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FLUOROMETHYL-5,6-DIHYDRO-4H-[l,3]OXAZIN£S 

Background Art 

Alzheimer's disease (AD) is a neurodegenerative disorder of the central nervous system 
and the leading cause of a progressive dementia in the elderly population. Its clinical symptoms 

5 are impairment of memory, cognition, temporal arid local orientation, judgment and reasoning 
but also severe emotional 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 societies with high life expectancies and also a significant economic 
burden for their health systems. 

10 AD is characterized by 2 major pathologies in the central nervous system (CNS), the 
occurrence of amyloid plaques and neurofibrillar tangles (Hardy ct a!.., The amyloid hypothesis 
of Alzheimer's disease: progress and problems on the road to therapeutics, Science. 2002 Jul 
19:297(5580):353-6, Selkoe, Cell biology of the amyloid beta-protein precursor and the 
mechanism of Alzheimer's disease, Anmi Rev Cell Biol. 1994;10:373-403). Both pathologies are 

15 also commonly observed in patients with Down's syndrome (trisomy 21), which also develop 
AD-like symptoms in early life. Neurofibrillar tangles are intracellular aggregates of the 
microtubule-associatcd protein tau (MAPT). Amyloid plaques occur in the extracellular space; 
their principal components are Ap-pcptidcs. The latter are a group of proteolytic fragments 
derived from the p-amyloid precursor protein (APP) by a series of proteolytic cleavage steps. 

20 Several forms of APP have been identified of which the most abundant are proteins of 695, 751 
and 770 amino acids length. They all arise from a single gene through differential splicing. The 
Ap-peptides arc derived from the same domain of the APP but differ at their N- and C-termim, 
the main specics are of 40 and 42 amino-acid length. There are several lines of evidence which 
strongly suggest that aggregated Ap-pcptides are the essential molecules in the pathogenesis of 

25 AD: 1) amyloid, plaques formed of Ap-peptides are invariably part of the AD pathology; 2) Ap-
peptides arc toxic for neurons; 3) in Familial Alzheimer's Disease (FAD) the mutations in the 
disease genes APP, PSN1, PSN2 lead to increased levels of Ap-peptidcs and early brain 
amyloidosis; 4) transgenic mice which express such FAD genes develop a pathology which bears 
many resemblances to the human disease. AP-peptides are produced from APP through the 

30 sequential action of 2 proteolytic enzymes termed P- and y-sccretase. p-Secretase cleaves first in 
the extracellular domain of APP approximately 28 amino acids outside of the trans-membrane 
domain (TM) to produce a C-termina! fragment of APP containing the TM- and the 
cytoplasmatic domain (CTFp). CTFp is the substrate for y-sccretase which cleaves at several 
adjacent positions within the TM to produce the Ap peptides and the cytoplasmic fragment. The 

35 y-secretase is a complex of at least 4 different proteins, its catalytic subunit is very likely a 
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presenilin protein (PSENl, PSEN2). The p-secretase (BACEl, Asp2; BACE stands for P-site 
APP-cleaving enzyme) is an aspartyl protease which is anchored into the membrane by a 
transmembrane domain (Vassar et al., Beta-secretase cleavage of Alzheimer's amyloid precursor 
protein by the transmembrane aspartic protease BACE, Science. 1999 Oct 22;286(5440):735). It 

5 is expressed in many tissues of the human organism but its level is especially high in the CNS. 
Genetic ablation of the BACEl gene in mice has clearly shown that its activity is essential for 
the processing of APP which leads to the generation of Ap-peptides, in the absence of BACEl 
no Ap-peptides arc produced (Lao et al, Mice deficient in BACEl, the Alzheimer's beta-
secretase, have normal phenotype and abolished beta-amyloid generation, Nat Neurosci. 2001 

10 Mar;4(3):231-2, Roberds et al., BACE knockout mice are healthy despite lacking the primary 
bcia-sccrciasc activity in brain: implications for Alzheimer's disease therapeutics. Hum Mol 
Genet. 2001 Jan J; 10(12):1317-24). Micc which have been genetically engineered to express, the 
human APP gene and which form extensive amyloid plaques and Alzheimer's disease like 
pathologies during aging fail to do so when p-sccrctasc activity is reduced by genetic ablation of 

15 one of the BACEl alleles (McConlogue et a!., Partial reduction of BACEl has dramatic effects 
on Alzheimer plaque and synaptic pathology in APP Transgenic Mice. J Biol Chem. 2007 Sep 
7;282(36):26326). It is thus presumed that inhibitors of BACEl activity can be useful agents for 
therapeutic intervention in Alzheimer's disease (AD). 

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

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

Inhibitors of BACEl can in addition be used to treat the following diseases: 
IBM (inclusion body myositis) (Vattemi G. el al., Lancet. 2001 Dec 8:358(9297): 1962-4), 
Down's Syndrome (Barbiero L. et al., Exp Neurol. 2003 Aug;182(2):335-45), Wilson's Disease 

25 (Sugimoto I. et al., J Biol Chem. 2007 Nov 30;282(48):34896-903), Whipple's disease (Dcsnues 
B. et al., Clin Vaccine Immunol. 2006 Feb; 13(2): 170-8), Spinocerebellar Ataxia 1 and 
Spinocerebellar Ataxia 7 (Gatchcl J.R. et al., Proc Natl 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.A. et al., Neurol 2005 May;57(5):664-78), Kaposi Sarcoma (Lagos D. et al, 

30 Blood, 2007 Feb 15; 109(4): 1550-8), Glioblastoma multiforme (E-MEXP-2576, 
http://www.ebi.ac.uk/microarrav-as/aer/result?queryFor^PhvsicalArrayDcsign&aAccession^A-
MEXP-258), Rheumatoid arthritis (Ungethuem U. et al, GSE2053), Amyotrophic lateral, 
sclerosis (Koistinen H. et al, Muscle Nerve. 2006 0ct;34(4):444-50 and Li Q.X. et al, Aging 
Cell. 2006 Apr;5(2): 153-65), Huntington's Disease (Kim Y.J. et al., Neurobiol Dis. 2006 

35 May;22(2):346~56. Epub 2006 Jan 19 and Hodges A. et al., Hum Mol Genet. 2006 Mar 
15;15(6):965-77. Epub 2006 Feb 8), Multiple Mieloma (Kihara Y. et al, Proc Natl Acad Sci U S 
A. 2009 Dec 22;106(51):21807-12), Malignant melanoma (Talantov D. et al, Clin Cancer Res. 
2005 Oct I5;l 1 (20):7234-42), Sjogren syndrome (Basset C. et al., Scand J Immunol. 2000 
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Mar;51(3):307-ll), 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 al, Cancer Res. 2008 Jan 15;68(2):388-94 and Kondoh K. 
et al., Breast Cancer Res Treat. 2003 Mar;78(l):37-44), Gastrointestinal diseases (Hoffmeister A. 

5 et al, JOP. 2009 Sep 4;10(5):501-6), Autoimmune/inflammatory diseases (Woodard-Grice A.V. 
et al, J 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. et 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(ll):855-63), 

10 Cardiovascular diseases such as Myocardial infarction and stroke (Maugeri N. et 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 

15 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 

20 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 and 
Wilson's Disease. The novel compounds of formula I have improved pharmacological 

25 properties. 

Field of the Invention 

The present invention provides FluoromethyI-5,6-dihydro-4H-[l,3]oxazin~2-ylamines 
having BACEl inhibitory properties, their manufacture, pharmaceutical compositions containing 
them and their use as therapeutically active substances. 

30 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 
pharmaceutical^ acceptable salt thereof. 

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

.4 

wherein 
R! is selected from the group consisting of 

i) aryl, 
ii) aryl substituted by 1-4 substituents individually selected from cyano, cyano-Ci-6-

10 alkyl, halogen, halogen-Ci.6-alkoxy, halogen-Ci_6-alkyl, Ci-6-alkoxy, C1.6-alkoxy-C1.6-
alkyl, C2-6-alkynyl-Ci-6-alkoxy, C2-6-alkynyl and C{.6-alkyl, 
iii) heteroaryl, and 
iv) heteroaryl substituted by 1-4 substituents individually selected from cyano, 
cyano-Ci-6-alkyl, halogen, halogen-Ci-6-alkoxy, halogen-Ci.6-alkyl, Ci.6-alkoxy, Ci-6-

15 alkoxy-Ci.6-alkyl, C2-6-alkynyl-Ci-6-alkoxy, C2-6-alkynyl and Ci^-alkyl; 
R2 is selected from the group consisting of 

i) hydrogen, 
ii) Cj-6-alkyl, and 
iii) halogen; 

20 R3 is selected from the group consisting of 
i) Ci-6-alkyl, and 
ii) halogen-C]-6-alkyl, 

R4 is halogen-Cj-6-alkyl; 
or pharmaceutical!y acceptable salts thereof. 

25 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 XP to a compound of formula I. 
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R\ .OH 

xir r 

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. 

5 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 (3-amyloid levels and/or p-amyloid oligomers and/or (3~ 

10 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, 

15 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 

20 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 
pharmaceutical^ acceptable auxiliary substance. 

In a eighth aspect, there is provided use of a compound of formula I as defined herein for 
25 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 
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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 

5 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 (P-secretase, BACEl or Memapsin-2) inhibitory 
10 activity and may therefore be used in the therapeutic and/or prophylactic treatment of diseases 

and disorders characterized by elevated (3-amyloid levels and/or p-amyloid oligomers and/or 
p-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 
15 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 BACEl, such as Alzheimer's disease. Furthermore, the formation, or formation and 
deposition, of p-amyloid plaques in, on or around neurological tissue (e.g., the brain) are 

20 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 
25 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.6~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 

30 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 "Cj.6-alkyl" are 
nCi-3-alkyl". Specific groups are methyl and ethyl. Most specific is methyl. 

The term "halogen-Ci-6-alkyl", alone or in combination with other groups, refers to Cj_6-
35 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-Ci^-alkyl" is 
fluoro-Cj-6-alkyl and a particular "halogen-C].3-aIkyl" is fluoro-Cj-3-alkyl Examples are 
trifluoromethyl, difluoromethyl, fluorometlryi and the like. A specific group is trifluoromethvl. 

The term "cyano-Ci-6-alkyl", alone or in combination with other groups, refers to CW 
5 alkyl as defined herein, which is substituted by one or multiple cyano, particularly 1 cyano. 

Examples are cyanomethyl, cyanoethyl and the like. 

The term "Ci-e-alkoxy-Ct-e-alkyl". alone or in combination with other groups, refers to Cj. 
6-alkyl as defined herein, which is substituted by one or multiple Ci-6-alkoxy, as defined herein, 
particularly 1 Ci^.-alkoxy. Particular "Q^-alkoxy-Ci .6-alkyl" is mcthoxy-Cj^-alkyl. Examples 

The term '"cyano", alone or in combination with other groups, refers to "N~C-(NC-). 

The term "halogen", alone or in combination, with other groups, denotes chJoro (CI), iodo 
(1), fiuoro (F) and bromo (Br). Particular "halogen" is CI and F. A specific group is F. 

The term "heteroaryl". alone or in combination vviih other groups, refers to an aromatic 
15 carbocyclic group of having a single 4 to 8 membercd ring, in particular 5 to 8, or multiple 

condensed rings comprising 6 ro 34. in particular 6 to 10 ring atoms and containing 1, 2 or 3 
hetcroatoms individually selected from N, O and S, in particular IN or 2"N, in which group at 
least one heterocyclic ring is aromatic. Examples of "heteroaryl" include benzofuryk 
bcnzoimidazolyl, ] H-benzoimidazoly 1, benzooxazinyl, benzoxazolyl, benzothiazinyl, 

20 bcnzothiazoiyl, benzothienyl, benzotriazolyl, fury I, imidazolyl, indazolyl, IH-indazolyl, indolyl, 
isoquinolinyl, isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl (pyrazyl), 1 H-pyrazolyl, 
pyrazolo[l,5-a]pyridinyL pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl, 
thiazolyl, thicnyl, triazolyl, 6,7-dihydro-5H-[l]pyrindinyl and the like. Particular "heteroaryl" arc 
pyridinyl and pyrazinyl, as well as oxazolyl and IH-pyrazolyl. Specific "heteroaryl" are pyrid in-

25 2-yi and pyrazin-2-yl, as well as lH-pyrazole-3-yl and oxazol-4-yl. 

The term nC]^-alkoxy", alone or in combination with other groups, stands for an 
-0-Cj...6-alkyl 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, methoxy (O'Me, 
MeO), ethoxy (OEt), propoxy, isopropoxy (i-propoxy), n-butoxy, i-butoxy (iso-butoxy), 

30 2-butoxy (sec-butoxy), t-butoxy (tert-butoxy), isopentyloxy (i-pentyloxy) and the like. Particular 
"Ci-6-alkoxy" are groups with 1 to 4 carbon atoms. Specific is methoxy. 

The term "halogen-Cj-e-alkoxy", alone or in combination with other groups, refers to CM-
alkoxy as defined herein, which is substituted by one or multiple halogens, in particular fiuoro. 
Particular "halogen-Cj-6-alkoxy" are fluoro-Ci-6-alkoxy. Specific "halogen-Ci-6-alkoxy" is 

35 trifluoromethoxy. 
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The term "C2^-alkynyl-Ci-6-alkoxy", aione or in combination with other groups, refers to 
Ci-6-al.koxy as defined herein, which, is substituted by one or multiple CV/.-alkynyl as defined, 
herein, in particular 1 C2-6-alkynyl. 

The term "C2-6-alkynyl", aione or in combination with other groups, denotes a monovalent 
5 linear 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 triple bonds. Examples of Co.g-alkynyl include 
ethynyl, propynyl, and n-butynyl. 

The term "aryl" denotes a monovalent aromatic carbocyclic mono- or bicyclic ring system 
comprising 6 to 10 carbon ring atoms. Examples of aryl moieties include phenyl and naphthyl. 

]0 Specific "aryl" is phenyl. 

The term "pharmaceutical iy acceptable salts" refers to salts that are 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 limited to acetic acid, citric acid, formic acid, fumaric acid, 
hydrochloric acid, lactic acid, rnaleic acid, malic acid, methanc-si.ufbn.ic acid, nitric acid, 

15 phosphoric acid, p-toiucnesuiphomc 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 arc hydrochloric acid, trifluoroacetic acid and fumaric acid. 

The terms "pharmaceutical acceptable carrier" and "pharmaceutical^ acceptable 
auxiliary substance" refer to carriers and auxiliary substances such as diluents or excipicnts that 

20 are compatible with the other ingredients of the formulation. 

The term "pharmaceutical composition" encompasses a product comprising specified 
ingredients in pre-dctermined amounts or proportions, as well as any product that results, directly 
or indirectly, from combining specified ingredients in specified amounts. Particularly it 
encompasses a product comprising one or more active ingredients, and an optional carrier 

25 comprising inert ingredients, as well as any product that, results, directly or indirectly, 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 ingredients. 

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

the function of a particular protein. 

The term "half maximal, inhibitory concentration" (JC50) denotes the concentration of a 
particular compound required for obtaining 50% inhibition of a biological process in vitro. IC50 
values can be converted logarithmically to pIC5o values (-log IC50), in which higher values 

35 indicate exponentially greater potency. The IC50 value is not an absolute value but depends on 
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experimental conditions e.g. concentrations employed. The IC50 value can be converted to an 
absolute inhibition constant (Ki) using the Cheng-Prusoff equation (Bioehem. Pharmacol. (1973) 
22:3099). The term "inhibition constant" (Ki) denotes the absolute binding affinity of a 
particular inhibitor to a receptor, it is measured using competition binding assays and is equal to 

5 the concentration where the particular inhibitor would occupy 50% of the receptors if 110 
competing ligand (e.g. a radioligand) was present. Ki values can be converted logarithmically to 
pKi values (-log Ki), in which higher values indicate exponentially greater potcncy. 

"Therapeutically- effective amount" means an amount of a compound that, when 
administered to a subject for treating a disease state, is sufficient to effect such treatment for the 

10 disease state. The "therapeutically effective amount" will vary depending on the compound, 
disease state being treated, the severity or the disease treated, the age and relative health of the 
subject, the route and form of administration, the judgment of the attending medical or veterinary 
practitioner, and other factors. 

The term, "as defined herein." and "as described herein" when referring to a variable 
15 incorporates by reference the broad definition of the variable as well as particularly, more 

particularly and most particularly definitions, if any. 

The terms "treating", "contacting" and "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 

20 the indicated and/or the desired product may not necessarily result directly from the combination 
of two reagents which were initially added, i.e., there may be one or more intermediates which 
are produced in the mixture which ultimately leads to the formation of the indicated arid/or the 
desired product. 

The term "protecting group" denotes the group which, selectively blocks a reactive site in a 
25 multifunctional compound such that a chemical reaction can be carried out selectively 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 PJ) denotes groups intended to protect an amino group and 

30 includes benzyl, benzyloxycarbonyl (carbobenzyloxy, CBZ), 9-Fluorenylmethyloxycarbonyl 
(FMOC), p-mcthoxybcnzyloxycarbonyl, p-nitrobenzyloxycarbonyl, re/t-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. McGmie, 

35 Ed., Plenum Press, New York, NY, 3 973, 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 terf-butoxycarbonyl group and dimcthoxytrityl. 

The term "leaving group" denotes the group with the meaning conventionally associated 
with it in synthetic organic chemistry, i.e., an atom or group displaceable. under substitution 

5 reaction conditions. Examples of leaving groups include halogen, in particular brorno, alkanc- or 
arylenesulfonyloxy, such as methanesulfonyloxy, ethancsulfonyloxy, thiomethyl, 
benzenesulfonyloxy, tosyloxy, dihalophosphinoyloxy, optionally substituted bcnzyloxy, 
isopropyloxy, and acyloxy. 

The term "aromatic" denotes the conventional idea of aromaticity as defined in the 
10 literature, in particular in IUPAC - Compendium of Chemical Terminology, 2nd, A. D. 

McNaught Sc A. Wilkinson (Eds). Biackwcil Scientific Publications. Oxford (1997). 

The term "pharmaceutically acceptable excipient" denotes any ingredient having no 
therapeutic activity and being non-toxic such as disintegrators, binders, .fillers, solvents, buffers, 
tonicity agents, stabilizers, antioxidants, surfactants or lubricants used in formulating 

.15 pharmaceutical products. 

Whenever a chiral carbon is present in a chemical structure, it is intended that ail 
stereoisomers associated with that chirai carbon are encompassed by the structure as pure 
stereoisomers as well as mixtures thereof. 

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

All separate embodiments may be combined. 

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

wherein 
25 R] is selected from, the group consisting of 

i) aryl, 
ii) aryl substituted by 1-4 substituents individually selected from cyano, cyano-Cj.6-
alkyl, halogen, halogcn-C\.6-aIkoxy, halogen-Ci-6-alkyl, Cj-6-alkoxy, Ci-6~alkoxy-C\_6-
alkyl, C2-6-allcynyl-Ci-6-alkoxy, C2-6-alkynyl and Ci-6-alkyl, 
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iii) heteroaryl, and 
iv) heteroaryl substituted by 1-4 substituents individually selected from cyano, 
cyano-C]_6-alkyl, halogen, halogen-Ci-6-alkoxy, h.alogen-Ci-6-alkyl, Ci-6-aikoxy, Ci-6-
aikoxy-Cs-6-alkyl, C2-6-alkynyl-C]-6-alkoxy, Co^-aikynyl and Ci^-alkyl; 

R2 is selected from the group consisting of 
i) hydrogen, 
ii) Cs -6-alkyl, and 
iii) halogen; 

RJ is selected from the group consisting of 
i) Ci-6-alkyl, and 
i i) h a So g e n- C i _$ •- a Iky 1, 

R4 is halogen-Ci-f,-alkyl; 

or pharmaceutical^ acceptable salts thereof 

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

wherein 
R1 is selected from the group consisting of 

i) aryl, 
ii) aryl substituted by .1-2 substituents individually selected from cyano, cyano-Ci6-
alkyl, halogen, halogen-Cj-6-alkoxy, halogen-C|.<s-alkyl, Cj-G-alkoxy, Ci-6-alkoxy-Ci_6-
alkyl, C2/)-alkynyl-C]_6-alkoxy, C2-6-alkynyl and Ci_6~alkyl, 
iii) heteroaryl, and 
iv) heteroaryl substituted by 1-2 substituents individually selected from cyano, 
cyano-Ct-6~alkyl, halogen, halogcn-Ci-6-alkoxy, halogcn-Ci.6-alkyl, Ci-6-alkoxy, Cs-6-
alkoxy-Ci..6-alkyl, Ca.G-alkynyl-Ci^-alkoxy, CWalkynyl and Cj .6-alkyl; 

R2 is selected from the group consisting of 
i) hydrogen, 
ii) Cj.6-alkyl, and 
iii) halogen; 

R3 is selected from the group consisting of 
i) Ci„6-alkyl. and 
ii) halogen-Ci-6-alkyl, 

R4 is halogen-C]-6-alkyl; 



or pharmaceuticaliy acceptable salts thereof. 

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

wherein 
5 R.' is selected from the group consisting of 

i) aryl, 
ii) aryl substituted by 1-4 substituents individually selected from, cyano, cvYnc-C;^-
alkyl, halogen, halogen-CVo-alkoxy, haJogen-Cj-6-aikyl, Ci^-aikoxy, Ci.<}-alkoxy-Ci.6-
alkyl, C2-6-alkynyl-Cj.6-alk.oxy. C;;.6-a!kynyl and CYy-alky]. 

10 iii) heteroaryl, and 
iv) heteroaryl substituted by 1-4 substituents individually sclcctcd from cyano, 
cyano-Cj^-alkyi, halogen, halogen-Cj^-alkoxy, halogen-Ci-6-alkyl, Ci^-alkoxy, C1-6-
alkoxy-C'i <y-a!kyl, C^-alkvnyl-Cs,6-alkoxy. Gv^-alkyny} and Cv;-aikyi: 

R2 is sclcctcd from the group consisting of 
15 i) hydrogen, 

ii) C|.<5-alkyl, and 
iii) halogen; 

R""1 is selected from the group consisting of 
i) Ci.6-al.kyl, and 

20 ii) halogen-Ci-6-alkyl, 
R4 is halogen-Ci-6-alkyl; 

or pharmaceuticaliy acceptablc salts thereof. 

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

,4 

25 wherein 
R1 is selected from the group consisting of 

i) aryl, 
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ii) aryl substituted by 1-4 substituents individually selected from cyano, cya.no-Ci-6-
alkyl, halogen, halogen-Cj-e-alkoxy, halogen-Ci.-6-alkyl, Cj.r>-alkoxy, C].6-alkoxy-Ci-6-
alkyl, C2-6-alkynyl-C].6-aikoxy, C2-c-alkynyl and Ci-6-alkyl, 
iii) heteroaryl, and 

5 iv) heteroaryl substituted by 1-4 substituents individually selected from cyano. 
cyano-Cj-6-alkyl, halogen, halogen-Cj^-alkoxy, halogcn-Ci^-alkyl, Ci^-alkoxy, Ci-6-
alkoxy-C]^-alkyl, C2-6-alkynyl-C1.6-al.koxy, C2-6-alkynyl and Ci-r.-alkyl; 

R2 is selected from the group consisting of 
i) hydrogen, 

0 ii) Ci_6-alkyl, and 
ui) halogen; 

R' is sclcctcd from the group consisting of 
i) Ci-6-alkyl, and 
ii) halogcn-Ci 6-alkyk 

5 R'1 is halogen-Ci-6-aikyl; 

or pharmaceuticaliy acceptable salts thereof 

A certain embodiment of the invention provides a compound of formula !a-l, 

H2MVOV/CF3 
" n 

ia-

wherein 
20 R1 is selected from the group consisting of 

i) aryl, 
ii) aryl substituted by 1-2 substituents individually selected from cyano, cyano-Ct-6-
alkyl, halogen, halogen-Ct-6-alkoxy, halogen-Ci_6-alkyl, Ci^-alkoxy, Ci.c-alkoxy-Ci-6-
a.l.kyl, C2-6-alkynyl-Ci-6-alkoxy, C^-e-alkynyi and Ci-6-al.kyl, 

25 iii) heteroaryl, and 
iv) heteroaryl substituted by 1-2 substituents individually selected from cyano, 
cyan.o-Ci.6-alkyl, halogen, halogen-Cj^-alkoxy, halogen-Cj-c-alkyl, Ci-6-alkoxy, Ci-c-
alkoxy-Ci..6-alkyJ., C2-6-aIkynyl-Ci^-alkoxy, C2-6~alkynyj and Ci-6-alkyl; and 

R3 is selected from the group consisting of 
30 i) Ci_6-alkyl, and 

ii) halogen-Cj-6-alkyl, 

or pharmaceuticaliy acceptable salts thereof. 
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A. ccrtaiti embodiment of the invention provides a compound of formula Ia-1 

.(X 

Ja-r 

wherein 
R1 is heteroaryl substituted by 1-2, substituents individually selected from cyano and 

5 halogen, 

or pharmaccuticaliy acceptable salts thereof. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R2 is halogen. 

A certain embodiment of the invention provides a compound as described herein, wherein 
10 R2isF. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R2 is hydrogen. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R2 is Cur-alky!. 

15 A certain embodiment of the invention provides a compound as described herein, wherein 
R2 is methyl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R3 is halogen-Cj-6-alfcyl. 

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

20 R"' is fl.uoro-C]-6-alkyi. 

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

A certain embodiment of the invention provides a compound as described herein, wherein 
R"' is Ci-6-alkyl. 

25 A certain embodiment of the invention provides a compound as described herein, wherein 
R3 is methyl. 
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A certain embodiment of the invention provides a compound as described herein, wherein 
R4 is fluoro-Ci-6-alkyl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R4 is trifiuoromethyl. 

5 A ccrtain embodiment of the invention provides a compound as described herein, wherein 
R1 is heteroaryl substituted by 1-2 substituents individually selected from cyano, cyano-Ci-6-
alkyl, halogen, haiogen-Cj-6-alkoxy, halogen-Ci^-alkyl, Q-6-alkoxy, Ci-6-alkoxy-Ci .6-al.kyl, C2. 
6-alkynyl-Ci..6-alkoxy, Q^-alkynyl and C]-6-alkyl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
10 R1 is heteroaryl substituted by 1-2 substituents individually sclcctcd from cyano, halogen, 

haiogen-Cs-6-alkoxy, halogcn-Ci-6-alkyl, Ci-o-alkoxy, C7.-6-alkynyl-C1-6-al.koxy and Ci-6-al.kyl. 

A. certain embodiment of the invention provides a compound as described herein, wherein 
R' is heteroaryl substituted by 1-2 substituents individually selected from cvano, halogen. 
halogcn-Ci.6-alkoxy and C..]_6-alkoxy. 

15 A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is pyridinyl or pyrazinyl substituted by 1-2 substituents individually selected from cyano. 
halogen, halogen-Ci.6-alkoxy and Cj-6-allcoxy. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is pyridinyl substituted by cyano. 

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

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is pyridinyl substituted by halogcn-Ci-6-alkoxy. 

A certain embodiment of the invention provides a compound, as described herein, wherein 
25 R1 is pyridinyl substituted by Ci.o-alkoxy. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R.! is pyridinyl substituted by cyano and Cj-e-alkyl. 

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

30 A ccrtain embodiment of the invention provides a compound as described herein, wherein 
R.1 is pyridinyl substituted by halogen-Ci-6-alkyl. 
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A ccrtain embodiment of the invention provides a compound as described herein, wherein 
R1 is pyridinyl substituted by Ci^-alkyl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
Rj is pyrazinyl substituted by C)-6-alkyl. 

5 A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is pyrazinyl substituted by haiogen-C]..6-ai.koxy. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is pyrazinyl substituted by halogcn-Ci.6-alkyl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
10 R1 is pyrazinyl substituted by Ci.6-alkoxy. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is pyrazinyl substituted by C2-6-alk.ynyl-Ci-6-alkoxy. 

A ccrtain embodiment of the invention provides a compound as described herein, wherein 
R1 is oxazolyl substituted by halogen-Cj^-alkyl. 

15 A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is pyrazoiyl substituted by ha)ogen-C|.6-alkyL 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is l-(difluorometbyl)-lH-pyrazole-3-yl, 2-(fluoromethyl)oxazole-4-yI, 3,5-dichloro-pyridin-
2-yl, 3-chloro-5-cyanopyridin-2-yl, 3-raethylpyrazine-2-yl, 4-chloro-1 -(difluoromethyl)-1H-

20 pyrazole-3-yl, 5-(2,2,2-trifluoroethoxy)pyrazinc-2-yl, 5-(2,2~dif!uorocthoxy_)pyrazine-2~yl, 5-
(but-2-ynyloxy)pyrazinc-2-yl, 5-(difluoromcthoxy)pyrazine-2-yl, 5-(difluoromethyl)pyrazine-2-
yl, 5-(fluoromethoxy)pyrazine-2-yl, 5-{fluoromcthyl)pyrazinc-2-yl, 5-chloro-pyridin-2-yl, 5-
cyano-3-methyl-pyridin-2-yl 5-cyano-pyridin-2-yl, 5-difluoromethoxy-pyrazin-2-yl, 5-
difluoromethoxy-pyridin-2-yl, 5-dif]uoromethyl-pyridin-2-yl, 5-fluoromethoxy-pyrid in-2-y 1, 5-

25 methoxy-pyrazin-2-yl, 5-methoxy-pyridin-2-yl, 5-methyi-pyrazine-2-yl, 5-trifluoroethoxy-
pyridin-2-yl, 5-trifluoromcthoxy-pyrazin-2-yl or 5-trifluoromcthoxy-pyridin-2-yL 

A. certain embodiment of the invention provides a compound as described herein, wherein 
R1 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 5-meth.oxypyrazinc-2-yl. 

30 A certain embodiment of the invention provides a compound as described herein, wherein 
Rs is l-(difluoromethyJ)-lH-pyrazole«3-yi. 
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A certain embodiment of the invention provides a compound as described herein, wherein. 
R1 is 2-(fluoromethyl)oxazole-4-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 3,5-dichloro-pyridin-2-yi... 

5 A ccrtain embodiment of the invention provides a compound as described herein, wherein 
R.1 is 3-chloro-5-cyanopyridin-2-yL. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 3-methylpyrazine-2-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
10 R: is 4-chloro-1 -(difluoromethyi)-l H-pyrazoie-3-yL 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 5-(bu?-2-ynyloxy)pyrazine-2-yJ. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R' is 5-(difluoromethoxy)pyrazine-2-yl. 

15 A ceriam embodiment of the invention provide^ a compound as described herein, wherein 
R1 is 5-(difiuorora.ethyl)pyrazine-2-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 5-(fluoromethoxy)pyrazme-2-yi. 

A certain embodiment of the invention provides a compound as described herein, wherein 
20 Rs is 5-(fluoromethyl)pyrazine-2-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R] is 5-cyano-3-mcthyl-pyridin-2-yL 

A certain embodiment of the invention provides a compound as described herein, wherein 
Rl is 5-difiuorornethoxy-pyrazin-2-y]. 

25 A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 5-difluoromethoxy-pyridin-2-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 5-dif]uoromethyl-pyi'idin-2-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
30 R1 is 5-fluoromethoxy-pyridin-2-yl 
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A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 5-methoxy-pyridin-2-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein. 
R1 is 5-methyI-pyrazi.ne-2-yl. 

5 A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 5-trifSuorocthoxy-pyridin-2-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 5-trifluoromethoxy-pyrazin.-2-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
10 Rs is 5-trifluoromethoxy-pyridin-2-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 5-cyano-pydidin.-2-yi, 

A certain embodiment of the invention provides a compound as described herein, wherein 
R! is 5-ch!oro-pydidin-2-yl. 

15 A certain embodiment of the invention provides a compound as described herein, wherein 
R! is 5-(2,2-difluorocthoxy)pyrazine-2-yl. 

A certain embodiment of the invention provides a compound as described herein, wherein 
R1 is 5-(2.2,2-trifluoroethoxy)pyrazine-2-yl. 

A ccrtain embodiment of the invention provides a compound as described herein, wherein. 
20 R1 is 5-mcthoxypyrazine-2-yi. 

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

N-(3-((4S,6S)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-J ,3-oxazin-4-yl)-4-
fluoropheny])-5-cyanopicolinamide, N-(3~((4S,6S)-2-amino-4-methyl-6-(trifluoromethyi)-

25 5,6-dihydro-4H- S ,3-oxazin-4-yl)-4-fluorophcnyl)-5-ch.loropico]inamide, N-(3-((4S,6S)-2-
amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-!,3-oxazin-4-yl)-4-
fluoropheny!)-5-cyanopicoiinamide, N-(3-((4S,6S)-2-amino-4-(fluoromethyl)-6-
(trifluorometh.yi)-5,6-dihydro-4H-l ,3-oxazin-4-yl)-4-fl.uorophenyl)-5-chloropicoiinamide, 
N-(3-((4SJ6S)-2-amino-4-mcthyl-6-(trifluoromcthyl)-5,6-dihydro-4H-l,3"Oxazin-4~yl)-4~ 

30 f]uorophenyi)-5-methoxypyrazine-2~carboxamide, N-(3-((4S,6S)-2-amino-4-methyl-6-
(triflu.oromethyl)-5,6-dihydro-4H-J ,3-oxazin-4-yl)-4-f3uorophenyl)~5-(2,2-
difIuoroethoxy)pyrazinc-2-carboxamide, N-(3-((4S,6S)-2-amino-4-methyl-6-
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(trif]uoromethyJ)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2,2-
trif[uoroethoxy)pyrazine-2-carboxamide, N-(3-((4S,6R)-2-Amitio-4-inethyi-6-
(triiluoromethyl)-5,6-dibydro-4H-l ,3-oxazin-4-y].)-4-fiuorophenyi)-5-cyanQpicolinamide, 
N-(3-((4S,6R)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H~l,3-oxazin-4-yl)-4-

5 fluorophcnyl)-5-chloropicolinami.de, N-(3-((4S,6S)-2-Ammo-4-mcthyl-6-(tri.fl.uoromethyl)-
5,6-di.hydro-4H-1,3-oxazin-4-yl)-4-f]uorophcnyl)-3,5-chloropicolinami.de, N-(3-((4S,6S)-2-
Amino-4-metbyl-6-(trifluoromethyI)-5,6-dihydro-4H-l ,3-oxazin-4-yl)-4-fluorophenyl)-5-
(fiuoromethoxy)picohnamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-(trifluoromcthy])-5,6-
dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-cyano-3-methy]picolmamide5 N-(3-

.10 ((4S,6S)-2-Aminp-4-methy]-6-(trifluorornethyl)-5,6-dihydro-4H-lJ3-oxazin-4-y))-4-
fluorophe]]yi)-3-chioro-5-cyanopicolinaiTiide, N-(3-((4S,6S)-2-Amiuo-4-mcrhyl-6-
{trif1uoromcthyl)-5,6-dihydro-4H-] ,3-oxazin-4-y])-4-fluorophenyl)-5~ 
mcihoxypicoliiiamidc, N-(3-((4S,6S)-2-Amino-4-methyl-6-(trifluoromcthyl)-5,6-dihydro-
4H-1,3-oxazin-4-yI)-4-fluorophcnyl)-5-(difluoromethoxy)picoiinamide, N-(3-((4S,6S)-2-

15 Amino-4-methyl-6-(trifliioromethyl}-5,6-dihydro-4H-],3-oxazin-4-yi)-4-f1uorophenyl)-5-
(tniluoromedioxyipicoliiiamide, N-(3-((4S,6S)-2-Amino-4-mcthyI-6-(triPiuoromcthyJ)-5,6-
dihydro-4H-I,3-oxazirt-4-yi)-4-f]uorophenyr)-5-(difluoromethyl)picolinamide, N-(3-
((4S,6S)-2-Amino-4-methyl-6-(lrifluoromethyl)-5»6-djhydro-4H-1,3-oxazin-4-yl)-4-
fliiorophcnyl)-5-(2,2,2-trifluorocthoxy)picolinaniide, N-(3-((4S,6S)-2-Amino-4-mcthyl-6-

20 (tnfluoromcthy!)-5,6-diliydro-4H-! ,3-oxazin-4-y'i)-4-iluorophenyi.)-5-
(fluoromethyl)pyrazine-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-mcthyl-6-
(trifIuoromethyl)-5,6-dihydro-4H-l ,3-oxazin-4-yl)-4-fluorophcnyl)-5-
(difluoromethyl)pyrazinc-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-] ,3-oxazin-4-y])-4-fluorophenyl)-5-methylpyrazine-2~ 

25 carboxami.de, N-(3-((4S,6S)-2-Amino-4-mcthyl-6-(trif]uoromcthyl)-5,6-dihydro-4H-l,3-
oxazin-4-yl)-4-fluorophcnyl)-5-(but-2-ynyIoxy)pyrazine-2-carboxamidc, N-(3-((4S,6S)-2-
Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-
(fluorometb.oxy)pyrazinc-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-l ,3-oxazin-4-yl)-4-fluorophcnyl)-5-

30 (difluoromcthoxy)pyrazinc-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-l ,3-oxazin-4-yl)-4~fIuorophenyl)-2-
(fluoromethyl)oxazole-4-carboxamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-
(trifl.uoromcthyl)-5,6-dihydro-4H-j ,3-oxazin-4-yl)-4-£iuorophenyl)-4-chloro-l-
(difluoromethyi)--t.H-pyrazole-3-carboxamide, N-(3-((4S,6S)-2-A.mmo-4-(fluoromethyl)-6-

35 (trifluoromethyl)-5,6-dihydro-4H-l ,3-oxazin-4-yl)-4-fluoropheny!)-5-cyano-3-
mcthylpicolinamidc, N-(3-((4S,6S)-2-Amino-4--(fluoromethyi)-6-(trif]uoromcthy!)-5,6-
dihydro-4H- I,3-oxazin-4-yl)-4-fiuorophcnyl)-3-cbloro-5-cyanopicolinamide, N-(3-
((4S,6S)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)~5,6-dihydro-4H-l,3-oxazin-4-yl)-
4-fluorophenyl)-3,5-dichloropicolinamide, N-(3-{(4S,6S)-2-A.mino-4-(fluoromethyl)-6-

40 (trif]uoromethy])-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-
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methoxypicolinamide, N-(3-((4S}6S)-2-Amino-4-(fluoromethy])-6-(trifluorornethyl)-5,6-
dihydro-4H-l,3-oxazin.-4-yi)-4-f!uoropheTiyl)-5-(difliioromcthoxy)picolinamide, "N-(3-
((43,6S)-2-Araino-4-(fhioromethyl)-6-(trifluoromethy!)~5/>dihydro-4H-l,3-oxazin-4-yi)-
4-fluorophenyl)-5-(trifluoromethoxy)picolinamide, N-(3-((4S,6S)-2-Amino-4-

5 (fluoroJTiethyl)-6-(trifluoromcthyl)-5,6-dihydro-4H-l ,3-oxazin-4-yl)-4-fluorophenyl)-5-
(difluoromethyl)picolinamide\ N-(3-((4S,6S)-2~AmiiK>-4-(fhioromethyl)-6-
(trifluoromethy])-5,6-dihydro-4H-l ,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2,2-
tnfluoroethoxy)picolinaraidc, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-
(trifluoromcthyl)-5,6-dihydro-4H- l,3-oxazin-4-yl)-4-fluorophcnyl)-5-

10 (fluoromcthoxy)picoIin.amide, N-(3-((4S,6S)-2-Amino-4-(fluoromcthyl)-6-
ftrifiUoromcthyl)-5.6-dihydro-4H-L3-oxazin-4-yl)-4-fluorophenyl)-5-methoxypyrd2inc-2-
carboxarriidc, N-(3-{ (4S,6S)-2-Amino-4-(fluoromethyJ)-6-(trifluororncthyl)-5,6-dihydro-
4H-1 J3-oxazin-4-y])-4-f]uorophcnyl)-5-(fluoromcthyl)ypyrazine-2-carboxamidc5 N-(3-
((4S,6S)-2-Arnino-4-(fiUorome£hyi)-6-(tnfiiioromcthyr)-5,6-dihydro-4[]-i ,3-oxazin-4-yl)-

15 4-fluoropheny])-5-(but-2-ynyloxy)pyrazine-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-
(fluoro-n icth-y l)-6-(irifi uoromcthy S)-5,6-dihydro-4H- l,3-oxazin-4-y])-4-fluorophcny!)-5-
(difluoromethoxy)pyrazinc-2-carboxamidc, N-(3-((4S,6S)-2-Amino-4-(fluoromcthyi)-6-
(trifluororacthy])-5,6-dihyd.ro-4H-l ,3-oxazm-4-yl)-4-fIuorophcnyl)-5-(2,2-
difluorocthoxy)pyrazinc-2-carboxamidc, N-(3-((4S,6S)-2-Amino-4-(fluoromcthyi)-6-

20 (triflu6romcthyl)-5,6-dihydro-4H-lJ3-oxazin-4-yi)-4-fluorophenyl)-5-(2,2,2-
trifluoroethoxy)pyrazine-2-carhoxamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-
(trifluoromctbyl)-5,6-dihydro-4H-l ,3-oxazin-4--y])-4-f3uorophcnyl)-5-methylpyraziiic-2-
carboxamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-(trifluoromcthyl)-5,6-dihydro-
4H- i,3-oxazin-4-yl)-4-fluorophenyl)-5-(ffuoi'omethoxy)pyrazine-2-carboxamide, N-(3-

25 ((4S,6S)-2-Amino-4-(fluoromethyI)-6-(trifluoromcthyl)-5,6-dihydro-4H-l ,3-oxazin-4-yl)-
4-fluorophcnyl)-3-raethylpyrazine-2-carboxamidcri N-(3-((4S>6S)-2-Amino-4-
(fluoromcthyl)-6-(trifluoromethyl)-5,6-dihydro-4H- l,3-oxazin-4-yl)-4-fluorophenyl)-5-
(difluoromethy!)pyrazine-2-carboxarnide, N-(3-((4S,6S)-2-Amino-4-(fluoromethy])-6-
(trifluoromcthyl)-5,6-dihydro-4B-1,3-oxazm-4-yl)-4-fluorophenyl)-4-chloro-l-

30 (difluorornethyl)-lH-pyrazolc-3-carboxainide, N-(3-((4S,6S)-2-Amino-4-(fluorom.e(.hy[)-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-f]uorophcny])-2-
(fluoromcthyl)oxazole-4-carboxamide, N-(3-((4S,6R)-2-Amino-4-(difiuoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-l ,3-oxazin-4-yl)-4-fl.uorophcnyl)-5-cyanopicoHnamidc 
and N-(3-((4S36S)-2-Amiiio-4-(difIuoromethyl)-6~(trifluoromelhyl)-5,6-dihydro-4H-ls3-

35 oxazin-4-y])-4-fluorophcnyl)-5-cyanopicolinamide. 

or a pharmaceuticaliy acceptable salt thereof. 

A certain embodiment of the invention provides a compound as described herein, selected 
from the group consisting of 
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N-(3-((4S,6S)-2-amino-4-methyl-6-(tri.fluoromethyl)-5,6-dihydro-4H-3 ,3-oxazin-4-yl)-4-
fhioroph.enyl)-5-cyanopicolinamide, 
N-(3-((4S,6S)-2-arciino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazifi-4-yl)-4-
fiuorophenyl)-5-chloropicolinamide, 

5 N-(3-((4Ss6S)-2-amino-4-(fliioromethyl)-6-(trifiuoromethyl)-5)6-dihydro-4H-lf3-oxazin~4-yl)-4-
fluorophenyI)-5-cyanopico lin.ami.de, 
N-(3-((4S,6S)-2-amino-4-(fluoromethyI)-6~(trifluoromethyl)-5,6-dihydro-4H-],3~oxazm-4-yl)-4-
fluorophenyl)-5-chloropi.coiinamidc, 
N-(3-((4S,6S)-2-amino-4-mcthyl-6-(trifhjoromethyl)-5s6-dihydro-4 H- l,3-oxazm-4-yl)-4-

10 fiuorophenyi)-5-mcthoxypyrazinc-2-carboxamide, 
iN-(3-((4S,6S)-2-amino-4-methyl-6-(trifluoroniet]iyl)-5i6-dihydro-4rI-l,3-oxazin-4-yI)-4-
'fluorophcnyi)-5-(2.2-dinuoroethoxy)pyTazinc-2-carboxamide, and 
N-(3-((4S,6S)-2-amino-4-methyI-6-(trifluoromethyl)-5,6-dihydro-4H-] ,3-oxazin-4-yl)-4-
fiuorophcny!.)-5-(2,2,2-t.r;fhjorocthoxy)pyrazine-2-carboxamide, 

15 or a pharmaccuiicaliy acccptable salt thereof. 

A ccrtain embodiment of the invention provides a compound as described herein, which is 
N-(3-((4S,6S)-2-arnino-4-methyI-6-(trifluoromethyl)-5,6-dihydro-4H~3,3-oxazin-4-y])-4-
'fluorophcny!)~5-cyanopicoimamide. 

A certain embodiment of the invention provides a compound as described herein, which is 
20 N~(3-((4S,6S)-2-amino-4-mcthyl-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-

fluorophenyl)-5-chloropico linami.de. 

A certain embodiment of the invention provides a compound as described herein, which is 
N-(3-((4S,6S)-2-aniino-4-(fluoromcthyl)-6-(trifluoroinethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-
fluorophenyl)-5-cyanopico!inamidc. 

25 A certain embodiment of the invention, provides a compound as described herein, which is 
N-(3-((4S,6S)-2-amino-4-(fluoromethyl)-6-(trifluoromcthyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-
f3uorophcnyl)-5-chloropico3inam.ide. 

A certain embodiment of the invention provides a compound as described herein, which is 
N-(3-((4S,6S)-2-amiiio-4-methy]-6-(trif]uoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-

30 f3uorophenyl)-5-methoxypyrazinc-2-carboxamide. 

A ccrtain embodiment of the invention provides a compound as described herein, which is 
N-(3-((4S,6S)-2-ammo-4-methyl-6-(trifluoromcthyl)-5,6-dihydro-4H-l,3-oxazm-4-yl)-4-
f!uorophenyl)-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,6S)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-l ,3-oxazin-4-yi)~4~ 
fluorophenyl)-5-(2,2,2-trh%oroethoxy)pyrazine-2-carboxamide. 

A certain embodiment of the invention provides a process comprises reacting a compound 
5 of formula XT' with a compound of formula XIF to a compound of formula I. 

XI' Xli' 

wherein R1, R2, RJ and R4 are as defined herein. 

A ccrtain embodiment of the invention provides a compound of formula I as described 
herein, whenever prepared by a process as defined above. 

10 A ccrtain embodiment of the invention provides a compound of formula ] as described, 
herein for use as therapeutically active substance. 

A ccrtain embodiment of the invention provides a compound of formula .1 as described 
herein for the use as inhibitor of BACEl activity. 

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

treatment of diseases and disorders characterized by elevated P-amyloid levels and/or p-amyloid 
oligomers and/or p-amyloid plaques and further deposits or Alzheimer's disease. 

A ccrtain embodiment of the invention provides a compound of formula [ as described 
herein for the use as therapeutically active substance for the therapeutic and/or prophylactic 

20 treatment of Alzheimer's disease. 

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

25 stroke, dermatomyositis, Down's Syndrome, gastrointestinal diseases, Glioblastoma multiforme, 
Graves Disease, Huntington's Disease, inclusion body myositis (IBM), inflammatory reactions, 
Kaposi Sarcoma, Kostraann Disease, lupus erythematosus, macrophagic myofasciitis, juvenile 
idiopathic arthritis, granulomatous arthritis, malignant melanoma, multiple mieloma, rheumatoid 
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arthritis, Sjogren syndrome, Spinocerebellar Ataxia 1, Spinocerebellar Ataxia 7, Whipple's 
Disease or Wilson's Disease. 

A ccrtain embodiment of the invention provides a pharmaceutical composition comprising 
a compound of formula 1 as described herein and a pharmaceuticaliy acceptable carrier and/or a 

5 pharmaceuticaliy acceptable auxiliary substance. 

A certain embodiment of the invention provides the use of a compound of formula I as 
described herein for the manufacture of a medicament for the use in inhibition of BACEl 
activity. 

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

treatment of diseases and disorders characterized by elevated p-amyloid levels and/or p-amyloid 
oligomers and/or P-amyloid plaques and further deposits or Alzheimer's disease. 

A ccrtain embodiment of the invention provides f'ne use of a compound of formula I as 
described herein for the manufacture of a medicament for the therapeutic and/or prophylactic 

15 treatment of Alzheimer's disease. 

A certain embodiment of the invention provide:-; the use of a compound of formula I a;; 
described herein 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 

20 stroke, dcrmatomyositis, 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 mieioma, rheumatoid 
arthritis, Sjogren syndrome. Spinocerebellar Ataxia 1, Spinocerebellar Ataxia 7, Whipple's 

25 Disease or Wilson's Disease. 

A certain, embodiment of the invention provides the use of a compound of formula I as 
described herein for the manufacture of a medicament for the therapeutic and/or prophylactic 
treatment of Alzheimer's disease. 

A certain embodiment of the invention provides a compound of formula I as described 
30 herein for the use in inhibition, of BACEl activity. 

A certain embodiment of the invention provides a compound of formula .1 as described 
herein for the use in the therapeutic and/or prophylactic treatment of diseases and disorders 
characterized by elevated p-amyloid levels and/or p-amyloid oligomers and/or p-amyloid 
plaques and further deposits or Alzheimer's disease. 
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A ccrtain embodiment 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 invention provides a compound of formula I as described 
herein for the use in the therapeutic and/or prophylactic treatment of amyotrophic lateral 

5 sclerosis (A.LS), 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, 

10 granulomatous arthritis, malignant melanoma, multiple mieioma, rheumatoid arthritis, Sjogren 
syndrome, Spinocerebellar Ataxia 1, Spinocerebellar Ataxia 7, Whin-pie's Disease or Wilson's 
Disease. 

A ccrtain embodiment of the invention provides a method for the use in inhibition of 
BACEl activity, particularly for the therapeutic and/or prophylactic treatment of diseases and 

15 disorders characterized by elevated (3-arnyloid levels and/or p-amyloid oligomers and/or (3-
amvloid plaques and further deposits or Alzheimer's disease, which method comprises 
administering compound of formula I as described, herein to a human being or animal. 

A ccrtain embodiment of the invention provides a method for the use in the therapeutic 
and/or prophylactic treatment of Alzheimer's disease, which method comprises administering a 

20 compound of formula I 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 treatment of amyotrophic lateral sclerosis (ALS), arterial thrombosis, 
autoimmune/inflammatory diseases, cancer such as breast cancer, cardiovascuiar diseases such 
as myocardial infarction and stroke, dermatomyositis, Down's Syndrome, gastrointestinal 

25 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 mieioma, rheumatoid arthritis, Sjogren syndrome, 
Spinocerebellar Ataxia 1, Spinocerebellar Ataxia 7, Whipple's Disease or Wilson's Disease, 

30 which method comprises administering a compound of formula I as described herein to a human 
being or animal. 

Furthermore, the invention includes all. optica! isomers, i.e. diastercoisomers, 
diastereomeric mixtures, racemic mixtures, all their corresponding enantiomcrs and/or tautomcrs 
as well as their solvates of the compounds of formula I. 

35 The skilled person in the art will recognize that the compounds of formula 1 can exist in 
tautomeric form 
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All tautomeric forms are encompassed in the present invention. 

The compounds of formula I may contain one or more asymmetric centers and can 
therefore occur as racemates, raccmic mixtures, single enantiomers, diastereomeric mixtures and 

5 individual diastercomers. Additional asymmetric centers may be present depending upon the 
nature of the various substituents on the molecule. Each such asymmetric cenicr v* ill 
independently produce two optical isomers and it is intended that all of the possible optical 
isomers and diastercomers in mixtures and as pure or partially purified compounds are included 
within this invention. The present invention is meant to encompass all such isomeric forms of 

10 these compounds. The independent syntheses of these diastereomers or their chromatographic 
separations may be achieved as known in the art by appropriate modification of the methodology 
disclosed herein. Their absolute stereochemistry may be determined by the x-ray crystallography 
of crystalline products or crystalline intermediates which are derivatized, if necessary, with a 
reagent containing an. asymmetric center or'known absolute configuration, if desired, racemic 

15 mixtures of the compounds may be separated so that the individual enantiomers are 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 diastereomers by standard methods, such as fractional 
crystallization or chromatography. Stereoisomers of compounds of formula I arc compounds of 

20 formula la or compounds of formula lb, in particular compounds of formula la, wherein the 
residues have the meaning as described in any of the embodiments. 

la lb 
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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 

5 compound. Chirally pure 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 I. may be prepared in accordance with the following schemes. 
The starting materia! is commercially available or may be prepared in accordancc with known 

10 methods. Any previously defined residues and variables will continue to have the previously 
defined meaning unless otherwise indicated. 

An aikyl-2-ch!oro-2-(hydroxyimino)acetate is rcacted with an olefin in the presence of a base 
such as an alky! amine, more particular TEA (triethylamine) or an alkali carbonate, more 
particular NaHCO? (sodium hydrogencarbonatc) in a solvent such as chlorinated alkanes, in 

15 particular CH2CI2 (dichloromelhane) or an ester, in particular AcOEl (ethyl acetate) to give the 
ester ii. 

The ester j] is reduced with a hydride, in particular NaBfE (sodium borohydride) in a solvent 
such as an alcohol, in particular EtOH t(ethanol) give the alcohol HI. 

A nitro compound is reacted with an olefine in the presence of an activating reagent such as 
20 e.g. an isocyanate, in particular phenylisocyanatc, and a catalytic amount of a base, in particular 

an alkyl amine, more particular TEA: in a solvent such as benzene or toluene, in particular 
benzene, or an alkyl ether, in particular diethyl ether to give the dihydroisoxazole IV wherein R-" 
is alkyl, particularly methyl. 

Dihydroisoxazoles IV wherein R' is halogen-aikyl, particularly fluoromethyl can be obtained. 
25 from alcohols III by reaction with a fluorinating agent like e.g. morpholinosulfur trifluoridc in an 

inert solvent like halogenalkanes, preferably dichloromethane, at temperatures between -78 °C 
and ambient temperature. 

Arylation. of the dihydroisoxazole IV witli the arylbromidc V to give the isoxazolidine V! is 
performed by reacting an arylhalogcnide, in particular an arylbromide with an alkyl lithium 

30 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, in particular at -78°C. 
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Resolution of the racemic isoxazolidinc VI to give the chiral isoxazolidinc VII can be done 
by chiral high-performance liquid chromatography (HPLC) using a Chiralpack AD or Reprosil 
N.R column in a mixture of n-heptane and ethanol or isopropanol as the eluent. 

Hydrogenolysis of the chiral isoxazolidinc VII to the aminoaicohol 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 IX can.be prepared by reaction of aminoaicohol VIII with cyanogen bromide in a 
soivent such as an alcohol, in particular ethanol at elevated temperature. Alternatively, the 
reaction can be carried out in a two step scquenze using cyanogen bromide and a buffer such as 
e.g. scauim acetate in the presence or a. solvent such as e.g. C-'i;CTN rouovvcu by cychsanon or 
the intermediate in the presence of a mineral acid, in particular hydrochloric acid in a solvent 
such as an ether, in particular i ,4-dioxan.c. 

The nitration of the oxazine (IX to give the nitro-oxazine X follows a standard procedure 
involving neat sulfuric acid and fuming nitric acid without using a solvent. 

The reduction of the nitro group in the intermediate X to give the aniline XI can be 
accomplished by hydrogenation. using a catalyst such as Pd on carbon in protic solvents, 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 effected with 4-(4,6-dimethoxy[1.3.5]triazin-2-yl)-4-meth.ylmorpholinium chloride 
(DMTMM) hydrate as the condensating agent in a solvent such as an alcohol, in particular 
methanol. 



Schcme 1: Synthesis of compounds of formula Ia-1 

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

5 Sulfmyl imines of general formula XIV can be prepared in analogy to T.P. Tang & J.A. 
Ellman, J. Org. Chem. 1999, 64, 12, by condensation of an aryl ketone XII] and a sulfmamide, 
e.g. an alkyl sulfanamide, most particularly (RKer^butylsulfmamide or (S)-rm-butylsuifinamidc, 
in the presence of a Lewis acid such as e.g. a titanium(IV)alkoxide, more particularly 
titanium(TV)cthoxide, in a solvent such as an ether, e.g. diethyl ether or more particularly 

10 tetrahydrofuran. 
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The conversion, of the suifinyl imine XIV to the ,sulfanamide ester XV proceeds 
stereoselcctivciy by the chiral directing group as described by Tang & Ellman. The sulfmyl 
imine XIV can. be reacted in a Reformatsky reaction with a zinc erioiate, generated from an alkyl 
acetate substituted by halogen, e.g. particularly ethyl bromoacetate and activated zinc powder, at 

5 ambient to elevated temperature, particularly at 23 to 60 °C in a solvent such as an ether, e.g. 
diethyl ether or more particularly tetrahydrofiiran in presence of a copper(I) salt, preferably 
coppcr(I) chloride. 

Aldehydes of formula XVI can be prepared by the reduction of an ethylcster of formula 
XV with an alkali hydride, e.g. lithium aluminium, hydride in presence of diethylamine or 

JO sodium dihydrobis(2-mefhoxyethoxy)alumina.te (Red-Al), preferably with diisobutylajuminum 
hydride (D1BAH) in an inert solvent such as an ether, e.g. diethyl ether or more particularly 
tetrahydrofiiran or in a chlorinated solvent, such as dichloromethane, at temperatures 
between -78 °C and ambient temperature. 

Alcohols of formula XVII can be obtained by the reaction of aldehydes of formula XVI 
15 with a trifiuoromelhylaiing agent, preferably trifluoromethyltrimelhylsilane (Ruppert-Prakash 

reagent), in presence of tctrabufyiamrnonium fluoride in a solvent such as an ether, e.g. diethyl 
ether or more particularly tetrahydrofiiran, at temperatures between -10 °C and ambient 
temperature. 

Hydrolysis of the chiral directing group in the sulfanamide alcohol of formula XVII to give 
20 the aminoaicohol of formula XVIII can be accomplished with a mineral acid, e.g. sulfuric acid or 

particularly hydrochloric acid, in a solvent such as an ether, e.g. diethyl ether, tetrahydrofiiran or 
more particularly 1,4-dioxane. 

The aminooxazine of formula XIX can be prepared by reaction of an aminoaicohol of 
formula XV.1I1 with cyanogen bromide in a solvent such as an alcohol, particularly ethanol. 

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

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

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

Selective reaction of anilines of formula XXI with carboxylic acids of formula XII to 
give amides of formula IaM can be effected with 4-(4,6-dimethoxy[ 1.3.5]triaziti-2-yl)-4-
mcthylmorpholinium chloride hydrate (DMTM.M) as the condensating agent in a solvent such as 
methanol at temperatures between 0 °C and ambient temperature. Alternatively, 2,4,6-tripropyl-

35 I,3,5,2,4,6-trioxatriph.osphorinane-2,4,6-trioxide (TiP4°) can be used as the condensating agent in 
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an inert solvent like e.g. ethyl acetatc, at temperatures between 0 °C and ambient temperature. 

]• 
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Scheme 2: Synthesis of compounds of formula la'-l (wherein RJ = CFfe, CH2F, CHF2) 

5 The corresponding pharmaceuticaliy acceptable salts with acids can be obtained by 
standard methods known to the person skilled in the art, e.g. by dissolving the compound of 
formula I in a suitable solvent such as e.g. dioxane or tetrahydrofiiran and adding an appropriate 
amount of the corresponding acid. The products can usually be isolated by filtration or by 
chromatography. The conversion of a compound of formula f into a pharmaceuticaliy acceptable 

JO salt with a base can be carried out by treatment of such a compound with such a base. One 
possible method to form such a salt is e.g. by addition of l/n equivalents of a basic salt such as 
e.g. M(OH)n, wherein M = metal, or ammonium cation and n ~ number of hydroxide anions, to a 
solution of the compound in a suitable solvent (e.g. ethanol, ethanol-water mixture, 
tctrahydrofuran-water mixture) and to remove the solvent by evaporation or lyophilisation. 

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

.Insofar as their preparation is not described in the examples, the compounds of formula I as 
well as all intermediate products can be prepared according to analogous methods or according 
to the methods set forth herein. 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 genera! 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 

5 The compounds of formula 1 and their pharmaceuticaliy acceptable salts possess valuable 
pharmacological properties. It has been found that the compounds of the present invention are 
associated with inhibition of BACEl activity. The compounds were investigated in accordancc 
with the test given hereinafter. 

Cellular AB-ioweririg assay: 

10 The Abeta 40 AiphaLISA Assay can be used. The HEK293 APP cells were seeded, in 96 
we!! Microliter plates in cell culture medium (Iscove's, plus 10% (v/v) fetal bovine scrum, 
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 

ID supernatants were barvesieG ror tne oeiermination or /\j3 40 concentrations using Pcrkin-Elmcr 
Human Amyloid beta 1-40 ( high specificity) Kit ( Cat# A.L275C ). 

In a Pcrkin-Elmcr White Optiplatc-384 ( Cat# 6007290 ), 2ul culture supernatants were 
combined with 2ul of a 1 OX AiphaLISA Anti-hAp Acceptor beads + Biotinylatcd Antibody Anti-
Ap .1-40 Mix ( 50 ug/mL /' 5nM ). After 1 hour room temperature incubation, 16j.il of a 1.25 X 

20 preparation of Streptavidin (SA) Donor beads (25tig/mL ) were added, and incubated for 30 
minutes in the Dark. Light Emission at 6.15 tim was then recorded using EnVision-Alpha Reader. 
Levels of Ap 40 in. the culture supernatants were calculated as percentage of maximum signal 
(cells treated with 1% DMSO without inhibitor). The lC5o values were calculated using the Excel 
XLfit software. 
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Tabic 1: IC50 values of selected examples 
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Cell lines and vesicles used for transport experiments 

The LLC-PK1 cell line (ATCC #CL~101) is a porcine kidney epithelial cell line. The 
(human multidrug resistance protein 1) transfected cell lines were obtained from Dr. A. 

Schinkcl, The Netherlands Cancer Institute (Amsterdam, The Netherlands). All cell lines were 
5 cultured on permeable inserts (Costar, 0.33 cm2 area, pore size 3.0 urn, low density) at 4.5-10^ 

cells/cm2. Transport measurements were performed at day 4 after seeding. 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 

10 Bidirectional transccDuiar transport using LLC-PK.J and L-MDR1 LLC-PK.I ccils 
exogenousiy expressing the human MDR1) 

The method used for transport experiments were performed on a TECAN automated liquid 
handling system. Briefly, medium was removed from all compartments and the medium of 
receiver side was replaced with culture medium. The trans-cellular transport measurements were 

.15 initiated by adding the substrate together with extracellular marker lucifer yellow to the donor 
side. Inhibitors were added to both sides (1 uM elacridar). Transport experiments were 
penormed both in the oasojateral-to-apicai and apicai-io-basoiatcrai directions with J vveils each. 
The plates were incubated at 37°C and 5% CO?_ in a Liconic incubator. Samples were taken from 
the donor and the opposite (acceptor) side after 2 hours incubation. Concentrations of substrate 

20 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 each experiment 3 different inserts were used for each condition and a 
mean was calculated. 

Data analysis 

25 Bidirectional transcellular transport using LLC-PK1 and L-MDR1 cells 

For the transcellular transport, the following equation was used for data evaluation: 

1 d() 
;,pp A*C,, dt 

Where Papp, A, Co, and dQidt represent the apparent permeability, the filter surface area, the 
initial concentration, and the amount transported per time period, respectively. Pap,i values were 

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

Transport efflux ratios (ER) were calculated as follows: ER = — app 

app" 
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Where PappBA is the permeability value in the basolateral-to-apical direction, and PappAB 
the permeability value in the apical-to-basolateral direction. Papp were not corrected for flux of 
the extracellular marker lucifer yellow, which was used to assess the quality of the cell 
monolayers. 

5 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 

The hERG current measurement was performed at an automated patch clamp system 
10 following the procedure described in R.E.Martin ct ai. in Bioorg.Med.Chem. Lett 19 (20U9), 

6106-6113. 

hi vivo experiments. Inhibition of Ap40 in brain of wild-type mice. 

Female C57B1/6J mice were treated with different doses of the compounds, 3- 4 animals 
per treatment group. The test compound was dissolved in 5% EtOH, 10% Solutol and was 

15 applied per os at 10 ml/kg. After 4h the animals were sacrificed and brain and plasma were 
collected. The brain was cut into halves and immediately frozen on dry ice. Brain was used for 
measurement of A(340 and plasma was used for determination of compound exposure. The 
method for A[340 determination in brain lysatcs followed the known procedure (Lanz, T.A.; 
Schachtcr, J.B. Demonstration of a common artifact in immunosorbent assays of brain extracts: 

20 Development of a solid-phase extraction protocol to enable measurement of amyloid-beta from 
wild-type rodent brain. J. Neurosci. Methods 2006, 157, 71-81). Brain tissue was homogenized 
in 2%> DEA buffer in a Roche MagnaLyser (20", 4000 rpm) and subsequently ccntrifuged for 1 h 
at lOO'OOOg. DEA was reduced to 0.2% in 50 m.M NaCl and one half of the DEA. lysate was 
passed over an Oasis Solid Phase extraction plate (Waters; Cat.Nr. 186000679) which had been 

25 activated with McOH and equilibrated in dPEO (1ml each). After washes in 10% and 30%> 
McOH (1 ml each) the Ap-peptides were eluted in 0.8 ml 2% NB4OH in 90%) MeOH. The eiuate 
was dried over a N? How and the dried sample was reconstituted in 30 pi AlphaLlSA assay 
buffer. A(340 was determined by an AlphaLlSA assay (Perkin Elmer). In a white 96well half-
area microplate (Perkin Elmer Cat.Nr. 6005561), 20 ul of the reconstituted sample were mixed 

30 with 5 ul bi.otinylat.ed BA.P-24 (specific for C-terminus of Ap40 (Brockhaus, M.; Grunberg, J.; 
Rohrig, S.; Loctscher, H.; Wittenburg, N.; Baumeistcr, R.; Jacobsen, H.; Haass, €. Caspase-
mediated cleavage is not required for the activity of presenilins in amyloidogcncsis and NOTCH 
signaling. Neuroreport 1998, 9, 1481-6), stock = 4.4 mg/ml, f.c.5.5 fug/ml) and 5 ill 252Q6 
acceptor beads (252Q6 antibody, Invitrogen AMB0062) had been previously conjugated with 

35 AlphaLlSA Acceptor beads (Perkin Elmer Cat.Nr.6772002); final dilution 1:500). The mix was 
incubated for Ih at RT in the dark. Then 20 \il Streptavin-coated Donor Beads (Perkin Elmer Cat. 
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Nr. 6760002, final dilution J: 125) were added and this final mix was incubated in the dark for 
another 30 min at r.t. before RFU was measured in an AlphaScreen Reader(Perkin Elmer 
Envision 2104). 

Cathepsin D and cathepsin E fluorescent substrate kinetic assays 

5 General assay principle 
The MRl 21 fluorescence assays described below are based on the fact that MR. 1.21 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 proteases. A substrate peptide is labeled at the N-terminus with tryptophan 

10 and at the C-termmus with the fluorophorc MR 121 (for cathepsin D the 10 amino acid peptide 
WTSVLMAAPC-MR 121 was used; for cathepsin E, MR 121 -CKt.VFFA.EDW was used), in 
absence of protease activity, the substrates remain intact and the MR121 fluorescence is reduced 
by the high local Trp-conccmration. If the substrates are cleaved by the enzymes the MRl21 
fluorescence is recovered. 

15 Assay procedu re 

The fluorescent substrate cathepsin D and cathepsin E kinetic assays were performed at 
room temperature ?n ..i^-vvcu microliter plates (black, witn dear flat FoUorn, non binning surface 
plates from Corning) in a final volume of 51 ul. The test compounds were serially diluted in 
DMSO (15 concentrations, 1/3 dilution steps) and Ipl of diluted compounds were mixed for 10 

20 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 pi. of recombinant 
human cathepsin E (R&D Systems) diluted in assay buffer (100 mM sodium acetate, 0.05% BSA, 
pH 4.5; final concentration: 0.01 nM). After addition of 10 pi of the cathepsin D substrate 
WTSVLMAAPC-MR121 diluted in cathepsin D assay buffer (final concentration: 300 nM) or 

25 10 ul of the cathepsin E substrate MR 121 -CKLVFFAEDW diluted in cathepsin E assay buffer 
(final concentration: 300 nM), the plates were strongly shaken for 2 minutes. The enzymatic 
reaction was followed in a plate: vision reader (Perkin Elmer) (excitation wavelength: 630 nm; 
emission: 695 nm) for at least 30 minutes in a kinetic measurement detecting an increase of 
MR121 fluorescence during the reaction time. The slope in the linear range of the kinetic was 

30 calculated and the TCso of the test compounds were determined, using a four parameter equation 
for curve fitting. 

CYP inhibition assay 

Inhibition of cytochromes P450 (CYPs) 2C9, 2D6 and 3A4 was assessed using human liver 
microsomes and CYP-sclectivc substrate metabolism reactions. 50 ul incubations were made up 

35 containing (finally) 0.2 mg/ml pooled human liver microsomes, 5 uM substrate (diclofenac for 
CYP2C9 [4'hydroxyiase], dextromethorphan for CYP2D6 [O-demethylasej or midazolam for 
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CYP3A4 [.['hydroxylase]), 0.25 pL DMSO containing test inhibitor and NAD.PH regenerating 
system. Test inhibitor concentrations of 50, 16.7, 5.6, 1.9, 0.6 and 0.2 pM 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 

5 dextromethorphan) by addition of 50 pi cold acetonitrile containing 20 ng/ml 4-OH-diclofenac-
13C6, 20 ng/niL dex.trorphan-D3 and 20 ng/mL .1 -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 injector 
system and AFT4000 mass spectrometer. Peak areas for substrate, metabolite and stable-labelled 

10 metabolite standard were determined using MS/MS. The peak area ratios between the metabolite 
generated by (he enzymatic reaelion and the internal standard were used in subsequent 
calculations. The percentage of (D.MSO) control activity was calcuiatcd for each incubate and 
IC50 values estimated by non-linear regression. Sulfaphenazole, quinidine or ketoconazole were 
tested in each CYP2C9, CYP2D6 or CYP3A4 inhibition experiment, respectively, to ensure 

15 assay sensitivity and reproducibility. (Validated assays for human cytochrome P450 activities, 
R.L.vV'ajsky and R.S.Obach, Drug Metabolism and Disposition 32: 647-660, 2004. and S.Fowler 
and H.Zhang, The AAPS Journal, Vol.10, No. 2, 410-424, 2008). 

Results 

Ex. P-gp ]) 

human 
GSH 2) 

human hERG3) in vivo 
effect4) 

Cathepsin E 
IC50 [pM.] 

Cathepsin D 
IC50 [pM] 

CYP 
IC50 i MM | 

P-gp ]) 

human 
GSH 2) 

human 
in vivo 
effect4) 

Cathepsin E 
IC50 [pM.] 

Cathepsin D 
IC50 [pM] 3A4 21)6 2C9 

1.90 NF 75 95 >200 >200 >50 28 >50 
2 1.82 NF 84 93 >200 >200 >50 3.9 >50 

1.61 NF r 39 88 r >200 >200 >50 >50 >50 
11 2.30 NF 26 87 >200 >200 >50 1.6 >50 
22 2.63 NF - 83 >200 178.69 >50 13.0 33.0 

1.50 NF 26 74 >200 >200 >50 5.2 33 
36 0.71 NF 7 88 >200 >200 >50 16.0 >50 
46 1.23 NF 8 61 >200 >200 >50 24.0 >50 

able 2: Biological data of selected examples 

20 1) Efflux ratio 

2) NF •= in vitro no adduct formation relative to control 

3) inhibition @ 10 pM 

4) Percentage of control (ci), 10 mg/kg p.o 

Pharmaceutical Compositions 

25 The compounds of formula I and the pharmaceutical!}' acceptable salts can be used as 
therapeutically active substances, e.g. in the form of pharmaceutical preparations. The 
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pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets, 
dragees, hard and soft gelatin capsules, solutions, emulsions or suspensions. The administration 
can, however, also be effected rectally, e.g. in the form of suppositories, or parcntcrally, e.g. in 
the form of injection solutions. 

5 The compounds of formula 1 and. the pharmaccuticaliy acceptable salts thereof can be 
processed with pharmaceutical^ inert, inorganic or organic carriers for the production of 
pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acids or its 
salts and the like can. be used, for example, as such carriers for tablets, coated tablets, dragees 
and hard gelatin capsules. Suitable carriers for soft gelatin capsules arc, for exa-mple, vegetable 

JO oils, waxes, fats, semi-solid and liquid polvols and the like. Depending on the nature of the 
active substance no earners are however usually required in the case of soft gelatin capsules. 
Suitable carriers for the production of solutions and syrups arc, for example, water, polyols, 
glycerol, vegetable oil and the like. Suitable carriers for suppositories are, for example, natural or 
hardened oils, waxes, fats, semi-liquid or liquid polyols and the like. 

15 The pharmaceutical preparations can, moreover, contain pharmaccuticaliy acceptable 
auxiliary substances such as preservatives, solubilizcrs, stabilizers, wetting agents, emulsifiers, 
sweeteners, colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents 
or ant'i-oxidsnts, Thev can niso contain still other rhcrapcntical'v valuable substances. 

Medicaments containing a compound of formula I or a pharmaccuticaliy acceptable salt 
20 thereof and a therapeutically inert carrier are also provided by the present invention, as is a 

process for their production, which comprises bringing one or more compounds of formula I 
and/or pharmaccuticaliy acceptable salts thereof and, if desired, one or more other 
therapeutically valuable substances into a galenical administration form together with one or 
more therapeutically inert carriers. 

25 The dosage can vary within wide limits and wi.il, of course, have to be adjusted to the 
individual requirements in each 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 
1 or of the corresponding amount of a pharmaceuticaUy acceptable salt thereof. The daily dosage 
may be administered as single dose or in divided doses and, in addition, the upper limit can also 

30 be exceeded when this is found to be indicated. 

The following examples illustrate 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: 

35 Example A 
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Tablets of the following composition are manufactured in the usual manner: 

ingredient mg/tablct 

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 
Macrocrystalline Cellulose 30 30 30 450 
Maenesium Stearate 1 1 1 1 

Total 167 167 167 831 
Tiibio 3: possible tablet composition 

Manufaciuring Procedure 

1. Mix ingredients 1, 2, 3 and 4 and granulate with purified water. 
5 2. Dry the granules at 50°C. 

3. Pass the granules through suitable milling equipment. 
4. Add ingredient 5 and mix for three minutes; compress on a suitable press. 

les of the following composition are manufactured: 

ingredient mg/capsule ingredient 

5 25 100 500 

Compound of formula 1 D 25 100 500 

Hydrous Lactose 159 123 148 _ 

Corn Starch 25 35 40 70 
Talk 10 1.5 10 25 
Magnesium Stearate 1 2 2 5 

Total 200 200 300 600 
10 Table 4: possible capsule ingredient composition 

Manufacturing Procedure 

1. Mix ingredients 1, 2 and 3 in a suitable mixer for 30 minutes. 
2. Add ingredients 4 and 5 and mix for 3 minutes. 
3. Fill into a suitable capsule. 

15 The compound of formula ], lactose 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: 

ingredient mg/capsule 

Compound of formula \ 5 

Yellow wax 8 
Hydro-aenated Soya bean oil ; 8 
Parha:;v hjdrcgenated plant oils 34 

Soya bean oil 110 

Total i 65 

Tabic 5: possible soft gelatin capsule ingredient composition 

ingredient ! mg/capsule 

Gelatin 75 

GSvccrol 85 % 32 

Karion 83 8 (dry matter) 

Titan dioxide 0.4 

Iron oxide yellow 1.1 

Total 116.5 
Table 6: possible soft gelatin capsule composition 

Manufacturing Procedure 

The compound of formula I is dissolved in a warm melting of the other ingredients and the 
mixture is filled into soft gelatin capsules of appropriate size. The filled soft gelatin capsules arc 
treated according to the usual procedures. 

Example C 

Suppositories of the following composition arc manufactured: 

ingredient mg/supp. 

Compound of formula i .15 

Suppository mass 1285 

Total 1300 
Table 7: possible suppository composition 
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Manufacturing Procedure 

Th.c 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 is added thereto and stirred until it 
has dispersed completely. The mixture is poured into suppository moulds of suitable size, left to 

5 cool; the suppositories are then removed from the moulds and packed individually in wax paper 
or metal foil. 

Example D 

Injection solutions of the following composition are manufactured 

ingrcdicrJ: mg/injcction solution. [ 

Compound of formula I ;3 
Polyethylene Glycol 400 j 150 
acetic acid ] q.s. ad pH 5.0 
water for injection solutions I ad .1.0 mi 

Table 8: possible snjeenon solution composition 

10 'Manufacturing Procedure 

The compound of formula i is dissolved in a mixture of Polyethylene Glycol 400 and. water 
for injection (part). The pll is adjusted to 5.0 by acetic acid. The volume is adjusted to 1.0 ml by 
addition of the residual amount of water. The solution is filtered, filled into vials using an 
appropriate overage and sterilized. 

15 Example E 

Sachets of the following composition are manufactured: 

ingredient mg/sachet 

Compound, of formula 1 50 

Lactose, fine powder 1015 
Microcrystalline cellulose (A.VICEL PH 102) 1400 
Sodium carboxymetby! cellulose 14 
Polyvinylpyrrolidon K 30 10 
Magnesium stearate 10 
Flavoring additives 1 
Total 2500 
Tabic 9: possible sachet composition 

Manufacturing Procedure 
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The compound of formula I is mixed with lactose, microcrystalline cellulose and sodium, 
carboxymcthyl cellulose and granulated with a mixture of polyvinylpyrrolidone in water. The 
granulate is mixed with magnesium stearate ana the flavoring additives and filled into sachets. 

Experimental Part 

The following examples are 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: 

AcOFt, ethyl aceiate; DCM. dicnioro methane; DIB AH, diisobuiylamminiumhydride; 
Et'OH, ethanol; i-PrOH. 2-prop::i;;oi; MeOH, methanol; r.t., room temperature; TBME, tert-
butylmethylether; TEA, rriethyiamirie: THE, tetrahydrofuran; 10P' (2,4,6-cripropyl-1,3,5,2,4,6-
trioxatriphosphorinane-2.4.6-trioxider 

MS: Mass spectra (MS) were measured either with ion spray positive or negative (ISP or 
ISN) method on a Perkin-Elmer SCI.EX API 300 or with electron impact method (EI, 70 eV) on 
a Pinnigan MAT SSO 'TOO spectrometer. 

Synthesis of the intermediate ester jl 

EtOOC 

To a suspension of 3,3,3-trifluoroprop-l-cne (ca. 4.3 g, 45 mmoi) in AcOHt (30 ml) and 
sodium bicarbonate (6.3 g, 75.0 mmoi) was added at -78°C a solution of (Z)-cthyl 2-cb.i.oro~2-
(hydroxyimino)acetate (2.81 g, 18.0 mmoi) in AcOEt (6 ml), the suspension was allowed to 
warm to 22°C and stirring was continued for 60 h. The suspension was filtered, the filtrate was 
evaporated and the residue purified by chromatography on silica gel using heptane/AcOEt (10:1) 
to give ethyl 5-(trifluoromethyl)-4,5-dihydroisoxazole-3-carboxylatc (3.2 g) as a colorlcss oil. 
MS: miz = 211 [M]"0 

Synthesis of the intermediate alcohol III 
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To a solution of ethyl 5-(trifluoromethyl)-4,5-dihydroisoxazole-3-carboxylate (1.0 g, 4.74 
mmoi) in EtOH (10 ml) was slowly added at 0°C sodium borohydride (197 mg, 5.21 mmoi) and 
the suspension was stirred at 0°C for 4 h. The suspension was treated with half saturated aqueous 
NH4C1, stirring was continued for 10 minutes, the mixture was extracted with dicthylether, the 

5 organic layers were dried and evaporated (70 mbar/40°C) to give crude (5-(trifluoromethyl)-4,5-
dihydroisoxazo 1-3-yijmethano[ (803 mg) as a colorless oil which was used without further 
purification. M.S: m/z ~ 169 | M|\ 

Synthesis of the intermediate fiuoro-dihydroisoxazole IV 

To a solution of crude (5-(trifluoromethyi)-4,5-dihydroisoxazol-3-yl)methanol (7.0 g, 
41.4 mmoi) in dichloromethane (140 ml) add-ed -78°C nx^phoHiiosulfur trifluoride (7.98 
g. 45.5 mmoi) and stirring was continued at -78°C for 15 min. at 0°C for 1 h and at 22°C for 30 
min. The solution was treated with cold aqueous Na.HC03, the organic layer was dried, 
evaporated (70 mbar/40°C) and the residue was distilled from bulb to bulb at 100°C/0.8 mbar to 
give 3-(rIuoromcthyi)-5-(iri!hioronxnhyi)-4,5-dmvdroisoxazoie (2.54 g) as a paie yellow liquid. 
MS: m/z = 171 

Synthesis of the intermediate dihwdroisoxazole IV 

o. XF, 
rac N 

To a solution of 3,3,3-trifluoroprop-l-cnc (ca. 18 g) in diethyl ether (.1.20 ml) was added 
20 subsequently at -78°C nitroethane (5.74 g, 76.5 mmoi), TEA (76 mg, 0.75 mmoi) and phenyl 

isocyanate (18.2 g, 153 mmoi), the solution was warmed to 22°C and stirring was continued for 
60 h. The suspension was filtered and the filtrate distilled from bulb to bulb at 75°C/1.0 mbar to 
give 3-methyi-5-(trifluorometh.yl)-4,5-dihydroisoxazole (4.69 g) as a pale yellow liquid. MS: m/z 
- 153 [Mf. 

25 General Procedure A: Synthesis of the intermediate isoxazolidinesVI and VI1 

To a stirred solution of the arylbromidc V (8.26 mmoi) in THF (5 ml) and toluene (15 ml) 
was added at -78°C n-BuLi (1.6 M in hexane, 4.9 ml) over .10 min and stirring was continued at -
78°C for 1 h. To a solution of the dih.ydroisoxazofe IV (3.9 mmoi) in toluene (35 mi) was added 
at -78°C BF3.Et20 (7.9 mmoi) 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 NH4C1. and extracted 
with AcOEt. The organic layer was washed with brine, dried, evaporated and the residue was 
chromatographed on silica gel using a mixture of cyclohexane and AcOEt to afford the pure 
isoxazolidine VI. 

Intermediate VI-]: Starting from 3-?nethyi-><"nfH(Oro~nerihv!}-4.5-dihvdrGisoxazoie, ?ne 
produc? (3S,5S)-re]-3-(2-fluoro-phenyn-3-methyl-5-trifjuoromeihyi-isoxa2olidinc was obtained 
as a pale yellow liquid. .MS: m/z = 250.4 [M-H] \ 

Intermediate VI1-1: (3S,5S)-rel-3-(2-fluoro-ph.enyl)-3-methyi-5-trifluorometh.yI-isoxazolidine 
was resolved on a chiral HPLC column (Chiraipack AD) using n-heptane/EtOH (95:5) to give 
the desired (3S,5S)-3-(2-lluoro-phenyi)-3-methyi-5-trifluoromcthyl-isoxazolidine as the slower 
eluting enantiomer with positive optical rotation and (3R,5R)-3-(2-fluoro-phcnyl)-3-rnethyl-5-
trifluoromethyl-isoxazolidine as the faster eluting enantiomer with, negative optical rotation. 

O s CF, 
rac ™ 

CF 

chiral 

ra 

Intermediate Vl-2: Starting from 3-(fluoromethyl)-5-(trifluoromcthyl)-4,5-
dihydroisoxazolc, the product (3S,5S)-rel-3-(fluoromethyl)-3-(2-fluorophenyl)-5-
(trifluoromethyl)isoxazolidine was obtained as a pale yellow liquid. MS: m/z = 268.4 [M+H]'1. 



WO 2013/130622 -49- PCT/EP2013/051166 

Intermediate VTT-2: (3S,5S)~rel-3TfTuorornetbyl)~3-(2-fiuorophenyi)-5-
(trifluoromethyl)isoxazolidine was resolved on a chiral column (Reprosil NR) using n-heptane/i-
PrOH (98:2) to give the desired (3S,5S)-3-fiuoromethyl-3-(2-fluoro-phenyi)-5-trifluoromethyl-
isoxazolidine as the slower eluting desired enantiomer with positive optical rotation and 

5 (3R,5R)-3-fluoromcthyl-3-(2-fluoro-phenyl)-5-trif]uorometbyl-isoxazolid.ine as the faster eluting 
enantiomer with negative optica] rotation. 

General Procedure B: Synthesis of the intermediate aminoalcohol VIII 

To a solution of the isoxazolidine VII (6.4 mmoi) in EtOH (40 ml) was added Pd/C (10%, 
288 mg) and ammonium formate (3.2 g) and stirring of the mixture -was continued at 22°C for 5 

10 h. The suspension was filtered, the filtrate evaporated and the residue was ;>.wi:tioueu between 
AcOEt and saturated aqueous NaHC03 solution. The organic layer was dried and evaporated ~o 
give the crude aminoalcohol VII! which was used without further purification. 

Intermediate VIII-1: Starting from (3S,5S)-3-(2-f]uoro-phenyl)-3--methyl-5-
15 trifluoromethyl-isoxazolidine, the product (2S,4S)-4-amino--l,l,I-trifluoro-4~(2-

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

HO^CF, 

intermediate VIIi-2: Starting from (3S,5S)-3-fluoromethyl-3-(2-fluoro-pbcnyl)-5~ 
trifluoromethyl-isoxazolidine, the product (2S,4S)-4-amino-1,1,1,5-tetrafluoro~4-(2-

20 0uorophenyl)pentan-2--ol was obtained as a colorless solid. MS: m/z -- 270.4 [M+H]r. 

General Procedure C: Synthesis of the intermediate oxazine IX 

To a solution of the aminoalcohol VIII (7.3 mmoi) in EtOH (38 ml) was added a solution 
of cyanogen bromide (5M in CH3CN, 11 mmoi) and the mixture was stirred, in a sealed tube at 
85 °C for 15 b. The mixture was evaporated and the residue partitioned between AcOEt and 

25 saturated aqueous Na2CO; solution, the organic layer was dried, evaporated and the residue was 
purified by chromatography (Si-NH^) using a mixture of hcptane/AcOEt 5:1 to 0:1) to afford the 
pure oxazine IX. 
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.CF 

Intermediate IX-1: Starting from (2S,4S)-4-amino-],3,l-trifluoro-4-(2-
fluorophenyl)pentan-2-ol, the product (4S,6S)-4-(2-fluoropheny])-4-methyi-6-(tnfluoromcthy])-
5,6-dihydro-4H-l,3-oxazin-2-amine was obtained as a colorless oil. MS: m/z = 277.1 [M+HT. 

Intermediate 1X-2: Starting from (2S,4S)-4-ammo-1,1,1,5-tetrafluoro-4-(2-
flLsoropheny!)pentan-2-oI, the product (4Ss6S)-4-(lboromethyl)-4-(2-f!iioropheLcyi>6-
(triftuorornethyl)-5,6-dihydro-4H-l,3-oxazm-2-amme was obtained as a colorless oil MS: m-'z -
295.4 [M+H]'. 

General Procedure D: Synthesis ofihc Inicrniediaic nitro-^.saxinc X 

To concentrated sulfuric acid (13 ml) was added portionwise the oxazine IX (3.0 mmoi) 
at 22 °C, the solution obtained was cooled to 0 °C and treated with red fuming HNCK (0.19 mi) 
oyer 20 min and stirring was continued at 0 °C for 1 h. The reaction mixture was slowly added to 
crushed ice (60 g), the pH was adjusted to 10 using NaOH, the aqueous layer was extracted with 
AcOEt, the organic layer was dried, evaporated and the residue was chromatograpbcd on silica 
gel using a mixture of heptane/ AcOEt 3:1 to afford the pure nitro-oxazine X. 

Intermediate X-l: Starting from (4S,6S)-4-(2-fhiorophenyl)-4-methyl-6-
(trifluoromcthyl)-5,6-dihydro-4H-1,3-oxazin-2-amine, the product (4S,6S)-4-(2-fluoro-5-
nitrophenyl)-4-methyi-6-(trifluoromethyi)-5,6-dihydro-4H-l,3-oxazin-2-amine was obtained as a 
pale yellow oil. MS: m/z = 322.5 [M+H]\ 
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II j 
chiral 

Intermediate X-2: Starting from (4S,6S)-4-(fluoromethyi)-4-(2-fluorophenyl)-6-
(trifluororacthyl)-5,6-dihydro-4H-l,3-oxazi!i-2-amine, the product (4S,6S)-4-(2-fluoro~5-
nitrophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-2-amine was 

5 obtained as a colorless foam. MS: m/z = 340.4 [M-H] 

.O^^I^iLFloctxiiireE: Synthesis ofthe intermediate aniline Xi 

A Nij.hpcn.sjon of tiiC rnlro-oxazme X (2.6 mmoi) m EtOH (40 mi) and fhA (0.2 rni) 
trcaieu with Pd/C (10%, 80 mg) and the mixture was hydrogeriateu at atmospheric pressure a (id 
22°C for 2 h. The mixture was filtered, the filtrated evaporated and the residue containing crude 

10 aniline XI was used without further purification. 

H2Ny°yCF., 
chiral 

14 \i _ /-

Intermediate XI-1: Starting from (4S,6S)-4-(2-fluoro-5-nitrophenyl)-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-l ,3-oxazin-2-amine, the product (4S,6S)-4-(5-amino-2-
fluorophenyl)-4-methyi-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-2-aminc was obtained as 

15 a colorless foam. MS: m/z - 292.5 FM J-H]1. 

Intermediate XJ-2: Starting from (4S,6S)-4-(2-f]uoro-5-nitrophenyl)-4-(fluoromethyJ)-6-
(trifluoromethyI)-5,6-dihydro-4H-1,3-oxazin-2-amme, the product (4S,6S)-4-(5-amino-2-
fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-] ,3-oxazin-2-amine was 

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

Synthesis of the intermediate sulfinvl imine XIV-1 
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o 
'tBu 
F 

Under an inert atmosphere the light yellow solution of 2,2-difluoro-l-(2-
fluorophenyl)ethanonc (8.0 g, 45.9 mmoi) in THF (280 ml) was treated at r.t. with (S)-2-
mcthylpropanc-2-sulfinamide (5.68 g, 45.9 mmoi) followed by titanium(lV)cthoxidc (21.0 g. 

5 19.3 ml, 93.9 mmoi). The light yellow solution was heated to reflux and stirred for 2 hours. The 
reaction mixture was cooled to r.t., poured into half-saturated brine, diluted with AcOEt (100 ml.) 
and stirred vigorously for 1 hour. After filtration through a layer of Dicaliter' and washing with 
AcOEt the aqueous layer was separated and extracted with AcOEt (2 x 150 mi). The organic 
layers were dried over ivlgSO.j and evaporated at reduced pressure. The crude product was 

10 purified by Hash chromatography on silica gel (eluent: heptanc/AcOEt 10:1) to give (S,Z)-N-
f2!2-difluoro-l-(2-fluorophen.yl)ethylidene)-2-methylpropanc-2-sulfinamidc (8.27 g, 64.9% yield) 
as a yellow oil. MS: m/z — 278.0 [M+H]". 

15 at r.t. under an inert atmosphere with chloro-trimethyl silane (11.3 g, 13.3 ml, 104 mmoi). The 
suspension was cooled to 0 °C and 2,2,2-trifluoro-l-(2-fluorophenyl)ethanone (4.99 g, 26 mmoi) 
was added dropwise within 4 min while the internal temperature rose to 1.3 °C. After complete 
addition the interna] temperature has reached 20 °C. Thereafter the suspension was cooled to 0 
°C and stirred for 1 hour. For the workup, the yellow solution was allowed to warm to r.t., 

20 decantcd and hydrochloric acid (37%>; 20.5 g, 17.1 ml, 208 mmoi) was added dropwise within 3 
minutes while cooling with an ice bath. The turbid solution was stirred, at r.t. for 20 min. The 
mixture was treated with brine (200 mi), and the aqueous layer was separated and extracted 
twice with AcOEt. The organic layers were washed with a saturated solution of NaHCOi and 
brine, then dried and. evaporated to give after standing at r.t. the 2,2-difluoro-l-(2-

25 fluorophenyl)ethanone (4.292 g, 94.8 % yield) as a light yellow semisolid. MS: m/z = 174 [M]\ 

The 2,2-difluoro-l-(2-fluoro-phenyl)-ethanone was obtained as follows: 

ask a suspension of magnesium (1.26 g, 52.0 mmoi) in THF (100 ml) A as Ovaled 

Synthesis ofthe intermediate sulfanamide esters XV-1 and X.V-2 

tBu..o-0 S 
jRn .0 

XV-1 XV-2 

In a dry flask under an inert atmosphere copper(T) chloride (2.74 g, 27.7 mmoi.) and 
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activated zinc powder (14.5 g, 221 mmoi) were mixed and heated to 130 c€. After cooling to r.t. 
dry THF (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 
mmoi) in dry THF (40 ml) was added dropwise in a manner that the temperature was maintained 

5 at. 55 °C. After complete addition stirring at 55 °C was continued for 30 min. Thereafter, the 
mixture was cooled to 5 °C and a solution of the (S,Z)-N-(2,2-difluoro-l-(2-
fluorophenyl)ethylidene)-2-methylpropane-2-sulfinamidc (7.67 g, 27.7 mmoi) in dry THF (40 ml) 
was added dropwise within SO min while the temperature was kept below 5 °C. In order to 
complete the reaction stirring was continued at 0 °C for Ih. For the workup, the reaction mixture 

10 was filtered through a layer of Dicalite00 which was washed with TBME. The filtrate was 
extracted with a saturated solution of NH.-iCi, the organic layer was dried over MgSO.i and 
evaporated at rcduced pressure. The crude product was purified by 2 consecutive 
chromatographics on silica gel (eiuent: heptane/AcOEt 4:1, then 3:1 for the mixture of isomers) 
to give the (R)-ethyl 3-((S)-l,i-dirnethylethylsulfinamido')-4,4-difiuoro-3-(2-

15 fluorophenyl)butanoatc (XV-1) (yellow oil, 5.17 g, 51.2% yield.) as the first eluting isomer and 
the (S)-ethyl J-((o }-i, i -dirnethylethy1suiflnamido)-4,4-difiuoro-3-(2-nuorophcjiyl)hutanod!.e 
(XV-2) (orange solid, 2.59 g, 25.1% yield.) as the second eluting isomer. 

Synthesis ofthe intcrmediate aldehydes XVI 

20 Intermediate XVI-J: In a dry flask under an inert atmosphere the light yellow solution of 

(S)-ethyl 3-((S)-l ,l-dimethyIeth.ylsulfinamido)-4,4-difluoro-3-(2-fluorophenyl)butanoatc (XV-2) 

(2.59 g, 7.09 mmoi) in DCM (75 ml) was treated dropwise with DIBAH (1 M in toluene; 10.6 ml, 

10.6 mmoi) 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 

25 saturated solution, of NHUC1 (10 ml), left to warm to room temperature and stirred for 30 min. 

The thick suspension was filtered through a layer of Dicalite'Ji"' which was washed twice with 

DCM. The filtrate was treated with a half-saturated solution of NH4CI and extracted three times 

with DCM. The combined organic layers were dried over MgSO« and evaporated. The crude 

product was purified by chromatography on silica gel. (eiuent: heptane/AcOEt; gradient: 30-50% 

30 AcOEt) to yield the (S)-N-((S)-l,l-difluoro-2-(2-fluorophenyI)-4-oxobutan-2-yl)-2-

methylpropane-2-suIfinamide (XVT-1) (704 mg, 31% yield) as a light yellow oil and the starting 

ester XV-2 (1.28 g,49% yield) as a colorless oil. MS: m/z = 322.4 (M+H)\ 
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Intermediate XVI-2: Starting from (S)-ethyl 3-((R)-l,l-dimethylcthylsulfinamido)-3-(2-

fluorophenyl)butanoate [H.Hilpert et a]. US20120225858 (2012)] and following the procedure 

for the synthesis of intermediate XVI-1, the product (R)--N-((S)-2-(2-fluorophcnyl)-4-oxobutan-

5 2-yi)-2-methylpropane-2-su]finamidc (XVI-2) was obtained as a light yellow oil (46.5% yield.). 

M3; m/z - 286.5 (MTH)". 

Synthesis ofthe intermediate alcohols XVil and XVT1' 

O HO 
tBu '•v-'"' 

Q 
1:Bu " q' 

T 
• HO 

)»Cf 
r r x 'i J 

ii ! i 
</ 

F F" 
XVII-i xvn-2 

Intermediates XViM and XVIf-2: In a dry flask under an inert atmosphere a solution of 

10 (S)-N-((S)-1, l-difluoro-2-(2-fluorophcnyl)-4-oxobutan-2-yl)-2-methylpropane-2-sulfmamidc 

(XVI-1) (1.45 g, 4.51 mmoi) in THF (30 ml) was treated at 0 °C with 

(tritluoromethyl)trimethyisiiane (1.28 g, 1.33 ml, 9.02 mmoi) and drowise with TBAF (1 M in 

THF, dried over molecular sieves 4 A; 0.451 ml, 0.451 mmoi). The slightly exothermic addition 

was completed within 3 min, thereafter the reaction mixture was stirred at 0 °C for 3 h, then left 

15 to warm to r.t. and stirred overnight. For the workup, the reaction mixture was quenched with a 

saturated solution of NH4CI and extracted three times with AcOEt. The organic layers were 

washed with brine, dried, over MgSO.i and evaporated at reduced pressure. The crude product 

was purified by chromatography on silica gel (eiuent: heptane/AcOEt; gradient: 0-90% AcOEt) 

to yield the (S)-2-methyl-N~((2S,4R)-l ,1,5,5,5-pentafluoro-2-(2-fluorophenyl)-4-hydroxypentan-

20 2-yl)propane-2-sulfmamide (XVU-1) (yellow oil, 377 mg as an approximately 7:3-mixture with 

its O-trimethylsilyl derivative) as the faster eluting epimer, the (S)-2-m.ethyl-N-((2S,4S)-

l,l,5,5,5-pentafluoro-2-(2-'f]uorophenyl)-4-hydroxypentan-2-yl)propane-2-sulfinamide (XVTI-2) 

(yellow solid, 209 mg, 12% yield) as the second eluting epimer [MS: m/z = 392.5 (M+H)1], and 

the starting aldehyde (yellow oil, crystallized on standing, 627 mg, 36%o yield). 
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Intermediates XVI1-3 and XVIM: Starting from (R)-N-((S)-2-(2-fIuorophenyl)-4-

oxobutan-2-yI)-2-methylpropa.ne-2-su]finamidc (XVI-2) and following the procedure for the 

synthesis of intermediate XVJl-1 and XVJ1-2, the products (R)-2-methyi-N-((2S,4S)-5,5.5-

5 trif]uoro-2-(2-fiuorophenyI)-4-hydroxypcfitan-2-yl)propane-2-suIfir,amide (XV! 1-3) and (R)-2-

mcihyi-N-((2S.4R)-5,5,5-tnfiuoro-2-(2-f]ucropheny!)-4-hydroxypentan-2-yl)propanc-2-

sulfanamide (XVH-4) were obtained. 

XVI1-3: first eluting epimer as a light yellow solid (24.3% yield). MS: m/z = 354.6 (M-H)'. 

A v 15,-4: second ciiiiing epimer as a nght Drown solid yielo ,i. MS: m/z ::i; 3D6.5 (Mi'i'Ij . 

10 Synthesis of the intermediate amino alcohols XVIII 

xvni-i 

Intermediate XV1II-3: Under an inert atmosphere a solution of (S)-2-mcthyl-N-((2S,4S)-

l,l,5,5,5-pentafluoro-2-(2-fluorophenyl)-4-hydroxypentan-2-yl)propanc-2-sulfinamide (XVII-2) 

(261 mg, 0.667 mmoi) and hydrochloric acid (4 M in dioxane, 0.667 ml, 2.67 mmoi) in McOH. 

15 (5 ml) was stirred at 25 °C. After 4 h the solvent was removed at reduccd pressure. The residue 

was treated with a half-saturated solution of Na2C03 and extracted three times with AcOEt. The 

combined organic layers were dried over MgSO.i and. evaporated at reduced pressure. The crude 

product was purified by chromatography on silica gel (eiuent: heptanc/AcOEt 10:1) to yield the 

(2S,4S)-4-amino-l,l J,5,5-pcntafluoro-4-(2-fluorophenyl)pcntan-2-ol (XVIIJ-1) (168 mg, 87.7%) 

20 as a light yellow solid. MS: m/z - 288.5 (M-HTf. 



XVI1I-2 

Intermediate XViII-2: Starting from the mixture of (S)-2-methyl-N-((2S,4R)-1, 1,5,5,5-

pentafluoro-2-(2-fluoropheny!.)-4-hydroxypentan-2-yi)propane-2-sulfinamide (XVII-1) and its 

O-trimethylsilyi derivative and following the procedure for the synthesis of intermediate XViII-1, 

5 the product (2R,4S)-4-amino-l .1,1,5,5-pcntafluoro-4-(2-fl!!orophcnvi)pentan-2-ol {XVIII-2) was 

obtained as a huh? vellow so<ui (95% yield). MS: m/z -- 2*K.5 (M+H) 

Intermediate XVIiI-3: Starting (R)-2-methyl-N-((2S,4R)-5,5,5-trifluoro-2-(2-fluorophenyl)~4-

hydroxypeman-2-yijpropanc-2-suifmaniide (XVi.i-4) and following the procedure for the 

10 synthesis of intermediate XVIII-1, the product (2R/4S)-4-amino-l ,1 ,l-trifluoro-4-(2-

fluorophcnyl)pentan-2-ol (XVIII-3) was obtained as a light yellow solid (67.3% yield). MS: m/z 

= 252.5 (M-!-I:I)\ 

Synthesis of.th_cintermediate oxazincs XIX 

15 Intermediate XIX-1: Starting from (2S,4S)-4-ammo-1,1,1,5,5-pentafluoro-4-(2-
fluorophenyl)pentan-2-ol (XVOl-i) and following General Procedure C, the product (4S,6S)-4-
(difluoromethyl)-4-(2-fluorophcnyl)-6-(trifiuoromethyl)-5,6-dihydro-4H-l,3-oxazin-2-amine 
(XIX-1) was obtained as a colorless solid (46.2% yield). MS: m/z =313.4 [M+H]~. 



-2 

Intermediate XIX-2: Starting from (2R,4S)-4-amino-l, 1,1,5,5-pentaf:luoro-4-(2-
f!uorophenyl)pcntan-2-ol (XVHI-2) and following General Procedure C, the product (4S,6R)-4-
(dif!uoromethyl)-4-(2-fliiorophenyl)-6-(trifluoromethyl)-5,6-dihydro-4H-] ,3-oxazin-2-amine 

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

Intermediate XFX-3: Starting from (2R,4S)-4-amino-I,l,l-trifIuoro-4-(2-
(XVIII-3) and ^;'k>v/ing General Procedure C, die produci {'4S,6R)-4-

10 (2-fluorophenyi)-4-methyl-6-(trifluoromethyi)-5,6-dihydro-4M-J,3-oxazin-2-amine (X1X-3) was 
obtained as a light brown oil (60.6% yield). MS: m/z = 277.5 [M+H]'. 

Synthesis of the intermediate nitro-oxazincs XX 

Intermediate XX-1: Starting from (4S,6S)-4-(difluoromethyl)-4-(2-f]uorophcny])-6-
15 (trifliioromethyi)-5,6-dihydro-4H~13-oxazin-2-amine (XIX-I) and. following General Procedure 

D, the product (4S,6S)-4-(difluoromethyl)-4-(2-fluoro-5-mtrophcnyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-l,3-oxazin-2-amme (XX-1) was obtained as a colorless solid (73.2% yield). MS: 
m/z = 358.4 [M+H]\ 
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Intermediate XX-2: Starting from (4S/)R)-4-(diflnorometbyl)-4-(2-fluorophenyl)-6-
(trifluoromethyi)-5/)-dihydro-4H-l ,3-oxazin-2-aminc (XIX-2) and following General Procedure 
D, the product (4S,6R)-4-(difluoromcthyl)-4-(2-fluoro-5-nitrophcny])-6-(trifluoromcthyl)-5,6-

5 dihydro-4H-!,3-os2zm-2-aminc (XX-2) was obtained as a colorlcss foam (45.7% yield). MS: 
m/z - 358.5 [M- HI', 

». .. . - r, r-s 

G,N 

V"V -

Intermediate XX-3: Starting from (4S,6R)-4-(2-fluorophcnyl)-4-mcthyl-6-
i, is : i iUC.r\ U'f :i"C '-3 i v i J". s iV ilfO'" 'ti".t~ i X id i". i 1 i~ -ti i > !iilO { i J LIE IC1 1G il<J '•V !D g CjCllCT Ui P i'UC cdlll C 

10 D, the product (4S,6R)-4-(2-f1uoro-5-nitrophcnyl)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-oxazin-2-amine (XX-3) was obtained as a light yellow viscous oil (54% yield). MS: m/z 
= 322.4[M+H]"\ 

Synthesis of the intermediate anilines XXI 

15 Intermediate XXI-1: Starting from (4S,6S)-4-(difluoromethyl)-4-(2-fluoro-5~nitrophcnyl)-
6-(trifluororaethyl)-5,6-dihydro-4H-l,3-oxazin-2-amine (XX-1) and following General 
Procedure E, the product (43,6S)-4-(5-amino-2-f]uorophenyl)-4-(diftuoromctby!)-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-2-amine (XXI-1) was obtained as a colorless solid 
(quant, yield). 1VIS: m/z = 328.4 [M+H]". 
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Intermediate XXl-2: Starting from (4S,6R)-4-(difliioromcthyl)-4-(2-fIuoro-5-mtrophenyi)-
6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-2-amine (XX-2) and following Genera! 
Procedure E, the product (4S,6R)-4-(5-amino-2-fluorophenyl)-4-(difluoromcthyl)-6-

5 (trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-2-aminc (XX.I-2) was obtained as a light grey foam. 
(95.4% yield), MS: m/z - 328.5 

7 n 

Intermediate XXI-3: Starting from (4S,6R)-4-(2-fluoro-5-riitropheny])-4-methyl-6-
vir!ikiGrurEcihy:;--5j;^a;ii}dm—M-• J<;x.iZi;vI"-anhne and foikv* ;ug General Procedure 

! 0 E, the product (4S,6R)-4-(5-amino-2-fluorophcnyl)~4-methyl-6-(trifluoromcthyl)-5,6-dihydro-
4H-l,3-ox.azin-2-amine (XXI-3) was obtained as awhile solid (95.1% yield). MS: m/z = 292.4 

General Procedure F for the synthesis ofthe final examples I 

To a solution ofthe acid XIJ (0.16 mmoi) in MeOH (I ml) was added at 22 °C 4-(4,6-
i 5 dimethoxy-J ,3,5-triazin-2yI)-4-methyl-morphoHniumchloride (0.19 mmoi) and stirring was 

continued at 0 °C for 30 min. To the mixture was added a solution of the aniline XI (0.1.5 mmoi) 
in McOH (2 ml) and stirring was continued at 0 °C for 4 h. The mixture was evaporated and the 
residue partitioned between saturated aqueous "Na2C03 and. ethyl acetate. The organic layer was 
dried, evaporated and the residue was purified by chromatography (Si-NH2) using a mixture of 

20 heptane/ethyl acetate 1:1) to afford the final examples I. 

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

Under an inert atmosphere a solution/suspension ofthe carboxylic acid (1.7 mmoi) and 
the intermediate aniline XXI (1.62 mmoi.) in AcOEt (6.7 ml) was treated dropwise with T3P® 
(50% in AcOEt) (2.4 mmoi, 1.43 ml) while keeping the temperature at 25 °C. After complete 

25 addition the reaction was stirred at 25 °C for 20 hours. For the workup, the reaction, mixture was 
quenched with a saturated solution of NaHCO* (20 ml), the layers were separated and the 
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aqueous phase was extracted with AcOEt (7 ml). The combined organic layers were washed with 
brine and dried over Na2S04. Removal of the solvent left the crude product which was puri fied 
by chromatography on silica gel using a mixture of DCM/MeOH or heptane/AcOEt or by 
preparative HPLC to give the pure amides. 

5 The following compounds were prepared following General Procedure F or G and, 

depending on the reaction and purification conditions, they were isolated in either the free base 

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

Example 1 

N-(3-((4S,6S)-2-iJnrsno-4-sTscthy!---6sk-"^ritror<nvH:-ihy!)~5jS-dihydrG~4H-i3-n?,:a/nT--i~vri~4~ 
i 0 fiuorophenjJ)-5-eyaiJ0pteoIiriafmuc 

The coupling of (4S,6S)-4-(5-amino-2-fiuoronhenyi)-4-raeihy!-6-(trifluoromethyi)-5.6-dihydro-
4H-1,3-oxazin-2-amine and 5-cyano-pyridinc-2-carboxyiic acid yielded the title compound as a 
colorless solid. MS: m/z ~ 422.5 j"M-ri V. 

Example 2 

fluorophenyl)-5-chIoropico]inamide 

The coupling of (4S,6S)-4-(5-ammo-2-ftuorophenyl)-4-mcthyl-6-(trifluoromethyi)-5,6~dihydro-
4H-l,3-oxazin-2-amine and 5-chloro-pyridine-2-carboxyiic acid yielded the title compound as a 
colorless solid. MS: m/z = 431.4 fM+Hf. 

20 Example 3 

N-(3-((4S,6S)-2-amino-4-(fIuoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-
yl)-4-fluorophenyl)-5-cyanopicolinamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl.)-4-(fluoromethy])-6-(trifluoromethyl)-5,6-
dihydro-4H-l,3-oxazin-2-amine and 5-cyano-pyridinc-2-carboxylic acid yielded the title 

25 compound as a colorless solid. MS: m/z = 440.4 [M+H]". 

Example 4 

N-(3-({4S,6S)-2-amino-4-(fluoroiiiethyl)-6-(trifluoroniethyl)-5,6-diiiydro-4H-].,3-oxazin-4-
yl)-4-fluorophenyi)-5-chloropicoIinamide 

The coupling of (4S,6S)-4-(5-amino-2-fl.uorophcnyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
30 dihydro-4H-l,3-oxazin-2-amine and 5-chloro-pyridinc-2-carboxylic acid yielded the title 

compound as a colorlcss solid. MS: m/z = 449.4 [M+H]~\ 
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Example 5 

N-(3-((4S,6S)-2-amino-4-methyl-6-(trifluoroniethy!)-5,6-dihydro-4H-1,3-oxazin-4-yI)-4-
fluorophenyl)-5-methoxypyrazine-2-carboxamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophcnyl)-4-methyl-6-(trifluorometh.yl)-5,6-dihydro-
5 4H-l,3-oxazin-2-amine and 5-methoxy-pyrazine-2-carboxylic acid yielded the title compound as 

a colorless solid. MS: m/z = 428.4 [M+H]k 

Example 6 

N-{3-((4S.6S)-2-an)ino-4-methy!-6-(iriniiorome?h\1}-5.6-;}=hydro-4H-K3-oxaz!n-4-y!)-4-

fluorophenyI)-5-(2,2-difluoroethoxy)pyrazm-e-2-carbosafti&fc 

10 The coupling of (4S.6S)-4-(5-ammG-2-fkioroph;::-y!)-4--nKkr/k6ktnfluorGn>:ihyl)-5,6~di3)ydro-
4H-1,3-oxaziii-2-amine and 5-(2,2-difluoro-ethoxy)-pyrazine-2-earboxyiic acid (prepared as 
described in in Suzuki V. et at., WO 2009/09] Gi6) yielded the title compound as a colorless 
solid. MS: m/z = 428.4 [M+H]\ 

Example 7 

15 N-(3-((4S,6S)-2-amiriO-4-metUyi-6-(tririuoromfcthyi)-5,6-dfh\uni-4H-U3-OKa/in-4-yi)-4-
fluorophenyl)-5-(2,2,2-trif3uoroethoxy)pyrazine-2-carboxamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-mcthyl~6-(trifiuoromethyl)-5,6-dihydro-
4H-1,3-oxazin-2-amine and 5-(2,2,2-trif!iioro-ethoxy)-pyrazine-2-carboxylic acid (prepared as 
described in Suzuki Y. el al, WO 2009/091 016) yielded the title compound as a colorless solid. 

20 MS: m/z = 496.4 [M+H]"'. 

Example 8 

N-(3-((4S,6R)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yI)-4-
fluorophenyl)-5-cyanopicoIinamide 

The coupling of (4S,6R)-4-(5-amino-2-fIuorophenyl)-4-mcthyl-6-(trifIuoromcthyl)-5,6-dihydro-
25 4H-l,3-o^azin.-2-amine (XXI-3) and 5-cyano-pyridine-2-carboxylic acid following General 

Procedure F yielded the title compound as a light yellow foam. MS: m/z = 422.4 [M+H]H . 

Example 9 

N-(3-((4S,6R)-2-Am5iio-4-iiietliyl-6-(tnfluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yS)-4-
fluorophenyl)-5-chloropicolInamide 

30 The coupling of (4S,6R)-4-(5-amino-2-fluorophenyl)-4-m.ethyl-6-(trifhioromcthyl)-5,6-dihydro-



WO 2013/110622 -62- PCT/EP2013/051166 

4H-l,3-oxazin-2-amine (XXI-3) and 5-ch]oro-pyridine-2-carboxylic acid following General 
Procedure F yielded the title compound as a white foam. MS: m/z = 431.4 [M+H];. 

Example 10 

N-(3-((4S,6S)-2-Ammo~4-methyl-6~(trifluoromethyl)-5,6-dihydro-4H~l53-oxaz!n-4-y8)-4-
5 fluorophenyl)-3,5-chioropicolinamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophen.yi)-4-methyl-6-(trifl.uoromethyl)-5,6-dihydro-
4H-!,3~oxazm-2-amine (XI-1) and 3,5-chloro-pyridinc-2-carboxyiic acid following General 
Procedure F yielded the title compound as a colorless solid. MS: m/z ~-r 465.4 [M+H]", 467.4 
[M+2+HV, 469.4 [M+4+H]". 

10 Example II 

N-(3-((4S,6S)-2-Amino-4-methyl-6-(tnfluoromethyI)-5,6-dihy(lro-4H-I3-03ta2ln"4-yi)-4-
f!uorophenyi)-5-(fluoromethoxy}pi€oI!naiTilde 

The coupling of (4S,6S}-4-(5-am3rrO-^-t(uoroprtCRyl}-4-methvi-Si-t triiiuorofnctuy 1 )-3.(i-uiiiyuro-
4H-J ,3-oxazin-2-amine (XI-1 > and 5-(fliioromcthoxy)picoiinic acid [CAS 1174321-03-9; 

15 J.M.Ellard et al. W02011009898 (2011)] following General Procedure F yielded the title 
compound as a colorless solid. MS: m/z "r: 445.4 [M+H]'. 

Example 12 

N-(3-((4S,6S)-2-Amino-4-methyI-6~{trifluoromethyl)-5)6-dihydro-4H-l,3-oxazin-4-yl)-4-
fluorophenyl)-5-cyano-3-methylpicolinamide 

20 The coupling of (4S,6S)-4-(5-amino-2-fluorophcnyl)-4-mcthyi-6-(trifluorometbyl)-5,6-dihydro-
4H-l,3-oxazin-2-amine (XI-l) and 5-cyano-3-methylpicoiinic acid [S.Badiger ef al. 
W02011009943 (2011)] following General Procedure G yielded the title compound as a 
colorlcss amorphous solid. MS: m/z = 4-36.5 [M+H]'1. 

Example 13 

25 N-(3-((4S,6S)-2-Amino-4-methyl-6-(trifloororaethyl)-5,6-dihydro-4Si-l,3-oxazin-4-yI)-4-
fluorophenyl)-3-ch)oro-5-cyanopIcolinamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophcnyI)-4-methyl-6-(trifluororacthyl)-5,6-dihydro-
4H-l,3-oxazin-2-amine (XI-l) 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]1. 

30 Example 14 
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N~(3~{(4S,6vS)-2-Aiiiiiiio-4-meth\l-6-(trilluoromcthy!)-5,6-djhydro-4H-l,3~oxazin-4-yl)-4-
fluorophenyI)-5-methoxypicollnamide 

The couphng of (4S,6S)-4-(5-amino-2-fluorophenyI)-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-l,3-oxazin-2-ami.ne (XI-l) and 5-methoxy-picolinic acid following General Procedure G 

5 yielded the title compound as a colorless amorphous solid. MS: m/z = 427.5 [M+H]~. 

Example 15 

N-(3-((4S,6S)-2-Ammo-4-methy]-6-(trifiuoromethyI)-5,6-dihydro-4H-l,3-oxazin-4-yO-4-
f!uoropbenyl)-5-(difluoromethoxy)picolinanride 

The coupling of (4S.6S)-4-(5~amino-2-FiUorophero'iM-rocthyi-6-(trifiuoromjihy!>-5.6<;-:-*Ydro-
iu -H-H- I .3-oxazirj-2-an"imc (Xl-1) aiiu ^-(diyliioioinetnoxvjpicoinisc acici ij.i^.^covi o;. al. 

W0201J044181 (2011)] following General Procedure G yielded the title compour^ as a 
colorless amorphous solid. .MS: m/z - 463.4 ['M+H] . 

Example 16 

N-(3-((4S,6S)-2-Anrino-4-methyl-6-(trifluoroinethyl)~5)6-dihydro-4H-ls3-oxazin-4-yl)-4-
15 flaoropheny])-5-ftrffiu0rometboxy)picolinamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-methyi-6-(trifluoromethyl)-5,6-dihydro-
4H-1,3-oxazin-2-aminc (Xl-1) and 5-(trifiuoromcthoxy)picolinic acid [J.D.Scott et al. 
W02011044181 (2011)] following General Procedure G yielded the title compound as a 
colorlcss amorphous solid. MS: m/z = 481.4 [M+H]~. 

20 Example 17 

N-(3-((4S,6S)-2-AmlnO'4-methyI-6-(triflaoromethyI)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-
f]uoropheny!)-5-(difluoromethyl)picolinamide 

The coupling of (4S,6S)-4-(5-amino-2-f]uorophenyl)-4-mcthyl-6-(trifluoromethyl)-5,6-dihydro-
4H-l,3~oxazm-2-aminc (XI-3) and 5-(difluoromethyl)picolinic acid [J.D.Scott et al. 

25 VV02011044181 (2011)] following General Procedure G yielded the title compound as a 
colorlcss amorphous solid. MS: m/z = 447.5 [M+H]~ 

Example 18 

N-(3-((4S,6S)-2-AniinO'-4-niethyl-6-(trifiiiorooiethv1)-5,6-d!hydro-4H-l,3-()xazin-4-yi)-4-
fluorophenyJ)-5-(2,2,2-trifluoroethoxy)pico]inamide 

30 The coupling of (4S,6S)-4-(5-amino-2-fIuorophenyl)-4-methyl-6-(tri.f]uoromethy])-5,6-dihydro-
411-1,3-oxazin-2-amine (Xl-1) and 5-(2,2,2-trifluoroethoxy)picolinic acid [D.Banner et al. 
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W02010128058 (2010)] following General Procedure G yielded the title compound as a 
colorless amorphous solid. MS: m/z = 495.4 [M+H]+. 

Example 19 

N-(3-((4S,6S)-2-Amino-4-methyl-6-(trifiuoromethyI)-5,6-dihydro-4H-l,3-oxazin-4-yI)-4-
5 fluorophenyl)-5-(fluoromethyl)pyrazine-2-carboxaniide 

The coupling of (4S,6S)-4-(5-amino-2-fluoropheny])-4-methyl-6-(trifluorornethyl)-5,6-dihydro-
4H-l,3-oxazin-2-arnine (XI-l) and 5-(fluoromethyI)pyrazinc-2-carboxylic acid [J.M.EIIard et al. 
W0201J009898 (201 1)] following General Procedure F yielded the title compound as a 
colorless amorphous solid. MS: rn/z 430.5 (M-fHj . 

10 Example 20 

N-(3-((4S,6S)-2-Ammo~4-methyI-6-(trifluoromethyl)-5,6-cKhydro-4H-l,3-oxaai!-4-yI)-4-
fluorophenyl)-5-{difluoromethyI)pyrazlne-2-carboxamide 

I he coupling ol. (4S.6S }-4-(D-ariuQO-2-fluorophcuyl)-4-iTieth-vl--(')-i trijlLioronietiiyi)-5.()-diiiVuro-
4H-l,3-oxazin-2-aminc (Xl-1) and 5-(difluoromethyl)pyrazme-2-carboxylic acid [J.M.EIIard et 

15 al. W02011009898 (2011)] following General Procedure F yielded the title compound as a 
colorless solid. MS: m/z = 448.5 [M+H]". 

Example 21 

N-(3~((4S,6S)-2-Amin0-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxa2m-4-yl)-4~ 
fluorophenyl)-5-methylpyrazine-2-carboxamide 

20 The couphng of (4S,6S)-4-(5-amino-2-fluorophcny!)-4-methyl-6-(trifluoromcthyl)-5J6-dihydro-
4H-1,3-oxazin-2-a.mine (Xl-1) and 5-mctbyipyrazine-2-carboxylic acid following General 
Procedure F yielded the title compound as a colorless amorphous solid. MS: m/z - 412.5 
[M+Hf. 

Example 22 

25 N-(3-((4S,6S)-2-Amino-4-methyI-6-(trifIuoromethyl)-5,6-dihydro-4H-l,3-oxazm-4-yl)-4-
fluorophenyl)-5-(but-2~ynyloxy)pyra/jne-2-carboxamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-m.ethyl-6-(trifluoromcthyl)-5,6-dihydro-
4H-l.3-oxazin-2-amine (XI-l) and 5-(but-2-yn.yloxy)pyrazine-2-catboxylic acid [G.Csjemyik ct 
al. W02012087237 (2012)] following General Procedure F yielded the title compound as a 

30 white solid. MS: m/z = 466.5 [M+H]"". 

Example 23 
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N-(3-({4S,6S)-2-Amiiio-4-ii}e1hyi-6-(trifluoroniethyI)-5,6-clihydro-4H-l,3-oxazin-4-yl)-4-
fluorophenyl)-5-(fluoromethoxy)pyrazine-2-carboxamide 

The coupling of (4S,6S)-4-(5-amino-2-f]uoropheny])-4-mefchyI-6-(trifhioromcthyI)-5,6-dihydro-
4H-i,3-oxazin-2-amine (XI-l) and 5-(fluoromethoxy)pyrazine-2-carboxylic acid [J.M.EIIard et 

5 al. W02011009898 (2011)] following General Procedure G yielded the title compound as a 
colorless amorphous solid. MS: m/z = 446.5 [M+H]r. 

Example 24 

N-(3-((4S,6S)-2-Ammo-4-metbyI-6-(trif]uorometfry!)-5,6-dihydro-4Ij-l,3-oxazm-4-yi)-4~ 
nuorophenyl)-5-(difluoromethoxy)pyrazine-2--carboxaniide 

10 The coupling of (4S;6S)-4-(5-amino-24luorophcnyi}-4-methyl-6-(trifluororneihyI)-5.A>dihydro-
4H-I,3-oxazin-2-aminc (XI-1} and 5-(difiuoromethoxy)pyrazine-2-carboxyiic acid [J.M.EIIard et 
al W02011009898 (2011)] following General Procedure G yielded the title compound as a 
colorless amorphous solid. MS: m/z = 446.5 [M-nTf. 

Example 25 

15 N-(3-{(4S«6S)-2-Amino-4-methyI-6-(trif!uoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yI)-4-
i]iiorophenyl)~2-(fluoromethyl)oxazole-4-carboxamide 

The coupling of (4S,6S)-4-(5-amino-2-fluoropheny])-4-methyl-6-(trif]uoromcthyl)-5,6-dihydro-
4H-13-oxazin-2-amine (XI-l) and 2-(fluoromethyl)oxazole-4-carboxylic acid [D.Banner et al. 
W02011069934 (2011)] following Genera! Procedure P yielded the title compound as a 

20 colorless solid. MS: m/z ~ 419.5 [M+H]'. 

Example 26 

N-(3-((4S,6S)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxa/Jn-4-yI)-4-
fluorophenyl)-4-chloro-l-(difluoromethyI)-lH-pyrazole-3-carboxaniide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-methyl-6-(trifluoromcthyl)-5>6-dihydro-
25 4H-l,3-oxazin-2-amine (XT-1) and 4-chioro-l-(difluoromethyl)-1 H-pyrazole-3-carboxylic acid 

[D.Banner ct ai. W020) 1069934 (2011)] following General Procedure F yielded the title 
compound as an off-white solid. MS: m/z = 470.4 [M+H]r. 

Example 27 

N-(3-((4S,6S)-2~Amino-4-(fluororaethyl)-6-(trifIuoromethyI)-5,6-dihydro-4H-l,3-oxazin-4-
30 yi)-4-fluorophenyl)-5-cyano-3-methylpicolinamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-(f1uoromethyl)-6-(trifluoromethyI)-5,6-



WO 2013/110622 -66- 'PCT/EP2013/05I166 

dihydro-4H-l ,3-oxazin-2-amine (XI-2) and 5-cyano-3-methylpicolinic acid [S.Badiger ct al. 
W02011009943 (2011)] following General Procedure G yielded the title compound as a light 
yellow solid. MS: m/z = 454.4 [M+H]1. 

Example 28 

5 N-(3-((4S,6S)~2-Aniino-4-(Jfluororaethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-
yI)-4-fiuorophenyl)-3-chloro-5-cyanopicoIinamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4~(fliioromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-l J-oxazifi-2-amine (XI-2) and 3-chloro-5-cyanopicolinic acid, following General 
Procedure G yielded the title compound as a light yellow solid. MS: m/z = 474.4 [M+fl]'. 

10 Example 29 

N-(3~((4S,6S)-2-Amino-4-(fiuoroiin^thyl)-6~(trifiuoromethyi)-5,6-djhydro-4H-l,3'-oxazm-4-
y])-4-f!uorophenyl)-3,5-d!iehloropicoIinaniide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophcnyl)-4-(fluoromethy])-6-(trifluoromethyi)-5.6-
dihydro-4H-I,3-oxazin-2-amine (XI-2) and 3,5-dichloropicolinic acid following General 

15 Procedure G yielded the title compound as a colorlcss solid. M.S: m/z = 483.3 [M+H|\ 485.3 
[M+2+H]', 487.2 [M+4+H]". 

Example 30 

N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-(trifluoromethy!)-5,6-d.ihydro-4H-l,3-oxazm-4-
yl)-4-fiuorophenyl)-5-methoxypicolinamide 

20 The coupling of (4S,6S)-4-(5-amino-2-fIuorophenyl)-4-(fluoromethyI)-6-(trifluoromcthyi)-5,6-
dihydro-4H-l ,3-oxazin-2-arriine (Xl-2.) and 5-methoxypicolinic acid, following General 
Procedure G yielded the title compound as an amorphous colorless solid. MS: m/z = 445.5 
[M+H]\ 

Example 3.1 

25 N-(3-{(4S,6S)-2-Am!no-4-(fluoromethyl)-6-(trifiuoromethyI)-5,6-dihydro-4H-l,3-oxazin-4-
yl)-4-fluorophenyl)-5~(difluoromethoxy)picolinamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-(fhK>romethyl)-6-(trifluorornethyl)-596-
dihydro-4H-l,3-oxazin-2-aminc (Xl-2) and 5-(difluoromethoxy)picoiinic acid following General 
Procedure G yielded the title compound as an amorphous colorless solid. MS: m/z = 48].4 

30 [M+H]'". 

Example 32 
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N-(3-((4S,6S)-2-Amino~4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-
yl)-4-iluorophenyl)-5-(trifluoromethoxy)picolinamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-1,3-oxazin-2-aminc (XI-2) and 5-(trifiuoromethoxy)picolinic acid following General 

5 Procedure G yielded the title compound as an amorphous colorlcss solid. MS: m/z = 499.4 
[M+H]1. 

Example 33 

N-(3-((4S,6S)-2-AminO'4-(nuororriethyi)-6-(trifluoro!i)eijiyI)-5,6-dihydro-4H-l,3-oxazin-4-
yl)-4-fiuorophenyl)-5-(dinuoromethy!)picolinamide 

10 The coupling of (4S,6S)-4-(5-ammo-2-fhiorophenyrj-4-(ftuoromethyi)-6-(trif]uoromethyi)-5\6-
dihydro-4H-i,3-oxazin-2-amine (Xi-2) and 5-(difhioromethyI)picolinic acid following General 
Procedure G yielded the title compound as an amorphous colorless solid. MS: m/z = 465.4 
rv-i-LU i 
1 iVi 'ill . 

Example 34 

15 N-(3-^(4S,6S)-2-Amino~4-(fiuoroineth>i)-6-(trifluoroniethyl)-5.6-dihydro-4H-1,3-oxazin-4-
yi)-4-OuorophenyI)-5-(2)2,2-trifluoroelhoxy)picoimamic!e 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-l,3-oxazin-2-amine (XI-2) and 5-(2,2,2-trifluoroethoxy)p?colmic acid foilowing 
General Procedure G yielded the title compound as an amorphous colorless solid. MS: m/z = 

20 513.4 [M+H]\ 

Example 35-

NX3-((4S,6S)-2-Amino-4-(fluorornethyI)-6-(trifluoroniethyJ)-5,6-dihydro-4H-l,3~oxazm-4-
yl)-4-fluorophenyl)-5-(fluoromethoxy)picoHnamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophcnyl)-4-(fiuoromethyl)-6-(trifluororaethyl)-5,6-
25 dihydro-4H-l,3-oxazin-2-ami.ne (Xi-2) and 5-(fluoromethoxy)picolinic acid following General 

Procedure G yielded the title compound as a white solid. MS: m/z = 463.6 [M+H] 

Example 36' 

N-(3-((4S,6S)-2-An)ino-4-(fluoromethyI)-6-(trifluoroniethyl)-5,6-dihydro-4H-l,3-oxazin-4-
yl)-4-fluorophenyl)-5-methoxypyrazine-2-carboxamjde 

30 The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-(fluoromcthyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-l,3-oxazin-2-amine (XI-2) and 5-mcthoxypyrazine-2-carboxylic acid following 
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General Procedure F yielded the title compound, as a colorless solid. .MS: m/z = 446.4 [M+H]+. 

Example 37 

N-(3-((4S,6S)-2-AminO'4-(flaoromethyl)-6-(trifluoromethy!)-5,6-d3hydro-4H-t,3-oxazin-4-
yl)-4-fluorophenyl)-5-(fluoromethyl)ypyrazine-2-carboxamide 

5 The coupling of (4S>6S)-4-(5-ammo-2-fluorophcnyl)-4-(fhioromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-l,3-oxazin-2-amine (Xl-2) and 5-(fluoromethyl)pyrazine-2-carboxylic acid, 
following General Procedure F yielded the title compound as a white solid. MS: m/z = 448.6 

Ex;impte 38 

10 N-(3-((4S.6S>-2-AiTj!iiO'4-{iluoromethy!)-6-(tnfluoromethyl)-5.6-djhydro-4{I-l>3-oxazm-4-
}• I)-4-aaorophenyi)-5-(but-2-ynyloxy)pyrazine-2-carboxamide 

The coupling of (4S,6S)-4-(5-an)ino-2-fidorophciiyl)-4-(fiuorornctayl)--6-(irinuoromelhyi)-5,6-
ciih.ydro-4Fi-1,3-oxazin-2-amine (Xl-2) and >{but-2-ynyioxy)pyrazine-2-carboxylic acid 
following General Procedure F yielded the title compound as a white solid. MS: m/z = 484.4 

15 j"M+H]T 

Example 39 

N-(3-((4S,6S)-2-AminO"4-(fluoromethyl)-6-(trlfluoromethyI)-5,6-dihydro-4H-l,3-oxazin-4-
yI)-4-fiuorophenyI)-5-(difluoromethoxy)pyrazine-2-carboxamide 

The coupling of (4S,6S)-4-(5-arm'no-2-fluorophenyl)-4-(f]uoromethyl)-6-(trifluorometliyI)-5,6-
20 dihydro-4H-l,3-oxazin-2-aminc (XI-2) and. 5-(difluoromethoxy)pyrazinc-2-carboxylic acid 

following General Procedure G yielded the title compound as a colorless solid. MS: m/z = 482.6 
[M+H]1. 

Example 40 

N-(3-((4S,6S)-2-AminO'-4-(fluoromethyI)-6-(trifiuoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-
25 yl)-4-fluorophenyl)-5-(2,2-difluoroethoxy)pyrazine-2-carboxamide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-l,3-oxazin-2-aminc (Xl-2) and 5~(2,2-difluoroethoxy)pyrazme-2-carhoxyiic acid 
[Y.Suzuki et al. W02009091016 (2009)] following General Procedure G yielded the title 
compound as a colorless solid. MS: m/z - 496.6 [M+H]'v. 

30 Example 41 
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N-(3-({4S>6S)-2-Amiuo-4-(fluoromethyl)-6-(trinuorometh\i)-5,6-dih\dro-4H-l,3-oxazin-4-
yl)-4-fluorophenyl)-5-(2,2,2-trifluoroethoxy)pyrazme-2-carboxamide 

The coupling of (4S56S)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(triilaoromethyl)-5,6-
dihydro-4H-l,3"Ox^zin-2-amme (XI-2) and 5-(2,2,2~trifiuoroethoxy)pyrazine-2-carboxylic acid 

5 following General Procedure G yielded the title compound as a colorless solid. MS: m/z ~ 514.6 

[M-mf. 

Example 42 

N--(3-((4S,6S)-2-Am)no-4-(fluoromethyl)-6-(tHfluoromethyS)-5,6-d!hydro-4H-l ,3-oxazin-4-
yJ)-4-fiuorophenyl)-5-mcthyipyrazine-2-carboxamiue 

l U I iic coupling ut" (4cu6b 5-4-(D-amino-2-tiLiorophenyi}-4-{ h'uoromcfiiyI)-6-(in i'luoro methyl )-o ,6-
dihydro-4H-l,3-oxazir)-2-aniip.e (Xi-2) and. 5-methy)pyrazine-2-carboxyiic acid following 
General Procedure G yielded the title compound as a coloriess solid. MS: m/z = 430.6 [M+H]'. 

Example 43 

N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-(trif!uoromethy!)-5,6-dihydro-4H-1,3-oxazin-4-
] 5 y!)-4~fluorGpheny])-5-Cfluoromethoxy)pyrazine-2-carboxamide 

The coupling of (4S,6S)-4-(5-amino-2-f]uoroph.enyl)-4-(fluoromethyl)-6-(trifl.uoromethyl)-5,6-
dihydro-4H-4,3-oxazin-2-amine (Xl-2) and 5-(fluoromethoxy)pyrazinc-2-carboxyiic acid 
following General Procedure G yielded the title compound as a colorless amorphous solid. MS: 
m/z - 464.4 [M+H]"'". 

20 Example 44 

N-(3-((4S,6S)-2-Amino-4-(fluoromethyI)-6-(trifflworomethyl)-5,6-dihydro-4H-l,3-oxazin-4-
yl)-4-11uorophenyi)-3-meihylpyrazine-2-carboxaoikle 

The coupling of (4S56S)-4-(5-amino-2-fluorophenyl)-4-(fiuoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-l.,3-oxazin-2-amine (XI-2) and 3-methylpyrazine-2-carboxylic acid following 

25 General Procedure G yielded the title compound as a light yellow oil. MS: m/z = 430.4 [M+H]1'. 

Example 45 

N-(3-((4S,6S)-2-Amlno-4-(fluoromethyl)-6-(trifluoromethyI)-5,6-dlhydro-4H-l,3-oxazin-4-
yI)-4~fluorophenyl)-5-(difluoromethyI)pyrazine-2-carb(>xaiiiide 

The coupling of (4S,6S)-4-(5-amino-2-fluorophenyl)-4-(fluoromethyl)-6-(trifhioromethyl)-5,6-
30 dihydro-4H-l,3-oxazin-2-amine (XI-2) and 5-(d.ifluoromethyl)pyrazine-2-carboxylic acid 

following General Procedure F yielded the title compound, as a colorless solid. M.S: m/z = 466.4 
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[M+H]"1. 

Example 46 

N-(3-((4S,6S)-2-A:mino-4-(fluoroniethyl)-6-(tiifluoromethyl)-5,6-dihydro-4H-l,3-oxa:zin~4-
yl)-4-fluorophenyl)-4-chloro-!.-(difluon)methyl)-lH.-pyrazoie-3-carboxamide 

5 The coupling of (4S,6S)-4-(5-amino-2-fluorophenyi)-4-(fIuoromcthy!)-6-(trifluoromethy!)-5,6-
dihydro-4H-I,3-oxazin-2-amio.c (Xl-2) and 4-chloro-l -(difluoromethy!)- lH-pyrazole-3-
carboxylic acid following General Procedure G yielded the title compound as a colorlcss solid. 
MS: m/z = 488.5 [M+H]"'. 

Example 47 

10 >;-<3"r(4S,6S>-2~Aiiislno-4-(0iioro!"n€thy!V6-(tnfluoromethyI)-5,6-d!hv<!ro-4!I-I,3-oxazln-4-
yl)-4-f3aorophenyI)-2-(fIuoromethy!)oxa2ole-4-carboxamide 

1 he cosiph'Ag ot (4S,6S)-4-(j-an-!rno-2-!Uioropher!y!)-4-(fiuoromcthy])-6-(triiluorornet!]yl)-5,6-
a;nydro-4ti-1,3-oxazin-2-ammc (XI-2) and 2-(fIuoromcthyl)oxazoic-4-earboxyiic acid following 
General Procedure G yielded the title compound as an off-white solid. MS: m/z = 437.4 [M+H]:. 

ij Example 48 

N-(3-((4S,6R)-2-Amino-4-(diflaoromethyl)-6-(trifluoromethy!)-5,6-dihydro-4H-l,3-oxazln-
4-yl)-4-fluorophenyl)-5-cyanopicoliiiamide 

The couphng of (4S}6R)-4-(5-amino-2-f]uorophcnyI)-4-(difIuorometh.yl)-6-(trifluoromcthyl)-5,6-
dihydro-4H-l,3-oxazin-2-amine (XXI-2) and 5-cyanopicolinic acid following General Procedure 

20 F yielded the title compound as a white solid. MS: m/z = 458.6 [M+H f. 

Example 49 

N-(3-((4S,6S)-2-Amino-4-(difluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-
4-yl)-4-fiuGrophenyl)-5-cyanopicolinamide 

The coupling of (4S,6S)-4-(5-ammo-2-fluorophcnyl)-4~(difluoromethyl)-6-(trifluoromethyl)-5,6-
25 dihydro-4H-1,3-oxazin-2-amine (XXI-1.) and 5-cyanopicoliiiic acid following General Procedure 

G yielded the title compound as a colorlcss solid. MS: m/z = 458.4 [M+Hf~ 
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wherein 
R1 is selected from the group consisting of 

i) aryl, 
ii) aryl substituted by 1-4 substituents individually selected from cyano, cyano-Ci-6-
alkyl, halogen, halogen-Ci-6-alkoxy, halogen-C|.6-alkyl, Ci.6-alkoxy, Cj-6-alkoxy-Ci^-
alkyl, C2-6-alkynyl-Ci^s-alkoxy, C2-6-alkynyl and Ci-6-aIkyl, 
iii) heteroaryl, and 
iv) heteroaryl substituted by 1-4 substituents individually selected from cyano, 
cyano-Ci-6-alkyl, halogen, halogen-C]-6-alkoxy, halogen-Ci_6-alkyl, Ci^-alkoxy, Ci^-
allcoxy-Ci-e-alkyl, C2-6-alkynyl-Ci-6-atkoxy, C2^-aIkynyl and Ci-6-alkyl; 

R is selected from the group consisting of 
i) hydrogen, 
ii) Ci-6-alkyl, and 
iii) halogen; 

•2 R is selected from the group consisting of 
i) Ci-6-alkyl, and 
ii) halogen-C]-6-alkyl, 

R4 is halogen-Ci-6-alkyI; 

or pharmaceuticaUy acceptable salts thereof. 

2. A compound according to claim .1, wherein R1 is heteroaryl substituted by 1-2 substituents 
individually selected from cyano, cyano-Ci^-alkyl, halogen, halogen-Ci^-alkoxy, halogen-
Ci-6-alkyl, Ci-6-allcoxy, Ci-6-alkoxy-Ci-6-alkyl, C2-6-alkynyl-Ci .6-alkoxy, C?.-6-alkynyl and 
Ci-6-alkyl. 

3. A compound according to any of claims 1-2, wherein R2 is halogen. 

4. A compound according to any of claims 1-3, wherein R2 is F. 

5. A compound according to any of claims 1-4, wherein R3 is fluoro-Cic-alkyl 
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6. A compound according to any of claims 1-5, wherein R3 is fluoromethyi. 

7. A compound according to any of claims 1-4, wherein R3 is Cj_6-alkyl. 

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

9. A compound according to any of claims 1-8, wherein R4 is fluoro-C},6~alkyl. 

10. A compound according to any of claims 1-9, wherein R4 is trifluoromethyl. 

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

R1 is selected from the group consisting of 
i) aryl, 
ii) aryl substituted by 1-2 substituents individually selected from cyano, cyano-Ci-6-
alkyl, halogen, halogen-Ci-6-al.koxy, halogen-Ci-6-alkyl, Ci-6-alkoxy, Ci-6-allcoxy-C]-6-
alkyl, C2^>-alkynyl-Ci-6-alkoxy, C2-6-alkynyl and Ci-6-alkyl, 
iii) heteroaryl, and 
iv) heteroaryl substituted by 1-2 substituents individually selected from cyano, 
cyano-Ci-6-alJcyl, halogen, halogen-Ci-6-alkoxy, halogen-Ci^-alky 1, Cj^-alkoxy, Ci_e-
alkoxy-Ci^-alkyl, C2-6-alkynyl-Cj-6-alkoxy, C2-6-alkynyl and C3-6-alkyl; and 

R3 is selected from the group consisting of 
i) Cj-e-alkyl, and 
ii) halogen-Ci _6-alkyl, 

or pharmaceuticaUy acceptable salts thereof. 

12. A compound according to any of claims 1-11, wherein R1 is heteroaryl substituted by 1-2 
substituents individually selected from cyano, halogen, halogen-Cj-e-alkoxy, halogen-C].6-
alkyl, Ci-6-alkoxy, C2-6-alkynyl-Ci-6-alkoxy and Ci_6-alkyl. 

13. A compound according to any of claims 1-12, wherein R1 is heteroaryl substituted by 1-2 
substituents individually selected from cyano, halogen, halogen-Ci-6-alkoxy and C^-

F Ia-1 

wherein 

alkoxy. 
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14. A compound according to any of claims 1-13, wherein R1 is l-(difluoromethyl)-lH-
pyrazole-3-yl, 2-(fluoromethyl)oxazole-4-yl, 3,5-dichloro-pyridin-2-yl, 3-chloro-5-
cyanopyriain-2-yl, 3-methylpyrazine-2-yl, 4-chloro-l-(difIuoromethyl)-lH-pyrazole-3-yl, 
5-(2,2,2~trifluoroethoxy)pyrazine-2-yl, 5-(2,2-difluoroethoxy)pyrazine-2-yl, 5-(but-2-

5 ynyloxy)pyrazine-2-yl, 5-(difluoromethoxy)pyrazirie-2-yl, 5-(difl.uoromethyl)pyi*azine-2-yl, 
5-(fluorometboxy)pyrazine-2-yl, 5-(fluoromethyl)pyrazine-2-yl, 5-chloro-pyridin-2-yl, 5-
cyano-3-methyl-pyridin-2-yl, 5-cyano-pyridin-2-yl, 5-difluoromethoxy-pyrazin-2-yl, 5-
difluoromethoxy-pyridin-2-yl, 5-difluoromethyl-pyridin-2-yl, 5-fluoromethoxy-pyridin-2-
yi, 5-methoxy-pyrazin-2-yl, 5-methoxy-pyridin-2-yl, 5-methyI-pyrazine-2-yl, 5-

10 trifluoroethoxy-pyridin-2-yl, 5-trifluoromethoxy-pyrazin-2-yl or 5-trifluoromethoxy-
pyridin-2-yl. 

15. A compound according to any of claims 1-14, wherein R1 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 5-methoxypyrazine-2-yl. 

15 16. A compound according to any ofclaims 1-15, wherein R1 is 5-cyano-pyridin-2-yl. 

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

N-(3-((4S?6S)-2-amino-4-metbyl~6~(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yi)-4-
fiuorophenyl)~5-cyanopicolinamide, N-(3-((4S,6S)-2-amino-4-methyl-6-(trifluoromethyl)~ 
5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-chloropicolinamide, N-(3-((4S,6S)-2-

20 amino-4-(fluoromethyl)~6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-
fluorophenyl)-5-cyanopicolinamide, N-(3-((4S,6S)-2-amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-chloropicolinamide, 
N-(3-f(4S,6S)-2-amino-4-methyl"6-(trifliioromethy[)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-
fluorophenyl)-5-methoxypyrazine-2-carboxamide, N-(3-((4S,6S)-2-amino-4-methyl-6-

25 (trifiuoromethyl)-5,6-dihydro-4H-l,3-oxazin-4~yl)-4-fluorophenyl)~5-(2,2~ 
difluoroethoxy)pyrazine-2-carboxamide, N-(3-((4S,6S)-2-amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2,2-
trifluoroethoxy)pyrazine-2-carboxamide, N-(3-((4S,6R)~2-Amino-4-meth.yl-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl.)-5-cyanopicolinamide, 

30 N-(3~((4S)6R)-2-Ammo-4~methyl-6-(trifluoromethyl)-5J6-dihydro-4H-l,3-oxazin-4-yl)-4-
fluorophenyl)-5-chloropicolinamide, N-(3~((4S,6S)-2~Amino~4~methyl-6-(trifluoromethyl)-
5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-3,5-chloropicolinamide, N-(3-((4S,6S)-2-
Amino-4-meth.yl-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-
(fluoromethoxy)picolinamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-

35 dihydro-4H-l,3-oxazin-4-yl)-4-fl.uorophenyl)-5-cyano-3-methylpicolinamide, N-(3-
((4S,6S)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dih}^dro-4H-l,3-oxazin-4-yl)-4-
fluorophenyl)-3-chloro-5-cyanopicolinamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-
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(trifluoroniethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-
methoxypicolinamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-dihydro-
4H-l,3-oxazin-4-yl)-4-fluorophenyl.)-5-(difluoromethoxy)picolinamide, N-(3-((4S,6S)-2-
Amino-4-inethyl-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyi)-5-

5 (trifluoroniethoxy)picolinamide, N-(3-((4S56S)-2-Amino-4-methyl-6-(trifluoromethyl)-5,6-
dihydro-4H-l53-oxazin-4-yl)-4-fluorophenyl)-5-(difluorom.eth.yl)picolinamide, N-(3-
((4S,6S)-2-Ammo-4-methyl-6~(triffuorornethyi)-5,6-dihydro-4H~L3~oxazin-4-yl)-4-
fluoropbettyl)-5-(2,2,2-trifluorocthoxy)picolinamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-
(trifIuoroniethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-

10 (fluoromethyi)pyrazine-2-carboxamide, N-(3-((4S,6S)-2~Amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-ff.uorophenyl)-5-
(difluoromethyl)pyrazine-2~carboxarnide, N-(3-((4S,6S)-2-Amino-4-methyl-6-
(trifl.uoromethyl)-5,6-dihydro-4H-l53-oxaziri-4-yl)-4-fluorophenyl)-5-methyipyraziiie~2-
carboxamide, N-(3-((4S,6S)-2-Amino-4-methyl~6~(trifluoromethyl)-5,6-dihydro-4H-l,3-

15 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-l,3-oxaziii-4-yl)-4-fluorophenyl)-5-
(fluoromcthoxy)pyrazine-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-
(trifluoroniethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-flxiorophenyl)-5-
(difluoromethoxy)pyrazine-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-

20 (trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-2-
(fluoromethyl)oxazole-4-carboxamide, N-(3-((4S,6S)-2-Amino-4-methyl-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)~4~fluorophenyl)-4-chloro-l-
(difluoromethyl)-lH-pyrazoie-3-carboxamide, N-(3-((4S,6S)~2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-cyano-3-

25 methylpicolinamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl.)-5,6-
dihydro-4H-l,3-oxazm-4-yl)-4»fiuorophenyl)-3-chloro-5-cyanopico]inamide, N-(3-
((4S,6S)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-l,3~oxazin-4-yl)-
4-fl.uorophenyl)-3,5-dichloropicolinamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)~6-
(trifluoroniethyl)-5,6-dihydro~4H-l,3-oxazin-4-yl)-4-fluorophenyI)-5-

30 methoxypicolinamide, N-(3-((4S,6S)-2-Ammo-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-
dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-(difluoromethoxy)picolinamide, N-(3-
((4S,6S)-2-Amino-4-(fluoromethyl)-6-(trifluoromethyi)-5,6-dihydro-4H-.l,3-oxazin-4-yl)-
4-fluorophenyl)-5-(trifluoromethoxy)picolinamide, N-(3-((4S,6S)-2-Amino-4-
(fiuoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-

35 (difluoromethyl)picolinamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2,2-
trifluoroethoxy)picolinamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-
(trifluoroniethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-
(fluoromethoxy)picolinamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-

40 (trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-methoxypyrazine-2-
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carboxamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)~6-(trifluoromethyl)-5,6-dihydro-
4H-l,3-oxazin-4-yl)-4~fluorophenyl)-5-(fluoromethyl)ypyrazine-2-carboxamide, N-(3-
((4S,6S)-2-Amino-4-(fluoromethyl)-6-(trifiuoromethyi)-5,6-dihydro-4H-l,3-oxazin-4-yi)-
4-fluorophenyl)-5-(but-2-ynyloxy)pyrazine-2-carboxamide, N-(3-((4S,6S)-2~Amiiio-4-

5 (fluoromethyl)-6-(trifluoromethyl.)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-
(difluoromethoxy)pyrazine-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyi)-6-
(trifIuoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2-
difluorocthoxy)pyrazine-2-carboxamide, N-(3-((4S,6S)~2-Amino-4-(fluorometliyl)-6-
(trifluoromethy])-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-(2,2,2-

10 trifluoroethoxy)pyrazine-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluoroplienyl)-5-methylpyrazine-2-
carboxamide, N-(3~((4S,6S)~2-Amino-4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-
4H-l,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-l,3-oxazin-4-yl)-

15 4-fluorophenyl)-3-methylpyrazine-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-
(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazm~4-yI)-4-fluorophenyl)-5-
(difluoromethyl)pyrazine-2-carboxamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-4-chloro-l-
(difluoromethyl)-lH-pyrazole-3-carboxamide, N-(3-((4S,6S)-2-Amino-4-(fluoromethyl)-6-

20 (trifluoromethyl)-5,6-dihydro~4H~l,3-oxazin~4-yl)-4-fluorophenyl)-2-
(fluoromethyl)oxazole-4-carboxamide, N-(3~((4S,6R)-2-Amino-4-(difluoromethyl)-6-
(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-fluorophenyl)-5-cyanopicoiinamide 
and N-(3-((4S,6S)-2-Amino-4-(difluoromethyl)-6-(trifluoromethyl)-5,6-dihydro~4H-l,3-
oxazin-4-yi)-4-fluorophenyl)-5-cyanopicolinamide. 

25 or a pharmaceuticaUy acceptable salt thereof. 

18. A compound according to any of claims 1-17, selected from the group consisting of 

N-(3-((4S,6S)-2-amino-4-me£hyi~6~(trifluGroniethyl)-5,6-dihydro-4H-l,3-oxazin-4-y!)-4-
fluorophenyl)-5-cyanopico linamide, 
N-(3-((4S,6S)-2~ammo~4-methyl-6-(trifluoromethyl)-5,6-dihydro-4H~l,3~oxazin-4-yl)~4-

30 fluorophenyl)-5-chloropico linamide, 
N~(3~((4S,6S)-2-amino-4-(ftuoromethyl)-6-(trifluoromethy!)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-
fluoroph.enyl)-5-cyanopico linamide, 
N-(3-((4S,6S)-2-amino~4-(fluoromethyl)-6-(trifluoromethyl)-5,6-dihydro-4H-l,3-oxazin-4-yl)-4-
fluorophenyl)-5-chloropico linamide, 

35 N-(3-((4S,6S)~2~amino-4~methyl-6-(trifTuoromethyl)-5,6-dih.ydro-4H.-l,3~oxazin~4-yl)-4-
fluorophenyl)-5-methoxypyrazine-2-carboxamide, 
N-(3~((4S,6S)-2-amino-4-methyl-6-(trifluorornethyl)-5.,6-dihydro-4H-l,3-oxazin-4-yl)-4-
fluorophenyl)~5~(2,2-difluoroethoxy)pyrazine-2-carhoxamide, and 
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N-(3-((4S,6S)-2-amino-4-methyl-6-(trifluoromethyl)-5,6-di.hydro-4H-l,3-oxazin-4-yl)-4-
fl.uorophenyl)'5-(2,2,2-trifluoroethoxy)pyrazine-2-carboxamide, 

or a pharmaceuticaUy acceptable salt thereof. 

19. A process for preparing a compound of formula I as defined in any of claims 1 to 18, which 
process comprises reacting a compound of formula XI' with a compound of formula XI' to 
a compound of formula I. 

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

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

22. 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 (3-amyloid levels and/or p-amyloid oligomers and/or p-amyloid 
plaques and further deposits or Alzheimer's disease. 

23. 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 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. 

XI' xir i' 

wherein R1, R2, K3 and R4 are as defined in any of claim 1 to 16. 
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A pharmaceutical composition comprising a compound of formula I according to any of 
claims 1-18 and a pharmaceuticaUy acceptable carrier and/or a pharmaceuticaUy 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 I 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. 


