triflnoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-
yh-d-fluorophenyi}-5-(noromethyDypyrazine-2-carboxamide

The coupling of (48,638)-4-(5-amino-2-fluoropheny)-4-(fluoromethy!)-6-(trifluocromethyl)-5,6-
dihydro-4H-1,3-oxazin-2-amine  (XI-2) and  S-(fluoromethyl)pyrazine-2-carboxylic  acid

following General Procedure F oyielded the title compound as a white solid. MS: m/z = 448.6
(MEHY

N-{3-{(45.65%-2-Aming-4-{Tluorom

P

yh-d-fluorophenyD-5-(but-Z-ynyloxyjpyrazi

e - o~

(A
Ui \"")

faed
1
t

dihydro-4¥i- .,§§~0xa2117~;~—amine (Xi-2y and  S-{(bur-Z-ynyloxyipyvrazine-Z-carboxyiic  acid

following General Procedure F yielded the title compound as a white solid. MS: m/z = 484 .4

IMEHTT
Example 39

N-(3~{{45,68)-2- Amino-4-(fluoromethyl)-6-(trifincromethyl)-5,6-dihydro-4H-1,3-oxazin-4-
vij-4-fluorophenyD-5-(difluoromethoxypyrazine-2-carboxamide

"he coupling of (48,68)-4-(5-amino-2-flucrophenyl)-4-(fluoromethyl}-6-(trifluoromethyl)-5,6-
dibhydro-4H-1,3-oxazin-2-aminc  (XI-2) and S5-(difluoremethoxy)pyrazine-2-carboxylic acid
following General Procedure G yielded the title compound as a colorless solid. MS: m/z = 482.6
[M+H]".

Example 40

M-(3-({45,65)-2-Amino-4-(Tluoromethy)-6-(triflasromethyl)-5,6-dihydro-4 H-1,3-0xazin-4-
yh-4-fluorophenyiy-5-(2,2-difluoroethoxypyrazine-2-carboxamide

The coupling of (48,65)-4-(5~amino-2-fluorophenyl)-4-(fluoromethy!)-6~(trifluoromethyi)-5,6-
dihydro-4H-1,3-oxazin-2-amine (X1-2) and 5~(2,2-difluorocthoxy)pyrazine-2-carboxylic acid
[Y.Suzuki et al. WO2009091016 (2009)] following General Procedure G yielded the title
compound as a colorless solid. MS: m/z = 496.6 [M+H]".

Example 41
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MN-(3-{{45,65)-2- Amino-4-(fluoromethyl)-6-(triflusromethyi)-5,6-dihvdro-4H-1,3-oxazin-4-
yl)-4-flnerophenyl)-5-(2,2,2-triflucroethoxy)pyrazine-2-carboxamide

The coupling of (4S,68)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-0xazin-2-amince (X1-2) and 5-(2,2,2-trifluoroethoxy)pyrazine-2-carboxylic acid
following General Procedure G yielded the title compound as a colorless solid. MS: m/z = 514.6
IM+HT

Example 42

M-(3-{(45,65)-2-Amino-4-{fluoromethyD-6-(trifluoromethyl)-5,6-dihydro-4 H- 1, 3-cxazin-4-
vipd-TuorophenyB-S-methyipyrazine-Z-carboxamide
The couphing of {45.08 -4 {S~amimo-2-fluorophenylj-4-{ Huoromethyly-6-(trifluoromethyli-35,6-

PETINN ] < s T s i P LR | P,
X2y and  S-methyipyrazine-I-carboxylic acid following

Vi

I TN AL VT ey &
dihydro-4ti-1, 3-0xazin-2-

o~

General Procedure G yielded the title compound as a colorless sotid. MS: m/z = 430.6 [M+H] .
Example 43

N-{3-({45,65)-2- Amino-4-{fluoromethyl)-6-(trifinoromethyl)-5,6-dithydro-4 H-1,3-oxazin-4-

vh-d~-fluerophenyvi}-5-{fluoromethoxy)pyrazine-2-carboxamide

The coupling of (4S5,65)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-2-amine  (X1-2) and S5-(fluoromethoxy)pyrazine-2-carboxylic  acid
following General Procedure G yielded the title compound as a colorless amorphous solid. MS:
m/z = 464.4 [M+H]".

Exaraple 44

N-(3-({45,65)-2-Amino-4-(TluoromethyD-6-(trifluoromethyl}-5,6-dihydro-4 H-1,3-oxazin-4-
yh-d-fluorophenyl)-3-methyipyrazine-2-carboxamide

The coupling of (45,6S)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-2-amine (XI-2) and 3-methylpyrazine-2-carboxylic acid following
General Procedure G yiclded the title compound as a light yellow oil. MS: m/z = 430.4 [M+H]".

Example 45

M-(3~((45,65)-2- Amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-
yvih-d-fluorophenyl)-5-(diffuoromethy)pyrazine-2-carboxamide

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-2-amine  (X1-2) and S5-(difluoromethyl)pyrazine-2-carboxylic acid
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[M+H]".
Example 46

N-{3-{{45,68)-2-Amino-4-(lluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-
yi)-4-finorophenyi)-4-chloro-1-(diftuoromethyl)-1H-pyrazole-3-carboxamide

The coupling of (45,65)-4-(5-amino-2-fluorophenyl)-4-(fluoromethy!)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-2-aminc ~ (XI-2) and  4-chloro-1-(difluoromethyl)-1H-pyrazole-3-
carboxylic acid following General Procedure G yielded the title cornpound as a colorless solid.

WS m/z = 4885 A A+HET

EN s PP A E 53 i SRR, Yo Y £ Py - % RO 25, L. " - P
8- 3-4{45,65)- 2 Amine-d-{Tugsromethy -6-(irifluoromethyl}-5,6-dihydre-4 51 3-oxazin-4

Y [y SP By N S rnie
vipd-fluosrophenyvh-2-(lluoromethvloxazele-4-carboxamide

ey, A B P A A R N I~ R N S 1N A FEY, IS PR o S SR S
FETS _“V';;}z;,ﬂo 1y 5\‘—',-,\,,'\‘/}--‘-—‘ ,}-“1}!}’2%?*-,‘51‘4‘\“‘;E" 1 ;av» ; 4.-1\5::_ Orey Hi,«;{_i:j”_q_.\;fki %.‘”,‘{U‘E.‘Ll’-;ll!y.'j“.),o"
A s VEL T 7 vl O oveviings f WL amet BT [ P P y SN 5
Sinvaro-sii-1,3-0xXazin-2-aming {Xi-27 and m{ﬂ‘u‘ romethyljoxazoic-4-carboxyiic acid following

General Procedure G yielded the title compound as an off-white solid. MS: m/z = 437.4 [M+H]'".

N-(3-((45,6R)-2- Amino-4-(difluoromethylj-6-(frifluoromethyl)-5,6~-dihydro-4 H-1,3-oxazin-
4-yl)-d-fluorophenyl}-5-cyanopicolinamide

The coupling of (48,6R)-4-(5-amino-2-fluorophenyf)-4-(diflucromethyl)-6-(trifluoromethyi)-5,6-
fihydro-4H-1,3-0oxazin-2-amine {XX1-2) and S-cyanopicolinic acid following General Procedure

F vielded the title compound as a white solid. MS: m/z = 458.6 [M+H]'.
Example 49

N-(3-((45,65)-2- Amino-d-(difluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-
4-yh-d-fluorophenyl)-S-cyanopicolinamide

The coupling of (45,65)-4-(5-amino-2-fluorophenyl)~-4-(difluoromethyl)-6-(trifluoromethyl)-5,6-

dihydro-4H-1 ,3~0xazin—2-amine (XXL].) and 5—cyan0pi<:01inic acid foiiowing General Procedure
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A compound of formula I,

I
wherein
R is selected from the group consisting of
1) aryl,
i) aryl substituted by 1-4 substituents individually selected from cyano, cyano-Cis-

R4

alkyl, halogen, halogen-C;¢-alkoxy, halogen-C;.s-alkyl, C;g-alkoxy, C;s-alkoxy-C;e-
alkyl, Cy¢-alkynyl-Cys-alkoxy, Css-alkynyl and Cys-alkyl,

ity heteroaryl, and

1v) heteroaryl substituted by 1-4 substituents individually selected from cyano,
cyano-Cis-alkyl, halogen, halogen-C,g¢-alkoxy, halogen-C,s-alkyl, C;s-alkoxy, Cis-
alkoxy-C s-alkyl, Cos-alkynyl-C; ¢-alkoxy, Cys-alkynyl and C;.¢-alkyl;

is selected from the group consisting of

1) hydrogen,

i) Cis-alkyl, and

i) halogen;

1s selected from the group consisting of

1) Cig-akkyl, and

i)  halogen-C;s-alkyl,

18 halogen-C, g-alkyl;

or pharmaceutically acceptable salts thereof.

2.

A compound according to claim 1, wherein R' is heteroaryl substituted by 1-2 substituents
individually selected from cyano, cyano-Cis-alkyl, halogen, halogen-C, s-alkoxy, halogen-
Cig-alkyl, Cis-alkoxy, Cig-alkoxy-Cig-alkyl, Crs-alkynyl-C;¢-alkoxy, Cye-alkynyl and
Cyg-alkyl.

A compound according to any of claims 1-2, whercin R” is halogen.
A compound according to any of claims 1-3, wherein R* is F.

. A compound according to any of claims 1-4, wherein R? is fluoro-Cs-alkyl.
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A compound according to any of claims 1-5, wherein R? is fluoromethyl.

A compound according to any of claims 1-4, wherein R?is Cy6-alkyl.

A compound according to any of claims 1-4 and 7, wherein R? is methyl.

A compound according to any of claims 1-8, wherein R* is fluoro-Cys-alkyl.

10. A compound according to any of claims 1-9, wherein R* is trifluoromethyl.

11. A compound according to any of claims 1-10, which is of formula Ta-1

H,N

O-_CF
Yy

la-1

wherein

R is selected from the group consisting of
1) aryl,
ii) aryl substituted by 1-2 substituents individually selected from cyano, cyano-C.s-
alkyl, halogen, halogen-C,;¢-alkoxy, halogen-C;¢-alkyl, C;s-alkoxy, C;s-alkoxy-Ci.e-
alkyl, C; s-alkynyl-C;s-alkoxy, Crs-alkynyl and Cis-alkyl,
iif)  heteroaryl, and
v) heteroaryl substituted by 1-2 substituents individually selected from cyano,
cyano-Cy¢-alkyl, halogen, halogen-C,¢-alkoxy, halogen-C¢-alkyl, Cj¢-alkoxy, Cie-
alkoxy-C,¢-alkyl, Crs-alkynyl-C;s-alkoxy, Cys-alkynyl and C,¢-alkyl; and

R® s seclected from the group consisting of

1) C i _G-alky}., and
i)  halogen-C, ¢-alkyl,

or pharmaceutically acceptable salts thereof.

12. A compound according to any of claims 1-11, wherein R’ is heteroaryl substituted by 1-2

substituents individually selected from cyano, halogen, halogen-C; ¢-alkoxy, halogen-C.¢-
alkyl, C;s-alkoxy, Cos-alkynyl-Cis-alkoxy and C; s-alkyl.

13. A compound according to any of claims 1-12, wherein R' is heteroaryl substituted by 1-2

substituents individually selected from cyano, halogen, halogen-Cis-alkoxy and Cis-
alkoxy.
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14.

15.

-
N

17.

A compound according to any of claims 1-13, wherein R' is 1-(difluoromethyl)-1H-
pyrazole-3-yl,  2-(fluoromethyloxazole-4-yl,  3,5-dichloro-pyridin-2-yl,  3-chloro-5-
cyanopyridin-2-yl, 3-methylpyrazine-2-yl, 4-chloro-1-(difluoromethyl)-1H-pyrazole-3-yl,
5-(2,2,2-trifluoroethoxy)pyrazine-2-yl,  5-(2,2-difluoroethoxy)pyrazine-2-yl,  5-(but-2-
ynyloxy)pyrazine-2-yl, 5-(difluoromethoxy)pyrazine-2-yl, 5-(difluoromethyl)pyrazine-2-yl,
5-(fluoromethoxy)pyrazine-2-yl, S-(fluoromethylypyrazine-2-yl, 5-chloro-pyridin-2-yl, 5-
cyano-3-methyl-pyridin-2-yl, S-cyano-pyridin-2-yl, 5-difluoromethoxy-pyrazin-2-yl, 5-
difluoromethoxy-pyridin-2-yl, 5-difluoromethyl-pyridin-2-yl, 5-fluoromethoxy-pyridin-2-
yl,  S-methoxy-pyrazin-2-yl,  5-methoxy-pyridin-2-yl,  5-methyl-pyrazine-2-yl,  5-
trifluoroethoxy-pyridin-2-yi,  S-trifluoromethoxy-pyrazin-2-yl or S-trifluoromethoxy-
pyridin-2-yl.

A compound according to any of claims 1-14, wherein R' is 5-cyano-pydidin-2-yl, 5-
chloro-pydidin-2-yl, 5-(2,2-difluoroethoxy)pyrazine-2-yl, 5-(2,2,2-
trifluoroethoxy)pyrazine-2-yl or S-methoxypyrazine-2-yl.

. A compound according to any of claims 1-15, wherein R’ is 5-cyano-pyridin-2-y1,
P g y p

A compound according to any of claims 1-16, selected from the group consisting of

N-(3-((4S,68)-2-amino-4-methyl-6-(trifluoromethyl)-3,6-dihydro-4H-1,3-oxazin-4-yi)-4-
fluorophenyl)-5-cyanopicolinamide, N-(3-((4S,6S)-2-amino-4-methyl-6-(trifluoromethyl)-
5,6-dihydro-4H-1,3-oxazm-4-yl)-4-fluorophenyl)-5-chloropicolinamide, N-(3-((4S,65)-2-
amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
fluorophenyl)-5-cyanopicolinamide, N-(3-((48,6S)-2-amino-4-(fluoromethyl)-6-
(trifluvoromethyl)-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-fluorophenyf)-5-chloropicolinamide,
N-(3-((4S,6S)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
fluorophenyl)-5-methoxypyrazine-2-carboxamide, N-(3-((48,68)-2-amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2~

difluoroethoxy)pyrazine-2-carboxamide, N-(3~((4S,65)-2-amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-(2,2,2-
trifluoroethoxy)pyrazine-2-carboxamide, N-(3-((4S,6R)-2-Amino-4-methyl-6-

(triftuoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-cyanopicolinamide,
N-(3~((4S,6R)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
fluorophenyl)-5-chloropicolinamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-(trifluoromethyl)-
5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-3,5-chloropicolinamide, N-(3-((4S,6S)-2-
Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
(fluoromethoxy)picolinamide, N-(3-((48S,65)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-cyano-3-methylpicolinamide, N-(3-
((48,6S)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
fluorophenyl)-3-chloro-5-cyanopicolinamide, N-(3-((4S,6S5)-2-Amino-4-methyl-6-
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(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
methoxypicolinamide, N-(3-((4S,65)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-(difluoromethoxy)picolinamide, N-(3-((4S,6S)-2-
Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-
(trifluoromethoxy)picolinamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-(difluoromethyl)picolinamide, N-(3-
((48,68)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H- 1 ,3-0xazin-4-yl)-4-
fluorophenyl)-5-(2,2,2-trifluorocthoxy)picolinamide, N-(3-((4S,6S)-2-Amino-4-methyl-6~
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-

(fluoromethyl)pyrazine-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
(diftuoromethyl)pyrazine-2-carboxamide, N-(3-((48S,68)-2-Amino-4-methyl-6-

(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl}-5-methylpyrazine-2-
carboxamide,  N-(3-((4S,6S)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3~
oxazin-4-yl)-4-fluorophenyl)-5-(but-2-ynyloxy)pyrazine-2-carboxamide, N-(3-((4S,6S)-2-
Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-
(fluoromethoxy)pyrazine-2-carboxamide, N-(3-((48S,6S)-2-Amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
(difluoromethoxy)pyrazine-2-carboxamide, N-(3-((48S,6S)-2-Amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-2-
(fluoromethyloxazole-4-carboxamide, N-(3-((48,6S)-2-Amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-4-chloro-1-
(difluoromethyl)-1H-pyrazole-3-carboxamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-cyano-3-
methylpicolinamide, N-(3-((4S,65)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyi)-3-chloro-5-cyanopicolinamide, N-(3-
((4S,68)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-
4-fluorophenyl)-3,5-dichloropicolinamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-
(trifluioromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-
methoxypicolinamide,  N~(3-((4S,65)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-(difluoromethoxy)picolinamide, N-(3-
((48,6S)-2-Amino-4-( fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-
4-fluorophenyl)-5-(trifluoromethoxy)picolinamide, N-(3-((4S,65)-2-Amino-4-
(fluoromethyl)-6-~(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
(difluoromethyl)picolinamide, N-(3-((4S,65)-2-Amino-4-(fluoromethyl)-6-
(triffuoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2,2-
trifluoroethoxy)picolinamide, N-(3-((4S,68)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyt)-5-
{(fluoromethoxy)picolinamide, N-(3-((48,6S)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-o0xazin-4-yl)-4-fluorophenyl)-5-methoxypyrazine-2-
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carboxamide, N-(3-((4S,65)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-(fluoromethyl)ypyrazine-2-carboxamide, N-(3-
((48,65)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)-3,6-dihydro-4H-1,3-oxazin-4-yl)-
4-fluorophenyl)-5-(but-2-ynyloxy)pyrazine-2-carboxamide, N-(3-((48S,6S)-2-Amino-4-
(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-fluorophenyl)-5-
(difluoromethoxy)pyrazine-2-carboxamide,  N~(3-((4S,65)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-o0xazin-4-y1)-4-fluorophenyl)-5-(2,2-

difluorocthoxy)pyrazine-2-carboxamide, N-(3-((48S,65)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2,2-
trifluoroethoxy)pyrazine-2-carboxamide, N-(3-((4S,65)-2-Amino-4-(fluoromethyl)-6-

(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-y1}-4-fluorophenyl)-5-methylpyrazine-2-
carboxamide,  N-(3-((4S,65)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-(fluoromethoxy)pyrazine-2-carboxamide, N-(3-
((4S,6S)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-
4-fluorophenyl)-3-methylpyrazine-2-carboxamide, N-(3-((4S,65)-2-Amino-4-
(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
(difluoromethyl)pyrazine-2-carboxamide, N-(3-((45,65)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-4-chloro-1-
(difluoromethyl)-1H-pyrazole-3-carboxamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-$,6-dihydro-4H-1,3-oxazin-4-yt)-4-fluorophenyl)-2-
(fluoromethyloxazole-4-carboxamide, N-(3~((4S,6R)-2-Amino-4-(difluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-cyanopicolinamide
and  N-~(3-((4S,6S)-2-Amino-4-(difluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-
oxazin-4-yl)-4-fluorophenyl)-5-cyanopicolinamide.

or a pharmaceutically acceptable salt thereof.
18. A compound according to any of claims 1-17, selected from the group consisting of

N-(3-((4S,65)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
fluorophenyl)-5-cyanopicolinamide,
N-(3-((485,6S)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-y1)-4-
fluorophenyl)-5-chloropicolinamide,
N-(3~((4S,65)-2-amimo-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
fluorophenyl)-5-cyanopicolinamide,
N-(3-((4S,6S)-2-amino-4-(fluoromethyl)-6-(trifluoromethy!)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
fluorophenyl)-5-chloropicolinamide,
N-(3-((48S,6S)-2-amino-4~-methyl-6-(trifluoromethyl)-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-
fluorophenyl)-5-methoxypyrazine-2-carboxamide,
N-(3~((4S,6S)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-0xazin-4-yl)-4-
fluorophenyl)-5-(2,2-difluoroethoxy)pyrazine-2-carboxamide, and
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N-(3-((4S,68)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
fluorophenyl)-5-(2,2,2-trifluoroethoxy)pyrazine-2-carboxamide,

or a pharmaceutically acceptable salt thereof.

19.

A process for preparing a compound of formula I as defined in any of claims 1 to 18, which
process compriscs reacting a compound of formula XI’ with a compound of formula XTI’ to
a compound of formula I.

XTI X' o

. 2 =2 4 PN T .
wherein R], R% R7and R” are as defined in any of claim 1 to 16.

20.

22.

23.

A compound of formula I according to any of claims 1-18, whenever prepared by a process
as defined in claim 19.

. A compound of formula I according to any of claims 1-18 for use as therapeutically active

substance.

A compound of formula I according to claims 1-18 for the use as therapeutically active
substance for the therapeutic and/or prophylactic treatment of diseases and disorders
characterized by elevated B-amyloid levels and/or B-amyloid oligomers and/or B-amyloid
plaques and further deposits or Alzheimer's disease.

A compound of formula 1 according to claims 1-18 for the use as therapeutically active
substance for the therapeutic and/or prophylactic treatment of amyotrophic lateral sclerosis
(ALS), arterial thrombosis, autoimmune/inflammatory diseases, cancer such as breast
cancer, cardiovascular diseases such as myocardial infarction and stroke, dermatomyositis,
Down’s Syndrome, gastrointestinal diseases, Glioblastoma multiforme, Graves Discase,
Huntington’s Disease, inclusion body myositis (IBM), inflammatory reactions, Kaposi
Sarcoma, Kostmann Disease, lupus erythematosus, macrophagic myofasciitis, juvenile
idiopathic arthritis, granulomatous arthritis, malignant melanoma, multiple miecloma,
rheumatoid arthritis, Sjogren syndrome, SpinoCerebellar Ataxia 1, SpinoCerebellar Ataxia
7, Whipple’s Disease or Wilson’s Disease.
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A pharmaceutical composition comprising a compound of formula I according to any of
claims 1-18 and a pharmaceutically acceptable carrier and/or a pharmaceutically acceptable

auxiliary substance.

Use of a compound of formula I according to any of claims 1-18 for the manufacture of a
medicament for the therapeutic and/or prophylactic treatment of Alzheimer's disease.

Use of a compound of formula [ according to any of claims 1-18 for the manufacture of a
medicament for the therapeutic and/or prophylactic treatment of amyotrophic lateral sclerosis
(ALS), arterial thrombosis, autoimmune/inflammatory diseases, cancer such as breast cancer,
cardiovascular diseases such as myocardial infarction and stroke, dermatomyositis, Down’s
Syndrome, gastrointestinal diseases, Glioblastoma multiforme, Graves Disease, Huntington’s
Disease, inclusion body myositis (IBM), inflammatory reactions, Kaposi Sarcoma, Kostmann
Disease, lupus erythematosus, macrophagic myofasciitis, juvenile idiopathic arthritis,
granulomatous arthritis, malignant melanoma, multiple mieloma, rheumatoid arthritis,
Sjogren syndrome, SpinoCerebellar Ataxia 1, SpinoCerebellar Ataxia 7, Whipple’s Disease
or Wilson’s Disease.



