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Background Art

20 Alzheimer’s discase (AD) is a neurodegencrative disorder of the central nervous system
and the leading cause of a progressive dementia in the elderly population. Its clinical symptoms
are impairment of memory, cognition, temporal and 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

25 major health problem in all societies with high life expectancies and also a significant economic

burden for their health systems.

AD is characterized by 2 major pathologies in the central nervous system (CNS), the

occurrence of amyloid plaques and neurofibrillar tangles (Hardy et al., The amyloid hypothesis

SMU 25-10-2010
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has dr amatictasefid e(vbfnplex of at least 4 different proteins, 1ts catalytic subunit is very hkely a
25 presenilin protein (PSENI1, PSEN2). The B-secretase (BACE1, Asp2; BACE stands for (-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). 1t

is expressed in many tissues of the human organism but its level is especially high in the CNS.

30  Genetic ablation of the BACE1 gene in mice has clearly shown that its activity is essential for
the processing of APP which leads to the generation of AB-peptides, in the absence of BACE1

no AP-peptides are produced (Luo et al., Mice deficient in BACEI1, the Alzheimer's beta-
secretase, have normal phenotype and abolished beta-amyloid generation, Nat Neurosci. 2001
Mar;4(3):231-2, Roberds et al., BACE knockout mice are healthy despite lacking the primary

35 Dbeta-secretase activity in brain: implications for Alzheimer's disease therapeutics, Hum Mol
Genet. 2001 Jun 1;10(12):1317-24). Mice 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 B-secretase activity is reduced by genetic ablation of

one of the BACE] alleles (McConlogue et al., Partial reduction of BACE1 has dramatic effects

40 on Alzheimer plaque and synaptic pathology in APP Transgenic Mice. J Biol Chem. 2007 Sep
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The term “nitro”, alone or in combination with other groups, refers to -NO,.
20 The term “hydroxy”, alone or in combination with other groups, refers to -OH.

The term "halogen", alone or in combination with other groups, denotes chloro (Cl), iodo
(1), fluoro (F) and bromo (Br). Preferred “halogen” is Cl and F.

The term “aryl”, alone or in combination with other groups, refers to an aromatic

carbocyclic group comprising 6 to 14, preferably 6 to 10, carbon atoms and having at least one

25 aromatic ring or multiple condensed rings in which at least one ring is aromatic. Examples of

“aryl” include benzyl, biphenyl, indanyl, naphthyl, phenyl (Ph) and the like. Preferred “aryl” is
phenyl.

The phrase “aryl substituted by”, alone or in combination with other groups, refers to an

aryl which is substituted by one or multiple substituents, preferably 1-4 substituents, whereby

30 substitution at each ring atom individually is possible, with a substituent individually selected
from the group as specified for each specific “aryl substituted by”, e.g. from cyano, cyano-lower

alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, lower alkoxy, lower alkoxy-lower



1ii) lower alkyl; 30 R3is lower alkyl; R4is selected fromthe group
consisting of i) hydrogen, and ii) |ower alkyl; WD

2011/ 069980RCT/EPRI10/ 068912 - 12 - R5is sel ect ed f r om Ph@/EFr@0p6esdOnsi st i ng
of i) hydrogen, and ii) lower alkyl; ni8 0, 1 or 2; 5 or pharnaceutically
acceptabl e salts thereof. A certain enbodi nent of the I nvention relates to

a_conpaynd, of 1o{RF gg&gﬁE&ﬁﬁl@eg%Cﬁa]@%gngﬁlg{% RELEIoB-hiRnseIRELaflyiaaT, e

group consistin eroary roaryl stitu 4
subst i féntphe 1l@W&HallkP’;G'Y-é’éﬂ,é@th@%P]@ﬂWh%ﬁ likgano, " cyano- | ower al kyl ,
cycl oal kyl, cycl oal kyl -1 ower al kenyl, cycl oal kyl -1 ower al kynyl,

Clyﬁ | oal kyl Tih@waﬁnl aﬂléfa&bary@y@ldheldmh doﬁi’nﬁ{atﬁhwyotﬂéfi:( PN, rehd %@E-ahﬁﬂdlﬁc

o) Kony FatPUaE oRDry Rt SRR 4 Y b Se8 it 5 kBl caoised; gad™™'
| ower abtuptisiaglestoi t4)tnawte lpyef&mblysﬁlﬁsﬂ()l tieg b nisnahidvéoohteahihy ls &l @ci betefoatoms
cyano, aj k . Vi) r
aIkenywnﬁ$@g?31dg&%&gé%f?§gsub h&gﬁﬁﬂﬁ)yigﬁgFﬁéhégﬁ éﬁﬁq%?%k%%yﬁﬁg
cyano2brisvasyclad ki, is hedragfen, Exmmp e¢f Thetgsparsl” kioglpde fhanzsdienyl,| kpneoinudaaply],

het er O%Eﬂ[ﬂooleﬁﬂ‘ﬁr b@ﬂz%ﬁﬁé’zm;ilOW@r{zoﬁhi‘z@l"}M B&%fhl@ykygené&glakﬁyﬁ fudd, Kididaz6iy1)
cyclo a i11) cycloalkyl substituted B% 1-4 substituénts
y

i ndi vi &%fgIZ‘Plyl sddodyle dsqiralByAnesothisaony) oerazaliey 10xazpdYlo gR¥azingh oBEAZe Ber
?' knxy(pﬁaiﬂpemmmn sai]byﬂldmylpwldailkgxypynaﬁiygmpymaidkrgxyplyﬁw@t Qlllthllnyi;ld
ower ect u nsi,sti
nal ogerc b b TkSe BRI ey At IR CRERAZH Ry TA-radobyt K R6Rusol
oxazolyl pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyr1d1nyl-N-0x1de and pyrimidinyl. More
preferred heteroaryls are pyridinyl, pyrazolyl, pyrazinyl and pyrimidinyl. Most preferred are
pyridin-2-yl, pyrazin-2-yl, 1H-pyrazol-3-yl and pyrimidin-2-yl.

15 The phrase "heteroaryl substituted by", alone or in combination with other groups, refers to
a heteroaryl which is substituted by one or multiple substituents, preferably 1-4 substituents,
whereby substitution at each ring atom individually is possible, the substituent is individually
selected from the group as specified for each specific “heteroaryl substituted by”, i.e. for
example from cyano, cyano-lower alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl,

20 lower alkoxy, lower alkoxy-lower alkyl and lower alkyl. Preferred "heteroaryl substituted by" are
heteroaryl substituted by 1-2 substituents individually selected from cyano, halogen, halogen-
lower alkoxy, halogen-lower alkyl and lower alkyl. More preferred are (2,2,2-Trifluoroethoxy)-
pyridine-2-yl,  3,5-Dichloro-pyridine-2-yl,  3,5-Difluoro-pyridine-2-yl,  3-Chloro-5-fluoro-
pyridine-2-yl,  3-Chloro-5-trifluoromethyl-pyridine-2-yl,  3-Chloro-pyridine-2-yl, 3-Fluoro-

25 pyridine-2-yl, 3-Trifluoromethyl-pyridine-2-yl, 4-Chloro-1-methyl-1H-pyrazol-3-yl, 5-Chloro-3-
fluoro-pyridine-2-yl,  5-Chloro-3-methyl-pyridine-2-yl,  5-Chloro-pyridine-2-yl,  5-Chloro-
pyrimidine-2-yl, 5-Cyano-pyridine-2-yl, 5-Fluoro-pyridine-2-yl, 5-Trifluoromethyl-pyrazine-2-
yl and 5-Trifluoromethyl-pyrimidine-2-yl.

The term "lower alkoxy", alone or in combination with other groups, stands for an

30 -O-lower alkyl radical which may be linear or branched, with single or multiple branching,
whereby the alkyl group in general comprises 1 to 6 carbon atoms, for example, methoxy (OMe,
MeO), ecthoxy (OEt), propoxy, isopropoxy (i-propoxy), n-butoxy, i-butoxy (iso-butoxy),
2-butoxy (sec-butoxy), t-butoxy (tert-butoxy), isopentyloxy (i-pentyloxy) and the like. Preferred

“lower alkoxy” are groups with 1 to 4 carbon atoms. Most preferred is methoxy.

35 The term “halogen-lower alkoxy”, alone or in combination with other groups, refers to

lower alkoxy as defined herewithin, which is substituted by one or multiple halogens. Preferred
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al koxy mepps GWSt@ngfxtyYOI gARted] Gaphocaples havieg typi@rbonmtp@s g@wemrw fieoMa he

gr oMp %ﬁﬂgé §éﬁa%m§fthé W YRES §eEithe la)sikiaé BEEN or @aini df) odeWkvoAdddn atdfs R31 S

| ower % }éular cyc oa?f}llle%}ro%%sf ralﬁjemr}lor}leocgglgzngggnrllp Iess ttlo? grn%];mclz chhydrc?ogaiyl %&d
cyclopropyl, cyclobutanyl, cyclopentyl, cyclohexyl or cycloheptyl. Examples for bicyclic
cycloalkyl are bicyclo[2.2.1]heptanyl, bicyclo[2.2.2]octanyl or adamantanyl. Particular is

cyclopropyl.

15 The phrase " cycloalkyl substituted by", alone or in combination with other groups, refers
to a cycloalkyl as defined herein, which is substituted by one or multiple substituents, preferably
1-4 substituents, whereby substitution at each ring atom individually is possible, the substituent
is individually selected from the group as specified for each specific “cycloalkyl substituted by”
1.e. for example from cyano, cyano-lower alkyl, halogen, halogen-lower alkoxy, halogen-lower

20 alkyl, lower alkoxy, lower alkoxy-lower alkyl and lower alkyl.

The term "pharmaceutically 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, maleic acid, malic acid, methane-sulfonic acid, nitric acid,

25 phosphoric acid, p-toluenesulphonic acid, succinic acid, sulfuric acid, sulphuric acid, tartaric
acid, trifluoroacetic acid and the like. Preferred are formic acid, trifluoroacetic acid and

hydrochloric acid. Most preferred is hydrochloric acid.

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

30 are compatible with the other ingredients of the formulation.

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

35 comprising inert ingredients, as well as any product that results, directly or indirectly, from



ii) lower alkyl; R5is selected fromthe group consisting of 30i) hydrogen,
and ii) lower alkyl; nis O, 1 or 2; or pharnmaceutically acceptable salts

t her eof . WOR0DOKL9Y3069934PCT/ EP2010/ 068912 - 14 - la wreraiProlRi0b®15el ect ed
fromthe group consisting of i) aryl,-®+t) aryl substituted by 1-4
substituents individually selected fromcyano, cyano-lower alkyl, hal ogen,

hal ogen- . al o) - : r k | . k - | ower
ky 2ol SftiflexRRhOGE RO b XUy ol U Bt B g, Wi, ok
subst i Wissedatign afopegyitrare ofi et iggicAigntsi eukipmyptics|tEmes o reacpmscyiadnisractions of

cyanol@hevemodd &bthe ifdadddgR, hal ogen-lower al koxy, hal ogen-|ower alkyl,
| oner al koxy, |ower al koxy-|ower alkyl and |lower alkyl; R2is selected from

LR TR O T L TR AL
and 5 i pattowar cainpydnd 2GuiRal or ebtagune d0%or iahibitive @fraobiplogamab psicessgn ofitra. )ICsg
hydr Og%Ql’ueéaragn be converted logarithmically to pICsy values (-log ICsp), in which higher values
indicate exponentially greater potency. The ICsy value is not an absolute value but depends on
experimental conditions e.g. concentrations employed. The ICsy value can be converted to an
absolute inhibition constant (Ki) using the Cheng-Prusoff equation (Biochem. Pharmacol. (1973)
10 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
the concentration where the particular inhibitor would occupy 50% of the receptors if no
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 potency.

15 “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
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

20 practitioner, and other factors.

The term “as defined herein” and “as described herein” when referring to a variable
incorporates by reference the broad definition of the variable as well as preferred, more preferred

and most preferred definitions, if any.

3 (13

The terms “treating”, “contacting” and “reacting” when referring to a chemical reaction

25 means adding or mixing two or more reagents under appropriate conditions to produce the
indicated and/or the desired product. It should be appreciated that the reaction which produces

the indicated and/or the desired product may not necessarily result directly from the combination

of two reagents which were initially added, i.e., there may be one or more intermediates which

are produced in the mixture which ultimately leads to the formation of the indicated and/or the

30 desired product.

Whenever a chiral carbon is present in a chemical structure, it is intended that all

stereoisomers associated with that chiral carbon are encompassed by the structure.

The invention also provides pharmaceutical compositions, methods of using, and methods

of preparing the aforementioned compounds.

35 All separate embodiments may be combined.



ii) lower alkyl; or pharmaceutically acceptable salts thereof. A
certain enbodi nent of the invention relates to a conpound of fornula la as
descri bedw@2ohces3n wherein Riis sel ected fromthe groupCrmpredionssvg2 of

i) heteroaryl, and ii) heteroaryl-$lbstituted by 1-4 substituents

i ndi vidually sel ected from cyano, cyanol ower al kyl, hal ogen, hal ogen-I| ower
al koxy, ha l: %g%M al koxy- I ower al kyl and
| ower aIkypﬁgggpégﬁg%%gﬁé%HPF%ﬁ&?Eéﬂg} upn%gﬁgﬁﬁgkﬁg of i) hydrogen, ii)
hal ogen, and WO 2011/069934PCT/ EP2010/068912 -515 - iii) lower alkyl; R3is
| over alkyl; Rdis selected fromthe gmnoup _ennsisting of i) hydrogen, and
5ii) lower alkyl; R5is selected fromtheygroup—donsisting of i) hydrogen,
and ii) lower alkyl; or pharmce icallylaccec abl e salts thereof. 10A
certain enbodi nent of the inyg nt%% S ﬁ conpound of formula I as
descri bed herein, wherein R 1§ sel¥y romthe group consisting of i)
1H pyrazol yl, optionally substiltuted |- 2 substituents individually

sel ected from cycl oal kyl, halos%n, -4 ower al kyl, |ower alkyl, ii)
cycl oal kyl, optionally substituted by 1-2 Jbstitqents i ndi vi dual l'y

sel ected from 15hal ogen and hal ogen-1ower alkyl, iii) |ower alkenyl,
optionally.substituted by heteroaryl, iv) lower alkyl, optionally
substiFﬂFéﬁnby 1-5 substituents individually sel ected from hal ogen and
hydr oxR' v) if selydted frpmithaiglouy cemtigingtoft ed by nitro, 20vi) isoxazolyl,
opt@pnally §yb£&jtuted by 1-2 | ower alkyl,

ii) aryl substituted by 1-4 substituents individually selected from cyano, cyano-lower
alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, lower alkoxy, lower
alkoxy-lower alkyl and lower alkyl,

iii) heteroaryl, and

10 iv) heteroaryl substituted by 1-4 substituents individually selected from amido, cyano,
cyano-lower alkyl, cycloalkyl, cycloalkyl-lower alkenyl, cycloalkyl-lower alkynyl,
cycloalkyl-lower alkyl, cycloalkyl-lower alkoxy, halogen, halogen-lower alkoxy,
halogen-lower alkyl, lower alkoxy, lower alkoxy-lower alkyl, lower alkenyl, lower
alkynyl, lower alkyl and nitro;

15 v) lower alkyl,

vi) lower alkyl substituted by 1-5 substituents individually selected from cyano, halogen,
hydroxy and lower alkoxy;

vii) lower alkenyl,

viil) lower alkenyl substituted by 1-4 substituents individually selected from cyano,

20 cyano-lower alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, heteroaryl,
lower alkoxy, lower alkoxy-lower alkyl and lower alkyl,

ix) cycloalkyl,

x)  cycloalkyl substituted by 1-4 substituents individually selected from cyano, cyano-
lower alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, lower alkoxy,

25 lower alkoxy-lower alkyl and lower alkyl,

R’ is selected from the group consisting of

1) hydrogen,

i1) halogen, and

iii) lower alkyl;

30 R’ is lower alkyl;

R* is selected from the group consisting of

1) hydrogen, and

i1) lower alkyl;



vii) oxazolyl, optionally substituted by 1-2 substituents individually

sel ected from cycl oal kyl, hal ogen-| ower al kyl and |ower alkyl, viii)

pyr azi nylwoaptiiwoesi| y substi t ut ed by 1-2 substituents |mdwmmdmmm5&nselected
from cycl oal kyl -1 ower al koxy, hal ogen; 1fhalogen | ower al kyl and | ower al kyl,
25i x) pyrazolyl, optionally substituted by 1-2 substituents individually
sel ect fr lof X) pyridazinyl, optionally
substl?ﬁtedqgka%%%gﬁg?ﬂﬂgﬁkﬂﬁ%gn §% yridinyl, optionally substituted by
1-2 substltﬁbn@%h@%ﬁ+vﬁgualIy selected from ani do, cyano, cycl oal kyl - | ower
al koxy, cycl abk&{akpmer al kynyl , hal ogen, 30hal ogen-1ower al kyl, | ower

al kyl and ha omer al koxy; and Xii) pyrimdinyl, optionally
substlputedlﬁﬁ ﬁ 'substituents individually sel ect ed from hal ogen and

hal ggewr bhavetacaltkylly acceptabld seley thaweof.enmbodi ment of the invention relates to
a conmpound of formula | as described herein, wherein R is selected from

EB&?B%@B@%&%@%&? b8 M o L RUGRESE Ml 1, BUEAR N, VO

subst i deedn by 1-2 substituents individually selected from cyano, hal ogen,
and ha@pgenlggﬂgﬁagﬁ&%hhe roup condistm@dfai N enbodi ment of the invention
relates to oung %ornu la | as described 5 herein, wherein R is
selected fr @%@D #6@8d consi sti ng of

(2,8 2-trif Iuglom@bh@xyl)bsnwtwby -124 )shbs(tﬁu&ltmmﬁﬁz@duamr@téaww)ipﬁfmzérﬂnda Wanbtri f

| uor onet hyl ) p razin- azo
111 uor ey sy spcipthl SERIR e Ikt G Roukyiower atiymy
- et hy1- 1H pyraz®@alk3l-dogwer 2k§k M}@laaﬁﬁlﬂ-ﬂmve)roxklamj( halygen halogen-lower alkoxy,

2 St or Zgy‘pﬂqﬁ%& b5 Yoyl Joiger’ gk, REC DALMY, v Bhilthr FofbY!
2- et hyl oxazol -dkyiyl, QW%thyllanéllethol fl uor onet hypoxazol - 4-yl ,

2- ngt hyl oxaz) péeyhikyB -(2,2,2- trifluoro etho xy)-pyridin-2-yl, 3,5
-di chl or opyr.

Zi n-2- ichlLoro
i f1 vor opyﬁ%dlpwe@a%wf bsigisel SR Dgidiatty sgid figm e plagen
-fluoro -pyri diyir@yydnd I8wercdlkenyo -5 - trifluoronethyl-pyridin-2-yl,
3-chl oro- pyr |, (3-fluoro-pyridin-2-yl,
3-trifluorom dﬁ?@ﬁ?%?@dh 2-yl, 4-chloro -1 -(2,2,2-trifluoro
et hyl) - 1H pypalewicr kel substmttl:(bbyo1-41sub§tz}1@ﬁt@|infdiwjduaélyetslhyﬂegl frofrbeyano, cyano-

1H-qyrazol- 3-vyj |, 9f h&l P%H&é 1 | aikyt Wet I
4-chl oro- I-eth&%@aﬁ- rég)eﬁ bﬁ&?ﬁ&%_c g y?ggo% g MF(XOMXL %V%’-
- met hyl - 1H pyr%llz%yq@weyﬂa Oziyd%wer%kyen a@ﬁ’rl’opyl 1prrazo| 5 -yl,

4- et hy1- lkhﬂ,@@&gmqﬁ-yl 4-met hyl -iso xazol -3 -yl, 5

-(2,2,2-trifl. oro e p ent af | uor opr opo
B2 2 oL 0t ) B ISR i S SRS RS
(2 2- di f | uor cloetchalkgy) hpipperdi kl@septlober (athoxy, halogen-lower alkyl, lower alkoxy,
erthyny | opr opyl met hoxy) pyr azi n- 2-yl ,
IC{%:fpfl yor omet %@5 &bg& (f% ¥1Bcﬁﬁmg@“ﬁ?%%r’onethoxy) pyridin-2-yl, 5
(trlfWUoronE§ﬁyﬁ9 ﬁwmﬂh¢§mﬁpybmﬂ8m%&ﬁldo -pyridin-2-yl, 5 _chloro -3
-fluoro - Py dh 8%&@ 5 -chloro -3 -nethyl-pyridin-2- yI 5
-chloropyra2|n 2- -chloro -pyr|d|n 2-yl, 5 -chloro - pyrimdin-2-yl, 5
-cyano - pyrﬂ%|m1%¥mom%#de 2-yl, 5 -cyano -pyrldin-2-yl, 5 -cyc | opropyl -
xazol 4- yI,lﬁ)bakhyk 9] xazol 4-yl, 5 - fluorometho xy-pyridin-2-yl, 5
-fI |§1 i -i sopropyl -o xazol -4- 25 yl,
%t pyra “ﬁrf . B-nitro-fur-2-yl, 5-trifluoromethyl-pyrazin-2-yl,
5 tr|fBﬂoronmsﬁyﬁ@yﬁonmhegﬂﬂmybnmﬁH@cﬁblopropylnethoxy) pyridin-3-yl,
6- chl or opyri a%%Q y fur-2-yl, nethyl, oxazolyl and pyridin-2-yl. A
certain embodi £E0F f%e invention relates to a conmpound of formula | as
descri bed hébelower gigkein R is selected fromthe group consisting of
5- Chl orRs- py i} Qélé@e@ﬁbfﬂnth@g@%%ﬁm‘i 3¢ trifluoronethyl-pyridine-2-yl,
3- or o-5-fl uoro- pyri dj ne- 2-yl, § Di chl or o- pyri di ne-2-yl, 5-
Cyahbo- pyrldﬂ%emﬁh%£m>@1 | or o- 3- quoro-pyridine-Z-yI,
5- Chl or o- pyiii) dioner 2kyll and 3- Chl oro-5- trifluoromethyl-pyridine-2-yl.
A certaln enbg or?t of the invention relates to a conpound of fornmula | as
descri Bed heteéi n? wherein R s 1H pyrazolyl, optionally substituted by 1-2
sub stior pbamacemmal\lfy sheaptahle3bltstbbwot.ed from cycl oal kyl, hal ogen,
hal ogen-1 ower al kyl, lower alkyl. WO 2011/069934PCT/EP2010/068912 - 17 -



A certain enbodi mrent of the invention relates to a conpound of formula | as
descri bed herein, wherein R is 1H pyrazolyl, in particular 1H pyrazol-3-yl
and 1H pywezol/s99sk . A certain enbodi ment of thePCmEPR410O8ME] at es
to a conpound of fornmula | as describe#Bherein, wherein R is 1H pyrazolyl
substituted by difluoronethyl, in particular 1- 5

(di fl uor omgt - - AV . t.aj i fi th .
inventionhgé af@ééﬁ%&%hgéﬁégﬁﬁﬁhﬁ?“PgﬂﬁﬁFﬁqﬁfggnggg@@ﬁggﬁﬂﬁ%@éi%i&ﬁﬁ%yﬁﬁn
R is Dbprepymdesiiyl substituted by methyl, in particul ar

1-nmet hyl- 1H pyrazol-3-yl and 4-net hyl - 1H pyrazol - 5-yl . A certain
enbodi rEnt gt sdib@ed RYRNHE upebmigmglod a conpound of formula | as described
10 herein, rein Rg ia H pyrazol yl substituted by chloro, in particular
4-chl oro- 1H SV%?BWy’ﬁy . A certain enbodi nent of the invention

rel @ es to a)clongoanyt saistifuwedrbly d-4 salssttheney indadddadly esclectedhfes @i amilb, ¢ygno,

1H pyrazolyl s | e Y I ) Y, i Gl
4-chl oro-3- cy |§%ﬁ%§§19%£k‘@?Qg%?¥ggng%9lﬂﬂ%§ %&%%?tﬁ@k%gﬁgggéﬁéﬁ%wgé’the
i nvention rel a@s@@aﬂwlép\wnpgmhdcmoaﬂ@rlm@f plkaxy.dbaleginm eihlagntewer nlkoxy,
wherein R is (dibRWlg#e! YikyBUbwtd ANESH 1BXcC kO RIANG kil WP il 1bWer
particular 4- chloro -1 QEZ,Z-deIuoro et hyl)-IH pyrazol -3 -yl. A
certai n enbodi HeWMYLdPWehdkylipdmitisn rel ates to a conpound of formula | as
desuy i bed heiielower Wlkgrein R is 1H pyrazolyl substituted by chloro and

di fluoronethyl, in particular, .4- chloro -1 -(diflyor thyl)-1H pyrazaol -3
L 50m certabrBuBSlaE Ry 18 W B ontPid S SORT L e B
formula | as deskoiybed lbeeeilkoxywherein R is 1H pyrazol yl substituted by
chl oro and i yl, in particular 4-
chIoro-1-(25@,%9%??$Fﬁo?oethyé$-lkkpyrazol-3;y[n A certain

enbodi ment &P lower plkord shbstityted by &<t upstiuesnpdiinduadly selsetet fign) cyg80.088891 bed
hergi n, wherei Bgu} aiks1, HatdRal kmbgerPBWcPAROKY, BUOSILbWeLAIKYY hetefoaryl, lower
substituents i IVI?U&|| sel ect@ :ﬁS fron1é®i?gen and hal ogen-| ower al kyl .
A certain embotik¥ehiovs diwayilowerlindsnd iigredoto a conpound of formula I as
descri bed heiipi oyclovileylein R i s cycloal kyl, in particular cyclopropyl.

A certain enbadinent, gf inventjon relates,to a.co u of formula |I as
descr | bed hald: Foousrarh Byt Y8 A4 P st ST e fuf STRAUE ooy R
particul ar 2, 2odgicf laligl.obylokopr e denylbweB @dkoxgr thalogeridyouti syl lower labkoxy,

i nvgntion rel | as described herein, wherein
RI:$2 c cloalﬁ%ﬁ%ga g?¥§ﬁﬁﬁgﬂﬁﬁa§{F%ﬁag¥gﬁethyI, in particular 1-

(trifl dor onet psleoted Ershepoup¢pnsistipng0f011/ 069934PCT/ EP2010/ 068912 - 18 -

A certain empoghd®ith, of the invention relates to a conpound of formula I as
descri bed heSGﬁT’ wherein R is | ower al kenyl, optionally substituted by
het eroaryl . W Nalogenead 5y enbodi ment of the invention relates to a
conpound of ifijolomet alkyl;as descri bed herein, wherein R is |lower al kenyl, in
parfd cylar I A certain enbodi nent of the invention relates to a
coﬁ%%u%! of%%ﬂgﬁ%ﬁgy’ as described herein, wherein R is |ower alkenyl

subst i Rut ed ibyelentediroryty¢ group cpagistingwifar 1-furyl - et henyl . A certain
embodi ment of fhgoddAvaRtion relates to a conpound of formula | as described
herein, wherein R~ is |ower alkyl, optionally substituted by 1-5

substi t uent $)i R¥eUrlYal |y sel ected from hal ogen and hydroxy. 10A certain
enbodi RNt  df sdlb@ed fiv@nhé eRupebMigmetod a compound of forrmula | as described
hergjn, wheregin R is kpmer al kyl, 1n particular nethyl and isopropyl.

A cBrtain erboHSH 819 the invention relates to a conpound of formula | as
descri bed henelower wlkgkbein R is |ower al kyl substituted by fluoro and
hydroxy, in;pgr{peslar 2,2,2-trifluorol -hydro xy- 1 -nethyl-2-ethyl. 15A
certain enbodi hent 'of the invention relates to a conpound of fornmula | as
descri lbetghdreresuticalihageeptabiRisaltstheigp| | optional |y substituted by nitro.

A certain enbodi nent of the invention relates to a conpound of formula I as
described heggiath cvb&dificht & the Sn¥dakph relafds R tdoddpoand bBfordn¥d Ia as described A
ce;%fln enbodi nent of the invention relates to a conpound of formula | as
destri BE¥'™0 herein, wherein R is furyl substituted by nitro, in
particular 5-nitro-fur-2-yl. A certai n enbodi nent of the invention
relates to a conpound of formula | as described herein, wherein R is

i soxazolyl, optionally substituted by 1-2 | ower al kyl.



A certain enbodi mrent of the invention relates to a conpound of formula | as
descri bed herein, wherein R is isoxazolyl, in particular isoxazol-3-yl.
25A cert avo 2eniiseisaent of the invention relates to a compomrdoiofesonz mul a |
as described herein, wherein R is isokdzolyl substituted by |ower alkyl,
in particular 4-nethylisoxazol-3-yl. A certain enbodi nent of the
invention relates to a conpound of fornula | g& described herein, wherein
R is oxazolyl, optionally substituthty Q@ Sﬁgstituents i ndi vidual l'y

sel ected from cycl oal kyl, hal ogen-| ower gl kyl[ a | ower al kyl. WD

2011/ 069934PCT/ EP2010/ 068912 - 19 - NA Ccg Hi n enbodi nent of the
invention relates to a conp d <{__asFdescri bed herein, wherein
Rl is oxazolyl substituted by Tower , iR particul ar

2- et hyl - oxazol -4-yl, 5- ethyl-pkazo 5 -isopropyl -oxazol -4-yl, 2,5

- di met hyl - oxazol -4-y1 and 2- net hyl REyl. A certain enbodi nent
of the invention relates to a conpound of formulal as described 5 her ein,

wherein R is oxazolyl substituted by hal ogen-lower alkyl, in particular 2-
(chl or 3fstHypoxazol - 4-y1 and 2- (fl uor omet hypoxazol - 4-yl . A certain

enbodi ment gf sdlb@ed RYRNLE BRupebMigmglod a compound of formula I as described
herein, wherein is oxazolyl substituted by hal ogen-1ower al kyl and | ower

al kyl, in pé}t?33lar 2-met hyl -5-(trifluoromethypoxazol -4-yl. 10A certain
enbddi ment o drkkesubstignéd by 1-elsabesudne mdoadgdlyndlcetedf Homudyand, emnddseed bed
herei n, wherei | azol yl t] e I NP o B o= g W W
5-cyc|opropy|-%§ ngﬁfgélﬁgbg&l% zé#%%bhqgﬁ%%ﬁ¥§%%?a%¥Ltﬁggfﬁ@%ﬁ i%%g&
relates to a cidkpouledveoblkybandupwer aliyl, descri bed herein, wherein R is
pyrazinyl, opthQashiy s4bstituted by 1-2 substituents individually selected
from cycl oal Kyl -Tower al koxy, _hal ogen, . hal ogen-| ower al kyl ~and | ower al kyl .
15A cert ai n i OnissePRehsulsitted by dvdArbsitienty glfi%dttaélYa%@@Wﬂo@wa GRNY-0R0a |
as mescri bed hienel nlkyM @aBEEh, RhaldGenplytvaz ialkoixy, halopai-1dvedt] @lkylpyloadt atkdxy, .
A certain enbodinea% of .the hPlen kon r Iﬁtes to a conmpound of formula I as
descri bed her e KEF IR REKY mﬁb 3??ﬁ@V’substituted by hal ogen, in
parti cll’ar 5Ss sHtaedfrpyrthe proup-cydsising o , 5 -dichl oro -pyrazin-2-yl. 20A
certain enbgpiﬂﬁ@ f the invention relates to a conmpound of forrmula | as
descri bed herein, erein R is pyrazinyl substituted by hal ogen-1 ower
al kyl, in papdthadegearasl trifluoromethyl-pyrazine-2-yl. A certain
enbpedi ment  ¢ff) Hhgr hRyention relates to a conpound of fornula I as described
her ei n 3mhereLP RI if pyrazi nyl substituted by |lower alkyl, in particular
5- met hfi - pyr& A 8L, 25A certain enbodi ment of the invention relates to a
conpoumd of if ssleastdfrbmake geapicohgdingeifei n, wherein R is pyrazinyl
substitutedi Y, C cloagﬁyl-lomer al koxy, in particular 5-
(cyclopropy[ne% 0 pyrazin-2-yl . A certain enbodi ment of the
i nvention relapesr tlsyl conpound of formula | as described herein, wherein
R 45 R azal YliectOPEbNRE bbusUbsdididntgd by 1-2 substituents individually
sel ected 30‘%roﬁ%ﬁgﬁogen gngﬁlomer glkyl. WO 2011/ 069934PCT/ EP2010/ 068912
- 20 - Dp eregannashihodi ment of the invention relates to a conmpound of
formula | a$?d@§@fhm @ herein, wherein R is pyrazolyl substituted by
hal ogen and lower alkyl, In rticulLar 4-chloro-I|nethyl-1H pyrazol -3-yl.
A certQfﬁﬁgﬁﬁﬁ%ﬁﬁ%ﬁ&a%?p@h@S?ﬁV@W@P nrelates to a conpound of fornula | as
described 5 herein, wherein R is pyridazinyl, optionally substituted by
1- 2 hal ogeA. certain erAbadmeal of tabodinnentrelafes tdhe dompentd ofi foreludt bsag desaribed
co u | a | as described herein, wherein R is pyridazinyl, in
pa?%fc@’égigég%ggzin-3-yl. A certai n enbodi nent of the invention
relates to a conpound of fornula | as described herein, wherein R is
pyri da® nyl ispdedted fie@dhpgrodnicoyentingiod parti cul ar 6-chl or o- pyri dazi n- 3-yl .
10A certainéﬁnmggbﬁ@ﬂgn@f the invention relates to a conmpound of formula |
as descri beli) heteroaryl substituted by 1-4 substituents individually selected from cyano, cyano-

lower alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, lower alkoxy,

30 lower alkoxy-lower alkyl and lower alkyl;
R’ is selected from the group consisting of
1) hydrogen,

i1) halogen, and



herein, wherein R is pyridinyl, optionally substituted by 1-2 substituents
individually selected fromam do, cyano, cycloal kyl-1|ower al koxy,
cycl oal kyweolomerwoshkynyl , hal ogen, hal ogen-| ower al kyl , PComPro18l0ksgh2 and

hal ogen-1 ower al koxy. A certal1 -enbodi nent of the invention
relates to a conmpound of fornmula | as described 15 herein, wherein R is
pyridinyl, in pakct h]ﬁyﬂ ar pyridine-2-yl. A certai n enbodi nent of the

|nvent|gn relates to a conmpound of forrmula | as described herein, wherein

is pyridithlawesabati tuted by amido, in particular 5-anido-pyridin-2-yl.
A cert ®n enpodédBirofthd Q@ubwﬁmgﬂngr@,fr el ates to a conpound of fornula | as
descri bed herein, wherej |s pyridinyl substituted by cyano, in
particul ar c@yéiﬁ%geﬁy?l? | n- 2 20A certain enbodi nent of the invention
rel @&t es to aclompoulkdl; of forrrula | as described herein, wherein R is the
N- oxi dg,sof p n t cyano, in particular
5- cyang{pyrl %)(sel Cte&/hgl%u[g élioug CSQSISQ%gC%rtal n enbodi nent of the invention
relates to a clydpegendasf fornula | as described herein, wherein R is
pyridinyl subsiifphgd. by hal ogen. 25A certain enbodi ment of the invention
relates to a conpound’of fornula | as described herein, wherein R is
pyri di ®yPhaprssyticalleecceptablsisalivtheical. parti cul ar 5-chl oro- pyri din-2-yl, 3,5-
di chl oro-pyridin-2-y1l and 3-chl oro-pyridin-2-yl. A certain
ﬁrrbmdi rlrle\rll\;1 Aofertalie cinbydiRichoBf iRl mbaglohOreatessqmoucgtfip(ﬁfndf&muhalal1_ @ﬁ?@eﬁwdi bed
erein er 11.S i,din substi t ut uoro, in particular
5o uoPpy piarain 3. vy ol MR ng PR bR & e 21y and
3-fluoro-pyridin-2-yl. W 2011/ 069934PCT/ EP2010/ 068912 - 21 - A
certain enbodi néHtpysdzotHeoptronelly isarstitwedbed-2 sutativontyoudididodlly srleaiedfrbmas
descri bed herei (\(m; r libb,%l ed by hal ogen and

@Y(cl Ilelllaﬂo lcu?%\)ﬁ l'quef]XIkyF ail&tl y g

hal ogen- | ower al n part

-trifl uor omdd hyFy Wi qpoanplly SubStltutedAbX:ér% é}ﬂ?ﬁt%tﬁdm%ﬂ@ua@b’ fehestadn{rant i on
relgtes to a com@ Iﬁfhaidgreﬁud,\aeﬂauga descri bed 5 herein, wherein R is

pyri di nyl t ut rticul ar
3-chl or o- 5- é‘& lﬁ)ﬁf‘fﬁ gﬁeﬂg'ﬁ?O I by %]i“ﬁ Bﬁlg'gdl ment of the invention
relates to av)colmcwmlkﬂf oﬂatmnlaﬂy aubstmusted dycr-d badstitecres mdiwbeslBi selddted Fom

pyri di nyl subst ée%daf@% gen and | ower al kyl, in particular 5-chloro-3-
met hyl - pyri di n- cer al n enmbodi ment of the invention relates to a
conpound of Y or ﬁm’laoptl(a@ll&lé@wmbéﬁbﬁem@bn wherein R is pyridinyl

subggituted by hakogen: éﬁiﬁﬁﬁll}%&b@%%tedbyl zfi\o&&ra jn enbodi nent of the
invention relates t fornul a ecrlged her ei n, reln

R is pyridiiyl 0%&1,. pafﬂ% 1Byswbﬁﬁltflreaobbek %osabstlﬁuﬁntﬁam vidylly sslest @21

trifluoro etho xyc)loamyyu Khlopea= 1yl eadlfylamddowerZdkyl] f | uor oet hoxy) - pyri d| n- 2 yl.
15A certain_e

2 doscr bod RoparAny gt iariaP g bl i >Ehuben? PARRBIT, Rosbo PG .y

in particul ar 54gl&lkyiléwactlbetyhbalpemniodemio®vey lalkyl and loweAakkgk tain

enbadi ment  ofy tpﬁak(ﬂgﬁ r}b}‘[ﬁﬁalkﬁlsf%s t{ec? LS ?2”8[%891681% Vit se"i’e%te(aeﬁ(c\sfﬂ bed

herei n, wher ]f(/ Ituate tetrafl uor opr opoxy
particul ar 5- (2 @Ogef@ndzlgwﬁfeft ¥f | uor o- pr opoxy) pyridin-2-yl. A certa| n

enbodi nent @ tB%Ida%@,mtdpganﬂg,lsﬁbgﬁuﬁeg@1cpﬁg9 d of fornula I as described
herei n, wher

r.idinyl bs ent afJ opo
parti cular % 2 Eyrikdl@yls Opﬁg?ﬁlg’f P‘ﬁhﬂ B‘t‘f)‘lr éﬁoﬁ?) ‘%Vﬁuﬁmﬁ Bay (ﬁlah Se{ec{eﬂ @8?% ain
enbodi nent of thlﬁildonvey’latnbpncyoﬁlaﬁt}&«%\i/ﬁ aauaﬁwpouymloamtylﬂowamlakynyas d&senj bed
25 herein, v\,herga1 R, rg%ri qi.n rlaﬂésggg lgt&qlot%rgkgguorgmt hoxy, in
particular 5 1 PFUG rQ Xxﬁw%yrly in- ¥ ¢Br'f'Si n enbodi nent  of
the inventi an) rpymnahnylooaimﬂp@uhﬁitmd ﬂvrhﬂlmbditita@ltﬁ@shwdb@b' bedeagdn from
wherein R is p)%lbgéﬂ‘&ﬂdéﬁ!ﬁégﬁ'l%dé&eﬂk y fluoronethoxy, in particular

5- (f 1 uor omet hoxy pyri certain enbodi nent of the invention
relates to a conmpound of fornmula | as described herein, wherein R is

pyridi nyl Suftin gpbediBient 9t (Rsamkgationritesdpkb $gmPeud ey formulp dr asgdescribed
(cycl opepy WREMORY s Rkcicdi frond thel aroup@nRfidd 669934PCT/ EP2010/ 068912 - 22 -

35 1) pyridinyl,
ii) pyrazolyl,
iii) pyrazinyl,



A certain enbodi mrent of the invention relates to a conpound of formula | as

descri bed herein, wherein R is pyridinyl substituted by hal ogen-I| ower

al kyl, i rwpantwwweddar 3- trifluoronethyl-pyridin-2-yl an@CI/EP2010/068912

5-trifluoronethyl-pyridin-2-yl. - 1@-certai n enmbodi ment of the

inventi on relates to a corrpound of formula | as described 5 herein, wherein
IS pyri nyﬁ]@%}mld ally substituted by 1-2 substituents individually

sel ected fro oge hal ogen- | ower al kyl . A certain enbodi ment of

the inventi &h méldar@>é§ubﬁltateéckwpbarwb%ﬁum msibaduallasse&r@seérﬁr@wyn@,ehanlpgen

wherein R is pyria@g@hMbver dilfylpar ticul ar pyrimdin-2-yl. A certain
enbodi nent of the invention relates to a corrpound of forrrul a l as descrl bed

10 herein, ein |md|n tltuted rti.

5o chtor o g kated AmbogjenP UF U Rhion KRB Frameoust A P Hadnty SreiBithr es
to & coopeaymdeafin Rbnsrmleateld fesn deggouphethsangof, wherein R is pyrimdinyl
substituted by hal ogen-lower alkyl, in particular 5-

trifl ues, Qrﬁeﬁr ﬁbro%fﬂfo'x ern%ZY l f(qfclorpm %ﬁlro& . ?p% } nen&ﬁﬁ{lm%%thyl)

i nvention rel ates a conE d 15
wher ei BY¥#zins2-yl, 1(d1ﬂumq,fe¢ ﬁlD-rlHemémlﬁ’eﬂt b{trlﬁlﬁerqmwl@dlcwdﬁpm@r ks Ltferyk

CONMpOoURheRYI, fpfﬂ%ﬂiy@-lH RrafRscyll bedhResabiy) e 4R, N2 i(Budtomethyl)okeBE41AI N
enbodi e fi‘f veritjon rel at Lfnd of fo e‘h Iy as descri bed
ot o1 h DA B IS bERBEFURT SO BRCIOHOpHe, Rodkitielh SReraIrbsd ¢ o
a cmmawhiyloiazbbnmul a- hle&gzlde(ﬁ@ﬂudmﬁeﬂhgr)exazol Wy el- meﬁ@lomzayzuppgan(z 22- A
certal ifgl rogthowr}tp\xﬁltin{[ f’.] :?g’gl Slchnor|08r %lzf?‘lt yl t30 5- %10%%”80 191nq gf of gn“(lhf?uoro

descri be er ei eref n mbodi ment - of
t he i npendinehyk el dtddorbes- @Na@ofprmdm&-af fdrcrimta 3- ﬂa@roelasmim befd 2 33-blgowsi-fr,

wher ei @rﬂlﬁﬁ)rb&e{hgpﬁ{:@de yl cﬁf(‘)% ggﬂdlﬁ@ﬂd' gq&m\to Erﬁéﬁﬁ . ?I\S/e@tthﬁﬂorroﬁleﬁ{y‘?sAt 0

a COI'TpOU descri herein loro

cert ai RYEfBoLYheftchiprol Héz 2 HirEhorenihy EIIHtIégaZloclﬁa}’lc ohrpdared] 6% 2 1daflyaipethyD-as
despy i hed &13 1, MBloed-N- d%ﬁudrSmbﬂl\wnHaMyéom 3)1\01 chloro 1-cthyl-1H- yrazole 3-yl,

2011/ 069 P20 0689

i nvent ?‘oﬁ% qrardt-awag %ylcon%cf&mo ﬁrm?t&;fhhﬁa)yraza éscr‘\o %Haf%%%ﬂwmme%. n
R4 is Ipyﬂalzogwl 4-methyt-¢ Higyrazodifbddi 4Hn¢thplhs<b>taeo]_-3rwe nt3- (232 Peatiflt@e-dtioxy)-
cor om0 s p SR HERENABRBSLPL SN 2 ot R o bo Y
descr i petidined-gl n, SwherdaflyprRathoxy)meridin-2-yl, 5K0mmrapﬂe@mﬁﬁ1pmﬁn 25l t he

i nvgnt I(@;rwp%@tlﬁéthasey)@yﬁ%ppwd of. (&ﬁﬁmhﬁtﬂox?ﬁp gnifed BetRbRmMRELS n

R5 is ftain enbodi nent elnventlon relate
conpou@arlémg%-ﬁk éuqtraﬂwora@e@pé@dwrééu 29 %éméiorwpyrmér?@iln RBlor e 3+ THiREe- pzﬂlilw
A certaiy, esrbmdtdrgnﬁeﬂ@jl ﬂyhlﬂlﬂ-ll-\yﬁntﬂ(ﬂﬂbrbﬁilrailﬁsz Y10 8-chRPH @Imcn‘-ylf opfgtlozod as

d bed
mvent POHTRG s SR SaC BORBBR BT 1ibr Fvar DAk lotr SRR Bl o
f rom t Becthylexpzdehsl Stilwgowmtthdsy-pyithinar-pl PyfluadpyridineZiyh dxpbpopgkdxhzol-4-

g b SN

-5 , 5 Dpafimidisrloyl. H=(¢eelppropsimeshayhpiidin-3-yl, 6- chloropyrldazm 3 yl ﬁ,lr 2-yl, methyl,

-4H[1 Ak aﬂd%yﬁé_ﬂlﬂ yf | uor o- phenyl] - am de, 3 -Chloro
-pyridine-2-carbo xylic acid [3 -((R)-2-amno -5 ,5 -difluoro -4-nethyl-5

, 6-di hydro 3]l.oxa 4-f | 0- pheny1l 5 fl.uoro
oyt i ne- & (e gt p i iy S EE R Stk AT Bty o B
, 6- di hydretn, whdpdin &' Qs(adlecnedlﬁyﬂn)thégfdummEﬂh@yﬁ}-Mqu)yrﬁmembbr3€Ch15ro 5-
Strifl C
L e e s ﬁﬁfﬂn‘l 2o DR ey 5
- am de Cyano-pyridine-2-yl, 5- Chloro 3-fluoro-pyridine-2-yl, 5-Chloro- pyr1d1ne-2 yl and 3-Chloro-5-
trifluoromethyl-pyridine-2-yl.

A certain embodiment of the invention relates to a compound of formula I as described
herein, wherein R' is 1H-pyrazolyl, optionally substituted by 1-2 substituents individually
35 selected from cycloalkyl, halogen, halogen-lower alkyl, lower alkyl.



25 3 -Trifluoromethyl -pyridine-2-carboxylicacid[3 -((R)-2-amno-5 ,5
-difluoro -4-nmethyl-5 ,6- dihydro -4H

[ 1, 3] oxazW0-2411y059934- f | uor o- phenyl]-am de, 3 -Chloro -5 PCIEPR@0/068912
-pyridine-2-carbo xylicacid[3 -((R)-2= é?rrno -5 ,5 -difluoro -4-nethyl-5 , 6-
di hydro -4H [1, 3] oxazi n-4-y1)-4-fl uoro-phenyl]-am de , 3,5 -Dichl oro

- pyridine 3 1 = 5
, 6-di hydr o%- &agagp E? eﬂﬁgglﬂ{r‘? 12\1&%3)141% I utg(r)aoc- Oﬁmd(i %OH%@ rék BRLYdr
Pyri di meres. gdiekon il isc! verzplyl, Jl(lpmwlzlala}ﬁirmfrazsl-3wla Huwragol-a=yhet hy 1- 5

, 6-di hydro -4H [1,3 ]J]o xazin4-yl)-4-fluoro-phenyl]-amde, 3 -F luoro
-pyridine- &- @@faﬁpembdlmeacbﬂﬂ{&nvér&iah tafd¥l 80 cdmplunddiff fouaiiia - 4 a@thvelt 5

6- di hyd 4-f | 1

2011 0BSSIPETREB0 R, Ghesiv sl st eyBhobY %}f@f%ét&%aarbopm%r aki d
[3 -X(Iallﬂﬁe@madwl)—ﬂ{ sfrazdi-Biyor o -4-nmet hyl-5 , 6-di hydro

-4H 1, 3] oxazi n-4-y1)-4-fl uoro- phenyl] - am de, 5 -Cyano -pyridi ne-2-carbo

xylic acid f yar
U 5o L e R ST
- pyr i dihaein vderdo Rxya 11-paeazelyl Slbstl%@d@@ﬁﬁhﬁb n Bartlsulaﬁiﬂeﬂ@fldﬂ-nyrmlr%rxl 5
, 6- di hygd 2-mdhl1L BhoxsasL s1yft- Y1) - 4-f 1 uor o- phenyl] -am de, 5 -Chloro
-pyrl m di ne-2-carbo xylic acid [3 -((R)-2-amino -5 ,5 -difluoro -4- rrethyl 5

, 6-di hydro ,-4H 1, 3 zin-4-y1)-4-fl uor en

et gl - py S e SERSTRN T TRl s B 9 PR EL I R

- 4-Toet ihyfbﬂﬁ whereid B i HY-pymzdis fubsBiucodazi diotoyih)padtidulan drdqrheliy pjraanti del. 5
2,2,2-Trifluoro -etho xy)-pyridine-2-carbo xylic acid [3 -((R)-2-amno -5

1 uoro- 4 certahn F?b%dlgleﬁt 8f the 1&7 I]j’fl e%?éezsl tﬁ_a _cor%l}goujtld (?fufg}*%n_lla 1 a;}/ scrlbed
Chl deisin 3vhﬁfqum8r & wavra@plyésw i 35<§111¢r@a@@ﬁ@[y@oalt<le)n wrawl c@or053-
f1 uey@op r’ég PELIp rol-§-y1.di hydro -4H

3] oxa2| n- -y1)- -1l uoro phenyl] am de, 15 5

- di f}c Lg?LO%E ?ﬁﬁ/ L %\{%og] % %geb ign reia%esa’to a cérnpou(ngiRc?f tzorrnulari as c?escrlbed
[ EII._ Iﬂf f))halmm thqtléi)l R fid ﬂm’mmﬁyﬁjbsmmzaadlgb% 'E:o:gloro( (alggi d21ﬂ1;0r;0ﬁt(1)1y15 1n5partcljcufla|1r i—r .
-Tri [ iflu

- 4- met 'ﬁdﬁff?cg?' 2&%3%5@%&9541&8?’%9@}(% faZ| n-4-y1) - 4-fl uoro- phenyl] - ami de,

4- Chl oro-1-net hyl- 1H pyrazo | e-3 -carboxylic acid [3 -((R-2-amno-5 ,5
-di fl uor o AMcqEthgmbedingnt ofthe invention relates to a compound of formula I as described

di hyd(rj%efyﬁir [v@he%lﬁwzlsnrﬂ'p}(/ﬂa)zog shsef@ed mzmrﬁhnldgo %%iﬁd(ﬁﬂug‘fonﬁtﬂy@rﬁ particular 4-
-pyridi -carpo x -5,
dilu6 ler%légﬁpqu%%%ﬂﬁﬁspw Oér3ra§}dr o -

4H [ 1, 3] oxazi n-4-y1)-4-fl uoro-phenyl]-amde, 3 -Chloro -5
-t r2 | uor OAedtd‘ngalin pybodihret af der lnoxytloncatid[td a (qif)oudrdadti foembla, [5as described

-diflu r

trimet hg “13 ‘%“SGIH %r > AR aPred, B CHOR 387 SUBRAQSY! af npgticudy
- Cyano chloye- |1d2ﬂe?-121fhlarcwd1»bylﬂtpya@p&3{>@ -((R)-2-amno -5 ,5
-difluoro-4,6,6-trinethyl-5 ,6-di hydro -

4H[ 1, 3] Oxﬁzéé?taﬂr ¥hbodindeht8f ﬂrepﬂaeaml)h Ritdeo 4 BmPbund-d2HAafhRA- & d&cribed
-dlfluglro- |rret -0 Xa

f 1 uor oPREHY fyheéem \1IDFYF éy%ksgc%maﬂzéutrﬁﬂﬂﬁ?ﬁ é}éﬂ&%}%@ﬁ?@ﬁ.l&ﬁwdﬁly selected
( R23\- @i Rzlegennmdhalopen-dovidriatiyd. - 4, 6, 6-tri rret hyl-5 , 6-di hydro -4H1,3 -0
xazin-4-yl)-4- 30 fluorophenyl)-3 -chloro - -cyanopi co |inam de,

Cori oy i Gl °51%P%(§H169%§§ HE" Bucitich, b ds) 1% Bt GiChoIER gt ©

hereln wherein R is cycloalkyl, in partlcular cyclopropyl.

- (
.5
- di
5

- di
[1
S Tri

|
|
r

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

herein, wherein R' is cycloalkyl substituted by fluoro, in particular 2,2-difluorocycloprop-1-yl.

30 A certain embodiment of the invention relates to a compound of formula I as described
herein, wherein R' is cycloalkyl substituted by trifluoromethyl, in particular 1-

(trifluoromethyl)cycloprop-1-yl.



(R-N(3-(2-amno-5 ,5 -difluoro -4,6,6-trinmethyl-5 ,6-dihydro -4H1,3 -0
xazin-4-yl)-4- fluorophenyl)-3 ,5 -dichloropico |inamde, 35

(R) - N- ( 3-WO-2ani/aee345, 5 ~di fluoro -4,6,6-trinethyl-5, 6- diPhydPeo10468912 3 - 0
xazi n-4-y1)-4- fluorophenyl)-5 -chl orol83 -f| uor opi co |inanide,
(R-N(3-(2-amno-5,5 -difluoro -4,6,6-trinmethyl-5 ,6-dihydro -4H1,3 -0
xazi n- 4- yl I t

(R) - N 3 gerlﬁtamo Q@Hr%ﬂé/ gy fh% 1n(féﬂilo %B&&% eh%ér%{lpqg[na of fo df Erﬂ'gi,'adie 411_-isir1%e
xazi n- 4eigim, whereap F%W@bﬂ@ﬁ}b’i)ﬂwﬂmllwbéﬁﬁﬁtqﬁi&YWEﬁf%ﬂ i nam de, WO

2011/ 069934PCT/ EP2010/ 068912 - 25 -

(R) - N-(3- (- efaitPembsdittcht upm— ﬁiy&tﬁ,ntxrelaf@ttbyalc&nﬁo@hmﬁnél&llaﬁd@xﬂaédn- 4-

yl)-4- fl h -5- th | de,
VRN paterS S aRGE R By %qirlﬁrﬁgﬂggﬁﬁﬁs?ﬁyf 5. 6. di hydr o- 4H- 1, 3- oxazi n- 4-

yl)-4- fluorophenyl)-5-(2, 2-difl uoroethoxy)picolinamde, 5
5- (3, 2, 2- TAI édrtaor ombodiorey) o thei diverdiod- rehtdsoryd camplwd B foRpui2-lam desesbdt di f

| uor o- —furyl-

e ARSI e e e
5-(2, 2,3, 3- Tetrafl uor o- propoxy) - pyri di ne- 2- car boxyl ic acid

[3-(( R) 5. AnfHis embedimegbphilie igvention relates to a compound of formula I as described

tri met hydih wareelilRAiPodiar bikyBlopraddlR-stbititdted bl 1 UDEDspheny I didau e, selected

hydr oc 3-Tetraf | uor o- propoxy) - pyri di ne- 2- car boxyl i c acid
[3-((R Oflgaﬂ?%%l%lﬁé‘ éf"fx}‘/uoro 4,6,6- 10

trimethyl-5, 6-di hydro-4H-[1, 3] oxazi n-4-y1l)-4-fluoro-phenyl]-am de,
(RVHN- (3-( A cariamoethpddidicht udthe- iﬁy@qt'@ntnelaMtthyaledinﬁomhldmmﬁounullai-llaxsd@xﬁlzddn- 4-

y1)-4- £l 1) 6 0 t haxy)

(R-N I§ ek{g%g%&glg&slss@ggﬁﬂélf o ﬁ*’%*%ﬁt i eﬁd%&éo'r%g hydro 4H- 1, 3- oxazi n- 4-
yl1l)-4- fluorophenyl chl or opyri m di ne- 2- car boxam de, 15

5-Trifl uor én@qrwy} clﬁgg(ﬂlmem Abthe- @gq;tg@g@we}aéese{e' gjcompound of formula I as described

[ 3- (( RherirdRiHeeei® RS idliohlekalkgt ditBiiitddr by idt¥ hnd hydroxy, i 1n particular 2,2,2-trifluoro-
56d| dro4 1, 3] ax n4y1) 4-fl uor o- phenyl] - am de,

(R) - N-(§1y(d§°’3" st %%ﬁ ¥l uoro-4, 6, 6-trinet hyl-5, 6-di hydr o- 4H 1, 3- oxazi n- 4-
yl)-4- fl uorophenyl) 5- et hyl pyrazi ne- 2- car boxam de,

(RN (3- (2 aarfanoempddidicht ab the- by yt®at nelanmst tyal e@mpowhid nyfdfoondlet I13s3d arabddn- 4-

yl)-4- . ek azi ne- 2- car boxam de,

(R) - N@%Q%%%h%{eglgﬁs%yséén Iﬁfgﬁ%ﬁ}%{%@ﬁ? %ﬁﬁél 5, 6-di hydro-4H 1, 3- oxazi n- 4-
y1l)-4- fluorophenyl)-5-(cycl opropyl met hoxy) pyrazi ne-2- car boxam de

(R) N- ( 3- (2 efiabCmbedigiepi abghs- m@t@ntrlelaﬁ%éttﬁyﬁlﬁ@nﬁwﬂr@fd@muhllassdwra%dn 4-
yl)-4- hglleupmﬂ@m(l)gﬁr hllnq,rag[b)a[drcﬁ@zz ge- 3- car boxami de hydrochl oride, 25

(R) - N-(3(2 amn055 i fluoro-4 6tr|rrethy156d|hydro 4H 1, 3- oxazi n- 4-

1) -4- fl b d

(RN (3 (3 SHHbYgbe Bl SE B B SR g ot o
y1)20- hﬁﬂeunmmmyi)sm;ﬂdumdtmae@hﬁnm ) farkiQutarazoitle-Br-Cayl box ani de,

3- Chl or o- 5- cyano- pyri di ne- 2- car boxyl i caci d[ 34(R) - 2- am no- 5, 5-di f| uor o- 4- net

hyl-5,6- 3Q gérﬁﬁg_éﬂbéﬁ{e% §} %aﬁ'vé'htl% yr% aTe% tB d&’ﬁéﬁ}g&ﬂlﬁrﬁ'fli}onﬁmaqeas descrlb d

(S)-N-(3-(2-am no uoro- -nme oxazin-4-yl)-4-f

| uor op ybstein Byésl igpreapyls @pmwmst}g%tsmeﬁamld%lower alkyl.

(R -N-(3-(2-am no-5,5-di fl uoro-4-nethyl-5, 6-di hydro-4H 1, 3-oxazi n-4-yl)-4-f

|( lé;)r (Iifhenyk) cdtair( éllgf)%&[gfe?ﬂﬁf W%l)’ﬁitfoﬁ' ﬂfragda;i td? PC1 ounzi Ho_flfogmula I as ds:cri‘tie)d yt
- Oz i r.o-4-.met hy1- - ydr o- , 3-0xazi n-4-y1)-4-

oy op ey BT R ieire MO0 i B KaweaEaoh

(R -N-(3-(2-am no-5, 5-di fl uoro-4-nethyl-5, 6-di hydro-4H 1, 3-oxazi n-4-yl)-4-f

| uc¥opheny ) edtair meocﬁn@nt ef thef ilnumtimprmbo&)swpm c@hpmamdl afeformula I as described

(R) - N- 63rcli? wHI AP RD sﬁs&!’lafzé)lgpglﬂ)sﬁtu%t Eywér Qi 411rn§ gﬁi?(?x'agol% i) - 4-f

| uor opheny1)-5-"40 pent af I'uor opr opo | nam

2011/ 069934PCT/ EP2010/ 068912 - 26 -. (R) - N-(3- 2 am no 5, 5-di fl uor 0- 4- net hyl

5 . 6-di hydAeriﬁqmle@ odigignt Al the. 1?I§nt@nfqe@%ﬁsdﬁr?em Qupd d of formula I as described

(2, 2- dlhf:ﬂehtgrvﬁl&tré’iﬁW)i@'cﬁ@kdlﬁl@@pd@nall@%hb%t(lﬁd(@f ani qostiubntdiddivionadsomeiddy| 5

(Syg: Ao i B AST Fraad Iy iR -

(R -N-(3-(2-am no- 5 5- dlfluoro 4-met hyl 5 6 d| hydro-4H 1, 3-0 xazin-4

-y 130 4 fludr oqmlanym})ecﬁmeohbﬁtl@plywamonereﬁtqsambomanpmd of formula I as described
(RS N A ORS p RA! B ActiB! BiboByy - 01 ydr o 4H 13- 0 xazin-4
-yl) uoropheny1)-3,5-"dic oropyra2| ne- 2 car boxam de,

(R -N(3-(2-amno-5 ,5-difluoro-4-nethyl 5 ,6-di hydro-4H 1, 3-0 xazin-4
-y1l)-4,5-difluor ophenyl) - 10 5-cyanopicoli narri de,

(R -N(3-(2-am no-5,5-di fluoro-4-nmethyl 5 ,6-di hydro-4H1, 3-0 xazin-4



(R -N(3-(2-amno-5 ,5-difluoro-4-nethyl 5 ,6-di hydro-4H 1, 3-0 xazin-4
-yl)-4-fluorophenyl)-3- 20 (2,2,2-trifl uoroethoxy)picolinam de,

(R) - N- ( 3-W0-2ani/aee93sd, 5- di f|l uor o- 4-net hyl 5 |, 6-di hydr o- 4HPCTAPR0NAESIM2 4
-y1) - 4- fluorophenyl )oxazol e- 4- car boxahd de.

(R -N(3-(2-am no-5,5-di fluoro-4-nmethyl 5 ,6-di hydro-4H1, 3-0 xazin-4

-yl)-4-fl
()F/{) 2 N ﬁ1 u ge%{lﬁ{;é{&;i)%&am g% 'Fh%i(@_ Q{tﬁ)ﬁél‘refﬁgé’sbtg F(}]rglgoruna ﬁffrrgula I as descqbed
Zy1) - aherciio roisRiAyRL) is Dxael wbéwmﬁiylm &v@zcﬂll@dmcm@wn%ﬁ@yl-oxazol-4 -yl 5-
(R -N @axy( Sx@I-A871 55-Ro Phoply HEK 20 B4R ML Hingethfi=dkla BNOL- O il mdthQ1-S A& N4 41,

-yl)-4-fl uorophenyl) 2- rret hyI oxazol e- 4- car’boxam de,

R) - N-(3- 5 th 5 , 6-di h dro-
Eyl) 4-f1 fjé'%%no })é)(gmoen 3 d%/%‘ 340%{3 r q.ﬁ_%ghulaol escrlbed

(R) -5\ (8refi2- awticruin 5R5 abi fdxamlpl— élsuhﬁithtyeti ".1')y, ﬂiahbghty-tth‘\mr4laﬂk$d 3-in paziculad 2-
SYL)- 47 AR h | e-4-carb de,
()F/?))N- ((%h(k@h%m O¥%20%%&zlgﬁuor ﬁpi@%ﬂfd&@é&-@%l K;cg)r(gzgflfl SCeragiXﬁm4 °

yl)-4-fl uor opheny 1{) - methy Ilsoxazol e- 3- car boxam de,
(R) N- ( 3- (2 eartabembedigient 96?1@ ipveRsionyiclages tg- &jpmm@dmfpnaulé Ixeszdescrbed
- Y1) - Abdeln rv@fé?@ﬂ)ﬂ)ls 5xa20$55!@{19§¥1\(1|1t@& %ﬁQﬂa §€—n 1288 lower alkyl, in particular
6- d| hydro-4H 1, 3-0 xazin-4

(R) - N-(.3- g uor

-y1) - 4- éf V@g‘k‘é&l}‘:‘iﬁonietfnﬂ&xﬁ%@ 4114 pyr azol e- 3- car boxani de,
(R-N(3-(2-amno-5 ,5-difluoro-4-nethyl 5 ,6-di hydro-4H 1, 3-0 xazin-4
-y1)0-4-f | uar oqmﬁnyﬂn))edimeﬂﬂof thief iInvart omethyds) to liHeqyp@amd| &- Brmala Hoxsadescdiesd WO

2011/ 0 34 =P2010

ot yl RO GIRGE &AL G SRR sirloghe. fopatiians TyciapoRg- e+
(R -N2-(3-(2-am no-5, 5-di fl uoro-4-net hyl -5, 6- d| hydro 4H 1, 3-oxazi n-4-yl) - 4-
f 1 uor ophenyM §3sta @mh@dlglegt af ther Bysaiondglates to a compound of formula I as describe

N[ 3- (ma)enhﬁ{&am@,l@pgfafziﬂgf@ rptionaBf ibbtitatr B nydslsutiibdtd imtli@daaiynschecydd) - 4-

fl t
N- ?gr ? Ci#ﬁﬂwgﬁgwgfr%lf%yue%lag% Relprsprloaveg alkyhongt 'gwaieltyls. oxazi n- 4-y1) - 4-f

I uorophenyl) 2,2- 20 difluorocycl opropanecar boxam de,
(RN (3- (A @aﬁanoeﬁbdidldieht obthe- dvereiohyrtlabesGod byrdpamdHbflfoBnoeazandebenidgd 4- f

(R - N R e R BT B Dy ot 1, 3- oxazi n- 4-y1) -

4-fluorophenyl)- 3,3, 3-trifluoro-2-hydroxy-2-net hyl propanam de
2.2, 2-tri fﬁueﬁr@gbgmh@@meggof the invention relatés to a compound of formula I as described

(R -N- (h@re(r? B AR, B ﬁkaleug@ rs@bitired mylhaﬁ)g@n dinhydriants %hl%r&ﬁﬁ%tlﬁ Ayt 4-

| uor op - chloro-] -ethyl-1H pyrazo le-3 -carbo xam d

(R) - N-gssn%lﬁg‘lﬁﬁ% Hﬂa?)m‘szﬂllfl uor o- 4- net hy1- 5, 6- di hydr o- 4H 1, 3 oxazi n- 4- y1) - 4-f
| uorophenyl)-4- chloro-1-(2,2,2-trifluoroethyl)-1H pyrazol e- 3- car boxam de,
(R)20N- ( 3- (A eaﬂanoeﬁb&dldieht ubthe- dvereiohyrtlabesGod byrdpamdHbflfoBnoeazandebenigd 4- f

| uor ophe e%? Rf! go b9 n@z}" Qu%%?éde‘b%z %%[o%%fm&e aﬁlg}’l M8} € particular 5-

Fur an- cafbox I C ac
[ 3-(( R}m@u@[ﬂﬂm@yspﬂa@nwwr 0- 4- met hy1- 5, 6- di hydr o- 4H[ 1, 3] oxazi n- 4-
y1) - 4-fl uoro- phenyl] - am de,

5-Nitro-f uyxa&n?anp %B@dqﬁiehf: 8£ t Bvérth- e a8yl t80s &nﬁp&unhl Moot eishidedb&r di h
ydr o- 4H 5 oxa 4-f 1 uor

(E) - N- [Steiy i eéenA stzﬁd.w‘?%%g hy ﬂﬂ%ﬁh@@ I%PEﬁ“ﬁ';}‘&F oRthYl PYR 7% 2 Rn- 4- y1
) - 4-fl uorophenyl] - 3- furan 2-yl -acryl am de, and
( R2R- ( 3- ( A amanpemb&didicht ubd tie- MverpionyrklafesGodi byrdpamdhblfodmokazandebeniidd- 4-

f1 uor O%Ql%ﬂxl &/ﬁ&%ﬂlnwlls- %&Pa%ﬂl@?@ﬁ%ktﬁh@ﬁ ﬂfl O@ycgglkyl-lower alkoxy, in particular 5-
(cyclopropylmethoxy)pyrazin-2-yl.

A certain embodiment of the invention relates to a compound of formula I as described
herein, wherein R' is pyrazolyl, optionally substituted by 1-2 substituents individually selected
30 from halogen and lower alkyl.

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

herein, wherein R' is pyrazolyl, in particular pyrazol-3-yl.



or a pharmaceutical acceptable salt thereof. WO

2011/ 069934PCT/ EP2010/ 068912 - 28 - A certain enbodi nrent of the

i nventi orwoebut®ws93tto a conpound of fornula | as descri bedThPe@ionesdsel ect ed
fromthe group consisting of 5-Chloro- %Q/rl di ne- 2- car boxylic acid
[3-((R)-2-am no-5, 5-di fl uoro-4-nethyl-5, 6-di hydro-4H[ 1, 3] oxazi n-4-yl1)-4-flu

or o- pheny 1),- afi, @Ig ﬁoapﬁnysr alfpﬁeérﬁiogergﬁg&gbb%a&f) c' Jormula 1 as desislbeﬁi .

[3-((R)-2-am no uor o- oxa

or 0- phégiet), -W%R 3s prielpl Wﬁﬁltarqeiélyzhaé%gen@mll@wer xi m partlcular ARlofo-1-

[ 3- ((R)mezh}q.m}ppy@m'i Hif | uoro-4-net hyl-5, 6-di hydro-4H 1, 3] oxazi n-4-yl1l)-4-flu
or o- pheny1] - am de, 3,5-Di fluoro-pyridine-2-car boxyl ic acid

%i g]( f)?( agl m‘ZFQE%iI)S egflb(? 1%{#1@5&.}%”15%&%%’9% r&@?esdl h gorn(%podfuljl of formula I as described

3- CHl othorehn, twhicfdinBf dsnpetriykinply pptitim#y Rulesstitbiekly i taddgdn.

[3-((R)-2-am no-5, 5-di fl uoro-4-net hyl-

5, 6-di hydr

3-Trifl ﬁor%rre Lrﬁel%wd(l hpogf%%%l B%g{/o %%@?SQF%)((% &Ifdg(?n fr?o %1a51 a ??Sﬁ%tr’%i 4-m
et hy1- hegin, G‘ihﬁW@B—MWﬂaQPE&M%U%ﬂWBYI@%%}oﬂo pheny1] - ani de, 15

3-Chl oro-5-fl uoro-pyridine-2-carboxylicacid[3-((R)-2-am no-5, 5-difluoro-4-m
ethyl-5, 6- Adtéi*béﬂf @mﬁbﬂlhibnﬁbﬂﬂ@zﬂnﬂetﬂroﬂr)ataﬂesftb@&&nﬁﬂlﬂiﬂ%‘ﬂ foarhide as described

3,5-Dichl b I
3 CRP f s R R iea s e s B mlocan iy apriculey §-ehfosv st 4-11 o
or o- phenyl1] - am de, Pyri di ne- 2-carboxylic acid

[ 3-1A R) - 2- Ananwirb elbaldifricub o b the- imeeritiph- 5labesdio by doropatidd| of, Bondazli m2@escribed

f’ 3y(1% R)%elff Iy%l%raﬁqulé]pfyﬁ ?/? ol)%oﬂlﬁpﬁf%gt@%{é&dﬁn?2%u§€5[1t98§¥ Ig&((gxéllaﬁélgr seie)ctezii flu
or 0- phéiey pmige;, @éanosscw}%by powied alhezqz _cyaloplxlaver adiyayl, halogen, halogen-lower

[3- ((Rhm%i%&%u%lindhﬁlb%ﬁdwﬁ%ﬁ yl-5, 6-di hydro 4H[1 3] oxazin-4-yl)-4-flu
or o- phenyl1] - am de, 25 5 | or o- pyri m di ne- 2- car boxylic acid

E)?O( E)Eén)z/l m%qrﬁoagembgéll;ne%‘g roP th% gsénh%n rela?es (cjorrgpolluljl L f3 110 %Ilnaslldé/sc 1bed 4 flu
5- 1 ohoredt, m&tefmﬁRbysrp}mdmgﬁlZm@anhobaybmcane-d[ﬁ ((R)-2-am no-5, 5-difluoro-4-m
et hyl-5, 6- di hydro-4H[1, 3] oxazi n-4-y1)-4-fl uoro-phenyl]-am de, WO

goé# g?gggﬁﬁgﬁaﬁf)&%%%lgw@ﬁtg &%the i%%entlo relates dtf E%r%)ouild of form lag %s gefscrlbed

uor o= pyri car OX%/ cacli am no uoro-4-m
et hy 1- bewin, gyhgyadn & mpyriny ewesvifuiediby amidg. i) pasieLlsesryiHp-naid

5-Trifluoromet hyl - pyri m di ne-2-carboxylic acid

[ 3- ((R) - 2- antdiirb eMbedifdeHObP tHe- REMIh-2lafes to a cornpound of formula I as described

5. T 1 PEoBIEFH Koy O bR P BaE: a0 Ok SRR RYE40H 1 wor o- 4- m

et hyl-5, 6- di hydro-4H[1, 3] oxazi n-4-y1)-4-fl uoro-phenyl]-am de, 4-Chloro
-2et hy 1- AHequipimzimbddin®nt ofitheomytntmnaelatks[t8 & (¢R)ouRdarfi foonbla, [5as- didsttibmlr o
nme

t
yﬂ&:‘enﬁ whisredl! %y ?rb ﬁﬁ?m&éo%]pg?‘lﬂﬁfy? sihlied 'bfyl UAL8; Hﬁﬁa%llraﬁ%‘ 88110-

5- Chl oro- I ne-
( ( Rpyg @nli ﬂ@d5-25¥d|fluoro 4,6,6-trinmethyl-5, 6-di hydrol0
[ 1, 3] oxazi n-4-y1)-4-fl uoro- phenyl] am de, and

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

-1
-4-
[ 3-
4H
herein, wherein R' is pyridinyl substituted by halogen.

25 A certain embodiment of the invention relates to a compound of formula I as described
herein, wherein R' is pyridinyl substituted by chloro, in particular 5-chloro-pyridin-2-yl, 3,5-
dichloro-pyridin-2-yl and 3-chloro-pyridin-2-yl.

A certain embodiment of the invention relates to a compound of formula I as described
herein, wherein R' is pyridinyl substituted by fluoro, in particular 5-fluoro-pyridin-2-yl, 3,5-
30 difluoro-pyridin-2-yl and 3-fluoro-pyridin-2-yl.



3-Chloro-5-trifluoronethyl -pyridine-2-carboxylicacid[3-((R) -2-am no-5,5-dif
| uor o-4, 6, 6-

tri met hy Iw®,26t1diébosdr o- 4H-[ 1, 3] oxazi n- 4- ﬁl) - 4- f | uor o- phe R¢TIEP20T0M68912 A
certain enbodi ment of the invention refates to a conpound of formula | as
descri bed herein, selected fromthe group consisting of 15

5- Chl or o- pyr i di.ne- e acld: .

(3 ((R 2 At pEcbGRaH, Uy Blvon s dous spapop ool oot ¢
or o- phagse], veiereie R 3s opidingl sibstifufaddr iegamydnddylqggnrewer diylpsxpartieulacdd

[ 3- (( RchBraBitAfuSorretiyl-pyadia-Aymet hy1- _

5, 6-di hydro-4H-[ 1, 3] oxazi n-4-y1l)-4-fl uoro-phenyl] -am de,

3- Chl or o- 5-f | uor o- pyri.di ne- 2-car boxyl i caci d[ 3- ((R) - 2-.am no-5, 5-di f| uor o- 4- m
oty 1o, 6 At AR T of U oRat St FBRu R ek edestRhct

3, 5-Di dhiear, ovhpyain &' iepyidiayl sobsyitited By halogen and cyano, in particular 3-chloro-5-cyano-

[ 3-(( Réﬁg _pp- 5, 5-di fl uor o- 4- net hyl- 5, 6- di hydro-4H 1, 3] oxazi n-4-y1)-4-flu
or o- ph yi‘?‘ am de, 5-Cyano-pyridi ne-2-carboxylic acid

[3-((R)-2-am no-5, 5-di fl uoro-4-net hyl-5, 6-di hydro-4H[ 1, 3] oxazi n-4-y1)-4-flu
or o- pheny1 egfiagie empgdiment of the invention relates to @ compound of formula I as déscribed

5- Chl omeredr, fv@ﬂé%iﬁ’R@M{E%‘idﬂﬁ ettty Wy 1edsdct [a3d (6% Ak @AMnNQnBeRarB -EhRY-9- 4- M
ethyl-5, 6- di hydro-4 1, SToxa2| n-4-yl)-4-fl uoro-phenyl] -an de ,

5- Chl oF‘%F—tlﬁS}'rpinfiWéf'?’Lcar boxylic acid

[3-((R) -2-am no-5,5-difluoro-4,6,6-trinmethyl-5, 6-di hydro4H[ 1, 3] oxazi n-4-y1
) - 4K | uor oApteetayil pmbodident afiche MR bh leDESAB APChiR2A 161 DGEOERA as BBcribed

A certain.e | gt -t nvent | t onmpound of formula | as
descr i BT RS Rt BT SRR BERIGLAL Rt AabOTt

5- Cyano- pyri di ne- 2-carboxylic acid [3-(§R) -2- amno -5 ,5 )

~di fI uor o- 4 sastary pmbodigiegi A gheoinvangopireBes tea Fempaupd)afsormyladr e gseryad)
-am de paReh, S whefeYiNR' - RY HivEHRASt ZubRitRRIX Bl Eritedrfethéky, ( (R padi@MMB-2%2,2.5

-di fluor. -4-Hethy1-. .rhg-glh ro.-4H_5 .

[ 1, 3] oXABRgsosthoxyaTidingghe -ﬁ?;%azztalﬁlpaf@ema}/)o@md&-?avé. A certain
enbodi nent of the invention relates to a process to synthesize a conpound
of Fsor mul aAl camirdesbodibedt bethei inyenttoincdelaprsao es sorapormidi (feformelaclt asndesaribed

Co”pouﬂgrﬁg, E@e?&fﬁal{h' i ]Be%ﬂ}]cﬁnﬁo@ﬂ&xf%&e&’f by O] og%étﬂdxa;t in ]f%%?aﬁreiﬁ{ﬂ-’

R2, R3, are as her certarn I ne e 1nvention
r el at eglifiuprectbwmmpouridingd-ykormul a | as descri bed herein, whenever prepared
by a process as defined above. A certain enbodi nent of the invention

rel ates toaAacGRIPEMBSUiRIenf OF Ml RvéntRs GRKG! tbREL SR BFMURE &Sdescribed
t her apeut i cal l% active sub tﬂzcui). '1%1\ gertal enbodi nent of .%}ge mg;&tgon
r el at edt°g- aVediPotnd' ot Yt fupstitu B eGP R opartiftar, SdZgs>-3-
i nhitbi t@raflabroBfcbdxyadtidin-BACE2 activity. A certain enbodi ment of the
invention relates to a conpound of fornmula | as described herein for the

use as i nhiybj t or Vi - N i t -
i nvention rAe+eE£€é(Ea% 8&8&@%@3&%‘@% n%)f?m]fog rrr%afeas i dg\g&ﬁ}é&s@rd [ .Qofgﬁpﬁglag%eﬁie%&flﬁéraet he
use as hprehi, bivhaseinoR BADEMinglt substitpted by pemafeorppioporyrbiodparaeitlaro$-(2.86,3,3-

i nvent e 18 BLBSndQ)-Bva@apeynd of fornula | as described herein for the
use aslpi nﬁi bi tolﬁé%fﬁégél ang1 BACE2 activity. A certain enbodi nent of

the invention relates to a npound. of fornula | as descri bed herein for
the use as’tfREtaHHED ?@&epfyogﬁﬁ P B A Orb PRI iapaYe; lcasadafidbed
pr ayhy lhaeir, ¢ wherein R' is pyridinyl substituted by difluoromethoxy, in particular 5-

(difluoromethoxy)-pyridin-2-yl.

A certain embodiment of the invention relates to a compound of formula I as described
herein, wherein R' is pyridinyl substituted by fluoromethoxy, in particular 5-(fluoromethoxy)-
pyridin-2-yl.

30 A certain embodiment of the invention relates to a compound of formula I as described
herein, wherein R' is pyridinyl substituted by cycloalkyl-lower alkoxy, in particular 6-
(cyclopropylmethoxy)-pyridin-3-yl.



25 treatnent of diseases and disorders characterized by el evated f3-anyl oid
| evel s and/or f3-anyloid oligoners and/or 13-anyloid plaques and further
deposi t s,wpantti/iwed3ar |y Al zhei ner's di sease. WO PCT/EP2010/068912

2011/ 069934PCT/ EP2010/ 068912 -31 -  -22A certain enbodi ment of the
invention relates to a conpound of fornula | herein for the use as

t her apeut i ga%grialegﬁlb&ﬁnsupai M flon' M BT ADSHD AR b CA! R

Al zhei nmer's i ment e invention relates to

a conpdgiein o hemimuRa s Hyridmel nsubstitutede bys dalpgertsrapealipil.can| pariewlay e3-

subst angudremethiep{iEh2PALht & -@ifldo mdiky@yrmmt2-9f di abetes, particularly
type 2 diabetes as descri bed prophylactic as described prophylactic A

certain e o nt f,.the |E¥ent|%£ rel E@es to a co ;% of for | a . I
descri bed ?161 odipent, 8k s MY HE PSR SC1 oYM P TS9pRY e %‘F“

t hersapauteirg v&recHlmR mmhmkiaml ioptibnadpt substitutetl bartybtsm‘tmpmentsImdleudahll}sseﬂ@:mis| S
(ALS), I o i mune/ i nfl ammat ory 10 di seases, cancer
such aéﬁ%ﬁggégﬁ%%ﬁggggﬁﬁér agcular di seases such as nyocardial
infarction and stroke, dernatonyositis Down' s Syndrone, gastrointestinal
di seases, & $GWILSMBAEMent of ther MecntonFgliics P s sarapowdrai gl IsasDileserbcs
lnC'USm&%nbgﬂ%mﬂNR$hﬁh§u&hﬁ%A1nb£ﬁ&§@?ﬁ%ﬂﬁﬁm{2%@tlons Kaposi Sarcom,

Kost mann Di sease | upus eryfhemat osus, macrophagic nyofaSC||t|s juvenile

i di opathic,a riti mat ous. arthritis, nali ItipIe
oo, 1 Aot Poa4 R Al 8 e Biescpris s AR IR BICH s et

1, Spi hoGar, ebietdiaR' Atpxinadinyl Whispike! ts Rileeasa partlc\iildr§eahlcﬂo£pymﬁaém-2 yl. A
certain enbodi nent of the invention relates to a pharnmaceutical conposition
conpri si nga. I r

phar mseut (o1 SibeRrsl & U By R ERS s BRURAELL MGy s ey
auxi | i éiﬁvnsuwélﬁr&ﬁbeR 29 Ay bridiivh sbpidaiode Ry bfi ogdielopigy edlkyloninr PpEcBEI t & t he
use of t3feRoReWYdpRimi@iouia | as described herein for the manufacture of a
medi canent for he use ininhibition of BACEl and/ or BACE2 activity

A certain enbodi nmen invention r es to the us

formil a | Secciaur prbediwal 87 ey BRodcha i ot bfubandSiiotmefi o fpohbadhe
usels n herel, iheramnaed 1.BACEL 25 activity. A certain enbodi nent of the
invention relates to the use of a conpound of fornula | as descri bed herein
for the maAUEAEHHEGbOiRnBH AR o Helt doUs EorhnlAN DhkoR 104 RAGE
activity certain e the 1nvention relates tot use
of a cémﬁﬁuﬁﬁmﬁﬁnﬂé&%ula | as 30 described herein for the nanufacture of a
medi cament for the use in inhibition of BACEL and BACE2 activity. WD

2011/ 06993APEHEP2RABOMIRREOIL the BFentioh! @RtI¥ERLa BdmpEEaseR il 1disSadseabsl
charac erize eIe ated f3-anyloid | evels and/or f3-anyloid oligoners
and/ or ?§H5H818¥% ques and further deposits, particularly Al zheiner's

di sease. A certain enbodi nent of the invention relates to the use of
a chpoundAoéerfaor pmbadimeas ofl éecinvérgwnhetasisrtof 0 cormpandesfufoantlarleasodesaribed

medi ca 2 tic and/or prophylactic 5 treatnent of
AIzheiﬁgghs Fggpﬁ’khﬁhﬁﬁﬁﬂcertain enbodi ment of the invention relates to
the use of a conpound of fornula | as described herein for the manufacture
of a nmedi céngiteit gmbedimephaf Hiseiveionnglagis toro prypatd; of formalentett deseribed
diabetggfnpankkgykahﬂﬁmk¥ae 2 di abet es. A certain enbodi nent of the
invention relates to a conpound of fornula | as descri bed 10 herein for the
use in inhibitjon o d/ or BACE2 activit ertain enpbodi nent
of “the 1 mvéntrbi PaPediEeT of B Bt eRac b B rund oot B8R Bct For A For
t he25us detein, iwtierdin R enflafro. BACEL acti vity. A certain enbodinent of the
invention relates to a conpound of fornmula | as described herein for the

use in inhi\bid a0 eRboBACRE o AR Mldthion relates to a compound of formula I as described

herein, wherein R? is chloro.

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

herein, wherein R? is lower alkyl.

30 A certain embodiment of the invention relates to a compound of formula I as described

herein, wherein R* is methyl.



15A certain enbodi nent of the invention relates to a conpound of fornula I
as described herein for the use in inhibition of BACEL and BACE2 activity.
A certai rwoerrbudiépsat of the invention relates to a conpeamdEprediofoesumul a | as
descri bed herein for the use in the th&apeutl c and/or prophylactic
treatment of diseases and disorders characterized by elevated f3-anyloid

| evel s and/yof - S t her
deposi ts, par tﬂljaglu%%{)&m%flph{eg%\gﬁ(lén ?gllga%geeslt% aawﬁls)cde‘llrd tzcg %L@r%gd?sahe@%flflo d t he
i nvent |héW11r,e‘{1@fee%Rtéﬁla’d€QB?Bound of fornula | as described herein for the
use in the therapeutic and/or prophylactic treatnment of Al zheiner's

di sease. A certaife@Bbdigicht 8frBRAINIBonOklatdieol N¥@HHd A dfeforhela Tt & deseAbgiound
of forrlrlula | .as .descr,i bed ‘Ee];ein for the use in the therapeutic and/or

pr ophy PS¢t 8Vhtefeé1a§;‘rré§nlpw81fa Yabetes, particularly type 2 25 diabetes. A
certain enbodi mrent of the invention relates to a nmethod for the use in

i nhi%i ti onAocEerBACEilbadidieot oBACERvart oinvictaygs tpar toropdand| of foomulphleast descapeiut i ¢
and/ or % Reltﬂh&ﬁ?fmnt of diseases and disorders characterized by

el evate 0| d levefs and/or 13- arryl oid oligomers and/or 13- arryl oi d

pl agues and further deposits, Al zhejnmer's disease, diabetes or type

di abet es, 20CSHiE BmhRdiRSHt eﬁrﬁ@rme@o&dﬁiﬁrﬁwa qugp%ﬁpzfuhaneh f'i‘ﬁh%Pfaqu as

descri lh@@ilbmtd‘lnl{élﬂﬁw@ﬁ bei ng or ani mal .
2011/ 069934PCT/ EP2010/ 068912 - 33 - Furt her nore, the i nventi on i ncl udes

all optical mer stereqi so di astere

Macenc m A AREL eEpodikat P BE FLETR AR cRdhey BRAPS ST B Seredas
wel 10 a@eltehtewhesamﬂll?\auselewer alkyl. The skilled person in the art will

recogni ze that the conpounds of fornmula I can exist in 5 tautonmeric forms,

e.g. in the fQlkPWhBEdihRUE B Rl l?lVéIR{OW relates%l ESHA QIR dCrofRLIS & Gescribed

enconpassed 1 n thespresent 1nvention. he conpounds of forrmula | may
cont ai ﬁeﬁﬁﬁb“éﬁr%%lsa@?ﬁﬁbtrl c centers and can t heref ore occur as
racemates, racem c mxtures, single enantioners, diastereoneric mxtures
and 10 i ndlAV&eﬁhaﬁi clbéditrRhe 0fMefeSinvAd dint feRRA| toas yemPdunidCo fCRAMERS] dBYesbEbed
presenth eTE ri tn% R]a t he nature of t he various substituents on the

nol ecul&"EZRHC'E grﬂ EyﬁFPé‘PﬁOBS%E}%Ore wi || independently produce two
optical isomers and it is intended that all of the possible optical isoners
andl Xi asCdpwopprding-Arcaiberylies agdd [@s((BL2enono-phrdifladloyt-pethivi-Seéddibpinoethhds
are in igﬂ)e(lg WA qﬂdyré 4R, The present invention is nmeant to
encorrp ? suc |sorre or s of 15 these conpounds. The i ndependent

synt heses of these dia tereorrers t hei.r chraomat.qgraphi c separati ons nay
be. achioNBHOATRASHIHROTHE apeid by[3a(r§%}’8ﬁfﬂil%ﬂ e Sn%&l?r%%me&w?éh @lrthégro 4H-

(rjre% hodgl, ng;aﬂhsqcﬂ@&eﬂmdﬂ@.l’pﬁb@?] a}lhfaler absol ]cht e st 1ereochem st (rjy {my be

et erm,n ray crystallo of .cr i ne or

Cryot aPTHeR P BRI bS] Bh ara Bk S AT bR BEBS g groain-

r eadfent 1,8 rtani- yig»4aﬂuoae-y>trm3ﬂ} amideentre of known absol ute configuration. I|f
desi regﬂap enanﬁ\)?@&}mgnﬁéa%o 119facfdh|§ &gﬂg%ﬂﬁﬁlosSWﬂﬁgrosf H%ﬁﬂztl 8. &ﬁg&hjaaéth he

i ndi vi ONers are separation can iried out by
met hod$ . aoxpziRrfopr4r fparerebenytl]-asideh as the coupling of a racemic mixture of

CONPOURASHIbR- i BRASIEDNED{1GEhd-¥- cB#Ho%yH@”Mr{@ (R)-DQALTMA 5 BL EBL SRR HyE-
separation_ of t d| vi dual ~ di ast ereoners by standard

m xt ur |l o
met hods;0- éﬁafriro\'%g{%meﬁéh vl 4y%1l°a‘P‘lp %tﬁldﬁr chr omat ogr aphy. Preferred
examl esr@ﬂiudrsmmhszspﬁﬁdlﬂe caapounde of atilr rru[}a,((R)rzsarﬁlﬁoaf $difporid-mdthflay,éul a

b or ”{PQH 33?"3% g%ohﬁ%vr\ﬁhgea}%; (ge resi dues have the neaning as

descri bed“ v 4 Stred is conpound of formula Ic.
WO 2013%@@9@)3&-@@@@@111@3 2e8dRylic 34 acld [B(®)-2-amihn-%, hrdifmotedimatiylss, 6-
wher e Vi NART optically pure enantiomer
means ;&ﬁéidﬁ?hig [é%ﬁp%aﬁl @ggnng:&&% Iﬁ{eﬁ%lﬁ) #éjt he desired isoner érhwm ght,

pr ef er ap-Pichlayg-pygidmethearbresilic agid [s}o(&%)r tepingsp ghdiflugro-fraicehyind &r dihadoyAH: o9
% of0 t Ne3uRaEinedyl)-4-fluoro-phenyl]-amide,

Pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-[1,3]oxazin-
4-yl)-4-fluoro-phenyl]-amide,

3-Fluoro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-
[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,



5 isonmer by weight, said weight percent based upon the total weight of the
i sonmer(s) of the conpound. Chially pure or chirally enriched conpounds may
be preparwo 2by/wehisnal |y sel ective synthesis or by separ &Cir@r2ai/068912
enantiomers. The separation of enantiolers may be carried out on the final
product or alternatively on a sw table internmediate. The corrpounds of

formul a. éﬁ;ﬁ??ﬁﬁ RIELALEL 1D gagﬁfz"éﬂln%ﬁb %'Sedlhﬁ{g)e o ep Bse&‘ﬁ%ro]zﬁ{ The

startma i's_co rC|a e of
accor dahéloxariptd-Krdvitioretherd -amw, previ ousl y defl ned resi dues and

vari ablsesyato C{Jyrﬁﬁfétl Bé:fﬁoiﬂlchayﬁdt he - PR £ Yiaa48d-¥, dgfilLeeds- maﬁimiqs m&&gmw
can e

ot her wi im ne of general formul a

pr epar éggi%aﬁﬁé‘l Iﬁ‘g'g'qlt?ergenﬁjaﬁéld&hj’d ¢ ]lglnfiﬁ’an J. Og. Chem 1999, 64, 12,
by condetgabipmidofe-Boarboyilickehdde [I3\((de a@mﬁculs;‘Seatiﬁtrm@%-meth]ﬁsai-@ihydm-zaﬁky|

sulfin r R -(+)-tert-butylsulfinam de in the presence
of a Lzﬁgox%lﬁ%s'g&%hﬁéog é)tﬁeﬁ'yl(ﬁi %'ldt(e’ani un(1V)al koxi de, nore preferably

titani daChivhcepyronidide-3- narhosxdicvecnd [StER)-3sinano-Et5hdiflpone-4ymethiyéHifydihgdioett-or

nore p rsion of the sulfinyl imne VI to the
AR BRI Ty B,

sulfin stereosel ectively by the chjral dlrectlng

group asChewc? sy lipyridms?-garboyyben. apkk s (- RyAamino:seg-Adlugro-daneting-5,
r eat e@lhyﬂrca4ﬁ @qm&ﬁlkWyD&aﬂﬁér@fpﬁMlmLaﬁu@d nc enol ate generated frome.g.

| k i fl t at di f 1 t
e e PR OR5 5 o e PR et LR S T BRSR B 25
to 60 G.6- dnh@drseélH@hB]osmmh 4agl)-drflietrbrphenyd]-gmiddi et hyl et her or nore
f b t elh
Bt byt caretobi T fprrrpitheRatoodily | GaBios BHERIZERnDY S PRI SRS 6L oy
l'ithi ulfilﬂa’lmeﬂHr[d&]W@m—%l)r%ﬂao@dlhsbeﬂﬂ -agudh as an ether, e.g. diethyl ether
Oor yIre. mﬂc%ﬁ@dhyl Jﬁfmldlﬁ&%%é&ﬁ@%%&ﬁﬂ {ﬁﬁ&@@é&ﬁé%ls’-dlﬂu%% -4-methyl-5,6

hydrochl ori c aci sol vent such as an, et di et hyl et her’, THF or
nmor e prd&Yé{Foaﬁﬁy[lf]leaZH‘i'ﬁbrfbﬁuom -Phenyli-38Yds: ami nooxazi nes X can be prepar ed
by r ea(St-T@ﬂlhcﬁf)maﬂhiyppﬁja@lﬁmLcaf%x\Mlé h Camlnog{eﬁ((hr)anardmolsns-alfﬁ@wanﬁetﬁjdcimas

?C/V?l c%rl@}dfq Rﬁlelﬂg» rabl Méﬁ(q{]ﬁu%@d’%@&? amlde ON RONH 0 1+l 1+Ri o. , NgR30 -
4-Chloro-1 rnethyl—lH pyrazole-3-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-

20 dihydro-4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,
5-Chloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-
4H-[1,3Joxazin-4-yl)-4-fluoro-phenyl]-amide,
3-Chloro-5-trifluoromethyl-pyridine-2-carboxylic  acid  [3-((R)-2-amino-5,5-difluoro-4,6,6-
trimethyl-5,6-dihydro-4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

25 5-Cyano-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-
4H-[1,3Joxazin-4-yl)-4-fluoro-phenyl]-amide,
(R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-
fluorophenyl)-3-chloro-5-cyanopicolinamide hydrochloride,
(R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-

30 fluorophenyl)-3-chloro-5-cyanopicolinamide,
(R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-
fluorophenyl)-3,5-dichloropicolinamide hydrochloride,
(R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-
fluorophenyl)-3,5-dichloropicolinamide,

35 (R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
fluorophenyl)-5-chloro-3-fluoropicolinamide,
(R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-
fluorophenyl)-5-(trifluoromethyl)picolinamide,
(R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-

40  fluorophenyl)-5-(fluoromethoxy)picolinamide,



0" OOF F 1+ , NR2 OrVvIIl 1 Schene 1: Synthesis of X II The
reduction of the nitro group in the am nooxazine X to the aniline Xl can be
acconpl i sweadotwyoebssdr ogenat i on using a catal ysts such asPPu/BB2010/0p8902 i C

sol vents, such as al cohols, perferrabty5ethanol or nethanol. WO

2011/ 069934PCT/ EP2010/ 068912 - 36 - Sel ective am de coupling of the

ani |l | n%l(zﬁwé@g. ﬁag?ﬁsrs?ﬁl}@ggﬂ-g%i @trﬁﬁet%%liﬁ?{dﬂ%dﬁimﬂ-el Foldzipanpe. ef fected

with 4- 0X Tiazlin-2 met hyl for pho um chl ori de
( DMTMVluRgephed)-prdidlusempesiixydpiedinagli¢iet hanol . Anilines of formula X',

wher ei pRRR/-(3b@Sarhing- 1R aTiudeh-0f6, R IRIBN- 6-diRI-4BL K¥ bxag@a-y9)-4ur t her be
transfqorned. to i (zg gfél vat |hv%§ of 1.for. la XII1' by iodonium donati ng
syste uagﬂpﬁanxlbgi gdituorgpthppypigalt e, like e.g. ammoni um i odi de,

t oget hér(2\8,2-riflusior hgxygspiyeid Bicrycabentic | i ked e. §3-((R)2-agan-fhsrdifude-4,6,6- a
pol ar sl ven | . ke, e. tic acid n descr.i,bed by N. Narender et
o0 o RS, ch%ﬁw‘/qu't“?lé[«12%?5%8?%5'4'5@‘3%@?%13'a%}%f-i?(l 11" 10 Scheme 2:

Synt he$e€,23,3 detrptunrd profoxfyppudiac-Ridarboxylic  atmbt] BréfR)t3-pingwt-5, prdoibedarded, 6-or

t he pr PR - frayml a1 LUS - pchene 3.
5 TR -SB-h GEROL 1 Rl A LA B g e

i nt er medi2et-»3-Tefrafluorogupngxa)pyiiginerdscaghoxylin eicid [%Gibu?-amwriée%ﬂwwﬁ%ar ed
inlllf(ﬁah%th&DS,%}l'tﬁlflﬂﬁ§ﬁlﬁ-[31][,3]f@ﬂaz!ﬁﬁ‘-ﬂiﬂlpflmoﬁﬁlpw&lyf]%miﬂﬁe prfep?r ati olnf of |
sulfin nes of gener r a V. onygersion o e sul finy

i M ne %) ] '(?haémélﬁ%f’%l ﬁ’éﬁ\oﬂ’eg’?g&j %@%Hf%ﬁﬁg@@dg T]I’né'ﬁﬁazél?iéTy jous manner as
pr evi odlsbypesd)y-olfextidppoptimethoxepaoanamidepf sul fi nam de ester VII. The

al conol iy enelahlsos I 8:X Ko MEIRI Reua0, 1 acs Iuduagen, can be

prepar I'n ananal ogous manner’ as cri bed above ‘the al cohol
VI 1. Theraphemibfshistopyemeidme-Fearbanamide/l |1, wherein R4 and R5 are

Cl_i5 alskylifly 8§ PyERaiRD RY b SART 18 tRE(R)Lb faniAds Gedihfo@54,66- 2 Mcthy
an excessgjgf an oiganonet a| | bc tﬁﬂeagent téﬁan ng the corresponding Cl_7-al kyl
gr oups -G HiERdRsAR [ B2 loxagingyy ) ifoenp8snydramidsy ky| magnesi um hal i de conpound,
i n et hgRRN-So(2vahinG.5, S difuoas 4 i etrinydth @t Hedigtrol i, 1, RbxiAnpgnpgur es bet ween
-78 C ?.lnd anbi GH% L emper at.ur g, VWO 2011/ 069934PCT/ EP2010/ 068912
uorophenyl)-5-methylpyrazine-2-carboxamide,
(R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-

20 fluorophenyl)-5-(trifluoromethyl)pyrazine-2-carboxamide,
(R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-
fluorophenyl)-5-(cyclopropylmethoxy)pyrazine-2-carboxamide,
(R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-
fluorophenyl)-6-chloropyridazine-3-carboxamide hydrochloride,

25 (R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-
fluorophenyl)-6-chloropyridazine-3-carboxamide,
(R)-N-(3-(2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H- 1,3-oxazin-4-yl)-4-
fluorophenyl)-1-(difluoromethyl)-1H-pyrazole-3-carboxamide,

h

3-Chloro-5-cyano-pyridine-2-carboxylic  acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-

30 dihydro-4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,
(S)-N-(3-(2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
(cyclopropylethynyl)picolinamide,
(R)-N-(3-(2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
(difluoromethoxy)picolinamide,

35  (R)-N-(3-(2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
(fluoromethoxy)picolinamide,
(R)-N-(3-(2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
(2,2,3,3-tetrafluoropropoxy)picolinamide,
(R)-N-(3-(2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-

40 (2,2,3,3,3-pentafluoropropoxy)picolinamide,



- 38 - Hydrol ysis of the chiral directing group in the sulfinam de

al cohol s of general fornmula XVIII proceeds in an anal ogous manner as

descri bedwahouaedon the sul finam de ester VIII to give RETEPRINO/068912

am noal cohol Xl X. Ami nooxazi nes- 86 -general fornula XX can again be
prepared as described above by 5 reaction of am noal cohol XIX with cyanogen

brom dep Ry @f (%Oe!hﬂ{ﬁﬁts SUoRR4 3R 1089t g{;H %%elr%kéfzufh *}gjr“ﬁu qugro%;zelgﬁf

prot ecti on MNO _group in coﬁpou genera o produce
aryl bidaidideoreethgenpicalinangdeul a XXI can be performed with triaryl methyl

chlori ‘{jSﬁN-(SL(chnﬂﬁo-tSrﬂ BingeN- Melﬂiéjl 56 M H A 3-62a7in-4- yl) 4 fluorophenyl)-5-

p- met h |. di phenyl net hy| l"or i MMTT - Cl) di (p-

met hoxgﬂfv‘f&ﬂ? tl%ﬁ? YW’Ine'czﬁ‘FatS ‘?"(ﬂ‘@“‘?%MTr Cl) or tri(p- rret hoxyphenyl ) et hyl
chl @ri dr) NTM@-@ho 305- éffﬁbedahyndmﬂﬁ €&HihydrdéeH- haskezicand)-¢fansopheny)-54 n t he

presengg ][090&)}’%1 Hiaen} NeoSu 1Iaeas triethylamne or diisopropylethylamne, in a
chl ori fa ivent” SUCh ‘s di chl or omet hane or chl oroform at tenperatures

bet weefRBNE 3aRdamainbi ehtliftuormpédmatiyles, 6-Aihylirdaf B, dresazii-4 gdhefabrdpbemy)-a, 5XX

can bed‘i&ﬁ%ﬁﬂa%ébc%fﬂ&%ﬁieequ' val ents, such as 15 benzophenone imne, in
the presence 0 table transjtion nmetal catalyst, suc

bi s( di &%h%ﬁ%@efﬁ@aeét %ﬁtﬂ)usm faerthivh 3 Oyihydemabiolperpxasin-4-yD)- t s<diftuorophenyl)-
tri g dishgaaypicslpagaget one) di pal I adi um (0) ((dba) 3Pd2)) and a suitable

) S o A S ISR Sl NP5
Zhgi -';ehbbm@gdlmlammhlsno 2' , 6' -Stl’l i soFroFyI bi phenyl (t-Bu X-phos), in
bhosphikE -@-&ﬁa&%ﬁ?ﬁ%ﬁ?ﬁﬁﬁﬁ% G- 2P %-9-205@-%@@%%&6 or
1, 4- di éxanepicolingeidean i nert at nosphere, such as nitrogen or argon,

t enper %R}li\leﬁ QeINBE!s, BRiRBEL-4Hthyl-4.6:d fy@fHJ@ﬁ c @M@%l@%&ﬁﬁ?f al f or nul a

XX 1. er nat|veély, the reaction of aryl Brom des general formula
XX wi Chlorgnien! amet hyl di silazide in the presence of a suitable

t ransi {RpN-(BeRadmigatsed -dtuoand-nactbyli I, @ditg dtd-gand3-oR&isugh)phemil)-oned above
foll ow nTg_%)a.Cpiot ocol as for exanple described by J.F. Hartwing et al. in
O gani &Y Pﬁ@lgarg](dﬁ) 2729-32 (2001) can result in an am ne of general
f or mul &RXN-(3-(2- Mpodtfed'tﬂuom -dimdvloy 15, Gdihydrag#dulpd-okazic-drghpdribisraphegd R+ al

fOr%@"a(&ﬁl-tlrlﬂﬁ%eﬁl%xgﬁtﬂdo%g%ﬂl&%y a one-pot procedure by first reacting it

Sttong organi C aci such as trifluoro acetic acid, in chlorinated

sol vent(B)-Ns@cR-aeingiSshidluerast gty o 6-d Hydrofbr Ind-owerdief-whtry dr ous condi t i ons

at 30 tRERMheiHIoRIzNEUWRERxBmideand arrbl ent tenperature to cleave the

P -gro e dition r clea e benzo ne i m ne.and

reacti &b %ﬁ& &bﬁ%ﬂ?%@%%@%{ urrﬁe'a'{t’ e T ﬂé@l&sﬁ-ﬁbﬁ-gb@ropﬁl@? i#a X,

whi ch  ediyldxazdle-ansitlarxarddd, o corrpounds of general forrrul a | as descri bed

ab . 1/ 069 [ EP201 I V Jr I XXV

1 %/SeSé%X\geé %I;}ln?%gm 5{181?02 il ndog%ig]fyd¥ or rrull ¥ Of(azm' ﬁ'l =% uﬁgo pheqyl=2- The

pr ot ect(¢1ti¢r00fetltyrh)exmlmé-cglrbwgmldn conpounds of general forrrul a X to produce
t f [ i

nitro %R)’Né. aeﬁlhb\s?dfffuogf@%&h 150 M\ch?%l -B.%l p@o} pFeani ng

of hydr | uori ne, ori ne or can e per
di -tertm@glwl%azﬂlecfhﬁ%%% dginder basic conditions, e.g. in the presence of
an am nR) -NS@C -@Binb I3 Siﬁﬂwb%mﬂ@etWI-%Jdﬁ@ﬁf@WMH% Byézaﬁmqg) -4ifRiofophehMeD]S,
suc as tetra d of ur tenperatures between 0 C and anbi ent

n@ SiprtByIgKEFo %46P’g’8§%]éieof 4- di met hyl ani no- pyridine as a catal yst.

(R)-N-(3-(2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-2-
methyl-5-(trifluoromethyl)oxazole-4-carboxamide,
(R)-N-(3-(2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-4-
methylisoxazole-3-carboxamide,

35  (R)-N-(3-(2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-5-
isopropyloxazole-4-carboxamide,
(R)-N-(3-(2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-1-
methyl-1H-pyrazole-3-carboxamide,
(R)-N-(3-(2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-1,3-oxazin-4-yl)-4-fluorophenyl)-1-

40  (difluoromethyl)-1H-pyrazole-3-carboxamide,
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5-Fluoro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-
[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

3-Chloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-
[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

3,5-Difluoro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-

[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

3-Chloro-5-trifluoromethyl-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-
5,6-dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

3-Trifluoromethyl-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

3-Chloro-5-fluoro-pyridine-2-carboxylic  acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide ,

3,5-Dichloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-

[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

Pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-[1,3]oxazin-
4-yl)-4-fluoro-phenyl]-amide,

3-Fluoro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-

[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

5-Cyano-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-

[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

5-Chloro-pyrimidine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-

[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

5-Chloro-3-methyl-pyridine-2-carboxylic ~ acid  [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-

dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

5-(2,2,2-Trifluoro-ethoxy)-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-
5,6-dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

An
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5-Chloro-3-fluoro-pyridine-2-carboxylic ~ acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

5-Trifluoromethyl-pyrimidine-2-carboxylic  acid  [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

5-Trifluoromethyl-pyrazine-2-carboxylic ~ acid  [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

4-Chloro-1-methyl-1H-pyrazole-3-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

5-Chloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-
4H-[1,3Joxazin-4-yl)-4-fluoro-phenyl]-amide, and

3-Chloro-5-trifluoromethyl-pyridine-2-carboxylic  acid  [3-((R)-2-amino-5,5-difluoro-4,6,6-
trimethyl-5,6-dihydro-4H-[1,3Joxazin-4-yl)-4-fluoro-phenyl]-amide.

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

herein, selected from the group consisting of

5-Chloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-
[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

3-Chloro-5-trifluoromethyl-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-
5,6-dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

3-Chloro-5-fluoro-pyridine-2-carboxylic  acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

3,5-Dichloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-
[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

5-Cyano-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-
[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

5-Chloro-3-fluoro-pyridine-2-carboxylic ~ acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide ,

5-Chloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-
4H-[1,3Joxazin-4-yl)-4-fluoro-phenyl]-amide, and

3-Chloro-5-trifluoromethyl-pyridine-2-carboxylic  acid  [3-((R)-2-amino-5,5-difluoro-4,6,6-
trimethyl-5,6-dihydro-4H-[1,3Joxazin-4-yl)-4-fluoro-phenyl]-amide.
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A certain embodiment of the invention relates to a compound of formula I as described
herein, selected from the group consisting of 5-Cyano-pyridine-2-carboxylic acid [3-((R)-2-
amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-[ 1,3Joxazin-4-yl)-4-fluoro-phenyl]-amide and 5-
Cyano-pyridine-2-carboxylic ~ acid  [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-

5 [1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide hydrochloride.

A certain embodiment of the invention relates to a process to synthesize a compound of
formula I as described herein, which process comprises reacting a compound of formula I with a

compound of formula III.

+ R\H/OH -

10 wherein R', R?, R®, R?, R® are as herein.

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

herein, whenever prepared by a process as defined above.

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

herein for use as therapeutically active substance.

15 A certain embodiment of the invention relates to a compound of formula I as described
herein for the use as inhibitor of BACE1 and/or BACE2 activity.

A certain embodiment of the invention relates to a compound of formula I as described
herein for the use as inhibitor of BACE] activity.

A certain embodiment of the invention relates to a compound of formula I as described
20  herein for the use as inhibitor of BACE2 activity.

A certain embodiment of the invention relates to a compound of formula I as described
herein for the use as inhibitor of BACE1 and BACE?2 activity.

A certain embodiment of the invention relates to a compound of formula I as described
herein for the use as therapeutically active substance for the therapeutic and/or prophylactic
25 treatment of diseases and disorders characterized by elevated B-amyloid levels and/or B-amyloid

oligomers and/or B-amyloid plaques and further deposits, particularly Alzheimer's disease.
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A certain embodiment of the invention relates to a compound of formula I as described
herein for the use as therapeutically active substance for the therapeutic and/or prophylactic

treatment of Alzheimer's disease.

A certain embodiment of the invention relates to a compound of formula I as described
5 herein for the use as therapeutically active substance for the therapeutic and/or prophylactic

treatment of diabetes, particularly type 2 diabetes.

A certain embodiment of the invention relates to a compound of formula I 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

10  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

15 arthritis, Sjogren syndrome, SpinoCerebellar Ataxia 1, SpinoCerebellar Ataxia 7, Whipple’s

Disease or Wilson’s Disease.

A certain embodiment of the invention relates to a pharmaceutical composition comprising
a compound of formula I as described herein and a pharmaceutically acceptable carrier and/or a

pharmaceutically acceptable auxiliary substance.

20 A certain embodiment of the invention relates to the use of a compound of formula I as
described herein for the manufacture of a medicament for the use in inhibition of BACE1 and/or
BACE2 activity.

A certain embodiment of the invention relates to the use of a compound of formula I as
described herein for the manufacture of a medicament for the use in inhibition of BACEI1

25  activity.

A certain embodiment of the invention relates to the use of a compound of formula I as
described herein for the manufacture of a medicament for the use in inhibition of BACE2

activity.

A certain embodiment of the invention relates to the use of a compound of formula I as
30 described herein for the manufacture of a medicament for the use in inhibition of BACE1 and
BACE2 activity.

A certain embodiment of the invention relates to the use of a compound of formula I as

described herein for the manufacture of a medicament for the therapeutic and/or prophylactic
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treatment of diseases and disorders characterized by elevated B-amyloid levels and/or B-amyloid

oligomers and/or B-amyloid plaques and further deposits, particularly Alzheimer's disease.

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

5 treatment of Alzheimer's disease.

A certain embodiment of the invention relates to 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 diabetes, particularly type 2 diabetes.

A certain embodiment of the invention relates to a compound of formula I as described
10 herein for the use in inhibition of BACE1 and/or BACE2 activity.

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

herein for the use in inhibition of BACE1 activity.

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

herein for the use in inhibition of BACE2 activity.

15 A certain embodiment of the invention relates to a compound of formula I as described
herein for the use in inhibition of BACE1 and BACE2 activity.

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

20 plaques and further deposits, particularly Alzheimer's disease.

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

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

A certain embodiment of the invention relates to a compound of formula I as described
herein for the use in the therapeutic and/or prophylactic treatment of diabetes, particularly type 2
25 diabetes.

A certain embodiment of the invention relates to a method for the use in inhibition of

BACEI and/or BACE2 activity, particularly for the therapeutic and/or prophylactic treatment of
diseases and disorders characterized by clevated B-amyloid levels and/or B-amyloid oligomers
and/or B-amyloid plaques and further deposits, Alzheimer's disease, diabetes or type 2 diabetes,

30 which method comprises administering compound of formula I as described herein to a human

being or animal.
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Furthermore, the invention includes all optical isomers, 1ie. diastereoisomers,
diastereomeric mixtures, racemic mixtures, all their corresponding enantiomers and/or tautomers

as well as their solvates.

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

tautomeric forms, e.g. in the following tautomeric form:

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, racemic mixtures, single enantiomers, diastereomeric mixtures and
individual diastercomers. Additional asymmetric centers may be present depending upon the
nature of the various substituents on the molecule. Each such asymmetric centre will
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
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 stercochemistry 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 centre of known absolute configuration. If desired, racemic
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. Preferred examples of isomers of a compound of formula I is
a compound of formula Ib or a compound of formula Ic, wherein the residues have the meaning

as described in any of the embodiments. Preferred is compound of formula Ic.
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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,
preferably > 95 % of the desired isomer by weight, or more preferably > 99 % of the desired
isomer by weight, said weight percent based upon the total weight of the isomer(s) of the
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 carried 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 material is commercially available or may be prepared in accordance with known
methods. Any previously defined residues and variables will continue to have the previously

defined meaning unless otherwise indicated.

Sulfinyl imines of general formula VI can be prepared in analogy to T.P. Tang & J.A.
Ellman, J. Org. Chem. 1999, 64, 12, by condensation of an aryl ketone IV and a sulfonamide V,
e.g. an alkyl sulfinamide, most preferably (R)-(+)-tert-butylsulfinamide in the presence of a
Lewis acid such as e.g. a titanium(I'V)alkoxide, more preferably titanium(IV)ethoxide in a

solvent such as an ether, ¢.g. diethyl ether or more preferably THF.

The conversion of the sulfinyl imine VI to the sulfinamide ester VII proceeds
stereoselectively by the chiral directing group as described by Tang & Ellman. The sulfinyl
imine VI can be reacted in a Reformatsky reaction with a zinc enolate generated from e.g. an
alkyl bromodifluoroacetate, preferably ethyl bromodifluoroacetate, activated zinc powder at
ambient to clevated temperature, preferably at 23 to 60 °C in a solvent such as an ether, e.g.

diethyl ether or more preferably THF.

Alcohol VIII can be prepared by the reduction of the ethylester VII with an alkali hydride,
preferably lithium borohydride or lithium aluminium hydride in a solvent such as an ether, ¢.g.

diethyl ether or more preferably THF.

Hydrolysis of the chiral directing group in the sulfinamide alcohol VIII to give the

aminoalcohol IX can be accomplished with a mineral acid, e.g. sulfuric acid or preferably



ad IHNO Il FF 0.008 0.024 14 FFONFIHWO H2N is 0.290 19. 220
15d FIHNO

WO 2011/069934 PCT/EP2010/068912
-35-

hydrochloric acid in a solvent such as an ether, e.g. diethyl ether, THF or more preferably 1,4-

dioxane.

Difluoro-aminooxazines X can be prepared by reaction of aminoalcohol IX with cyanogen

bromide in a solvent such as an alcohol, preferably ethanol.

Q
) 3t
?+ Q  HNTTR
o=N R? v
—_—
RZ
\Y,
0

XV Xl

R = lower alkyl, preferably ¢-butyl

5 X1 Xl X
Scheme 1: Synthesis of XIII

The reduction of the nitro group in the aminooxazine X to the aniline XI can be
accomplished by hydrogenation using a catalysts such as Pd/C in protic solvents, such as

alcohols, perferrably ethanol or methanol.
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Selective amide coupling of the aniline XI and a carboxylic acid to give the amide XIII can
be effected with 4-(4,6-dimethoxy[1.3.5]triazin-2-yl)-4-methylmorpholinium  chloride
(DMTMM) hydrate in a solvent such as methanol.

Anilines of formula XI’, wherein R* has the meaning of halogen or lower alkyl, can

5 further be transformed to iodo derivatives of formula XIII’ by iodonium donating systems using

iodides as an iodide source, like e.g. ammonium iodide, together with a strong oxidising agent,

like e.g. hydrogen peroxide, in a polar solvent, like e.g. acetic acid, and as described by N.
Narender et al. in Tetrahedron Letters 48 (2007) 6124-6128.

NH NH

)\2 )\
35 N7
R

2

10 Scheme 2: Syntheses of compounds of formula XIII’

Another typical procedure for the preparation of compounds of formula I is illustrated in

Scheme 3.
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Scheme 3: Synthesis of intermediates XI

X1

Sulfinyl imines of general formula XVI can be prepared in analogy to the description

mentioned above for the preparation of sulfinyl imines of general formula VI

5 The conversion of the sulfinyl imine XVI to the sulfinamide ester XVII proceeds in an

analogous manner as previously described for the preparation of sulfinamide ester VII.

The alcohol of general formula XIX, wherein R* and R’ are hydrogen, can be prepared

again in an analogous manner as described above for the alcohol VIII. The alcohols of general

formula XVIII, wherein R* and R’ are C;-alkyl, can be prepared by reacting the sulfinamide

10 ester XVII with an excess of an organometallic reagent bearing the corresponding C;7-alkyl

groups, such as a C;z-alkyllithium or C;.7-alkylmagnesium halide compound, in etheral solvents,

such as diethyl ether or THF, at temperatures between -78 °C and ambient temperature.
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Hydrolysis of the chiral directing group in the sulfinamide alcohols of general formula
XVIII proceeds in an analogous manner as described above for the sulfinamide ester VIII to

give here the aminoalcohol XIX.

Aminooxazines of general formula XX can again be prepared as described above by
reaction of aminoalcohol XIX with cyanogen bromide in a solvent such as an alcohol, preferably

ethanol.

The protection of the amino group in compounds of general formula XX to produce aryl
bromides of general formula XXI can be performed with triarylmethyl chlorides, such as
triphenylmethyl chloride (Tr-Cl), p-methoxyphenyldiphenylmethyl chloride (MMTr-Cl), di(p-
methoxyphenyl)phenylmethyl chloride (DMTr-Cl) or tri(p-methoxyphenyl)methyl chloride
(TMTt-Cl), preferably DMTr-ClL, under basic conditions, ¢.g. in the presence of an amine, such
as triethylamine or diisopropylethylamine, in a chlorinated solvent, such as dichloromethane or

chloroform, at temperatures between 0 °C and ambient temperature.

Aryl bromides of general formula XXI can be reacted with ammonia equivalents, such as
benzophenone imine, in the presence of a suitable transition metal catalyst, such as
bis(dibenzylideneacetone)palladium (0) ((dba),Pd) or tris(dibenzylidencacetone)dipalladium (0)
((dba);Pd,)), and a suitable ligand, such as rac-2,2'-bis(diphenylphosphino)-1,1'-binaphthyl (rac-
BINAP), 2-dicyclohexylphosphino-2',4",6'-triisopropylbiphenyl  (X-PHOS) or 2-di-tert-
butylphosphino-2',4',6'-triisopropylbiphenyl (-Bu X-phos), in the presence of a base, such as
sodium tert-butoxide, potassium phosphate or cesium carbonate, in a suitable solvent, such as
toluene or 1,4-dioxane, under an inert atmosphere, such as nitrogen or argon, at temperatures

between 80 and 110 °C, to produce compounds of general formula XXII.

Alternatively, the reaction of aryl bromides of general formula XXI with lithium
hexamethyldisilazide in the presence of a suitable transition metal catalyst and a suitable ligand,
such mentioned above following a protocol as for example described by J.F. Hartwing et al. in
Organic Letters 3(17), 2729-32 (2001) can result in an amine of general formula XI.

Deprotection of both amino groups in compounds of general formula XXII can be achieved
by a one-pot procedure by first reacting it with a strong organic acid, such as trifluoroacetic acid,
in chlorinated solvents, such as dichloromethane or chloroform, under anhydrous conditions at
temperatures between 0 °C and ambient temperature to cleave the P'-group, then by addition of
water to cleave the benzophenone imine and reaction at ambient temperature to produce
diamines of general formula XI, which can be transformed to compounds of general formula I as

described above.
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The protection of the amino group in compounds of general formula X to produce nitro
aryl derivatives of general formula XXIII, wherein R* has the meaning of hydrogen, fluorine,
chlorine or lower alkyl, can be performed with di-tert-butyl dicarbonate under basic conditions,
e.g. in the presence of an amine, such as tricthylamine or diisopropylethylamine, in a solvent,
such as tetrahydrofuran, at temperatures between 0 °C and ambient temperature and in presence

of 4-dimethylamino-pyridine as a catalyst.

Selective cleavage of one of the tert-butoxy carbonyl groups in compounds of general
formula XXTII can be performed by acid, such as trifluoroacetic acid, to produce compounds of

general formula XXIV together with small amounts of compounds of general formula X.

The reduction of the nitro group in the aminooxazine XXIV to the aniline XXV can be
accomplished by hydrogenation using a catalysts such as Pd/C in protic solvents, such as

alcohols, perferrably ethanol or methanol.
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Amide coupling of the aniline XXV and a carboxylic acid to give the amides of general
formula XXVI can be effected in a solvent such as methanol with 4-(4,6-
dimethoxy[1.3.5]triazin-2-yl)-4-methylmorpholinium chloride hydrate (DMTMM) or other
condensating  agents, such as  O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium.-
hexafluorophosphate (HBTU) or O-(7-azabenzotriazol-1-yl)- N,N,N’,N’-tetramethyluronium-
hexafluorophosphate (HATU), in the presence of an amine, such as tricthylamine or
diisopropylethylamine, in a solvent, such as acetonitrile or N,N-dimthylformamide, at

temperatures between 0 °C and ambient temperature.

The cleavage of the protecting tert-butoxy carbonyl group in compounds of general
formula XXVI to produce compounds of general formula I can be effected by acid, such as
trifluoroacetic acid, in inert solvents, such as dichloromethane, at temperatures between 0 °C and

ambient temperature.

The corresponding pharmaceutically 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. dioxan or THF 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 I into a pharmaceutically acceptable 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 1/n equivalents of a basic salt such as e.g. M(OH),, wherein M =
metal or ammonium cation and n = number of hydroxide anions, to a solution of the compound
in a suitable solvent (e.g. ethanol, ethanol-water mixture, tetrahydrofuran-water mixture) and to

remove the solvent by evaporation or lyophilisation.

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 herewithin. Starting materials are commercially available, known in the

art or can be prepared by methods known in the art or in analogy thereto.

It will be appreciated that the compounds of general formula I in this invention may be
derivatised at functional groups to provide derivatives which are capable of conversion back to

the parent compound in vivo.

Pharmacological Tests

The compounds of formula I and their pharmaceutically acceptable salts possess valuable
pharmacological properties. It has been found that the compounds of the present invention are
associated with inhibition of BACE1 and/or BACE2 activity. The compounds were investigated

in accordance with the test given hereinafter.

Cellular AB-lowering assay:
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Human HEK?293 cells which are stably transfected with a vector expressing a cDNA of the
human APP wt gene (APP695) were used to assess the potency of the compounds in a cellular
assay. The cells were seeded in 96-well microtiter plates in cell culture medium (Iscove, plus
10% (v/v) fetal bovine serum, glutamine, penicillin/streptomycin) to about 80% confluence and
the compounds were added at a 10x concentration in 1/10 volume of medium without FCS
containing 8% DMSO (final concentration of DMSO was kept at 0.8% v/v). After 18-20 hrs
incubation at 37 °C and 5% CO; in a humidified incubator the culture supernatant was harvested
for the determination of AB40 concentrations. 96well ELISA plates (¢.g., Nunc MaxiSorb) were
coated with monoclonal antibody which specifically recognize the C-terminal end of AB40
(Brockhaus et al., NeuroReport 9, 1481-1486; 1998). After blocking of non-specific binding sites
with e.g. 1% BSA and washing, the culture supernatants were added in suitable dilutions
together with a horseradish peroxidase-coupled AP detection antibody (e.g., antibody 4GS,
Senetek, Maryland Heights, MO) and incubated for 5 to 7 hrs. Subsequently the wells of the
microtiter plate were washed extensively with Tris-buffered saline containing 0.05% Tween 20
and the assay was developed with tetramethylbenzidine/H,O; in citric acid buffer. After stopping
the reaction with one volume 1 N H,SO4 the reaction was measured in an ELISA reader at 450
nm wavelength. The concentrations of AP in the culture supernatants were calculated from a

standard curve obtained with known amounts of pure A} peptide.
Assay for BACE inhibition by measuring cellular TMEM?27 cleavage:

The assay uses the principle of inhibition of human TMEM?27 cleavage by endogenous
cellular BACE2 in the Insle rat cell line and shedding from the cell surface into the culture
medium, followed by detection in an ELISA assay. Inhibition of BACE2 prevents the cleavage

and shedding in a dose-dependent manner.

The stable cell line “INS-TMEMZ27” represents an INS1e-derived cell line with inducible
expression (using the TetOn system) of full-length hTMEM27 in a doxycycline-dependent
manner. The cells are cultured throughout the experiment in RPMI1640 + Glutamax (Invitrogen)
Penicillin/Streptomycin, 10% Fetal bovine serum, 100 mM pyruvate, 5 mM beta-
mercatptoethanol, 100 micrograms/ml G418 and 100 microgram/ml hygromycin and are grown

inadherent culture at 37 °C in a standard CO; cell culture incubator.

INS-TMEM27 cells are seeded in 96-well plates. After 2 days in culture, BACE2 inhibitor
is added in a range of concentrations as required by the assay and after a further two hours,
doxycycline is added to a final concentration of 500 ng/ml. The cells are incubated for a further
46 hours and the supernatant harvested for detection of shed TMEM27.

An ELISA assay (using a pair of mouse anti-human-TMEM?27 antibodies, raised against
the extracellular domain of TMEM27) is used for detection of TMEM27 in the culture medium.
An ECsy for BACE2 inhibition is calculated using the ELISA readout for cach inhibitor

N |
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concentration with standard curve-fitting software such as XLFit for the Excel spreadsheet

program.
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Table 1: ICso values of selected examples

CYP inhibition assay

Inhibition of cytochromes P450 (CYPs) 2C9, 2D6 and 3A4 was assessed using human liver

microsomes and CYP-selective substrate metabolism reactions. 50 ul incubations were made up

5 containing (finally) 0.2 mg/ml pooled human liver microsomes, 5 uM substrate (diclofenac for
CYP2C9 [4’hydroxylase], dextromethorphan for CYP2D6 [O-demethylase] or midazolam for
CYP3A4 [1’hydroxylase]), 0.25 uL DMSO containing test inhibitor and NADPH regenerating

system. Test inhibitor concentrations of 50, 16.7, 5.6, 1.9, 0.6 and 0.2 uM were assessed in

singlicate. Incubations were prewarmed to 37 °C for 10 minutes before initiation by addition of

10

NADPH regenerating system. Incubations were quenched after 5 minutes (20 minutes for
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dextromethorphan) by addition of 50 ul cold acetonitrile containing 20 ng/ml 4-OH-diclofenac-
13C6, 20 ng/mL dextrorphan-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 API4000 mass spectrometer. Peak areas for substrate, metabolite and stable-labelled
metabolite standard were determined using MS/MS. The peak area ratios between the metabolite
generated by the enzymatic reaction and the internal standard were used in subsequent
calculations. The percentage of (DMSO) control activity was calculated for each incubate and
ICso values estimated by non-linear regression. Sulfaphenazole, quinidine or ketoconazole were
tested in each CYP2C9, CYP2D6 or CYP3A4 inhibition experiment, respectively, to ensure
assay sensitivity and reproducibility. (Validated assays for human cytochrome P450 activities,
R.L.Walsky 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.)

PatchXpress hERG Inhibition Assay

The detailed method to quantify hERG channel inhibition by the automated patch clamp
system PatchXpress® 7000A (Molecular Devices, Sunnyvale, CA) has been described by Guo et
al. (Guo L, Guthrie H, Automated electrophysiology in the preclinical evaluation of drugs for
potential QT prolongation. Journal of Pharmacological & Toxicological Methods, (2005)
52(1):123-35). In brief, Chinese hamster ovary (CHO) cells transfected with the human ether-a-
go-go-related gene (hERG) was cultured in Ex-cell 302 media supplemented with 10% fetal
bovine serum, 2 mM glutamine and 0.25 mg/ml geneticin and maintained in a CO, incubator at
37 °C. For patch clamp electrophysiology, the external buffer contained (in mM): 150 NaCl, 10
Hepes, 4 KCl, 1.2 CaCl,, 1 MgCl,, pH 7.4 adjusted with HCI and the internal recording solution
contained (in mM): 140 KCI, 6 EGTA, 5 Hepes, MgCl,, 5 ATP-Na,, pH 7.2 adjusted with KOH.
Once the cell was loaded in the recording chamber and formed a giga ohm seal with the planar
glass electrodes (Sealchip™), a whole-cell configuration was achieved by rupturing the cell
membrane. The membrane potential was then clamped at —80 mV and the hERG channel
activated by a 1-second depolarizing pulse delivered at 0.1 Hz, the hERG current was measured
during the 500 ms-repolarizing pulse to —40 mV. After an acceptable hERG current recording
was obtained, the cell was first exposed to 0.3% DMSO as the vehicle control, followed by the
test article in three ascending, full-log interval concentrations and finally E-4031 at 1 uM (as the
positive control) to block the hERG current completely. Each test article was tested on three or
more cells and at concentrations up to 30 uM or the solubility limit determined the BD
Gentest™ solubility scanner. The inhibition of hERG current at each concentration was
normalized to that recorded in the vehicle control, and fitted with Hill equation to calculate ICy
and/or 1Cso.

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

10 fluorescence is recovered.
Assay procedure

The fluorescent substrate cathepsin D and cathepsin E kinetic assays were performed at
room temperature in 384-well microtiter plates (black with clear flat bottom, non binding surface
plates from Corning) in a final volume of 51ul. The test compounds were serially diluted in

15 DMSO (15 concentrations, 1/3 dilution steps) and 1l of diluted compounds were mixed for 10
min with 40 pl of cathepsin D (from human liver, Calbiochem) diluted in assay buffer (100 mM
sodium acetate, 0.05% BSA, pH 5.5; final concentration: 200 nM) or with 40 pl of recombinant
human cathepsin E (R&D Systems) diluted in assay buffer (100 mM sodium acetate, 0.05% BSA,
pH 4.5; final concentration: 0.01 nM). After addition of 10 pl of the cathepsin D substrate

20 WTSVLMAAPC-MR121 diluted in cathepsin D assay buffer (final concentration: 300 nM) or
10 01 of the cathepsin E substrate MR121-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

25 MRI121 fluorescence during the reaction time. The slope in the linear range of the kinetic was
calculated and the 1Csg of the test compounds were determined using a four parameter equation

for curve fitting.
p-gp (P-glycoprotein) assay
Cell lines and vesicles used for transport experiments

30 The LLC-PK1 cell line (ATCC #CL-101) is a porcine kidney epithelial cell line . The
MDR1 (Human multidrug resistance protein 1) transfected cell lines were obtained from Dr. A.
Schinkel, The Netherlands Cancer Institute (Amsterdam, The Netherlands). All cell lines were
cultured on permeable inserts (Costar, 0.33 cm’ area, pore size 3.0 um, low density) at 4.5-10°
cells/cm’®. Transport measurements were performed at day 4 after seeding. Tightness of the cell

35 monolayer was controlled via the permeability of the extracellular marker lucifer yellow (10 uM).
A detailed description of the method was reported by Schwab et al. (Schwab D, Schrag P,
Portmann R, Rithmann S. Operation procedure: LLC-PKI cell lines, parental and transfected
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with human (MDRI) or mouse (mdrla) Pglycoprotein to study transcellular transport by P-
glycoprotein. Report No. 1008708. July 01, 2002. and Schwab D, Schrag P, Portmann R.
Validation report on in vitro P-glycoprotein transport of 16 reference compounds in LLC-PK1
cells (parental) and MDR1 or mdrla (Mouse multidrug resistance protein 1a) transfected LLC-
5 PKI cells and correlation to in vivo brain penetration in mice. Report No. 1008771. August 21,

2002.). Experiments showing lucifer yellow permeation superior to 1 %/h were rejected.
In vitro transport experiments

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

exogenously expressing the human MDR1)

10 The method used for transport experiments was reported Schwab et al.(see above.). The
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 initiated by adding the substrate
together with extracellular marker lucifer yellow to the donor side. Inhibitors were added to both

15 sides (I uM elacridar). Transport experiments were performed both in the basolateral-to-apical
and apical-to-basolateral directions with 3 wells 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 in both compartments were determined by
scintillation counting (digoxin) or by LC-MS/MS. The extracellular marker (lucifer yellow) was

20 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
Bidirectional transcellular transport using LLC-PK1 and L-MDRI cells

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

25 P, :L*d_Q
®OA*C, dt

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

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

BA
Transport efflux ratios (ER) were calculated as follows: ER = appAB
app
30 Where P,,,BA is the permeability value in the basolateral-to-apical direction, and P,,,AB

the permeability value in the apical-to-basolateral direction. P,,, were not corrected for flux of
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the extracellular marker lucifer yellow, which was used to assess the quality of the cell

monolayers.
Results
GSH CYP
P-gp in vivo | Cathepsin E | Cathepsin D 5)
EX | human v | Puman | hERG | oo 69 | 1Cso [uM] | 1Cso [uM] 5 ;“CS"Z%%“] -
1 A - A A 109 >200 A| B | A
5 A NF A A >200 >200 A | B -
8 A - A A >160 >170 Al A A
11 A NF A A 73 69 Al A A
20 A - A A >200 >200 A| B | B
21 A - - A >200 >200 Al Al A
22 - - - A >200 >200 B | B | A
39 - - - A >200 >200 B | A | A

Table 2: biological data of selected examples

5 1) Efflux ratio: substrate category: A = not or weak substrate.
2) NF = in vitro no significant adduct formation relative to control.
3) A = less than 26% inhibition @ 1 uM.
4) A = less than 50% of control @ 30 mg/kg p.o.
S)A:IC50> IOMM,B: 1 MM<IC50<10},LM;C:IC50< 1 l,LM

10 Pharmaceutical Compositions

The compounds of formula I and the pharmaceutically acceptable salts can be used as
therapeutically active substances, e.g. in the form of pharmaceutical preparations. The
pharmaceutical preparations can be administered orally, e.g. in the form of tablets, coated tablets,
dragées, hard and soft gelatine capsules, solutions, emulsions or suspensions. The administration

15 can, however, also be effected rectally, e.g. in the form of suppositories, or parenterally, e.g. in

the form of injection solutions.

The compounds of formula I and the pharmaceutically acceptable salts thereof can be
processed with pharmaceutically inert, inorganic or organic carriers for the production of
pharmaceutical preparations. Lactose, corn starch or derivatives thereof, talc, stearic acids or its

20 salts and the like can be used, for example, as such carriers for tablets, coated tablets, dragées
and hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example, vegetable
oils, waxes, fats, semi-solid and liquid polyols and the like. Depending on the nature of the
active substance no carriers are however usually required in the case of soft gelatine capsules.
Suitable carriers for the production of solutions and syrups are, for example, water, polyols,
25 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.

The pharmaceutical preparations can, moreover, contain pharmaceutically acceptable

auxiliary substances such as preservatives, solubilizers, stabilizers, wetting agents, emulsifiers,
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sweeteners, colorants, flavorants, salts for varying the osmotic pressure, buffers, masking agents

or antioxidants. They can also contain still other therapeutically valuable substances.

Medicaments containing a compound of formula I or a pharmaceutically acceptable salt
thereof and a therapeutically inert carrier are also an object of the present invention, as is a
process for their production, which comprises bringing one or more compounds of formula I
and/or pharmaceutically acceptable salts thercof and, if desired, one or more other
therapeutically valuable substances into a galenical administration form together with one or

more therapeutically inert carriers.

The dosage can vary within wide limits and will, 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
I or of the corresponding amount of a pharmaceutically acceptable salt thereof. The daily dosage
may be administered as single dose or in divided doses and, in addition, the upper limit can also

be exceeded when this 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, preferably 1-100 mg, of a compound of formula I. Examples of compositions according

to the invention are:

Example A

Tablets of the following composition are manufactured in the usual manner:

54 -

ingredient mg/tablet
5 25 100 500

Compound of formula I 5 25 100 500
Lactose Anhydrous DTG 125 105 30 150
Sta-Rx 1500 6 6 6 60
Microcrystalline Cellulose 30 30 30 450
Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Table 3: possible tablet composition

Manufacturing Procedure

1 Mix ingredients 1, 2, 3 and 4 and granulate with purified water.

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.



0. 927
0. 030

10

0.230 69 r----- NO----*0 HCOOH 1.480

72 0 HZN N ITH N i sO H2N
WO 2011/069934
Example B-1

- 62 -

Capsules of the following composition are manufactured:

71\ 1 A0 HZN O N

PCT/EP2010/068912

0. 007

ingredient mg/capsule
5 25 100 500

Compound of formula I 5 25 100 500
Hydrous Lactose 159 123 148 -
Corn Starch 25 35 40 70
Talk 10 15 10 25
Magnesium Stearate 1 2 2 5
Total 200 200 300 600

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.

The compound of formula I, 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

mixed thoroughly. The mixture is filled by machine into suitable capsules, ¢.g. hard gelatine

capsules.

Example B-2

Soft Gelatine Capsules of the following composition are manufactured:

ingredient mg/capsule
Compound of formula I 5

Yellow wax 8

Hydrogenated Soya bean oil 8

Partially hydrogenated plant oils 34

Soya bean oil 110

Total 165

Table 5: possible soft gelatine capsule ingredient composition

ingredient mg/capsule
Gelatin 75
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Glycerol 85 % 32
Karion 83 8 (dry matter)
Titan dioxide 0.4
Iron oxide yellow 1.1
Total 116.5

Table 6: possible soft gelatine 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 are

treated according to the usual procedures.

Example C

Suppositories of the following composition are manufactured:

ingredient mg/supp.
Compound of formula I 15

Suppository mass 1285

Total 1300

Table 7: possible suppository composition
Manufacturing Procedure

The suppository mass is melted in a glass or steel vessel, mixed thoroughly and cooled to
45°C. Thereupon, the finely powdered compound of formula I is added thereto and stirred until it
has dispersed completely. The mixture is poured into suppository moulds of suitable size, left to
cool; the suppositories are then removed from the moulds and packed individually in wax paper

or metal foil.

Example D

Injection solutions of the following composition are manufactured:

ingredient mg/injection solution.
Compound of formula I 3

Polyethylene Glycol 400 150

acetic acid q.s. ad pH 5.0

water for injection solutions ad 1.0 ml

Table 8: possible injection solution composition
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Manufacturing Procedure

The compound of formula I is dissolved in a mixture of Polyethylene Glycol 400 and water
for injection (part). The pH 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.

Example E

Sachets of the following composition are manufactured:

ingredient mg/sachet
Compound of formula I 50

Lactose, fine powder 1015

Microcrystalline cellulose (AVICEL PH 102) 1400

Sodium carboxymethyl cellulose 14

Polyvinylpyrrolidon K 30 10

Magnesium stearate 10

Flavoring additives 1

Total 2500

Table 9: possible sachet composition
Manufacturing Procedure

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

granulate is mixed with magnesium stearate and 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.

Synthesis of the intermediate 1-(2-fluoro-5-nitro-phenyl)-propan-1-one XII-1

To a solution of the 1-(2-fluoro-phenyl)-propan-1-one (99 mmol) in concentrated sulfuric
acid (80 ml) cooled down to -30 °C was added slowly fuming nitric acid (8 ml) over 20 min and
the solution was stirred at -30 °C for 15min. The mixture was slowly poured into a stirred
mixture of 200 ml of water and 400 g of ice. The aqueous phase was extracted with ethyl acetate,
the organic layer was extracted again with water and aqueous 1 M NaHCOs-solution. The
organic layer was dried over Na;SQy4, evaporated and the residue was chromatographed on silica
using a mixture of heptane and ethylacetate as cluent to afford 16.5 g of the pure nitro
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intermediate XII-1. MS (ESI): m/z = 198.1 [M+H]".

Synthesis of the intermediate 1-(2,3-difluoro-5-nitro-phenyl)-ethanone XI1-2

Under an inert atmosphere of nitrogen 1-(2,3-difluoro-phenyl)-ethanone (5.0 g (32 mmol)
was added dropwise to sulphuric acid (95-97%, 20 ml), cooled to 0 °C, at such a rate that the
temperature was maintained below 5 °C. Thereafter, the reaction mixture was cooled to -15 °C
and a solution of nitric acid (3.22 ml, 46.4 mmol) in sulphuric acid (95-97%, 4.6 ml) was added
dropwise at -15 °C. After stirring at -10 °C for 45 minutes, the mixture was poured on ice. Ethyl
acetate was added, then the organic layer separated, washed with water, dried over sodium
sulphate, and evaporated at reduced pressure. Purification of the crude light yellow oil (5.64 g)
by chromatography on silica gel using a gradient of heptane/ethyl acetate = 100:0 to 0:100
yielded the 1-(2,3-difluoro-5-nitro-phenyl)-ethanone (1.83 g, 28% of theory) as a light yellow oil
together with a mixture of 1-(2,3-difluoro-5-nitro-phenyl)-ethanone and 1-(2,3-difluoro-6-nitro-

phenyl)-ethanone.

General Procedure A: Synthesis of the intermediate sulfinyl imines VI and XVI

To a solution of the (R)-(+)-tert-butylsulfinamide (89.8 mmol) in THF (400 ml) was added
subsequently the ketone (98.7 mmol) and titanium(I'V)ethoxide (178.4 mmol) and the solution
was stirred at reflux temperature for 3 to 18 h. The mixture was cooled to 22 °C, treated with
brine (400 ml); the suspension was stirred for 10 min and filtered over dicalite. The layers were
separated, the aqueous layer was extracted with ethyl acetate, the combined organic layers were
washed with water, dried and evaporated. The residue was chromatographed on silica using a

mixture of heptane and ethyl acetate as eluent to give the pure sulfinyl imines VI or XVI.

Q,

+

Intermediate VI-2 (R> = F; R’ = Me): Starting from 1-(2-fluoro-5-nitro-phenyl)-ethanone
(89.7 mmol), the product (R)-2-methyl-propane-2-sulfinic acid [1-(2-fluoro-5-nitro-phenyl)-(E)-
cthylidene]-amide (21.56 g) was obtained as a pale yellow solid. MS (ISP): m/z = 287.0 [M+H]'".
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Intermediate VI-3 (R* and R*™ = F; R’ = Me): Starting from 1-(2,3-difluoro-5-nitro-
phenyl)-ethanone (19.9 mmol), the product (R)-2-methyl-propane-2-sulfinic acid [1-(2,3-
difluoro-5-nitro-phenyl)-(E)-cthylidene]-amide (5.27 g) was obtained as a light yellow solid. MS

5 (ISP): m/z=305.1 [M+H]".

Cl

Intermediate VI-4 (R* = Cl; R® = Me): Starting from 1-(2-chloro-5-nitro-phenyl)-ethanone
(75.2 mmol), the product (R)-2-methyl-propane-2-sulfinic acid [1-(2-chloro-5-nitro-phenyl)-eth-
(E)-ylidene]-amide (16.26 g) was obtained as a light yellow solid. MS (ISP): m/z = 303.1

10 [M+H]".

N/Sj<
Br l

Intermediate VI-1 (R* = F; R® = Me): Starting from 1-(5-bromo-2-fluoro-phenyl)-ethanone
(241 mmol), the product (R)-2-methyl-propane-2-sulfinic acid [1-(5-bromo-2-fluoro-phenyl)-
(E)-ethylidene]-amide (63.6 g) was obtained as a light yellow solid. MS (ISP): m/z = 320.0

15 [M+H] and 322.0 [M+2+H]".

General Procedure B: Synthesis of the intermediate sulfinamide difluoroesters VII and
XVII

In a dry apparatus a suspension of freshly activated zinc powder (1.28 g, 19.6 mmol) in dry
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diethyl ether (45 ml) was heated under inert atmosphere to reflux. A solution of the sulfinyl
imine VI or XVI (3.14 g, 9.81 mmol) and ethyl 2-bromo-2,2-difluoroacetate (3.98 g, 2.52 ml,
19.6 mmol) in dry diethyl ether (25 ml) was added dropwise over a period of 15 minutes while
internal temperature rose from 34 °C to 35 °C and reflux increased. The suspension was held at

5 reflux for further 5 h, cooled to 23 °C, filtered through celite and washed with ethyl acetate. The
filtrate was poured into 300 mL sat NH4Cl-solution and extracted with ethyl acetate (2 x 300 ml).
The combined organic layers were dried over Na,SO4 and evaporated to give 4.59 g crude
product as a brown oil, which was purified by flash chromatography (silica gel, 70 g) with
heptane/ethyl acetate 8:1 to give the sulfinamide difluoroesters VII or XVII.

0
_ S\
O NH O
Ill+ ltyy,,
o o)
F F K
10 F
Intermediate VII-1 (R* = F; R® = Me): Starting from (R)-2-methyl-propane-2-sulfinic acid
[ 1-(2-fluoro-5-nitro-phenyl)-(E)-ethylidene]-amide (intermediate VI-1) (5.73 g, 20 mmol), the
product (R)-2,2-difluoro-3-(2-fluoro-5-nitro-phenyl)-3-((R)-2-methyl-propane-2-sulfinylamino)-
butyric acid ethyl ester (3.1 g) was obtained as an orange oil. MS (ISP): m/z = 411.2 [M+H]".
+‘07
S\
‘ NH O
Br >
O
F F K
15 F

Intermediate XVII-1 (R* = F; R’ = Me): Starting from (R)-2-methyl-propane-2-sulfinic
acid [1-(5-bromo-2-fluoro-phenyl)-(E)-ethylidene]-amide (intermediate XVI-1) (9.8 mmol), the
product (R)-3-(5-bromo-2-fluoro-phenyl)-2,2-difluoro-3-((R)-2-methyl-propane-2-sulfinylamino)
-butyric acid ethyl ester (3.08 g) was obtained as an orange oil. MS (ISP): m/z = 444.1 [M+H]"

20 and 446.1 [M+2+H]'".
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Intermediate VII-2 (R* and R* = F; R® = Me): Starting from (R)-2-methyl-propane-2-

sulfinic acid [1-(2,3-difluoro-5-nitro-phenyl)-(E)-cthylidene]-amide (intermediate VI-3) (1.64

mmol), the product (R)-2,2-difluoro-3-(2,3-difluoro-5-nitro-phenyl)-3-((R)-2-methyl-propane-2-

5 sulfinylamino)-butyric acid ethyl ester (340 mg) was obtained as a light yellow oil. MS (ISP):
m/z =429.1 [M+H]".

Intermediate VII-3 (R* = Cl; R® = Me): Starting from (R)-2-methyl-propane-2-sulfinic acid
[ 1-(2-chloro-5-nitro-phenyl)-eth-(E)-ylidene]-amide (6.6 mol), the product (R)-2,2-difluoro-3-(2-
10 chloro-5-nitro-phenyl)-3-((R)-2-methyl-propane-2-sulfinylamino)-butyric acid ethyl ester (1.69 g)
was obtained as an orange oil. MS (ISP): m/z = 427.0 [M+H]".

General Procedure C1: Synthesis of the intermediate sulfinamide alcohols VIII and XVIII
(R* and R’ = H)

A solution of the sulfinamide difluoroesters VII or XVII (4.4 mmol) in dry THF (24 ml)

15 was cooled down to 0 °C was treated with lithium borohydride (9.0 mmol) and stirring was

continued at 0 °C for 15 min. The reaction mixture was then let to warm up to room temperature

and stirred for an additional 2 to 18 h. The reaction was quenched by addition of water, reaction

volume was reduced in vacuo and diluted with ethylacetate. The organic phase was washed with

brine, dried over Na,SO4 and evaporated to give a residue which was chromatographed on silica

20 using a mixture of n-heptane and ethyl acetate as eluent to give the intermediate amino esters
VIII or XVIIL
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t he NRfE%“%PE%?EE?@ﬁ%ﬁgﬁﬂﬁf§§L§§§*§¥£tﬁgbﬁﬁgh l'ocal Trp-concentration. If
the substrates are cleaved by the enzynmes the MR121 10 fluorescence is
recovered. Assay procedure The fluorescent substrate cathepsin D and
cathepsin E kinetic assays were perforned at roomtenperature in 384-well
mcrotiter plates (black with clear flat bottom non binding surface plates
fromCorning) in a final volunme of 51pl. The test conpounds were serially
diluted in 15 DVMSO (15 concentrations, 1/3 dilution steps) and |i Al of




Cell lines and vesicles used for transport experinents 30The LLC-PK1l cell
line (ATCC #CL-101) is a porcine kidney epithelial cell line . The MDR1
(Human mMwoi2drngeg3esi st ance protein 1) transfected cel | PCrEpgomessd1nbt ai ned
fromDr. A Schinkel, The Netherlands-@ncer Institute (Ansterdam The

Net herl ands). All ceII lines were cultured on perneable inserts (Costar,
0.33 cnR area, pore size 3.0 lam | ow ensi y) at 4.5.105 cells/cn?.
Transport neasurenents were perforned ga 4 after seeding. Tightness of
the cell 35 nonolayer was controllgd via thgperggability of the

extracel lular marker lucifer yellow (10 | I\/p A detail ed description of the
met hod was reported by Schwab et Al S ’ _~Schrag P, Portmann R

Ri i hmann S. Operation procedure.O LLC \i nes, parental and
transfected WD 2011/ 069934PCT/ EP201 12F- B9 - with human (NMDR1) or

Pgl ycoprotein. Report No. 1008708. July 01, 2002. and Schwab D, Schrag P,
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to %hbtdmyd meqhgbp@qjyl]tatmd@ (720 mhglamspahtainek pean nEnviste solid. BISH{IBRE /o rral
transcg%ggl +ﬁﬁansport using LLGPK1 and L-MDR1 LLGC PK1 cel I's exogenously
expr essi ng t e hurran MDR1) 10The nethod used for transport experinents was
reported Schvvab et at. (see above.). The experl ments were perforned pn a
35 Gedue 2 esig\of thgdntesmediafg sulbmamidesalgobols LM R ¢ and
al | comqéa:rtbaefta]ﬁyland the rredl um of receiver side was replaced with culture
medi um The trans-cellular transport neasurenents vvere |n| tiated by adding

th bstrate t t t I ul t he
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t he domet ﬁmagltqw%b@@@ﬂt Madchigthipl othey; hb6a11ﬂté4 9%@%%& dHenwueiadded and
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transcel | ul ar transport the foll owi ng equation was used for data
evaluation: 251 * dQP - a A * dt O Where Papp, A, Co, and dQ dt
represent the apparent perneabili $e filter surface area, the initial
concentration, and the anount trans ortqquperoml me period, respectively.
Papp val ues were cal cul at ed or|13the basj,s| of single time point (2 h).

Intermediate XVIII-2 (R* = F; R* R* and R® = Me): Starting from (R)-3-(5-bromo-2-fluoro-
phenyl)-2,2-difluoro-3-((R)-2-methyl-propane-2-sulfinylamino)-butyric ~ acid  ethyl  ester
20 (intermediate XVII-1) (1.55 g, 3.5 mmol), the product (R)-2-methyl-propane-2-sulfinic acid
[(R)-1-(5-bromo-2-fluoro-phenyl)-2,2-difluoro-3-hydroxy-1,3-dimethyl-butyl]-amide (1.29 g)

was obtained as a light yellow oil. MS (ISN): m/z = 427.9 [M+H] " and 429.9 [M+2+H]".



P BA Transport efflux ratios (ER) were calculated as follows: ER - a

- app

AB WD 2011/ 069934PCT/ EP2010/ 068912 - 60 - the extracellular marker | ucifer

yel | ow, whOchivmgused to assess the quality of the cel PCrmreOl0AYINS.

Results Ex. P-gp human 1) GSH human 2) 7hERG in vivo effect 4) Cathepsin E

| C50 [JIM Cat hepsin D 1C50 [JAM CYP 1C50 [111\4] 5)1 3Ad

General Procedure D: Synthesis of the intermediate amino alcohols IX and XIX

A solution of the sulfinamide alcohols VIII or XVIII (10.3 mmol) in methanol or THF (30
to 60 ml) was treated with a solution of HCI in 1,4-dioxane (4 M, 10-13 ml) and stirring was
continued at 23 °C for 2 to 18 h. The mixture was partitioned between ethyl acetate and aqueous

5 2 M Na,COs-solution, the organic layer was dried over Na,SOy, filtered and evaporated to give a
residue which was chromatographed on silica using a mixture of n-heptane and ethyl acetate as

cluent to give the pure aminoalcohols IX or XIX.

Intermediate IX-1 (R* = F; R® = Me): Starting from (R)-2-methyl-propane-2-sulfinic acid

10 [(R)-2,2-difluoro-1-(2-fluoro-5-nitro-phenyl)-3-hydroxy-1-methyl-propyl]-amide  (intermediate

Cl) (3.79 g, 10.3 mmol), the product (R)-3-amino-2,2-difluoro-3-(2-fluoro-5-nitro-phenyl)-
butan-1-ol (2.5 g) was obtained as a light yellow solid. MS (ISP): m/z = 265.1 [M+H]".

NH, OH
Br ey

F F
F

Intermediate XIX-1 (R*> = F; R® = Me; R* and R’ = H): Starting from [(R)-1-(5-bromo-2-
15  fluoro-phenyl)-2,2-difluoro-3-hydroxy-1-methyl-propyl]-amide (intermediate XVIII-1) (7.1 g,
17.7 mmol), the product (R)-3-amino-3-(5-bromo-2-fluoro-phenyl)-2,2-difluoro-butan-1-ol (4.75

g) was obtained as a light brown oil. MS (ISP): m/z = 298.2 [M+H]" and 300.2 [M+2+H]".

NH, OH
Br ey

F F
F

Intermediate XIX-2 (R* =F; R’, R* and R’ = Me): Starting from (R)-2-methyl-propane-2-
20  sulfinic acid [(R)-1-(5-bromo-2-fluoro-phenyl)-2,2-difluoro-3-hydroxy-1,3-dimethyl-butyl]-
amide (intermediate XVIII-2) (2.9 g, 6.7 mmol), the product (R)-4-amino-4-(5-bromo-2-fluoro-
phenyl)-3,3-difluoro-2-methyl-pentan-2-ol (1.44 g) was obtained as a white solid. MS (ISP): m/z
=326.2 [M+H] and 328.2 [M+2+H]".
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Intermediate IX-2 (R* and R*™ = F; R® = Me): Starting from (R)-2-methyl-propane-2-
sulfinic acid [(R)-2,2-difluoro-1-(2,3-difluoro-5-nitro-phenyl)-3-hydroxy-1-methyl-propyl]-
amide, the product (R)-3-amino-3-(2,3-difluoro-5-nitro-phenyl)-2,2-difluoro-butan-1-ol (116 mg)

5 was obtained as a light yellow oil. MS (ISP): m/z = 283.1 [M+H] .

NH, OH

Intermediate IX-3 (R” = Cl; R® = Me): Starting from (R)-2-methyl-propane-2-sulfinic acid
[(R)-2,2-difluoro-1-(2-chloro-5-nitro-phenyl)-3-hydroxy-1-methyl-propyl]-amide (1.87 mmol),
the product (R)-3-amino-3-(2-chloro-5-nitro-phenyl)-2,2-difluoro-butan-1-ol (455 mg) was

10  obtained as a light yellow solid. MS (ISP): m/z = 281.1 [M+H]".

General Procedure E: Synthesis of the intermediate amino oxazines X and XX

To a solution of the amino alcohols IX or XIX (8.4 mmol) in ethanol (40 ml) at 23 °C was
added under argon cyanogen bromide (1.33 g, 12.6 mmol) and the light yellow reaction solution
was stirred in a sealed tube for 24 hours at 85 °C. Cooled to 23 °C, some ice was added to the

15 reaction mixture was added some ice, followed by extraction with DCM/water/sat, NaHCOs-sol.
solution (pH=8). The organic layer was dried over Na,SO,, filtered and evaporated to give the
crude product, which was either used in the next step without further purification or purified by
chromatography on silica gel using a mixture of n-heptane and ethyl acetate as eluent to afford

pure amino oxazine X or XX.

NH,
(ID’ N)\O
o)
F F
20 F

Intermediate X-1 (R* = F; R* = Me): Starting from (R)-3-amino-2,2-difluoro-3-(2-fluoro-5-
nitro-phenyl)-butan-1-ol (intermediate D1) (1.5 g, 5.7 mmol), the product (R)-5,5-difluoro-4-(2-
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fluoro-5-nitro-phenyl)-4-methyl-5,6-dihydro-4H-[1,3Joxazin-2-ylamine (1.3 g) was obtained as a
light yellow solid. MS (ISP): m/z = 290.2 [M+H]".

NH

2
o

Br ey

F F
F

Intermediate XX-1 (R* = F; R® = Me; R* and R’ = H): Starting from (R)-3-amino-3-(5-

5 bromo-2-fluoro-phenyl)-2,2-difluoro-butan-1-ol (intermediate XIX-1) (2.5 g, 8.4 mmol), the
product (R)-4-(5-bromo-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-4H-[ 1,3 Joxazin-2-
ylamine (2.36 g) was obtained as a light yellow oil. MS (ISP): m/z = 323.1 [M+H] and 325.1

[M+2+H]".
N~ "0
Br s
F F
F
10 Intermediate XX-2 (R* = F; R?, R* and R’ = Me): Starting from (R)-4-amino-4-(5-bromo-

2-fluoro-phenyl)-3,3-difluoro-2-methyl-pentan-2-ol (intermediate XIX-2) (0.76 g, 2.3 mmol), the
product (R)-4-(5-bromo-2-fluoro-phenyl)-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-[ 1,3 ]oxa
zin-2-ylamine (0.77 g) was obtained as a colorless oil. MS (ISP): m/z = 351.1 [M+H]" and 353.1
[M+2+H]".

15

NH

A

2

Intermediate X-2 (R* and R?* = F; R? = Me): Starting from (R)-3-amino-3-(2,3-difluoro-5-
nitro-phenyl)-2,2-difluoro-butan-1-ol (0.41 mmol) (intermediate 1X-2) , the product (R)-5,5-
difluoro-4-(2,3-difluoro-5-nitro-phenyl)-4-methyl-5,6-dihydro-4H-[ 1,3Joxazin-2-ylamine (100
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Intermediate X-3 (R* = Cl; R® = Me): Starting from (R)-3-amino-3-(2-chloro-5-nitro-

phenyl)-2,2-difluoro-butan-1-ol (1.60 mmol), the product (R)-4-(2-chloro-5-nitro-phenyl)-5,5-

5 difluoro-4-methyl-5,6-dihydro-4H-[1,3]oxazin-2-ylamine (400 mg) was obtained as a colorless
gum. MS (ISP): m/z = 306.1 [M+H]".

General Procedure F: Synthesis of the intermediate DMTr-protected amino oxazines XXI

To a solution of the amino oxazine XX (2.4 mmol) and tricthylamine (0.66 ml; 4.8 mmol)

in dichloromethane (25 ml) at 0 °C was added 4,4'-dimethoxytrityl chloride (DMTr-Cl) (0.89 g;

10 2.6 mmol) and the green reaction mixture was stirred at 23 °C for 2 hours. Extraction with water,
then drying of the organic layer over Na,SQO,, filtration and evaporation gave a crude product

which was purified by silica gel column chromatography with n-heptane and ethyl acetate to

()

Br sy

give the pure DMTr-protected amino oxazine XXI.

—0

F F
F

15 Intermediate XXI-1 (R* = F; R? = Me; R* and R’ = H): Starting from (R)-4-(5-bromo-2-
fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-4H-[1,3]oxazin-2-ylamine (intermediate XX-1)
(0.77 g, 2.4 mmol), the product [bis-(4-methoxy-phenyl)-phenyl-methyl]-[(R)-4-(5-bromo-2-
fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-4H-[1,3]oxazin-2-yl]-amine (1.11 g) was
obtained as a white foam. MS (ISP): m/z = 625.3 [M+H] " and 627.4 [M+2+H]".



The conpounds of forrmula |I and the pharnaceutically acceptable salts can be
used as therapeutically active substances, e.g. in the form of

phar macewpDcal/ge®par at i ons. The pharmaceuti cal prepar aPCOEP2CIQ0689¢2

admini stered orally, e.g. in the formdf-tablets, coated tablets, dragees,
hard and soft gel ati ne capsul es, solutions, emulsions or suspensions. The
adm nistration 15 can, however, @ so be effectedO~ectally, e.g. in the form
of suppositories, or parenterally, Ye\ i n gexformof injection solutions.
The conpounds of forrmula | and the al |y acceptable salts

t hereof can be processed with pharmyceuti nert, inorganic or organic
carriers for the production of pharnmacelNy preparations. Lactose, corn
starch or derivatives thereof, talc, aCids or its 20 salts and the
| i ke can be used, for exanple, as suc for tablets, coated

tabl ets, dragees and hard gel ati ne cap table carriers for soft

gel ati ne capsul es are, for exanple, oi | s, waxes, fats, sem-solid
and liquid polyols and the,]ike. 6n the nature of the active
substance no carriers are how equired in the case of soft

gel ati ne capsul es. Suitable ca t he production of solutions and
syrups are, for exanple, watenN 4 s,F25 gl ycerol, vegetable oil and the
| i ke. Suitable carriers for suppositbries are, for exanple, natural or
hardened oils, waxes, fats, sem-liquid or liquid polyols and the Iike.
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bringi ng one or nobre conpounds of formula I and/or pharmaceutically

acceptabl e salts thereof and, if desired, one or nore other therapeutically
val uabl e substances into a gal enical admnistration formtogether with one
or nore th&oapsilitickadf yitron@mipoaad X €4.47 mihel) dosagrolc@8 nBryasvdddbd at B8 €
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fol | owing exanples illustrate the present inyEation without liniting it,

but serve nerely as representative thereof. IThe pharnaceutical preparations
conveniently contain about 1- 500 ny, prefN*abty 1-100 ng, of a conpound of
formula |I. Exanpl es of conpositions accarding tjo the invention are: Exanple
A 20 Tablets of the follow ng Ealipositigs e-franuf actured in the usual
manner: ingredient ng/tablet 5 25 npound of formula I 5

15 Intermediate XI-1 (R* = F; R = Me): Starting from (R)-3,5-difluoro-4-(2-fluoro-5-nitro-
phenyl)-4-methyl-5,6-dihydro-4H-[ 1,3Joxazin-2-ylamine (intermediate X-1) (1.29 g, 4.47 mmol),
the product (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-4H-[ 1,3 ]oxazin-
2-ylamine (1.14 g) was obtained as a colorless foam. MS (ISP): m/z = 260.1 [M+H] .
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167 167 1W0 28810699Babl e 3: possi bl e tabl et conposition MrROWUERCE10/068992
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Intermediate XI-2 (R* and R*® = F; R® = Me): Starting from (R)-5,5-difluoro-4-(2,3-
difluoro-5-nitro-phenyl)-4-methyl-5,6-dihydro-4H-[ 1,3]oxazin-2-ylamine  (intermediate X-2)
(0.33 mmol), the product (R)-4-(5-amino-2,3-difluoro-phenyl)-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]oxazin-2-ylamine (57 mg) was obtained as a yellow gum. MS (ISP): m/z =
278.1 [M+H]".

Synthesis of intermediate XI-3 (R® = Cl: R = Me)

N "0
H.N
F F
Cl

Under an inert atmosphere of argon a solution of (R)-4-(2-chloro-5-nitro-phenyl)-5,5-
difluoro-4-methyl-5,6-dihydro-4H-[1,3]Joxazin-2-ylamine (intermediate X-3) (50 mg, 0.16 mmol)
in tetrahydrofurane (1 ml) was treated at 0°C with Raney nickel (50% in water, 0.07 ml). The
mixture was stirred under hydrogen atmosphere at 0 °C for 15 minutes. The catalyst was filtered
off and the filtrate was evaporated at reduced pressure to give the (R)-4-(5-amino-2-chloro-
phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-4H-[ 1,3 Joxazin-2-ylamine (42 mg, 93% of theory) as
a yellow oil which was used without further purification. MS (ISP): m/z = 276.1 [M+H]".

Synthesis of intermediate XI-4 (R® = H; R® = Me)

NH

PN

2

N

‘e

O

tiy,

H,N




1. Mx ingredients 1, 2, 3 and 4 and granulate with purified water. 2. Dry

the granules at 50C. 25 3. Pass the granules through suitable mlling

equi prentwo4rAddedagr edi ent 5 and m x for three m nutespPCTmPRIIOAHSSION a

suitable press. WD 2011/ 069934PCT/ EP2016/ 068912 - 62 - Exanple B-1

Capsul es of the follow ng conmposition are manufactured: ingredient

ng/ capsul e . 500,Canpo af for Lk 5y 0p. Hyd Laet ose
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[1,3]oxazin-2-ylamine (intermediate X-3) (0.33 mmol) and following general procedure G1 the

product  (R)-4-(3-amino-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-4H-[1,3]oxazin-2-ylamine
(65 mg) was obtained as a foam. MS (ISP): m/z = 242.3 [M+H]".

5 General Procedure G2: Synthesis of the intermediate diamines XI (from benzophenone
imines XXII

To a solution of intermediate benzophenone imine XXII (1.6 mmol) in methylene chloride
(24 ml) at 23 °C was added trifluoroacetic acid (TFA) (6 ml) turning the mixture immediately
into an orange solution. After 1 hour mass spectroscopy showed no trityl-group anymore but still
10 benzophenone imine present. Then 1 M HCI (10 ml) and 1,4-dioxane (40 ml) were added and the
mixture was stirred vigorously at 23 °C for 1-18 h. Poured into 1 M Na,COs-solution, extracted
with methylene chloride, washed the organic layer with brine and dried over Na;SO4. Removal
of the solvent in vacuum left a green oil which was purified by chromatographed on SiO,-NH,
with methylene chloride to methylene chloride/methanol 19:1 to give the pure intermediate

15 diamine XI.

NH
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2

N
H.N
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F F
F

Intermediate XI-1 (R> = F; R® = Me; R* and R’ = H): Starting from {(R)-4-[5-
(benzhydrylidene-amino)-2-fluoro-phenyl]-5,5-difluoro-4-methyl-5,6-dihydro-4H-[ 1,3]oxazin-2-
yl}-[bis-(4-methoxy-phenyl)-phenyl-methyl]-amine (intermediate XXII-1) (1.15 g, 1.6 mmol),

20 the product (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-4H-[ 1,3 Joxazin-
2-ylamine (0.34 g) was obtained as an off-white foam. MS (ISP): m/z = 260.1 [M+H]".

N "0
H.N
F F
F

Intermediate XI-2 (R* = F; R?, R* and R’ = Me): Starting from {(R)-4-[5-(benzhydrylidene-
amino)-2-fluoro-phenyl]-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-[ 1,3Joxazin-2-yl1} -[ bis-(4-
25 methoxy-phenyl)-phenyl-methyl]-amine (intermediate XXII-2) (1.29 g, 1.7 mmol), the product
(R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-[ 1,3 ]oxazin-2-



40 70 Talk 10 15 10 25 Magnesium Stearate 1 2 2 5 Total 200 200 300 600
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1. M x i ngvednarmisso3d, 2 and 3 in a suitable mxer for 30Peirmre@s/ 06812 Add
ingredients 4 and 5 and mix for 3 nminuf®s. 3. Fill into a suitable capsule.
The conmpound of fornmula I, lactose and corn starch are firstly mxed in a
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filled by nmachine into suitable capsules, e.g.npard gel atine capsul es.
Exanple B-2 Soft Gel atine Capsul es of the fol ljow ng conposition are
manuf actured: ingredient ng/capsul e Cbnpou&// formul a |
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Intermediate XI-3 (R* = F; R®® = I; R* = Me; R* and R’ = H): A solution of (R)-4-(5-
amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-4H-[ 1,3]oxazin-2-ylamine

5 (intermediate XI-1) (500 mg, 1.9 mmol) and ammonium iodide (308 mg, 2.1 mmol) in acetic

acid (9.6 ml) was treated at room temperature with an aqueous solution of hydrogen peroxide

(35%, 0.19 ml, 2.1 mmol). After stirring overnight 50% of the starting material was left. Another

equivalent of ammonium iodide and hydrogen peroxide was added and stirring continued at

room temperature overnight. For the workup, the reaction mixture was filtered, the filtrate

10 treated with sodium thiosulphate, then extracted with ethyl acetate (3 x). The combined organic

layers were washed with a saturated solution of sodium hydrogen carbonate, then dried over

sodium sulphate and evaporated at reduced pressure. In order to eliminate residual acetic acid,

the crude product was dissolved in dichloromethane and extracted again with a saturated solution

of sodium hydrogen carbonate. The crude product was purified by chromatography on an Isolute

15 flash NH; column using a gradient of heptane/ethyl acetate = 100/0 to 0/100 as the eluent. The
(R)-4-(5-amino-2-fluoro-4-iodo-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-4H-[ 1,3 ]oxazin-2-

ylamine was obtained as a yellow solid (415 mg, 56% of theory). MS (ISP): m/z = 386.0 [M+H] .

General Procedure H: Synthesis of the intermediate benzophenone imines XXII

Under argon in a sealed tube were added to a solution of the DMTr-protected amino

20 oxazine XXI (1.8 mmol) in toluene (20 mL) sodium terz-butoxide (507 mg, 5.3 mmol), 2-di-tert-
butylphosphino-2',4",6'-triisopropylbiphenyl (-Bu  X-phos) (75 mg, 10 mol%) and
tris(dibenzylideneacetone)dipalladium (0) ((dba);Pd,.CHCl3) (55 mg, 3 mol%). Benzophenone
imine (0.59 ml, 3.5 mmol) was added finally via syringe. The tube was sealed under argon and

the mixture was stirred at 105 °C for 2-18 h. The brown solution was extracted with ethyl acetate

25 and water. The organic layer was washed with brine, dried over Na,SQy, filtered and evaporated
to give a brown residue which was purified by silica gel column chromatography with n-heptane

and ethyl acetate to give the pure intermediate benzophenone imines XXII.
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Intermediate XXII-1 (R* = F; R> = Me; R* and R’ = H): Starting from [bis-(4-methoxy-
phenyl)-phenyl-methyl]-[(R)-4-(5-bromo-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-
4H-[1,3Joxazin-2-yl]-amine (intermediate XXI-1) (1.1 g, 1.8 mmol), the product {(R)-4-[5-

5 (benzhydrylidene-amino)-2-fluoro-phenyl]-5,5-difluoro-4-methyl-5,6-dihydro-4H-[ 1,3]Joxazin-2-
yl}-[bis-(4-methoxy-phenyl)-phenyl-methyl]-amine (1.15 g) was obtained as a light brown foam.

W

Intermediate XXII-2 (R* = F; R®, R* and R® = Me): Starting from [bis-(4-methoxy-phenyl)-
10 phenyl-methyl]-[(R)-4-(5-bromo-2-fluoro-phenyl)-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-
[1,3]oxazin-2-yl]-amine (intermediate XXI-2) (1.1 g, 1.7 mmol), the product {(R)-4-[5-
(benzhydrylidene-amino)-2-fluoro-phenyl]-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-
[1,3]oxazin-2-yl}-[bis-(4-methoxy-phenyl)-phenyl-methyl]-amine (1.29 g) was obtained as a
light brown foam. MS (ISP): m/z = 754.5 [M+H]'".

15 General Procedure I: Synthesis of the amides 1

To a solution of the carboxylic acid (0.23 mmol) in methanol (5 ml) at 0 °C was added 4-
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A solution of the amino oxazine X (8.7 mmol) in tetrahydrofuran (87 ml) was treated with

10 triethylamine (3.16 ml, 22.7 mmol). The solution was stirred for 5 minutes, then di-tert-butyl
dicarbonate 3.99 g, 18.3 mmol) was added followed by 4-dimethylamino-pyridine (0.32 g, 2.61
mmol). The mixture was stirred at room temperature and the progress of the reaction followed by

thin layer chromatography (heptane:ethyl acetate = 1:1). After 2 hours the reaction mixture was
evaporated at reduced pressure. Purification of the crude product by flash chromatography on

15 silica gel using a gradient of heptane and ethyl acetate as the eluent yielded the di-protected

>LO O
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amino oxazine XXIII.

Intermediate XXIII-1 (R* = F; R* = Me; R* and R’ = H): Starting from (R)-5,5-difluoro-4-

(2-fluoro-5-nitro-phenyl)-4-methyl-5,6-dihydro-4H-[ 1,3 ]Joxazin-2-ylamine (intermediate X-1)

20 (2.52 g, 8.7 mmol), the product [(R)-5,5-difluoro-4-(2-fluoro-5-nitro-phenyl)-4-methyl-5,6-

dihydro-4H-[1,3]oxazin-2-yl]-dicarbamic acid bis-tert-butyl ester (3.48 g) was obtained as a
white crystalline solid. MS (ISP): m/z = 490.2 [M+H]", 334.2 [M-Boc-tert-butyl+H] .

General Procedure K: Synthesis of the intermediate Boc-protected amino oxazines XXIV

A solution of the amino oxazine XXXIII (4.5 mmol) in dichloromethane (9 ml) was cooled

25 to 0 °C and treated dropwise with trifluoroacetic acid (0.69 ml, 9 mmol). The solution was stirred
at 0 °C overnight. The reaction mixture was warmed to room temperature. In order to complete

the transformation, the reaction mixture was cooled again to 0 °C, another equivalent of

trifluoroacetic acid was added and the mixture left to warm to room temperature. After 4 hours
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Intermediate XXIV-1 (R? = F; R’ = Me; R* and R” = H): Starting from [(R)-5,5-difluoro-4-

(2-fluoro-5-nitro-phenyl)-4-methyl-5,6-dihydro-4H-[ 1,3 Joxazin-2-yl]-dicarbamic acid bis-tert-
butyl ester (intermediate XXIII-1) (2.2 g, 4.5 mmol), the product [(R)-5,5-difluoro-4-(2-fluoro-5-

10  nitro-phenyl)-4-methyl-5,6-dihydro-4H-[1,3]oxazin-2-yl]-carbamic acid tert-butyl ester (0.96 g)
was obtained as a white foam. MS (ISP): m/z = 388.1 [M-H]".

General Procedure L: Synthesis of the intermediate diamines XXV (from nitro compounds

XXIV)

To a solution of nitro compound XXIV (3.42 mmol) (intermediate XXIII-1) in a mixture of

15 ethanol (33 ml) and tetrahydrofuran (33 ml) was added at 23 °C under inert atmosphere
palladium on carbon (133 mg, 1.25 mmol). The mixture was evacuated and flushed with
hydrogen three times, then stirred overnight. After completion, the mixture was filtered and
concentrated at reduced pressure. The crude product was purified by flash chromatography using

a gradient of heptane and ethyl acetate as the eluent to yield the Boc-protected diamine XXV.
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Intermediate XXV-1 (R* = F; R’ = Me; R* and R’ = H): Starting from [(R)-5,5-difluoro-4-
(2-fluoro-5-nitro-phenyl)-4-methyl-5,6-dihydro-4H-[ 1,3 Joxazin-2-yl]-carbamic acid tert-butyl
ester (1.33 g, 3.42 mmol), the product [(R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-
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4H-[1,3Joxazin-2-ylamine (intermediate XI-1) and 3-chloro-pyridine-2-carboxylic acid
following procedure 1 yielded the title compound as a colorless solid. MS (ISP): m/z = 399.1
25 [M+H]".

Example 4

3,5-Difluoro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-
4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide

The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-
30 4H-[1,3]oxazin-2-ylamine (intermediate XI-1) and 3,5-difluoro-pyridine-2-carboxylic acid
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Example 7

3-Chloro-5-fluoro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide

20 The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-
4H-[1,3Joxazin-2-ylamine (intermediate XI-1) and 3-chloro-5-fluoro-pyridine-2-carboxylic acid
following procedure I yielded the title compound as a colorless solid. MS (ISP): m/z = 417.2
[M+H]".

Example 8

25 3,5-Dichloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-
4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide

The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-
4H-[1,3Joxazin-2-ylamine (intermediate XI-1) and 3,5-dichloro-pyridine-2-carboxylic acid
following procedure 1 yiclded the title compound as a colorless solid. MS (ISP): m/z = 433.2

30 [M+H]".
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20 procedure I yielded the title compound as a colorless solid. MS (ISP): m/z = 390.2 [M+H]".
After dissolution in ethanol followed by treatment with hydrochloric acid (1N) and evaporation
the residue was dissolved again in water and evaporated. The 5-cyano-pyridine-2-carboxylic acid
[3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-[ 1,3 Joxazin-4-yl)-4-fluoro-phenyl]-

amide hydrochloride was obtained as a white solid.
25 Example 12

5-Chloro-pyrimidine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-
4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide

The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-

4H-[1,3Joxazin-2-ylamine (intermediate XI-1) and 5-chloro-pyrimidine-2-carboxylic acid

30 following procedure I yielded the title compound as a colorless solid. MS (ISP): m/z = 400.0
[M+H]".
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obtained as a light yellowsolid. M5 (ISP): mlz = 369.0 [ MtH] " .

| nt er redivwsioeodXiedd34l (R2 = F;, R3 = Me; R4 and R5 = H): SCamPR019/06890mM

(R) - 3-(5-brono- 2- -85 -

fl uor o- phenyl) -2, 2-di fl uor o- 34(R) - 2- net hyl - pr opane- 2-sul fi nyl am no) - butyric
acid ethyl ester 10 (internedi ate %Jﬁ@e 165- 95 g, 13 mmol), the product
(R) - 2- et hyl - propane- 2-sul finic aci -

1- (5- broono-2-fl uoro-phenyl) -2, 2-di f| uor o- 3- hydr oxy- | - net hﬁ' -propyl]-am de
(5.3 gP-Ghredrmethapyddinersradaxplic  aqidb {3-@)-.2-?&?1210:5,5@. yorord-pjethylcd 604, 2
[ M+2+Hldihydrb e xarifl-dA 4= BudrBdsheafl]-ditide= F; R3 = Mg): Starting from
(R)-2,2-dyifl uor(I[){rg}-y(XZ,S- ylg L

di fl uoro-5znitro-phenyl) = R) = 2- net - propane-2-sul fi nyl anm, npo) -but yric
Sei oot oyt TS R RARREE b Bk Gt M higE PRAND; S5 Rulasp kIR o R b
( R) -32- dek-Hy3 Jopazapandains (infdrmicdiacX b 1 | 411) 5-2h1@ro-3-methyl-pyridine-2-carboxylic acid

R e
1

WO 20 934PCT/ EP2010/ 068912 - 70 - Internediate VI11-3 (R2 = d;
R3 = Me): Starting from
(R -2,2-difluoro-3-(2-chloro-5-nitr 14- 34(R) - 2- net hyl - propane-2-sul fin

yl ami no)-butyric acid ethyl ester (2.34 mml), the product

2 B A G- Ed iy i, MR- 2amin-S 5 ioro-+
hy drlox ynethylel, ndihydrophH] 1 ,dluxdein(42D-4rfioreapheanyllaamield as an of f-white solid.
M5 (ISP): mz = 385.0 [MrH *. General Procedure C2:. Synthesis of the
i nt er medi e %ghélén@ﬂmnd 6f AR F2N9LasnintVb fluot R ae)- £5-dd ¥R mahy 5 b-dikydro-

solution o

(R) - 3- (Bl-brDawrzm-Eiyilagpine pHargrmedate .- dilf PDuotist 32¢(R2. S tribopsethex pprsine: ¢

2- sul f icaspbayidid RHlowih€ pRebdlirel §idldeAshe kil chinps iRIGisat &1or¥sh sdlid. (MS P PY;

3.5 ITTT’D|%_IL{% %nr[ryll\gT = (60 M) was cooled to -78 C, then a solution of the

al kyl n‘é@/ esitd Iite (here e.g. nethyl magnesium brom de (3 Min diethyl
ether, 11.6 m, 34.9 mmol)) was dropw se added and stirring was conti nued
-781C for 4 h, followed by warm ng ExampedS C and stirring for another 18
h. The reaction m xture was poured into sat. NHACl-solution, extracted with

et hyl %th’ﬂ%}@-s-tybggﬁr iRABlGrhANGRE IRRI E@fg@ﬁﬁnmobﬁkﬂﬁﬂ@&%-ﬂme?ﬁy@’@f

Na2504, tere he sol vent “was evapo] otal 1’y to give the product
(1.29 dihwgloopH-§b3oxarin-4,E)4oflpgiorphenyl]-amidgt er nedi ate XVI11-2 (R2 = F;
R3,R4 and R5 = Me): Starting from

(R) - 3- ( 5- bTagmoaddnlsatinopheRy-a)(5-andnsiR ifluees-phSd R, 5 i fMRirbyi mpthopseatiRydsed f i n

/Pl S3S B B, ST} SR e Rl Redo i TP
[ ( R0 14¢lovhing poe@diiteuloyioldph elmy file 2o@pdurdfd aroa eoB+laysdsadidy MS BESHH) metzhy (4680t y 1]
-am del[ML. 9 g) was obtained as a light yellowoil. M5 (ISN): mz = 427.9

[ MtH| and 429.9 [M2+H '. WD 2011/ 069934PCT/ EP2010/ 068912 - 71 -
General Procedure D. Synthesis of the internediate am no al cohols I X and
Xl X A sol ution of the sul fi narf¥énRled8hols VII1 or XVIIl (10.3 mmol)

in methanol or THF (30 to 60 mM) was treated with a solution of HCL in
1, 4- di GxBAfluérbridthOpyirdmidihe-2n@Arbétylici 43¢ YRER)AMioes|5atifldero4-hivthy-3,6- 18

h. The i xt ur artirioned between ethyl acetate and aqueous 5 2 M
Na2CCB-%%‘%PT@%’R?W&@PQ%%‘S’CQ' %VQF%%’“EW‘"@B over Na2SO4, filtered and
evaporated to give a residue which was chromato graphed on silica using a
m x33ur e of The lrepdamaticandf €RH(S-averal dluaso-pheryht 5,6 oliffiore-4tmethplif,6-dihydro-

am noaly _—Q?j 3%(%12@-2 1afhifte (illét@;n? dmdi )%f—?)cilaﬁd i%—Qﬁuo?oﬁéth?ﬁpfrir%lﬁe-Eﬁ:%Bj(}';l&

from (R). ropane-‘-suﬁf Inic a }

[ (R) - 2 20ddpHovimggracedprer ) yighded thenfitle epmpppaing 25 aZ0lpf sy MS Yy M/ Hrd8¢HS - am
ide (inteHyediate A) (3.79 g, 10.3 mmol ), the product

(R)-3-am no- 2, 2-di fl uoro-3-(2-fluoro-5-nitro-phenyl)- butan- 1 -ol (2.5 Qg)
was obtained as a light yellowsolid. M5 (ISP): mz = 265.1 [MH .



Internediate XIX-1 (R2 = F, R3 = M; R4 and RS = H): Starting from
[(R)-1-(5-bronmp-2- 15

f1 uor o- pheopd)/@9B4di f | uor o- 3- hydr oxy- 1- met hyl - propyl | - 2eirde2¢iossnedi at e
XVI11-1) (7.1 g, 17.7 mmol), the produd®-(R)-3 -am no-3 -(5 -brono
-2-fluoro-phenyl)-2,2-difluoro -butan-l1-ol (4.75 g) was obtained as a |ight
brown oil. M5 (I1SP): mz = 298.2 [ NHH qad 300 2 [M2+H '. NH2 OH F F
Internediate XIX-2 (R2 = F, R3, R4 anénll)-'gg Starting from

(R) - 2- et hyl - propane-2- 20 sulfinic acid

(R - 1 XEctlnorasabr pumaingtromrbpspies 4sid | {fbf(&f% i - y

- am delikydroHBHB Rz 4- 1P ~420udré-phe@ryl] Ganfidenol ), the product
(R) - 4- am no- 4- ( 5- br ono- 2- uorophenyl -3, 3-di fl uor o- 2- net hyl - pent an- 2- ol

$25a Do Ths Oh&E0s03: TR bl hntd-eibnitrbustis s Hifuro Fofedyl MEbinitas o

| X- 2 ( RPl|lahldx®zdb2yldminREinteriviedliateSKaA ) hmd) S{triBnoro Rt -petahipk-2ecanhanydic 2¢id

sul fi ni : : _

[(R-2 fg@?&md&m b yigldgd,the ditls sormpound asia cololesy Qi MS, (IST) s 13820y
]- anid lhe product

(R)-3-am no-3-(2,3-di fluoro-5-nitro-phenyl)-2, 2-difluoro-butan-1-01 (116
ng) 5 was obtained as a light yell ouxaehple 185 (1SP): mz = 283.1 [ MH'
Internediate I X-3 (R = d; R3:I\/b) tarting from

R 2- | f R

U Lo el HERBARE AP et Syt i B R e s ST PO e g
(R IB -SariliydBo-4H2H Y bxazin-83-yhi-tfhworephemyl]-pntid@- di f | uor o- but an-1-ol (455
ng) was 10 obtained as a light yellowsolid. M5 (ISP): mz = 281.1 [ MtH]"®
Ceneral Pr ?ﬁ@%h&fen'éauo%y Bf r(‘1%)5k1~°(5 %nﬁch? ﬂd&?&;zﬁéﬂz'l)aﬁ s d?ﬂﬂdi‘@ A0 &R f‘?% i XX

To a solution of ine (40 m)
at 23 éHmHs3 ]amwwe ém@%ﬁwé%ﬁn&éh apg 6rﬁh¢1%0(11m8t§3’b1 TrE0 §rbaﬁadlct he
li ght  vieldl foYloweRChoesusOl Yidl@d B SitRt ok dﬁﬂnd s & GASHRE atnebitholi® matdidomMss at
85 C. %ﬁr{fd t04@ Mne ice was added to the 15 reaction m xture was
added st ]?“/ de, P by extraction with DCM wat er/sat, NaHCO3-sol .
solution (pH=8). The organic |ayer was dried over Na2504, filtered and
evaorated to give the crude produdixampled® was either used in the next
step without further purification or purified by chromatography on silica
gel usi ; 2t s an t t rfe pure
ani no gglz'l?ﬁ%hg;&x%a'rzbé’%ﬁ@\o S0 B 23 nRES AT SS o LB ALSe

f 1 uor o dshysiror4di-bhaleyazinA-parihflueng- IGWGWHWWGB4H41 3] oxazi n-2-yl anine (1.3 g)
was obtained as a light yellow solid. M5 (ISP): mz = 290.2 [MtH".

| nt er medi afrae X&nﬂdeﬁﬁﬁioﬁ bf 8f8)|—41($\18mi11842-@ﬂdrd9§heﬁyb|)5,5-Sifﬁll’o'td-ﬂ@,d-frﬁﬁelthyld,6-

E::{ I)’lt 2r %@h’l gq-gHgﬁQ_](%aZ%%laé}m%T(ll?f{e?mg%%t%y%%g)z Bl%(bg{fﬁol%g-rp?/ngllfllte-%r}ca%bogiyhc acid
(R)204- (@lidyriogpr@ectilineot yighdreinthie) title, Berdpdundoasoa 4vimtt foain. SYI6- @SRy dne-4M2[ 2, 3] 0

xazi n- i ﬁ;an‘ine (2.36 g) was obtained as a light yellowoil. M5 (ISP): nfz
= 323. M[ H and 325.1 [ M-2+H]' 10Internediate XX-2 (R2 = F;, R3, R4 and

R5= Starting from (R)- 4amno4(5 br ono-
2-f1 uoro pheny1) - 3, 3-di f | uor o- 2- netkXANPERAPan- 2- ol (internediate Xl X-2)
(0.76 g, 2.3 nmmol ), the product

(R) -4- G5cl@roedsrr5 =t2ifTdovérn PRYiIdineS2-2aioky HOT Atid [@ (BR)-2:a7%in b35]5-Tiffirodlday6)6-0- 4H
[ 1 3] nge )[q]\iﬁlhyﬁq @:g.g\l i]oig%lz\ﬁ?fl) abllll?orgep enyl] amlale Ozrull(f Sesxa%{plle i@l)(!’t SP)
5 Chloro-5-trifluoromethyl-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-

trimethyl-5,6-dihydro-4H-[1,3] 0xazin-4-yl)-4-fluoro-phenyl]-amide hydrochloride

The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4,6,6-trimethyl-5,6-
dihydro-4H-[1,3]oxazin-2-ylamine (intermediate XI-2) and 3-chloro-5-trifluoromethyl-pyridine-
2-carboxylic acid following procedure I yielded the title compound as a white foam. MS (ISP):

30 m/z = 495.1 [M+H]". After treatment of the title compound with hydrochloric acid in dioxane
(4N), evaporation and trituration with diethylether, the 3-chloro-5-trifluoromethyl-pyridine-2-



15 Internediate X-2 (R2a and R2b = F;, R3 = Me): Starting from
(R)-3-am no-3-(2,3-di fluoro-5- nitro-phenyl)-2,2-difluoro-butan-I|-ol (0.41
mrol ) (i rwernadiesd3e | X-2) , the product (R)-5, 5- PCT/EP2010/068912

di f 1 uor o- 4- (2, 3-di fl uor o- 5- ni t r o- pheny8y = 4- met hy1- 5, 6-di hydro-4H[ 1, 3] oxazi
n-2-ylam ne (100 WD 2011/ 069934PCT/ EP2010/ 068912 - 74 - ng) was obt ai ned

asl a lig %}Bg(yﬁcl Ia@i}ﬁ/ ?' 4(1%23—%@11(141085)5 dlﬂ:éro =4 %%%ﬂ%hwf 1dlh§8‘p6|r i rX(%an]nJ“' )0

(R) 3- énﬁ%ofﬂ’h@%dbﬁmﬁﬁ@é’ét%hbﬁé@M@ﬁ?h‘)ﬁl@dzsélWhl‘fGé d-but an- 1- oI (1.60 ol ),
the product (R)-4-(2-chloro-5-nitro-phenyl)-5,5- 5

di fl uor o- 4-net hyl -5, 6-di hydro-4|—|41,]3,]mlﬂ§i2m- 2-ylam ne (400 ng) was obtai ned
as a colorless gum M (ISP) mz = 306.1 [I\/H—I] '. General Procedure F:

Synthesi s of the inter te DML - zi ne

ooty et S tRRasE A LR ot ARG e E e iRe "y g
nmol?) idnilyﬂrommr[hﬁrhnxhanel RE-flgrogihedyll-amigleadded 4, 4' - di net hoxytrityl
chloride (DMIr-Cl) (0.89 g; 10 2.6 nmmol) and the green reaction mxture was

stirred at g3 g‘OI{(faflSI\?ﬁlgﬂgg?ng)EA(kg afhdoon d\}% po?grj s-itRidrd El)é' @Qm%th}tfl@%-

or gani ¢ Iayer over ltration a tion gave a crude product

whi ch Wiydpufiilil edosginsg Wla@anegémteé@le@ﬂﬁw Ehebadd Sorvapenpyiiling:2 rﬁaﬁl?%b’blﬁél%in
ethyl asielvahe ptr&eahféq JiBl@eP ufeeit MUmivua8 @6 ke @ fAWhRE KA VIBRISPS m/z = 418.2
15I nter]g‘_aF ate XXI-1 (R2 = F, RB = M; R4 and R5 = H): Starting from

(R) - 4- (8'Hono- 2-

fl uoro-phenyl)-5, 5-di fl uoro-4-nethyl-5, 6-di hydro-4H[ 1, 3] oxazi n-2-yl am ne
(i ntCermedi ate XX-1) (0.77 g, 2.4 nmixamplel2@ product

[ bi s- (4-met hoxy- phenyl ) -phenyl -net hyl ]-[(R)-4-(5-brono-2- fluoro-phenyl)-5

, 5 -di f3| 9{090:5 Bg)\jr V\}ndg’he- cgfmlfv% acwligsl(éR)gz-]aﬂnﬁgé'{'dﬁruﬂ' -4 6%1131%8{@‘

g) was tal ne

[ M+2+H]5 5 dlhyﬂm wﬂﬂmewyzrm‘n E@mxwp@e@m@nﬂdwnﬂ examplen? r%&%l%rwl -

(R2 = keya R&m@@cﬁ@o Me)lelds[ga(g J- B-&lﬁlh@-rS'S difluoro-4,6,6-trimethyl-5,6-dihydro-
(R - 4- i‘zﬁnﬁ 6tr|rrethy1 6d|hydro 4H

qphen
[1,3]0 Qxi‘ﬂ"é ('f ?/p%ﬂy]&taém Lﬁ&“’f@“’f’ﬂg 2.2 mml ), the product
[ bi s-(4-met hoxy- phenyl) phenyl -nethyl ] -[(R)-4-(5-brono-2- 5
f | udr o- pheiliit ) e@dﬁn@iﬁbhuof o¢RY- éﬁ(ﬁamliﬂopriﬁﬁlluyﬂo—ﬁ;eﬁyljimdffbmw[&ﬁ -Binoothi n6-2- y 1

]-amn M5S0 31 f M4 (! MrH

and 65? @%fol}/hg ne?aﬁﬁg ur e 1{&% ggrf?]t he(sil 3385% Ol{ohnge%yanogé?redé}%t e

di am nearbxxylic a f@,hlqwlgg @Wgrmjlsyl)()ded the 3- ch oro-5-cyano-pyridine-2-carboxylic acid
[3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-[ 1,3 Joxazin-4-yl)-4-fluoro-
phenyl]-amide which, after treatment with hydrochloric acid in dioxane (4N), evaporation and

20 trituration with diethylether, gave the title compound as a white solid. MS (ISP): m/z = 452.1
[M+H]".

Example 23)

3,5-Dichloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-

dihydro-4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide and example 23 a) 3,5-Dichloro-
25 pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-

[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide hydrochloride

The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4,6,6-trimethyl-5,6-
dihydro-4H-[1,3]oxazin-2-ylamine (intermediate XI-2) and 3,5-dichloro-pyridine-2-carboxylic
acid following procedure I yielded the 3,5-dichloro-pyridine-2-carboxylic acid [3-((R)-2-amino-

30 5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-[ 1,3 ]oxazin-4-yl)-4-fluoro-phenyl]-amide =~ which,
after treatment with hydrochloric acid in dioxane (4N), evaporation and trituration with
diethylether, gave the title compound as a white solid. MS (ISP): m/z = 461.2 [M+H]", 463.1
[M+2+H]".



To a solution of nitro conmpound X (4.47 mmol) in ethanol (35 m) was added
at 23 C 10 under inert atnosphere palladiumon carbon (10% Pd/C, 238 ng, 5
nol %9 andwoOhelmiesd3dr e was stirred under hydrogen at nospireTEPeDIQI06S0N) at 23
Cfor 1 h. The catalyst was filtered of$-and washed tw ce with ethanol. The
sol vent was renoved under reduced pressure to give the internedi ate di am ne
Xl as a crude product which was unggx%Q yt further purification. NH2
NO 15Internediate XI-1 (R2 = F ]) Starting from

(R -5,5-diflugro-4-(2-fluoro-5-

pheny1)- th'@ﬁ;ﬁlu@omymdawmanw{yiwaqwd%T((B)zwnamﬁé diflgore-tdef-Himethyl)
(1.29 @,6- &miarmm,s]bmlqu)miﬂlm% pﬁeﬁ)‘a]-aﬁﬁwo -2-fluoro -phenyl)-5 ,5
-difluoro - -rrethyl 5 ,6-di hydro -4H 3 ]o xazin2-ylam ne (1.14 g) was

[1
b d | f
2011/ 0g004PerF St Beud1 0P oo Mgl libhagh o Flasthdi o
= F;5 Relihydhe}H-[$t3doxazimg2-ftaormd RYinkeriediafd uXi-@) 4-a0@, 3-chloro-3-fluoro- pyr1d1ne-2-
di f I uorg; 3§x¥|ﬁct &9%@‘28%%&665%@)’%?&@1@ dtlﬁl’edcfo‘?np%'dhé 1s BLAXAF 45 Ak | (AP /2

(int errre
(R) - 4- (5+am RGTH] 34412 [Moeotibheny1) - 5, 5- di f | uor o- 4- et hy1-5, 6- 5

di hydr o- 4H-[1 3] oxazi n-2-ylam ne (57 ng) was obtained as a yell ow gum M5
(1SP): mz = 278.1 [MrH'. Synt hesigxathplenser mediate XI-3 (R2 = d; R3 =
Me) Under an inert at rmsphere of ar gon a solution of

R) - 4- t
0 11 uorol MBIt B REENAF IR O8 L3102 prming e FihpEr A imesty
( 5010y 5,60dibgdnovd Hy [ 1,3 ok edin-dipld-dTuorespbenyl]saidevas treated at 0OC wit h Raney
ni ckel (50%in water, 0.07 m). The m xture was stirred under hydrogen

at nospher el 901@&1&&101];50?1 @t?% ~arhio- f‘ﬂh@foy?ﬂengﬂ% il ffu%'f(?q 64-frirRARy 11916

filtrate was evaporated duced pressure
(R) - 4- d8vdr-Ad-12 3&%3@%%5@#}1119 sinrppetiatfor §1-4) mepfy 15 glfétomrﬁ?ﬁaylomﬂme-%] oxa
zi n- 2- ¥hdk e a(c4c2fdmwu9g3ﬁﬁo@éduwpg&w)ed@& thk @)rN@'uh@% Qinhhitetfoh MBSISPS /7

wi t hout 04(%{ Zte[t@{H r| fication. M5 (ISP): mz 276.1 [M+H]' . Synt hesis of
i nt er medlat = H R3 = M) WO 2011/ 069934PCT/ EP2010/ 068912 - 77

- StartingfromR) -4 (2 chloro-5 -nitro-phenyl)-5 ,5-difluoro -4-nmethyl-5
, 6-1b hydro -4H [ 1, 3] oxazi n-2-yl amEranipla2ér nedi ate X-3) (0.33 mmol ) and
foll owi ng general procedure Gl the product

(R -4- (53F1§H}Jl§?etﬂt)§§1§g}ldﬁxe5z artoY PO a%ldﬁwg*tfﬂ) &aﬁuﬁ? *S}Sd&ﬂrﬁkb h%ﬁillfm@ﬁiy’ﬂ 2-y

| am ne as a
5Gener éb6 wdHellézoxwﬁd)sf‘élwowmnylh@w%du ate diamines X (from
benzophenone imnes XXI1) To a solution of internedi ate benzophenone

|t m PF XXI | Thd. ﬁoﬂﬂféEﬁiahot_ll_ nofre m)y4wertxlﬁ{a>l - Dfiudf-fidhy I)its)satﬂuaao @6\/?&}@5151)‘&?5 ,6-
riflu ce ur m xt,ur e i At 0, an
or ange SUSROEHHE Sipfah 2 Thalibe Mt sl Shn T SHons B RS s
anyior eatbokylst adif (QASiéWH&H@nW(DEﬁOﬁwml@; efmlﬂowﬁligqnodchd-lC:yle(lcﬂdd thle)tlttend

1, 4-di g,%dﬁﬁzﬁ L was stirred vigorously at 23
C for %6%@8%&4%&%% ntﬂo %Qgé{i‘ MleJl_ﬁn]ﬂ‘ extracted wt hgnet hyl )e/ne

chl oride, washed the or ganic layer with brine and dried over Na2504.
Removal of the solvent in vacuum | &FamPple2Ben oil which was purified by
chromat ogr aphed on 5i 02-NH2 with net hyl ene chl oride to nethyl ene

chl or i dephitRioPemethokPpdriddn@2¢arBdiglipur € idid er Me@i@RE2-bmid o F)3-aFlublro-4,6,6-
trimethyl-5,6-dihydro-4H-[1,3] 0xazin-4-yl)-4-fluoro-phenyl]-amide

25 The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4,6,6-trimethyl-5,6-
dihydro-4H-[1,3]oxazin-2-ylamine (intermediate XI-2) and 5-difluoromethoxy-pyridine-2-
carboxylic acid (CAS1174323-34-2, W02009091016) following procedure I yielded the title
compound as a white foam. MS (ISP): m/z = 459.2 [M+H] .

Example 28

30 5-(2,2-Difluoro-ethoxy)-pyridine-2-carboxylic  acid  [3-((R)-2-amino-5,5-difluoro-4,6,6-
trimethyl-5,6-dihydro-4H-[1,3] 0xazin-4-yl)-4-fluoro-phenyl]-amide



Intermediate XI-1 (R2 = F, R3 = Me; R4 and RS = H): Starting from{(R)-445-
(benzhydryl i dene-am no)-2- fluoro-phenyl] -5,5 -difl uoro-4-nethyl-

, 6- di hydrwo-24H/06p9B43] 0 xazi n-2- yl} PCT/EP2010/068912

- [ bi s- (4- net hoxy- pheny1) - phenyl - net hyi$9ani ne (internediate XXII1-1) (1.15
g, 1.6 mmol ), 20 the product (R-4-(5 -amno -2-fluoro -phenyl)-5 ,5

-di fl d
obt ai ned_adTancatpon Jof NE-Frafife: iguér&&e@'é&“? PR IR s e
I nt er médydre4ill BlpreincFlangas (RErawdiaRsXE2Mend Sa2-diThgrg-edaxy)-pyridine-2-

{(R) - 44arbbRenz BM@!r(IﬂAlsiwmmarm W(ﬁiﬂ(’)@()@l‘(ﬂ'@?ﬂ?ﬂidwég Sr8éddukor Qi Brotiiticmet h

)r/rét ﬁoiy%{% dr0354%ﬁé‘mﬁ%hﬁeW§g) ﬁ#’. 4[7914?[%4 ﬁéhn ate XXI1-2) (1.29 g, 1.7

mol ), the product
(R) -4- (5- am no- 2-f | uor o- phenyl ) - 5, Exhnplad®o- 4, 6, 6-tri met hyl-5, 6- di hydro- 4H
-[1, 3] oxazin-2- WO 2011/ 069934PCT/ EP2010/ 068912 - 78 - yl am ne (0.365 g)

was ob P), o qml N
o Rons ey armuade o f‘ . i T s S i
Of ( R) tgmethyl-5,6-dihydro-4H-[1,3] oxazm 4-yl) -4-fluoro- phenyl] -amide

am no- 2- f | uor o- pheny1) - 5, 5-di f | uor o- 4- net hy1- 5, 6- di hydro-4H[ 1, 3] oxazi n- 2-y

I amne 5 (lrﬁé etorhaitien Xof 1&R)(41@§laﬂ%o 4 fRofeEhchy BIEI5 AR -4H, d-athdRy 15368

ny, cetic,a rog mte ertur with
n aquoBTERs B 3R g e APt X 354 505d L AR RS e
stiri 2ecashoatyhic ghitl 0K m; prbedatealr yickigd et tetd aimpmmdlaefatwhmmahe MS (ISP)
equi vaI Lt Qf fwgum i odi de and hydrogen peroxide was added and stirring
conti nue at’ room tenperature overnight. For the workup, the reaction
m xture was filtered, the filtrate 10 treated with sodi umthi osul phat e,
then ext r adhed-@i2ihirdlunge-cthesnapeidim-Xyarbardicasidy neebtoipehii ©lPuger s wer e
washed with a saturated solution of sodi um hydrogen carbonate, then dried

over sodi ug) s, Dhﬂrﬂl@@@-e&‘éﬁ?ﬁﬁﬁicﬂﬁ’e lcafRylEEstiPhRESUERer | N Order to
elininate residual acetic acid, the crude product was di ssol ved in

di chl t t t t d I f d
ydr ogen chPRanat ctmsiers oTehiBPa Mt iR i hEhSH P Tt aratraRis SR an
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mz = 3864 OstbiNsbh me, 189N8HBI el) gfdséh‘d@%rﬁlﬁﬂéf' stu%ﬁ%taﬁ‘@@c%rﬁ lgégﬁ Viz:gtgre' fBIfQThBEQ' A8

benzo pon m nes XX |

sol ut Pgﬁ /‘b‘?fe th%étaﬁmgrmbﬁeeﬁle%%sela ﬂ%lerzgéﬁﬁ ﬁ% yoep-rpctt @eﬁ@(}m? ﬁm?&a%%ne
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, 4' tri so I Bu , X- s
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mol %) . wBélnﬁzbadraect@we@K)nTrhe c()mb@@d wkgang: I5yeramicye wa@eéd*dédbrinen dfi¢dyovar godium
syr' nggulfme t4he Nasoaka! %@' padedd aﬂr@é&ﬂreanq‘héh@nﬁbxép\{ﬁﬁlcm%asgt G ajy 105

e brown solution was extract acet e 25 and

wat er. cwaéq@whym Hlyer gelasingeash beniiur o bhgpianc agd cghyl é%@te Ra dsoRuent i Theer ed
andzsevesp}rm -GedoRo-GtheRy Bp ﬁmﬁmzrc@ﬁbbsz g Hhd @tbtwga%sﬂ@ﬂ knlab ioBEhiRY aSial White §ld

col um acetate to give the pure

i nt er mé ‘);’{ng&%oe/g ?gﬁﬁéwmé@ dﬁ‘ﬁe‘g‘} 17,89?%&{;011/ 069934PCT/ EP2010/ 068912 -
79 - Internediate XXI1-1 (R2 = F, R3 = Me; R4 and R5 = H): Starting
from[bis- 6)45@Qﬁeﬁy@h&nwﬂ)oxp}apmdmwé{dawo}(yhc {1c(icR) -4-(5 -bromo -2-fluoro
-phenyl)-5 ,5 -difluoro-4-nmethyl-5 ,6-di hydro - 4H[1, 3] oxazi n-2-y1]-am ne
(i nter medi @J&l er’%h- ét}nog e}e gbf 11[111% QﬁmJ )so u}l@ﬁ' & @Ctgcjt {rff@oirodf 'et[hgx ;yrldme-}

(benzhydryli ene am no uor eny uor 0- 4- met
. 6-di hyaqb@xy 1pHicl r_pe‘g]]y(l)eggg 2 mmol) in rnethanol (1 ml) was treated with a solution

y1}30[ b|o$11{1ﬂurﬁﬂl§rbﬁ9ﬂdeﬂh&’iﬁ@hra@@ Yﬂn% npgbﬁhﬂclﬁm 1€thidol 16, 10) WRRciORikrah R 285 a

|'i ght brown, foa
g ours the reactlon rmg(ture was evaporatec?{ at reéucegﬂpressure The residue was treated with

hydrochloric acid (1N), the solid material was filtered then washed with water, finally dried at
high vacuum. The 5-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid was obtained as a white
solid (125 mg, 61% of theory).



Internediate XXI1-2 (R2 = F;, R3, R4 and R5 = Me): Starting from

[ bi s- (4-met hoxy-phenyl)- 10 phenyl-nmethyl] - [(R)-4-(5 -brono

-2-fl uor owpheryabyesd ,5 -difluoro -4,6,6-trinethyl-5 , 6- @ChEP2@0/068912
-4H 1, 3] oxazi n- 2-y1] - ami ne (|nterrred|a9% XXI-2) (1. 1 g, 1.7 mol), the
product {(R)-445- (benzhydrylidene-am no) 2- fluoro-phenyl] -5,5
-difluoro-4,6,6-trinmethyl-5 , 6d|hy]ﬁ{ p Hpl, 3] oxazi n-2-y1}

- [ bi s- (4- met hoxy- pheny1l) - phenyl ) am ne (1.29 g) was obtained as a
l'ight brown foam M (ISP): mz = 754 MtH] ' .. 15CGeneral Procedure |:
Synt hest@-%3,3 ﬂféraalﬁoa@rmm%pmﬂme@%@@wm Epoid1 dAdERB1-aming§,5-difluoro-

(4, 6-dig Jﬁﬁih\éfli‘yl% @hiﬂyﬂ@@-ﬂﬁ-ﬁl Mbkaﬁnm}lmlﬂﬂwm@hmwﬁla@Iaﬂﬂl danlpézeie
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met andl6,§-brimeyhyleso-ditgedo-dHs [1y3 |oeazin- 49yl§;4m1mre-phieﬂgl¢-aniﬁuehyean:hlmrtdern' xture
was stirred at 23 C for 18-60 h. Poured into 1 MNaZCCB sol uti on,

extracted Wi naTiRglERe oPnHord deuniREheoldif At Aank.fir B1Eh 4. ﬁﬁn{gﬁﬁ%a“d

dri ed over In va wi~ oi |

whi ch gy dpurfHEfil edotsging? lylaéran@e(mt@emmﬁecml@ﬁamb 51&2»9 3k tqtraﬁuqre%rﬁmmmol
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m xt ur mhﬂa%hdlMSéLSPatmﬁ(‘feﬁrZ& éﬁMéHﬁ ure and the progress of the reacti on
foll owed by thin | ayer chromatography (heptane:ethyl acetate = 1:1). After

2 hours t hent 636 bi VRtdRaNLHEPraBSK 5. Wﬂ@fn@lﬁgar%xyﬂﬁ (AHH%SHJ%@I%%H &: follows:
Purification of theé crude product by | ash chromat ography on 15 silica gel

u5| ng a gr f ane and acet a t he el u nt yi el ded the
S oot i o BITHIAR REPPI) B ReR bonde et meny iy F
nterrredlate XXI-1 (R2 = F, R3 = I\/e R4 and R5 = H): Starting from
R 1%, 5- di N sedotiord of 5-hydroxy-pyridine-2-carboxylic acid methyl ester (2.0 g, 13.1 mmol) in
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sol uti ¢M+HS stirred at O C overnight. The reaction mxture was warmnmed to
roomtenperature. In order to conplete the transformation, the reaction

m xture wag) £09b8d @gRiMok@ pfbpbxy ARIdRRL eaBbYAIERId Of

In a manner analogous to that described in example 29 b), the hydrolysis of the 5-(2,2,3,3-
25 tetrafluoro-propoxy)-pyridine-2-carboxylic acid methyl ester with lithium hydroxide yielded the
title compound as a light yellow solid (yield 94% of theory). MS (ISP): m/z = 253 [M] .

Example 31

N-[3-((R)-2-Amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-[1,3] oxazin-4-yl)-4-fluoro-
phenyl]-6-cyclopropylmethoxy-nicotinamide

30 The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4,6,6-trimethyl-5,6-
dihydro-4H-[1,3]oxazin-2-ylamine (intermediate XI-2) and 6-cyclopropylmethoxy-nicotinic acid
(CAS1019546-29-2, W02008130320) following procedure I yielded the title compound as a
light yellow solid. MS (ISP): m/z = 463.2 [M+H]".



trifluoroacetic acid was added and the m xture left to warmto room
tenperature. After 4 hours WO 2011/ 069934PCT/ EP2010/ 068912 - 81 - the

sol uti on wezopawsd into a saturated sol ution of sodi umphydregencnibonat e,
then extracted with ethyl acetate. The9tonbined organic |ayers were dried
over sodi um sul phate and evaporated. Purification of the crude product by
fl ash chromatography on silica gel wsjng.a,gradient of heptane and ethyl
acetate as the eluent yielded the am n oxa2| ne XXIV toget her with starting
5 material and am no oxazine X | nt er nedi at e
XXI V- 1 S¢Gbloro-pyripgdinepdscanbexylity RS‘d— ﬁy((RstZaamlinﬁgS $1d81ﬁ({reﬁ>66tentﬁtwlnﬁa% 4-

(2-fl U‘d’ilﬁr(ﬁomH-l[Ps}ﬂiﬁﬂﬁlﬁ-yl‘}4ﬂﬂﬁmlplfen§llfhd‘ﬂi\d@r0 4H-[ 1, 3] oxazi n- 2-y1] - di car ba
mc acid bis- tertbut ester (internediate XXIl1-1) (2.2 g, 4.5 mmol), the

product [( 5, 5- |quoro 4- (2.1l uor

P £ o pheng 15 - S EHUPE S8 RG-SR F T aRamheny RS gorsd sy s 6

t er t5> buihpidredHtd, 3(]@xa961 Zg)ylawase c(luttalrrmdchtaﬁlazwahd eS-tllam-pvBn{diisF)-cantm zyl
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di am neéfrd:g)b({f Y?lgop% é;lbl%{[l ?éol ge%ggiﬁ%gﬂix?]@? oa%aé\s)vgta%élﬂgdn h@? ?m?r %ﬁ%orﬁ%&nd
XXIV (3MaE]lmmol ) (intermediate XXI11-1) in a nixture of 15 ethanol (33 m)
and tetrahydrofuran (33 nml) was added at 23 C under inert atnosphere

pal | adi um on carbon (133 ng, 1.25 no@mpleBBe m xture was evacuated and
flushed with hydrogen three tines, then stirred overnight. After

conpl e t he MLLAS it andc [essure
The’or attnppbindh a2t omitean A mr BYTRER PR B
he ptlandriarethdiHhe-dilgekeo-dite [ 53] okingn-dl-yipdtfldaroyphengl] tamedBoc- pr ot ect ed di am ne
XXV. InterrredlateXXV1(R2:F; R3 = Me; R4 and R5 = H): Starting

from [ (R) - §no- dhideHQtiBn4of (R)-4-(5-amino-2-f] henyl)-5 5-diffuoro-4.6.6-trimethyl5.6-
(2-fl uoro- -nltroep%elni} f (rge r(1 ammo uord? enﬁ)g : u8§<0aZ| n- 2 lqr][31/e]ycarbam

c acid ﬂlé’rde'fBHt[)ll3 T2 Q/kmeee g(mtsrra@l%ﬁo 2)t ged ps deilieqromethyl-pyrimidine-2-
[ (R) - 4<ho ch?fd‘ubw@ﬂgvp@b&myé) ylél,d%dméthtmmlfbuﬁ@hmbvhnemm MS (ISP): m/z

2011/ 069@?&%32010/ 068912 - 82 -
5, 6-di hy 3] oxazi n-2-yl]-carbamc acid tert-butyl ester (0.83 Q)

was obtained as a white foam M (ISP): mz = 358.0 EMHI. The
fol1%0w ng exanpl es have a basi c grdisamjplegdndi ng on the reaction and
purification conditions they were isolated in either the free base form or

as a s&ljfet - (ﬂypaﬁl% E-cfag o 85€a ﬂld 5[33@115 2L HhES- 5, £450) - 416 6-trimethyl-5,6-

5-Chl oro ne- 2-car ICc ac

[ 3-0R) ﬂzhﬁpﬁ'di -H1.3loxpgipioy 4ﬂw10ﬂghen5!lelmdﬁydr 04H [ 1, 3] oxazi n-4-y1)-4-fl uo
r o- phenyl pam de The condensati on of

(R) - 4- (5- amh®ioc@dehsstivn- phe®)l)« S abirmdi-1 fluerepbnyBids-difofo-djcto anethylls, 6-

4H[ 1, Zi | am nte dia.e - n . .

5 chi oPUSER T A Gk e AR RS Ber i o metutpaping Peraberstifactd ¢
confbouiollesing prodednteed yiadddd, thvslmd Shnpounldz as=a 39Vt s¢lid HYIS . (IR anmplze= 2108.3

5-Fl uor[gﬂgml di ne- 2-carboxylic acid

[ 3-0R) no- 5, 5-di fl uoro- 4- net hyl - 5, 6- di hydrol5

4H [ 1, 3] oxazi n- 4-y1) - 4-fl uoro- phenyl | -am de The condensati on of

R) - 4- (5- ani no- 2- f | uor o- pheny1) - 5, FExmMpladpo- 4- met hy1- 5, 6- di hydr 04H41, 3] oxa
n-2-ylamne (internediate Xl-1) and 5-fl uoro-pyridi ne-2-carboxylic acid

i
ol | ovmsnnnnﬁ@ﬁﬂﬁuhyl- yiaziledechrboeylid hdi@ [SYIPLHAhiASG-5F-8iTluord-2556-alimetHYB
| SP): Srg czllhydro ﬁl—lz[l[‘JyY|+ )I;_gzm 4E>i) Muoro -phenyl]-amide and example 35 a) 5-
25 Trifluoromethyl-pyrazine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-
5,6-dihydro-4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide hydrochloride

(
z
f
(

The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4,6,6-trimethyl-5,6-
dihydro-4H-[1,3]oxazin-2-ylamine (intermediate XI-2) and S-trifluoromethyl-pyrazine-2-
carboxylic acid following procedure I yielded the title compound as a light yellow foam. After

30 treatment with hydrochloric acid in dioxane (4N), evaporation and trituration with diethylether

the S-trifluoromethyl-pyrazine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-



20 3-Chl or o- pyri di ne-2-carboxylic acid

[ 3-0R) - 2- am no- 5, 5-di f |l uor o- 4- net hyl -5, 6-di hydro4H-[ 1, 3] oxazi n-4-yl)-4-fl uo
ro- phenylwernd@e9934 The condensation of PCT/EP2010/068912

(R) - 4- (5-ani no- 2- f | uor o- pheny1) - 5, 5- di #% vor o- 4- met hy1- 5, 6- di hydr 04H-[ 1, 3] ox
azin-2-ylamne (intermediate Xl -1) and 3-chl oro-pyridi ne-2-carboxylic acid
foll owm I t r

(Tsp) AT RLAEER Rl P‘l@@%”ﬁ%%?@&%ﬁ% OB e T
acid yellow solid. MS (ISP): rn/z—4622

[ 3-0R) - 2- am no- 5, 5-di f | uor o- 4- net hyI -5, 6- di hydro4H-[ 1, 3] oxazin-4-yl)-4-fluo
r o- phenyl pam de WO 2011/ 069934PCT/ 0368912 - 83 - follow ng procedure
| yielded the title conpound as a colorless solid. M5 (ISP): mz = 401.2
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met hyl tﬁn@thﬁl{@@hﬂ}m-ﬂﬂ-Bl],b]»azzm—44yl)«-al)ﬂuberrplmnpl-]-plhmdyI Panm de The
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| yi el de@okyIe ddid foal WB@H@@I |dc@liic @] dompoRinll as Mo/ Hite SBNd. MB 1SP) 467 2
[ MtH] ' 0% ° rif Iuoror%tehil peyl‘l dldgfg)Z cgiboxyl ic acid { )
[ 3- OR- - 5d|fluoro4rrethyl 5, 6-

di hydro 4H[ 1, 3] oxazi n-4-yl)-4-fluoro-phenyl Pam de The condensati on of
(R HH4- (5- afﬁm6—026Ibpw@ybnthm«yyﬁWaﬁnGdeafHowh@aod,d wes hpthinsd @s thlloypdr 04H41, 3] oxa
zin-2-ylamne (internediate Xl-1) and

3-trifluorg mastoh?{ GuPYJ obaﬁo% @%Mylch&ogﬁm éédfgséo 4@r%ﬁ915”%' ry

yielded the title cor(r?]poun col orl ess” sol

[ MeH] * dipsthrsulahoxide €hmgly gvas- trqaéﬁsir Wltbm@pmyizn@m%@& 914 1 n&cﬂﬁl rnmol) and
[ 3-0R) 3w@8‘ﬂeﬂ®oﬁs§uﬂl Hyldkide @- 1meg, eyl 8 151rrﬁr1) The mixture was 1rrad1ated 1n a microwave

AR L A AR A TR
AHAIB, 3lcontamicd -f@r yodlndr AlS rhinntes ran8di°@t Eoxihe Zly)orimpj the reaction mixture was quenched
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Exar’rpl éOEgO'z’fBlXBJT@-OIﬁITCﬁh@}O(bﬁp@ dichilerempthang 020y mbe Taeicgmbined organic layers were
[ 3- OR) dr'zle@@v&osoﬁluﬁn di:f f‘;héﬁgr &aﬂofﬁ?édhéflreéuc@d Proxgeomtt fitalBl Wepaiiedy Tmdvd | uo

r o- phenyl Pam nsation

(R) - 4- (S Htﬁmzhsflﬁluaw% @Hgﬁ%r Isuré“lcail?r} by fleshy clremaiperaphy o 11l A pieldes) oxa
zi np(2- yhaagidyelopioplyBhetaekyap gahe-2)catiostyBe ol ehbordff-phitt dotie-(2:83a5 o7y b
acid fqll (r)}mg/ps@g%ge ur Fm]ded the title conmpound as a colorless solid.
M5 (IS WD 2011/ 069934PCT/ EP2010/ 068912 - 84 -
Exampl e 9

Pyri di ne- 2- car boxyl i caci d[ 3- OR) - 2- anmBExani{l&3di f | uor o- 4- et hyl - 5, 6- di hydr o-4
H [1,3] oxazin-4-yl)-4-fluoro-phenyl pam de

6-Chloro-pyridazine-3-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-

dihydro-4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide and example 37a) 6-Chloro-
25 pyridazine-3-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-

[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide hydrochloride

The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4,6,6-trimethyl-5,6-
dihydro-4H-[1,3]oxazin-2-ylamine (intermediate XI-2) and 6-chloro-pyridazine-3-carboxylic
acid following procedure I yielded the 6-chloro-pyridazine-3-carboxylic acid [3-((R)-2-amino-

30 5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-4H-[ 1,3 ]oxazin-4-yl)-4-fluoro-phenyl]-amide =~ which,
after treatment with hydrochloric acid in dioxane (4N), evaporation and trituration with
diethylether, gave the title compound as a white solid. MS (ISP): m/z = 428.2 [M+H] .



The condensati on of

(R) - 4-(5-am no- 2-fl uoro-phenyl) -5, 5-difl uoro-4-nmethyl-5, 6-di hydro5

4H-[ 1, 3] owezbor/@sggham ne (internediate XI-1) and pyridi meT2Pe@nioesoytic acid
fol |l owi ng procedure | yielded the titt& conpound as a colorless solid. M
(ISP): mz 365.2 [M+rH '. Exanple 10 3-Fl uoro-pyridi ne-2-carboxylic acid
[ 3- OR) - 2- am no-5, 5-di fl uoro-4-net hyt a{}nﬁe%hydrom—l-[l 3] oxazi n-4-yl)-4-fluo
ro-phenyl panm de 10The condensati on o

(R -4- (15 am no- 2-fl uor o- phenyl) -5, 5-di f| uor o- 4- rrethg/l 5, 6-di hydr o-

4HA1, 3] &H%OﬁoeeW&mr@r%&%ame X1 -atjd and3-((R)-2-amino-5,5- difluoro- 4,6,6-

3- f | uokAmeYKyIH, 019ikdd¢ 4P B lokaARi4dy1)-AL i ftheh rpmuée | yielded the title
conmpound as }; col orI ess solid. I\/B4dy;SP): rﬂ?m— g 2 [MH '. Exanple 11

5- di ne- 2- b
(3 0R) 2, ot kR BY ol5)- Tt yinos2 SugranghsnaDaid difopy 44y rimerh-5.-
oxad ndmyylﬂg 44-[fl 1 3Jeraginphghylihaniidenadite xi k) end 1d)difluoromethyl-1H-pyrazole-3-

5- Cyan . i . .
3+ o) BRI RE BRI St TRl Red thesiv smpound i p 105 SRS NS APV 11
or ophemA38ahi de hydrochl ori de The condensatr on of

(R) - 4- (5-am no- 2-fl uor o- phenyl) - 5, 5-di f | uoro- 4- met hy1- 5, 6- di hydr 0o4H41, 3] oxa
zin-2-ylamne (internmediate Xl-1) anhneplegno-pyridine-2-carboxylic acid
foll ow ng 20 procedure | yielded the title conpound as a colorless solid.

M5 (1 SB) er di ine

tr ent maE R ER PP sTRN ¢ et p R aleh g LR P aipfg S S prs i -

di skbl dildydrgaith[1,8] oxazierd-phrd-Bvapeplengl-aniide 5- cyano- pyri di ne- 2- car boxyl i c
acid [3 -((R-2-amino -5 ,5 -difluoro-4-nethyl-5 ,6-dihydro -4H [1,3]0
xazin-4-ylypd cohaéhgrtrbnpae@uj h(s-oRThd1o- 6L BRGH B F'Qilﬁ\@o?oqb&@t'h%?'@cﬁh}%ré!m' te

solid. 25Exanpl e | oro-pyri m di ne-2- ic acid

[ 3- OR) “b-Hnd lagazm- %-yéﬂmlrleérnéerzrlffﬁef%iﬁ% apd érqwap A¢¥2PQ-P3TidReZr srrbexpiiy agidf | yo
r 0- phemyll@Ak gfocedureT N§id@AdeRsEd @mpdund as a white solid. MS (ISP): m/z = 424.1
(R -4- ﬁé’a%ﬁlno 2-f1uoro-phenyl)-5,5-difluoro-4-nethyl-5, 6-di hydro4H41, 3] oxa
Zin-2- ne (internediate Xl-1) and 5-chl oro-pyri m di ne-2-carboxylic acid
30 followi ng procedure |I yielded the title conpound as a col orl ess solid.
MSI8SP): miz = 400.0 [MH . V\Dmmbl@@QQMPCT/ EP2010/ 068912 - 85 -
Exanpl e 13 5- Chl or o- 3- net hyl - pyri di ne -carboxylic acid

34(R Iy
ar hycr 5 Ganp oyl By Siyae e G e S o e
(R) - 4- P-dikydre- éfkilu?dp&azyrrérry)ﬂﬂawsowﬁmbaaude net hyl 5, 6-di hydro- 5
4H-[ 1, 3] oxazin-2-ylam ne (internediate Xl-1) and

5- chl or o- 3Tnetcbrrdiem@arrdndbfrQR,O.zrc(araJramcylzifﬁlo@dfipIci‘eﬁ‘yﬁ))L$ SuiiM@rpuonedyrs6ldivjdebded
t he t I ¢ lH?[{I}Cﬂo Yo -y?srm%e C(?ntgrrnlle%la’?e %8' )dandl\@ glclopt)opyquhynyl pyrl%ime £ carlf)'l)xyhc

5 (2) 2 AR TCOAS 1034 326138 XWO209P0UI0N6) Blloanippppledac I ¢ffcBibdRhe Pitlawbmpeddsasdi t |
uor o-4-, e%h@ﬁhsils@)dhl/@ydﬁ% §I—M+:H]8] oxazi n-4-yl)-4-fluoro-phenyll-am de
The con nsatl on

(R) - 4-(5-am no- 2- quoro phenyl) -5, d|fluoro 4- et hy1- 5, 6-di hydr o4H-[ 1, 3] ox
azin-2-ylanine (internediate Xl -1) %*ﬁ!nple 41
5-(2,2,2-trifluoro-ethoxy)-pyridine-2- carboxylic acid follow ng procedure

I[ MXIH] el cseﬂlﬂubeomhﬂioﬁngmﬁmﬂcaﬂm el mherssa&(mlz-%nnhﬁ% Sltﬁlli’lloroﬂd-ilaeffhﬂ@%-z
oro .l I he- car pox I C acl
3o Ry Sl aPeEatieAn by G anpmfieng Rhiae Y

di hydro-4H-[ 1, 3] oxazi n-4-y1)-4-fl uoro-phenyl | -am de The condensati on
of 25 The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-

(R)-4- Qrfra %@JB% | n& gh'é?ﬁgc ppﬁﬂ%)’ri]l%dlé’_{ 5)43'15' WO O diriiB et hoky syl dityeds . ddid Ly iR] oxa

zin-2-y

5- chl o8 ddCASId7 $3233y34-4i W@@_Oggﬁl@éﬁyfqllewggg procedure I yielded the title compound as
a white solid. MS (ISP): m/z = 431.3 [M+H] .



20 follow ng procedure | yielded the title conmpound as a colorless solid.
I\/B(IS) mz = 463.2 [MH'. Exanple 16
5-Trifl UOWOI‘mIll?‘Dﬁb%pyrl m di ne- 2- car boxylic acid PCT/EP2010/068912

[ 34(R) - 2- ami no- 5, 5-df f | uor o- 4- et hyl - 59%-

di hydro-4H 1, 3] oxazi n-4-yl)-4-fl uoro phenyl | -am de 25The condensati on of

(R) -4-(5-am no-2-fl uoro-phenyl)-5, %gg 0- 4- rrethyl 5, 6-di hydro-

4HA41, 3] oxazin-2-yl am ne (i nternedi ate ?

5tr|fluororreth¥ pyri m di ne-2-car boxy]ic amdfollovmn rocedure

yi el ded@-¥Ineremet exxcswemwz-a%rngm oAtk s [H(R)-2vgminosp- dlﬁwzro-4 mhyé -5,6-

[MEH aindofRo204-11,009024RCTH EFRGKOL(REIA midB6 - Exampl e 17
S-Trifluoronethyl - pyrazi ne-2-car boxyl Ic acid

[3-0R) - 2-a u

ihyar o arit s apastdion SEYRFHCRRIN g hoshr i it re eyt £ibro-

( R) -%4- @5-Hid Jngazn-2iylomioe [ meeryibilials X1di) fand dr Buctomethoyt-pSridindiZhsadbaxylib acid
4R 1, ﬁ&ﬂﬁ?ﬁﬂ 208l @WO()Q(?I @%gdxlﬁ') ng(g d]oﬁd@%ql gelded the title éaound

5-trifluoronet I'ic proce ur i"el°ded
the ti tcpbrlé%ﬁﬂsbﬁ/#ﬁjg B):aneai D3 BBYHIL. MB (1SP): niz = 434.2 [MkH

Exanpl e 18 4- Chl oro-1- net hyl - 1H pyrazol e- 3- car boxyl ic acid

[ 3- OR) - 2- am no- 5, 5- df f | uor o- 4- net hyixkinple 43

5, 6-di hydr o- 4H—[1 3] oxazi n- 4- y1) 4-f1 uoro phenyl Pam de The condensati on

of (R -A4- fl uoro Hor. o 4- hy.dr o4H.
1,5 5O it B PR e pting & Cagbony HE i T BT R - S ST HLG/ECS-
- 1-1oet myethyl-s, pdilaybrot4H-31,3 o iodry ) et- ﬁuomb lblndliyﬂ\mmglepr ocedure | y| el ded the
itle conpound as a col orl ess anorphous material. M5 (ISP): mz = 402.3

t
[M*H] 15fxamBh&ntdion of (R)-4-(5- _2-flyorg-phenyl)-5,3-diflupro-4-methyl-5,6-dihydro-
5 Ioro {)yr?gene-n -(I:Oz;lromg ?lc(ac?lmmo U)OTO enyn) : %or? me y4 6, é-y ' nmet h

yl - 5, 644l Inddaxesing Rrylaminp d)klﬁﬁlimﬁdlﬁl?/ P§L 14) and,6r@- ?p%éﬁwmwwempoxymldme- -

Conden%@rtbb icodcid exarnple 30 a), b)] followmg ]%rlocedure Illylgldgd the title chonipoung as a white
i fluoro- trinmethy -

(R)-4-(5-

di hydrg %fﬁ(‘féj?l@%é Zi ng%ogﬁgﬁh)ﬂ\e (intermediate Xl -2) and

5-chl oro- pyri di ne-2-carboxylic acid 20 foll owi ng procedure | vyielded the
titl%e conpound as a white foam I\/SEX:@E])IMMZ = 427.2 [M+H' . Exanmpl e 20
3-Chloro-5-trifluoromethyl-pyridine-2-carboxylic acid

[3-0R) 5 i i _di i
e et e Zgﬁéﬁ% ooy dutineg-carboryle ekt SRS iR S iore
exanpl &-metyl-3,6-9i gt o¥azin-dyil nw ppoylbpmide- car boxyl i ¢ acid
[ 3- OR) - 2- ami no- 5,5 dffluoro 4,6, 6-

trimet hyl - $h&-cdndeditwnd b (1)- 3](@>aaﬁﬁmz4}u»id-pl4edyn)u9,5x&iﬂnhﬁawrﬁamw@,@dihydm-

hydr oc i ge The,c den on, .of .
(R o CEELRetBe S REPE0 TRr0Re 86 o) g 2336 Rerpapen-Rppowygpyridine-2-
di i3odr (oalzbbixflilc e&]lcbfqilbwmﬁg?ply)bamrﬂéyléldﬁd elrentittt @atngpoxind 2§ a awke solid. MS (ISP): m/z
3-chl orLos -t QM roronethyl pyridi ne- 2-carboxylic acid follomﬁng procedure
I yleldeJ'Hh e conmpound as a white foam Ms (ISP): 30 niz = 495.1
[MtH] ' . After treatnent of the title caonpound with hydrochloric aC|d in
di oxane (4Nhe Sd¥dpot-aticoilagrg-Rrppaxy)-RyTidncwr ¢arbeKyle aGidetasbtaingdes follows:
3-chloro-5-trifluoronethyl-pyridine-2-

a) In a manner analogous to that described in example 30 a), the alkylation of the 5-

hydroxy-pyridine-2-carboxylic acid methyl ester with potassium carbonate and trifluoro-

25 methanesulphonic acid 2,2,3,3,3-pentafluoropropyl ester yielded the 5-(2,2,3,3,3-pentafluoro-
propoxy)-pyridine-2-carboxylic acid methyl ester as a light yellow oil. MS (ISP): m/z = 285
[M]".

b) In a manner analogous to that described in example 30 b), the hydrolysis of the 5-

(2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid methyl ester with lithium hydroxide

30 yielded the 5-(2,2,3,3,3-pentafluoro-propoxy)-pyridine-2-carboxylic acid as a white solid. MS
(ISP): m/z = 271 [M+H] .



WO 2011/ 069934PCT/ EP2010/ 068912 - 87 - carboxylic acid
[3-((R)-2-am no-5, 5-di fluoro-4,6,6-trinmethyl-5, 6-di hydro-4H-[ 1, 3] oxazi n-4-y
1)- 4-fl wocepiemsl] - ami de hydrochl ori de was obt ai ned a®Ca/ERRINOEOL | d.

Exanpl e 21 -95-

5- Cyano- pyri di ne- 2- car boxyl i caci d[ 3- OR) - 2- am no- 5, 5-di fl uoro-4, 6, 6-tri nmet hy
| -5,6- 5 dihydro-4H[1, 3] oxazi n-4- yEL% nal% ikl4qor o- phenyl | - am de The
condensation of (R)-4-(5 -anmno -2 WoF o phenyl)-5 ,5

-difluoro-4,6,6-trinmethyl-5 ,6- dihydro -4H [1, 3]oxazin-
(i nter ﬁd&»ZaPéi%m*z}hmérpsr@m%r%quahﬁeaczd clér(&E)c%M%macﬁ %diwqreﬂrwgthyl-

procedlsmadihym@hﬁeg 3162azin-ul Zﬁ) 491006 pHeRd|-ami@é f - Wwhite foam MS (1SP): mz
= 418.2 [M+H " . 10Exarrp| e 22 3-Chl oro-5- cyano pyri di ne-2-carboxylic acid

3-0 2- ,.6-.1 th 6-.d 4 4-y1
P or o ShRgRaiine S URE (Rt TR bRt Sl b 8l Y
cyarfo- gy 1c3 Jngazin- é@rlebnmy I(incermedidte XI-1) and 5-(2,2-difluoro-ethoxy)-pyridine-2-carboxylic

(3 0R) aAanlrnel hUgcomof it B o5c8u0L hYiaail RioLonaal & )

-4-fluoro ori ensa Ion

(R) - 4- (aswla%sabd21\45|(1ﬁfr)om@mﬁ§i§lw+ﬁ]duf| uor o- 4 6, 6-tri methyl-5, 6-

di hydro-4H-[ 1, 3] oxazi n-2-ylam ne (internediate Xl -2) and

3-chl oro-5-cyano- pyri di ne-2- car boxgaamplea@ed fol |l owi ng procedure | vyiel ded
t he 3-chl or o-5-cyano- pyri di ne- 2- carboxy ic acid

L3R 55 e imeho s bk e Zeaeian IF b P QR e e hiorh Sdelin vt

d| olané,q-ditiydredHpds Hoxanin-dryd)-2401uoro-phenyli-amide t h di et hyl et her, gave t he
title conpound as a white solid. M5 (ISP): mlz = 452.1 [ MtH'. Exanple 23)
?350[)') ?2' 32"19% (%X%&é?fsﬁ?onzoﬁ %Rp@)@lahﬁn@g'tﬁloro Pheny6) -5,5-difluoro-4- rnethyl—S 6-dihydro-

di hydr 6H4n3[]9xaezjllb%a&4rwna(me)rmdm%%) yYenpadmethexa-pargsine->garkpxylic
3,5-D @&hqem@é 3pY folBinigr BrocadiROX yidldedaté @ltle compound as a white solid. MS (ISP)

[ 3-0R) - i fluoro-4,6,6-trimethyl-5,6-di hydro-4H 1, 3] oxazi n-4-y1)

-4-f u6IP/6 p%?g%yﬁgg[ﬂ?de hydr ochl ori de The condensatl on of (R)-4-(5
-amino -2- fluoro-phenyl)-5 ,5 -difluoro-4,6,6-trinmethyl-5 ,6- dihydro -4H
[ 1,13] oxazi n-2-yl am ne (internedi at Exdmp 4dnd

3, 5-di chl oro-pyridi ne-2-carboxylic acid follow ng procedure | vyielded the
3, 5-di X

) 6‘5%1%90-%’%%@2 grlﬁﬁ:ériw Béhii ?Cd(ﬂflg%;}{%ﬁk ?5%1 J}Ho 43{% rfr (ﬂhﬁl

_ ani de 4hhllcHoxagindryl- f‘é&t%mhewlﬂﬂnnglqr ochloric aC| d | n di oxane (4N),
evaporation and trituration with diethylether, gave the title conpound as a

whi te sol i @the MonddnSition Bf (R}‘-445~'hnﬁnd-[2/fﬂtﬂo'ro-pl4@i§d)15,BMﬁ?llUTﬂ)-'4-metV1\Q-5,6-dihydro-

/ Gl 088, | . T
5- Gl O U BT P2 M nd T3S EFES,y FidJpc  >-cloro-prazine 2-carboxylicacid

[ 34(R) {@icamig précedudt T lyinddaal- thebtitte tompaindy b6 a6whiitdhyalrdo-MB- (I3P B|roxazi4004- y 1)
-4-flu Hﬂ]henyl | -am de The condensati on of

(R -4- no- 2-fluoro-phenyl) -5, 5-difluoro-4,6,6-trinmethyl-5,6- 5

di hydro-4H[ 1, 3] oxazi n-2-ylam ne (internediate Xl -2) and

5-chl or o- 3-f | uor o- pyri di ne-2- car bd&AMRIe48i d f ol | OWI ng procedure | yielded
the title conpound as a white foam M (ISP): mz = 445.2 [M+H]', 447.2

[ M-2+H, 5 DEohasrel 8y rdzine-2-cdrbdxylid uor it hy[3-am12dmﬁr025 s&nh@mu-memylcs 6-

[536( ((le) ‘ﬁ'mA-Iif €3§’]"8§<‘H ‘Fﬁ{)zf é‘i‘)ﬁogﬂl{qrnlﬁ' lﬁﬁenyl | - ami de The

condensatl on of (R -4-(5 -amno -2- fluoro-phenyl)-5 ,5
- diZ3 uor o- 4h6, oendmlsatlmnhyﬂ(ﬁ) -4 5-adithny-drfioratpherfyl); 53]5d>iﬂuqrn-42m?tlhah5 figlihydro-

(i nter ppd}aj Sxe?%n lﬁﬂﬂe h{eg%cﬁ%o!ﬁtlgy LadY3 52%&1‘?018 a{)y? ﬂ%%%‘éﬂb&ixﬁﬁc/‘s %gld

foll om ng proce i e conpou | SP) :

m z = Agovong prpge urellsas@é theotdflos cempeyghnast Aok ltepwhdeS, @SRarpexy|43¢-laci d

[ 34( R) {Re+TY 363, [@H;Igm]moro 4,6, 6-trinmethyl5, 6-di hydro-4H[ 1, 3] oxazi n-4-yl)
-4-fl uoro- phenyl | -am de



The condensati on of

(R) - 4- (5-am no- 2-fl uor o- phenyl) -5, 5-di fl uoro-4,6,6-trimethyl-5, 6-

di hydr o- Avo[20113)6e96azi n- 2-yl am ne (intermediate Xl -2) an@CT/EP2010/068912

5-f | uor onet hoxy- pyri di ne-2- 20 carboxyPéc acid (CAS1174321-03-9,
W2009091016) fol |l ow ng procedure | yielded the title conpound as a white
solid. M5 (ISP): mz 441. 3 [MrH 'R aﬁﬁé@ gRYe 27)

5- Di f | uor onet hoxy- pyri d| ne- 2- carboxy’f cid[ 34(R) -2-am no-5, 5-di fl uoro-4,6,
6- trinethyl-5,6-di hydro-4H-[1, 3}oxa2| n-4-y 1%@4 f | uor o- phenyl | - am de 25The
condenSE Y-y riding- cz(rboxwﬁ il 1SRt Znaminoshdriliflyory- 4@ethyl-5 6-dihydro-4H-
-difl uQI 9jckasinbs-y glmﬂhuibr&phﬁn yNlakyide o - 4H [1 3] oxazi n- 2-yl am ne

(inter rredl ate XI - and 5-difl uoronet hoxy-pyridi ne-2- carboxylic acid
(CAS117432 W0200909 I I oW roced re it
conpound aih% v&‘??ﬂg SFEHm © ﬁ/B](? éF()‘g ng g FWVP 95 Elf&% g h 1V€§
2011 069884P¢H/ [EP}ERMOB8ibdine (ﬁ@:rmedlate Xhe) @Udldeq}@ad)-lpglndmf: -2t Ryboky(i6 ac@im no
-2- fl i 0. .- 4H
2 lf@lgosxﬁﬁg%%@%)iué I )r?ellarllétife{hlﬁg gtoém%u@%§ 4 ﬂgﬁt@éﬁoé sofla. SYEE)0 ny#E408.3
5-(2, 2{M+ﬁ]uoro et hoxy) - pyri di ne-2- carboxylic acid (CAS1097730- 45- 4,
W2009091016) follow ng procedure | yielded the title conpound as a whi te
solid. M5 (ISP): mz = 473.1 [I\/HrH]'EXQ‘i,Em@IspIe 29

5-(2,2,2-Trifluoro- ethoxy) pyridi ne- 2- carboxylic acid

[34(R) n055df oro

trimet ﬁy‘iﬁ@r%’l’éir‘ "%] 8§'§z R-URY-2yamingr 33 9iTyarart mstnitges-dihydygr,
condde ngd#k-[1o3] odzin- 4-yl) 4 chloro -phenyl]-amide

(R) -4-(5-am no-2-fl uoro-phenyl)-5,5-difluoro-4,6,6-trinmethyl-5, 6-

di hydro-4 . ] _ _

5 (5.2 211 Il%fﬁ’é?@él@‘%%d%é@?*%?‘r(?gﬁ%@ %Wkﬁéﬁﬂ AN ey o

pr oceddFel .3 lpxaaidlamiae i ntarmedinound-Rs %tldvvhﬁc lor%mﬁldlws%qaémxth Acid
491. 2 [fMtki}m pIdb%d&e(IZyladé’d tHel thtl Ui oRind X Yoh o tvh e @@hc?-MSF(IBPSth/zC agk® was
obt ai gi% lo[% K 5-(2,2,2-Trifluoro-ethoxy)-pyridine-2-carboxylic
aci d 3@ {d JFFd I an at m)sphere of nitrogen a solution of

5- hydr oxy- pyrldlne 2-carboxylic acid 15 nmethyl ester (200 ng, 1.31 mmol) in
N, Ndi nmethyl formamd (2 m) was trdéatamgplatslr oom tenperature with sodi um
hydride (55%dispersion in oil, 64 ng). After the gas formation had ceased,
t he su t

A o s S S L S A L U
room tébﬁ}é’r"&@!}r‘bﬂ‘)ﬂrcmo%Bh%‘lYé]b%ﬁ}!deS0% of the starting material was |left.
Anot her 364 ng of trifluoro-nethanesul phonic acid 2,2,2- 20 trifluoro-ethyl
ester wer eTaedenda@pstioal &€ (R34 (SHamitices-chlbeo-pRag)-»B- dd@ﬁorﬁanmbtﬁples 6Eﬁlliydrdile

wor kup, reaction m X tur

sod o S SRERE B P B K ER) %}Wﬁyaale&ya B e bR
or gdhi pricayerd ywedel thasiHe dompeindmsianeff-ethitesb ol 81S €6H): unr sA0pHaMTHANd
evaporated at reduced pressure. The crude product was purified by
chromat ography on silica gel using @Xﬁnﬂie@xture of heptane and et hyl
acet ate as the eluent. The 25
5-(2,2,2-trifluoro-ethoxy)-pyridjne-2-carboxylic acid nmethyl ester was
obt ai néoch]&r%rpbﬂfi!‘@ %'SI‘FII?XE’BE’LGaH’& '%‘W@@ﬁ;?' lfIVES?r(’T"SI?“'fthyr]rlSz6 dihygdgo-3

[ MtH] " 4HR)1, Sok@sig-42ylFphéhydpamidd hoxy) - pyri di ne- 2-carboxylic acid Under
an atnosphere of nitrogen a soI ution of

5-(2,2,2-trifluor ethoxy) rb ld ¢~acid, ne er

mg, 0.92 miiﬁ?) R ?nés%thanol ql) amm g?ﬁg)éﬁ &ﬁu%ms%pﬁh}%r? (g%th ‘Ij'ro h| um
hyc&SOXI[dé]qmnoIfﬁﬂiamm@ (1ﬁ®rmgilat:e XM)mmIi)S i:hiomepmamﬂ -2{carboxytic) acidf fioaowmg
stirri at rezdlgﬁ

pr essu?go.cfe re%?m) hE\lt;\iggEt %1%1@31 %Epﬁ%ér,\%g I ori g%::ﬁgz( 13I§I)1 ﬁﬁ]sol id
material was filtered then washed with water, finally dried at high vacuum
The 5-(2,2,2-trifluoro-ethoxy)-pyridine- 2-car boxylic acid was obtained as a
white solid (125 ng, 61% of theory). WO 2011/069934PCT/ EP2010/ 068912 - 90
- Exanple 30 5-(2, 2,3, 3-Tetrafl uoro-propoxy)-pyridi ne-2-carboxylic acid

[ 34(R) - 2-am no-5, 5-di f| uor o-




4,6,6-trinethyl-5,6-di hydro-4H[1, 3] oxazi n-4-y1)-4-fl uoro-phenyl Pam de and
exanpl e 30a) 5-(2, 2, 3, 3-Tetrafl uoro-propoxy)-pyridine-2-carboxylic acid
[ 3- ((R) - 2varmnoe®3s- di f | uoro- 5 PCT/EP2010/068912
4,6,6-trimethyl-5, 6-di hydro-4H[1, 3] 0x8%t n- 4-y1) - 4-f | uor o- phenyl Pami de
hydrochl oride The condensation of (R)-4-(5 -amno -2- fluoro-phenyl)-5
, 9 -difluoro-4,6,6-trinethyl-5 ,6- i @F 3-4H [1, 3] oxazi n-2-yl am ne

(|nterrred| ate XI-2) and 5-(2, 2, 3 3- tetr I"'uor o- propoxy)
pyr| di ne- 2-car boxylic acid fol L owi n procedure | vyielded t

5- (2, 2 3Cyanapyddingdrenrppuyinaoid [H{R)k-pmine- %ér%ﬂk%%‘é’%hﬂ }.6-dihydro-4H-

-((R) - @1g ixagin=pyh Fth]l]lMlﬂezl 6,6-trinethyl-5 ,6-di hydro -4H 10
[1, 3]oxa2|n 4- y1 -fluoro-phenyl]-am de which, after treatnment with

hydr ochl or acid in di oxane evaporat i tri

i et by et ndFe “Gaiatu@’ Be EIMe IR E §P 2 RbE- LRy St Geyan

= 5Z3. 81, [S]dqulh-z -Thmirts- (mteﬁnadlatet Hi-Aafand oF-oyqmoepoidye-Byarbdkyle- 2¢id afobowyig c
aci d +

51 2, 2P SO RHARL A Olfpotl 0can g Tahis solig MS (ISP miz 3 LML o 15
sol ution of 5-hydroxy-pyridine-2- carboxyllc acid nethyl ester (2.0 g, 13.1
mml) in acetone (40 m) was treat d&XamMRI8 Sdot assi um carbonate (5.415g, 39.2
mol ) and trifluoromethanesul phonic acid 2,2, 3,3-tetrafl uoropropyl ester.

After 4 hopys, 2§z-1rhlﬂuﬂgo athok ppyltlmper edmbeyli&acﬁluw@(mtpmmss gidiflieeb-p t h
di et hyl etFelIr %tb ({? g on t s4obut| 0 ﬁ orated and the yell ow

solid Yrufr éy A AV ??ré’aqueélly a gradient of

hept ane/ ethyl acetate = 20 100:0 to 30:70 as the eluent. The

5- (1, 2, 3, 3Thetcoaddnugian- pf BBy j-apyma-difver@pbeanybeX §idiftucaciddmethy h.b-dleydeo- was

obt ai n@r'fil 53]6X?!,lergb yléfﬁ‘ﬂnbo 1&&1&6‘&1&% 6&91 76% of_ (Ew{r)ﬁuor(gvgthgkﬁ b[)Oyrld'MeZ}
468. 1 [ Mt Tetraf | uor o- 1iEropoxy pyridine-2-ca xylic acid

In a n&nbexyl amawég@ilgwmg piegedugesicvickled the téleafipireownd. S G Rydrol4psils of
the 5- (#+21]3, 3- 25 tetrafl uoro-propoxy)-pyridine-2-car boxyl i c acid met hyl
ester with |ithium hydroxide yielded the title corrpound as a light yellow

lid t SP 253 EX
N[ 38R - 2 i Ae2s - aIOR P s kel R R RN MR TATITO 3] oxazi n- 4.
y1) - 4-fl uorophenyl ] -6-cycl opropyl net hoxy-ni coti nam de 30The condensati on of
( R 1X4- (5 - anTme sotiof pofidrhydphxemptiditg-2-8arbakflcLesrdomathy] esterr (208 tigy 1-35mped)

di hyd
1 nyare, N%dlﬁléthﬁﬂf@%lg% fZI % :mgf’gzgéla%c(d %%E%ﬁmg 'gi%lﬁré%ﬂyéi }iv\gﬁ% in 011 6 g) and

6-cycl o
foll owsagl%r%%é@m@qd uhtid g@ﬁe%wdtﬁ@ntqe@seé R BBDeIOASVES qu@ﬁitw)Peﬁq %%‘I“‘idd
'VB ( | SB\)lﬁh ﬁffmomeﬂ%t@ﬂl[dﬂh%ﬂhanesum&@ %ii@ﬁg?@ﬂf@ﬁhﬁg%Qfoﬁﬁm%t 229 for 2

[ 3. OR) n& heb nlg%rgl(r)ed E{ h%}lgIOIE]F%GbGé\%??rI} \%/rﬁjg;ﬁ sgg%un hydrogen-carbonate solution and
di H3odr @tl@rH—abétata] andzha odeayit) lagerf vaordoeg madyévlapasmm:bel The recidate naatpuoificdfby

(R)-4- (:Erz?%gg[t(?gqﬁaﬁ Aﬁjghgazﬁﬂﬁngﬁega 27 ﬁaf mg? Egetaﬁe ?R @;%g {h%gathﬁ%g‘ to gl@e 35(2 2,2-

di hydro
5- chl ort@ﬂwmetﬁoenyhemdln%raﬁ@mvhc a@ddmtbyll QSWTWQ appaé@ ggneill Mase I(erdehlathd

title [855.86 L) M36(1SP): miz = 428. 2 [MrH' . Exanple 33
5-Tri fizgg?%ﬁg}hyl ;/]¥\1(Yrbn di ze Hﬂcar boxyl i caci d[3 OR) 2- am no- 5 5 di fl uoro-4,

6, 6- 10tr dro 4H oxaz ) flu m de
The_ condenEhii G ER 0? 244 B1Tlugrg- OB it %‘%@ﬁﬁﬂ acs ety coter B
E diZ4 UOrngﬂlo&D i6- nhertl)letmﬂ hl)/%ﬂ)%as?featbdhyﬂ[ o soléﬁbn {)ﬂhtBiL@fx hydrﬁmae W&iﬂigﬂlﬂ mmo l)

i nter nedi n triflu 5 rboxylic ac
o' | oweh 2By 80D kn reiegiy ciEnBRE 2 i mhOUS TR Rl S e
nmz = 46Q t]@ {emdhﬂ: trltun_ﬁﬁ(a/mtpl IN 3qucous hydrochlorlc a01d The suspension was filtered, the
5- Met h¥és rﬁzééh!%& \%ELE %&f/’é%xé(ﬂd 9{’18& % an%R? (Qz@lrﬁﬁlg?‘o éthgkf) G%Pfd?ne“z LarBokyiidTet h

yl -5, ro-4 oxazl n-4- -4 or o-
a01d as a colorless solid. Mass (calculated) C8H6F3N03 [221 14]; elfound) [M-H] = 220.

30 Example 55

Oxazole-4-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-
[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide



The condensati on of

(R) - 4- (5-am no- 2-fl uor o- phenyl) -5, 5-di fl uoro-4,6,6-trimethyl-5, 6-

di hydr o- Avo[20113)e96azi n- 2-yl ami ne (intermediate Xl -2) an@CT/EP2010/068912

5- et hyl - pyr azi ne- 2- carboxylic acid 209$ollomnng procedure | ylelded t he
title conpound as a white solid. M5 (ISP): nmlz 408. 3 [ MtH]' . Exanple 35
[5 ST{):?; ! ;O;%Hgtcgﬁéieé@%ﬁﬁbp@%ﬁg(g gﬁﬁ&y b'fﬁlo llpgenyl) -5,5-difluoro-4- rnethyl—S 6-dihydro-

5, 6- di H%Elai]nmzprﬂ@qlmm. rﬁmmwham%é} oa%erZF’]ﬁrﬁ ersbedicexsidpl Bligwing 5-
25 Tri fpkd&ﬂﬁ&%ﬂtyﬁﬁldledﬁﬁé fiaé BEmMpoGRIrRPWhiteCsofigl IS (ISP): m/z = 353.3 [M-H].

[ 3-0R) - 2- am no-5, 5-di f |l uoro-4, 6, 6- trlrrethyl5 6- di hydr o- 4H[ 1, 3] 0xazi n- 4-y1)
-4-f1l uoro- phenyl pam de hydrochl ori elﬁgsndensatl on of

(R) -4-(5-am no- 2-fl uoro-phenyl)-5, 0-4,6,6-trimethyl-5, 6-

di hydro-4H-[1, 3] oxazi n-2-ylam ne (internediate Xl -2) and

5-tri fluor a{mhyl,«bxqureaét-imd)@yhcacidobay((Ra-Zanhmofias-ldaﬂﬁorg Hmetdgddedihydre! ded

the tit $4 Laywgboam After 30 treatnment with
hydroch @ aC| |odxd5gz}h(e§%| . evaporatl on and triturati on W th
di et hyl ether t he 5 trlfluororrethyl razi ne- 2-car boxylic aci

[ 34( R) - 2- akasosdasyiqn gbiR)-4-(8; aameq rfeogrphenyies. S-difluoro-4- rnethyl-S 6-dihydro-
2011/ 0a2RR4RENIAP2G140Hh 86 § et med A% XI-1) and 2- ethyl oxazole-4-carboxylic acid following

5,6-dih dr H i n-4- 4f|uoro d l.ori de was
obt ai nél RO R e P BRI PSR VASES: s 35 M 1T Examp o 36
5- Cycl opr opyl net hoxy- pyrazi ne- 2- car boxyl i caci d[ 3- OR) - 2- am no-5, 5-di f| uoro-4
,6,8 5 trinmethyl-5, 6-di hydro- 4I—I—[JE1&]mp(laﬂ7n 4-y1)-4-fl uoro-phenyl Pam de
The condensation of (R -4-(5 -am no -2- fluoro-phenyl)-5 ,5

-di fl uoro-4, &lgr(;lﬁ Hgf %Ya%oﬁ -4- @arb%'xgl\ffj Ta@id gfk(R%]% -3 grﬂ'lﬁllyllom

(internedi ate | opr opy yrazi ne-2- car boxylic aél d
fol l ovde@’%Ptﬁ'c,fE'&lbﬁ Xﬂz%lr‘b}’]dl'é‘dﬂ‘!‘?f@ RhenyHl- %ﬁﬁound as a white solid. M
(I1skP)y: mz 464. 3 [ MtH]' . 10The 5-cycl opropyl nmet hoxy- pyr azi ne- 2- car boxyl i c
50i ﬂl was Omh@icﬂﬁd’engﬁtlcﬁlogf ‘QW)M (5-amifb- SmLigtd-pHeI@/?éS,5-dif|‘h;or_o-4-rélethyl-5,6-dihydro-
chl or yrazi ne carbo ica : i~ 9 in.dry : :
o ot hPEl BREIAGR SR RE) (Wi o s Lo Ted 2 P pI N faborettic e
14.16 mﬁnilo)wiagnqbrqnminl@rleyhebi@dahﬁs titlenchyngpond de a (c@lotRsg yis@is8ihmds )(ISPihevz =
m xturgg g\@i eltadl ated in a mcrowave vessel at 80 C for 45 mnutes. In
order to C e the transformation the irradiation was 15 continued for
anot her 45 m nut es at 80 C. For the workup, the reaction m xture was
quenched with a solution of citric E¥mpled899, then extracted with ethyl
acetate (5x30 ml) followed by a 20:80-m xture of nethanol and
di chl onovrtHaetae164- dii:l)oxy]ihaicﬁ‘d) PR L-ni25,5-difll 6oS4- Wit Ry I, -2l a9+ 4 H-

sodi um hat e vV, orat reduced pressure and, finally, lyophilized
to remgf/’gi éﬂjﬁﬁ 4aﬁ eé'é’hbﬂg €de. Further purification by flash

chronatography on silica gel yielded 20 the
5- Bl opr opht rmendemgstiqmy p AR ré-(3-aounddsfiorephaiyt)- 2 §-difftucwd 4-mitihy 5,6 elihydirg-1. 83
g’ 27%4@1f It ﬂsg {-2- gj}@nﬁlk Slﬂnte eHiate 1 -1[)M+E!qul : 2-@ﬁmlo§aggle-4-carboxylic acid

| or O- yr| azin car boxyl 1 ¢ aci , ,
[3 OR) Tollogying grecagdues | [yifdds- %66‘[1@ p@mﬁ@{qqiygs_ g white solid. MS (ISP): m/z = 369.1
di hydr ¢ gfl 3] oxazi n-4-y1l)-4-fluoro-phenyl pam de and exanpl e 37a)
6- Chl oro- 5 pyridazi ne-3-carboxylic acid
[ 3-OR) - 2- am no- 5, 5-di fl uoro-4, 6, 6- ng:éx nmet h¥1h, 5, 6-di hydro-4H[ 1, 3] oxazi n-4-yl)
-4-f 1l uoro-phenyl Pam de hydrochl ori e condensation of (R)-4-(5
-amno -2- fluoro-phenyl)-5 ,5 -difluoro-4,6,6-trinethyl-5 ,6- dihydro -4H
[ 1,2 oRsfeDimethyl-axazote- 44catlmxyhdiaatde[M(R}ﬂ-mhho-s,s-diﬂuoro-4-methy1-5,6-dihydro-

6- chl or i aci:d.fol |l ow ng procedure | vyielded the

6. chl or Wr :"g%#ﬁgﬂg"?ﬂ"gg@q @13‘%}1 e[3 ((R)-2-ami no- 30 5,5 -difluoro
-4,6,6-trinethyl-5 , 6-di hy 3]oxa2|n4g - -quorog)hen IJ

-ami de whi ¢RS Caﬂ@@@atﬂ%aﬁ ﬁ%hf‘ (évapﬁncn%é}l@éfrfpb?qya 2eidlyaodrastank ydro-
evapor af-pn [arain- myuml@bl Qﬁte‘ﬁlnéd’[at@l edihyl ehder,s- cg@mypb@zbletzt-ear@@ﬂmizu ndidas a

whi t e ?Oﬁowmg proéedure) | ylel&ed the tltle cgrnpgﬂnd as a white solid. MS (ISP): m/z = 383.2
30 [M+H]".



WD 2011/ 069934PCT/ EP2010/ 068912 - 93 - Exanple 38

1-Di fl uoronet hyl- 1H pyrazol e- 3-car boxyl i caci d[ 3- OR) - 2- am no-5, 5-df f | uor o- 4,
6, 6- tri mEOlYlyBIB4di hydr o-4H-[ 1, 3] oxazi n-4-y1l) - 4-f | uor ecplePeyoBesvizie The
condensati on of -99 -

(R) -4-(5-am no- 2-fl uoro-phenyl)-5,5-difluoro-4,6,6-trinethyl-5,6- 5

di hydro-4H-[ 1, 3] oxazi n- 2-yl am ne (i]%{aq{l ¢gpate X -2) and

1-di fluoromet hyl- 1H pyrazol e- 3- car oxyﬂsc acid foI | owi ng procedure |
yielded the title conpound as a white solid. M5 (I1SP): mz = 432.2. Exanple
39 2sMethyd:S otrélwa%t%o%ﬁ%4?ﬂé'éﬁ’iﬂiﬁyl |491d-510| <B3 -((R)-2-amino-5,5-difluoro-4-

[ 3- OR) 1¢etRYIL3)6-dbhairdL FH Y08 x4 zifes- D 4 flu Sro-glenyl]-amide

di hydr o- 4|_Eﬂll[-511 3] o%m n- b y}lb)X 4- flgoro phenlélllnggr!l de The condensation of

g,R |)’1 g §,|5 aarfheé C()P%ﬁ‘[né? %Pg?@ﬁ%@ffd%%g ulolfloO E)Renyl)r?% *215{&110?091 tﬁﬁ% 84({_ﬁyld’r3] oxa
3- cHl oHbl-B- Xy sarm-Pyylandinp e ( Rt ararcboxey | Xd-1aciadd f dl—llllomyh@-tlpﬂmrednﬂel-bxqzokl -dled

the ti = 4

15Exa tclrn%o gw&g)ﬁqlgﬁnggp%c&ﬁlé?b’le%rd:ﬁ £nlg§§ m%%nglxasla c%‘f‘or?esg beHL Ms (ISP):

[ 3-0R) nﬂZarﬁ3ﬁoL[%\45Hh|f| uor o- 4- et hyi 5, 6- di hydr o- 4H—[1 3] oxa2| n-4-y1)-4-fluo
r o- phenyl Pam de The condensati on of

(R) -4-(5-am no- 2-fl uoro- phenyl) - 5, Seghivhplé@no- 4- met hy1- 5, 6- di hydr 04H41, 3] oxa
zi n-2-yl am ne (|nterrred| ate Xl -1) and

V02009050 PSSR R SRBERIE | WL aBul I i SapitiAg B3 o
sol 1d. dilgdrb-3)-11,8foxazin429l)-3- {llmrle[}phen&l]emmlde 41

5-Di f | uor omet hoxy- pyri di ne- 2- car boxylic acid

[ 3-0R) - 2- a%@%oﬁdélsgﬁd( Hpgﬂg 4: Z{%&Iﬁﬁ{d 2§lu§)ro {/Jhengr% %5 dlﬂuoro 4- rnethzl—S 6-dihydro-

di hydr o-4H 3] oxazi n- 4- | uor 0- he condénsati on of

(R) - 4- (bL-Hn ﬁzsazza Prylronige phiteFmpdigtes. XHIP LBRD- ﬂ%bﬂ;ﬂ&owmzﬁ Fryelic acid

4HAL, 3lfecaving -pPodtdard Dgrle(ldldﬂlt Bl ab@peilmdl)s anghite solid. MS (ISP): m/z = 369.2
5-di f I g&;%ﬁet hoxy- pyri di ne- 2- car boxyl | c acid (CAS1174323-34-2,

W)2009 6) follow ng procedure | yielded the title corrpound as a white

solid. M5 (ISP): mz 431.3 [ MtH' WO 2011/ 069934PCT/ EP2010/ 068912 - 94

- Banple 42 5-Fl uor orret hoxy- pyri diEveuﬁ’pleéBboxyl ic acid

[ 34(R) - 2- am no- 5, 5-di f | uor o- 4- net hyl -

di hydr o- 4Hg] or he 1) The ng.

(R4~ (5 et opiBReldafip b h'o % 11 ARSI BS. SRRIE IR
4 [ 1, Sexdior iDL, 9103%40 wﬁr@mmmlmmlﬂy and

5-f | uor onet hoxy- pyri di ne- 2-carboxylic acid (CAS1174321-03-9, W?2009091016)
fol | owi ng Whecedddsationy beRpd-(5henihd-0i RioeepRayNds, alifuczeliontdsss,oidihydv

| SP) : : : .
5. C2) 2 B0 Tat AT obP i  SBSORTRYT 1o b 9 o ISORPY Eoxgplg-4-carborylic acid
[ 3-30( Rfelbvang nue&dbred] fyialdadotie- titdd compound as a white solid. MS (ISP): m/z = 397.2
met hyl 155,6p€i hydro-4H-[ 1, 3] oxazi n-4-y1) - 4-fl uoro-phenyl | -am de The
condensati on of
(R) - 4- (5-am no- 2-fl uoro- phenyl) - 5, 5-di f | uor o- 4- met hy1- 5, 6- di hydr o4H[ 1, 3] ox
azin-2-ylanine (internediate Xl -1) %*ﬁ!nple 63
5-(2, 2, 3,3-tetrafl uoro-propoxy)-pyridi ne-2- carboxylic acid [exanple 30 a),
b) | f0|1LMMH39-1M-95iﬂﬂUIee3 tagbogyBed t@dti t (R TPAUND-SS-dEflitbvot £n8edhyics,6-V5
5 (2 2 ra-4ET Jaiti ti vl
5-(2, 2, )S,drg LAlosaaps 'ﬁll)é'p Wf’%»‘/ RIS _ o ar boxylic acid
[ 34(R) - 2- am no-5, 5-di fl uor 04- net hyl -5, 6-di hydro-4H[ 1, 3] oxazi n-4-yl)-4-fl uo
r o-Zhenyl | Tlam'cdedensation of (R)-4-(5-arnino-2-ﬂuor0-phenyl)-5,5-diﬂu0ro-4-rnethyl—5,6-dihydro-

4H-[1,3Joxazin-2-ylamine (intermediate XI-1) and 1-methyl-1H-pyrazole-3-carboxylic acid
following procedure 1 yielded the title compound as a white solid. MS (ISP): m/z = 368.1
[M+H]".



The condensati on of

(R) - 4- (5-am no- 2-fl uor o- phenyl) - 5, 5-di f | uor o- 4- met hy1- 5, 6- di hydr o4H[ 1, 3] ox
azi n- 2- yhagizog/oepestier nedi ate Xl-1) and PCT/EP2010/068912
5-(2,2,3, 3, 3-pent af | uor o- propoxy) - pyrild®ne-2- 20 carboxylic acid follow ng
procedure | yielded the title conpound as a white solid. M5 (ISP): mz =
513.1 [M+H '. The 5-(2, 2, 3, 3, 3- perﬁ,?;l+¢#g%g propoxy) - pyri di ne- 2- car boxylic
acid was obtai ned as foI | ows: a rranner anal ogous to that

descri bed in exanpl e a), the al kylation of

th
hydr oxyl= lamqommeﬂlzl-éﬂrwmké erbaxyia h9?ldes[t3e(1(R)/mztarmlﬁet5a§'§lme@"4r'B6ﬂ'é’tl e

and trisfd-giyaro-4H- H%]b%mulﬂﬁ@m%r@-@lhdnﬂ]-anﬁdﬁ 3- pent af | uor opr opyl ester
yi el ded the 5-(2, 2, 3- pent af | uor opr opoxy) - pyri di ne- 2-carboxylic acid

hyl
et Sﬁéﬁé@&aﬁﬁn&at?%aﬂ TREs Dt ubtnhin oS st ie heriat s SRlPo T e
5- (2, 3H3[13]8xgren afidmior digeropdiay) Xyh)i aidné-d2waoincthyl-i1d-pyeazdlondimpbx@st er
with li ﬁsfdgmﬁgrﬁ;g ééi‘arép ﬁéla%hQ!ﬁ tiﬂé‘@o pound s & white solid. MS (ISP). mjz = 404 3

5-(2, 2, uor o- ropoxy pyr| ne 2-car |c aci

solid. INSHII.SP): mz = 271 [M+H '. WO 2011/ 069934PCT/ EP2010/ 068912 - 95 -
Exanpl e 45 5-(2,2-Di fl uoro-ethoxy)-pyridine-2-carboxylic acid

[ 34(R) - 2-am no- 5, 5-di f| uor o- 4- net hygsaRpldicRydr o- 4H[ 1, 3] oxazi n-4-y1)-4-fl uo
r o- phenyl Pam de The condensatl on of

(R -4-(5-a uor o- o di f th di h

314 1, 3] oxddiNonr ohER ey Sreah R, piidq i imes 3: ks Eainds o
5- (1 2dﬁliyfdruetH)-[hB}waga)l—ébyl)-Mdﬂmoaalwayﬂemmldlec aci d (CAS1097730-45-4,
W02009091016) fol lowing procedure | yielded the title conpound as a white

solid. M (Fh?e‘bn éﬁ‘sgtlon af gR -4I Mklin 2%%’&3&‘% -5,5-difluoro-4-methyl-5,6-dihydro-

5-Cycl o op - pyrazi ne-2-car 't c acl i .
[ 3- ((R JQIZ WIB2 eﬂmpp u@ﬁ@rmﬂh@tﬁh%Ii and 4-chloro-2H-pyrazole-3-carboxylic acid

5, 6- di Hyityvaing prdcbaddl @yatdda-the #dd cémpdundr REPSPY hiPaside. 1 [M+Hie condensation

of

(R)-4-(5-am no-2-fl uoro-phenyl)-5,5-dif Ilu%r6o- 4-met hy1-5, 6- di hydro4H41, 3] oxa
zin-2-ylamne (internmediate Xl -1) mpfe

5-cycl opropyl nmet hoxy- pyrazi ne- 2- carboxylic acid (exanple 36) follow ng

pr oedur e #-MedytdH-pyrazele3-earboxylisu ratidis [3(()+2-amyw-5.8- diﬂ@f)l(OI-éBﬁ)e.thyﬂsw-:

436. 2 Lil}ﬁ)’?ﬂm 414?5@%39# i%a ﬂ“‘%r@]"%f]aﬁ%ﬁ% 2-carboxylic acid

[ 34(R) - 2-"am no- 4- et hydr o4H[ 1, 3] oxazi n-4-y1)-4-fluo
r o- phenyl Pam de gondensatl on

(R) - 4- (5- a?#hwozdﬁfmsmﬂnoo KR g1 p-agnimp- arﬂqoltﬁrpbenzvl)n%éwfiw@ﬁ AehyY? -84Hhyd03] ox
azi n- 24¥-An 16 LaAn-Diydirimdi @ht%rr?féd'lét): and 5a1£dh|40ﬁ1@ﬁ19y2HZpyﬂ&o?e %aﬂb@xyﬁd GcRici d

(ZPS]I;;)l l(%@@gﬁogf‘i Fwﬁﬁ*m%’ L&l d WQHZ%&&OBE& 130 gvlélrrllg procedure ﬁtylelc?ed {he tltlvS

3, 32(Di cchmpomqjgsraawhltﬁesomchSb(d&B/)l ndaeBdBSZ{(VR)H]? am no-5, 5-di f | uor o- 4- et hyl -
5, 6- di hydro-4H[1, 3] oxazi n-4-yl)-4-fluoro-phenyl Pam de 25The condensati on
of (R)-4-(5-am no-2-fluoro-phenyl) -B.ai bf l7uoro 4- et hy1- 5, 6-di hydr o-
4H41, 3] oxazi n-2-ylam ne (internedi ate Xl - and

3, 5- di chl or o- pyra2| ne- 2-carhoxylic acid foIIovm ng procedure | yielded the

title compdfrforasScyglaprepyddti-nyragpleri-appoxylic, acid32-((R)-frppjino-Sezdiflporo-
[ M2+ Hi-methVOs 30dibk 0ALIAYRAT-ERALAGAPESNbRo-ph OISy I}-amid Dl € 49

The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-
25 4H-[1,3Joxazin-2-ylamine (intermediate XI-1) and 4-chloro-5-cyclopropyl-2H-pyrazole-3-
carboxylic acid following procedure I yielded the title compound as a white foam. MS (ISP): m/z

= 4283 [M+H] .

The 4-chloro-5-cyclopropyl-2H-pyrazole-3-carboxylic acid was obtained as follows:

a) To a solution of 5-cyclopropyl-2H-pyrazole-3-carboxylic acid ethyl ester (202 mg) in
30 N,N-dimethylformamide (4 ml) was added at 0°C N-chlorosuccinimide (199 mg) and stirring
was continued at 22°C for 15 hours. For the workup, The mixture was partitioned between water



5- Cyano- pyri di ne- 2-carboxylic acid

[ 3-0R) - 2- am no-5, 5-di f| uor o- 4- et hyl - 5, 6- di hydro-4H[ 1, 3]

oxazi n- 4-wopet/@esitf | uor o- phenyl ] ami de The condensat i onPOfI/EP2010/068912
(R) - 4- (5- am no- 2, 3-di f | uor o- pheny1) - 5, ®1di f | uor o- 4- met hy1-5, 6- 5

di hydro-4H 1, 3]oxa2|n 2-ylam ne (internediate Xl -2) and

5-cyan [ C dyre e tyfle
compount s fiae” Mo R %%ﬂ U (Bl VRSB g e I b S,
5- Chl O,cbm@a,t@ggp{y oglse]acraw%}g 3 & 1gmixgure of n-heptane and ethyl aceta ¢ as the eluent to glve
[ 3- OR) 4Zchadfo ey ,l@'r@ip}flh'ﬂp? folé@“%%ax@h@ -QldyiEP38er (215 mg) as a pale yellow

?g;[i %% ﬁaﬁhﬂgépg%%ﬁréﬁg ﬁéﬁgﬁﬂenyll-anlde The condensatlon of

1)-5 ,5 -difluoro-4-nethyl-5 ,6-di hydro -
4H [ 1, 3] oxazi n-2-yl am ne (internediate Xl -3) and

5- cH or o- pyy TdiarsehiZioa arflEleotydrioes - agmlcmprbpyyumwpmzqﬂedc@dbrrwhb ay1dedthi;dcbstehé2]t(]’ tle
conpou i .

Coporai gERaAL L1 IRLYR R0y 48 (Blon DL &gl i, o7, an

[ 3- OR) stieringi wiy-conBuutidfat 3376 fof- s a18] 8 687 wmzohm Fosfhe workup, the mixture

?’é ;J‘Z '4 n (\)5555 éff%?tgg)_n%‘ beReRh Mu@ ?Hl%@hlorlc amﬁi (}gﬁl}{s %g?l %ﬂ?ﬂh&&ﬁe Offne orgamc layer

| or o- Q4H 3] ox
azi n- zwéiﬁlieﬁén?z Fvﬁper%% Oaglée %&1@ tle compognd (L omg), 35 %pﬂ%ygﬂ%w é@é
f ol 10oWiniYg =284 [oggtiure | yiel ded the title conpound as an off- mhlte SO|Id
M5 (ISP): mz = 406.3 [MtH '. Exanple 52 5-Chl oro-pyridi ne-2-carboxylic
acid
[ 3-0R) - 2- am no- 5, 5-di f| uoro- 4- nethylﬁgagqafﬁydro4H-[l,3]oxazin-4-y1)-pheny|
pam de The condensation of
(R) - 4- ( 3- afiGidophér2)diBusradethy\dib-paraveled-taehosylic hydido- BHEB)-2-amino-5,5-
[ 1, 3] oxgdhidios- iﬂeﬁ{?l@% ﬁiH}Id%ﬂﬁj[la@]%xﬁgm ‘Jllylﬁ-ﬂfhuoro -phenyl]-amide

5-chl oro- pyri di ne-"2- ¢ar boxyl ic acid fol | ow ng procedure | ylelded the title

A ORI IUERNE VRN A e NESTIN  PN

5- %an@ﬂgwj]dxm Z-yd:a&ﬁllﬁG)(mltermedﬁtdeI l) and 4-chloro-1-(2,2-difluoro-cthyl)-1H-pyrazole-

[3-((R i fl.uoro-4+ neth d| dro 4 _

oxaet oA R IR R Rl el Ve RS Y S TPy P (9P i 453

heny1) {8l+H- dlfluoro -4-methyl-5 , 6-di hydro -4H5 [1, 3]oxa2|n 2-yl am ne

(intermediate Xl-4) and 5-cyano- pyrldlne 2-carboxylic acid foll ow ng

procedure | yielded the title conpqyﬂgnﬁ@6§n off-white solid. M5 (ISP): niz
372.1 [M+tH '. Exanple 54

?321(2R)2 g ;rﬁ:]{{bgg(r)%zgfefﬁﬁ%%b@_gﬁlrlcl dlagl?i 2[3C(a(’R§)3Xz¥ | 1In((:) Sa,lg-ldlﬂu0r0-4,6,6-trimethyl—5,6-
met oyl dﬂl}filrd44}yt{ir Blo4hirih 4 Bi)-axBd ro-phend )] -anilde dormmateheny| pam de 10The
condensati on of

R) - 4-(5- - di - - - di -
sz [, ( 0)??2“?%—0 d sérl[?d’n oP ?ﬁﬂxg ?lf[%#cp Eﬁengrr?g?g Qi)fﬂ‘uo‘rfoq r%tjﬂigfjg% dihydro-
3-(2,2 421 k13 1o kazdn- 6 yé@erhmy) Cnptyrm@hate 2XI-d ar body | Pethydiodadodd- H@Wi’h@gylpyr ocetur e
| yi el dedskoeotidl g GAMRAKS roé\@ul(el PR 1eld5q Zthe‘ tﬂl@?’cdlmﬁd\dht{l] after Jitfication on

3-(2,2,2-trifluaro- ethox]%ﬁ di ne-Z-carb |ic acid was prepared as

f ol | ondrepeeaslye HPLL av grlf anB M§W§W&yr - h&M3Hdar boxyl i ¢ acid net hyl
ester (200 ng, 1.3 nmmol) in N, Ndinethylformanmide (2.0 m) was added at 22
C sxdi um hydride (55%in oil, 64 nxampled0i rring was continued until gas

evol ution ceased. The suspension was cooled to O C and treated with

trifluoroe i h . 7 nued
at 22 §of YAbrob M IR PRI RCRUE 13,0 Fhpi RS oL P P SRy I

hydr og&f-didxydvndHel 1sH bxazind-ydhd-orephynyliootide ormatel t he organi c | ayer was
dried and evaporated. The residue was purified by chromatography on silica

using n- he@h@%n@aﬁatﬁ{nh}zsf (R Ql(élaﬁnﬁ&zlﬂuo?oi hélf;‘zl)eé 9eMtudre-49in¥ @y 3518 dhyiro-

trlfluo 0- € XYy) = p dln - cay. box i.c ac ster pal e green
oi l. [1(@ %‘% %tyiﬂd?m@g liea}nd %%f@@?%ﬁ%ﬂzolei ca@exylm agid
solaft i Q@ASQI?&Z(S%120)2fdlrdvxflhgqueahfeomlelﬁyd ithé nitle2erapdiddyifie parifibatied o

ester 216 eated with a solution
of lit arngaroxﬁggﬂtggnﬁésﬁ?ngﬁﬁggﬁ§51£%Mg¥ %ﬁgi%ﬁn1) and stirring was

contlnued at 22 Cfor 2 hours. The solution was evaporated and the residue
triturated with 1N aqueous hydrochloric acid. The suspension was filtered,
the resi due washed with water and dried to give
3-(2,2,2-trifluoro-ethoxy)-pyridine-2-carboxylic acid as a colorless solid.
Mass (cal cul ated) CB8HGF3NG3 [ 221. 14]; (found) [MH = 220. 30Exanple 55



WO 2011/ 069934PCT/ EP2010/ 068912 - 98 - The condensati on of

(R) - 4- (5-am no- 2-fl uor o- phenyl) - 5, 5-di f | uor o- 4- met hy1- 5, 6- di hydr o4H[ 1, 3] ox
azi n- 2- ylaoizna/iepyster medi at e Xl -1) and oxazol e- 4- car box prirEpraeiodesoot | owi ng
procedure | yielded the title conmpoundOds a white solid. M5 (ISP): mz =
353.3 EM H . Exanple 56 52-Ethyl - oxazol e-4-carboxylic acid

[ 3-0R) - 2-am no-5, 5-di fl uoro-4-neth nlng g hydr o-
4H [ 1, 3] oxazi n-4-y1) - 4-fl uor o- pheny pa de The condensation of

(R) -4-(5-am no-2-fl uoro-phenyl) -5, 5-dif| uoro-4-met hyl-5, 6- di hydr 04H41, 3] oxa
zi n-2-yl anﬂr@ler%i@ﬂwom%hm Pymlez3'é9FRﬂXYBS‘<azo’F‘é 4- cBréB: i;lralem&cﬁ

foll OWdﬁﬂhtﬂb 6Lt itndth it mﬂdydrhmﬁuk xGAARAYNA- S0 13- AWM -fhide M5 (1 SP):
m z 383.3 ?QMH-I] " 1%1I§<§anpl e [ R)Z Chl omt hyl I%)]f(a\;gl e-4-carboxylic
acid [3 0 t .

G hyar o arips SRR af @-?"-Xféﬁm%%qutﬁ%émfﬁnygﬁ?aa-&hﬂuom-“ﬁ%thx%%é-e%m-on

of 5 4H-[1, 3]0xazm—2 ylamine (intermediate XI-1) and 4-chloro-1-difluoromethyl-1H-pyrazole-3-
(R -4- veh) 6= oxa
b 2. goarHRescde [ENS0 ErBRETD b Roingl b CHEREDIH MOsHhAAIR C

aci d 150111%IM%\(\] o procetut EMWH)}l el ded the title conpound as a colorl ess
viscous oil. M5 (ISP): nfz 403.3 [MtH '. Exanple 58

2- Met hyl - OTﬁéﬂlcﬁtoilo-qadlﬂMhieﬂl QHdpyrazole 3-carboxylic acid was obtained as follows:

[ 3-OR) - 2- am no- 5, 5-di f| uor o- 4- rrethyl , 6-di hydro-4H 1, 3] oxazi n-4-yl)-4-fluo
ro- phenyl p 20The . c ensat

(R Pas (L BAlhES “‘FPElS‘ihé{PEﬂ%ﬁz)ollesgﬁaﬁ’of‘ﬂtfo%%d P RYE. 5, 6- di hydr o-

4H [ 1, 3] oxazi n-2-ylam ne (internmediate Xl -1) and

2- n hy| - oRasoditens{dadifosphicthyid Bdp fratdlodioatpopybe add K EARI3 1§08 X (180 1igt | e

conpound ggof Métﬁarﬁ)@ ISdmb)l\@as(éogf&i to ?Q@ ad38ed WMt bliphuriE@ s, 32 4R,

2, 5-Di net hyl -‘'oxazol e- 4-car l1c aci .
[ 3- OR) S2ane holhs mixgre was heaty fﬁeﬁﬂw fog hatirh e erperkum) ths spiptipnywys gookeds | yo
r o- phenyd pambeHRated at relil@dGRBEAERS Iht @didik was partitioned between ethyl acetate (25 ml)

R) - 4- ( 5- am no- hen difl oro4rret dro4 1,3]o
o e 200 SR AT o froaRare er sy Ssrecs . bttt gl cratL e At s c] "
acih f @hcbmd ageptradgaduA e diyingl oed sbiant sulplmt@dmamgmhcahya whs teapsodteddat VS

(El(g%l é%ed: pq’r%g’suge. 3@t 'Vi*-'dlﬂdoromé@le?Pé-];fypa%%?ﬁ?&%%ﬁi%o 100 %e%%% est@? was
2- Met hybtagiedrdsfd ededess tliqpid GRA 208,296 oaithsoxy| nueaehelfgd-to Re- gagddnin-the exli f | u

oro- 4- {g?tvj;mougﬁ@ﬂlgf P QridiNId (Rpgxazi N1 77 Y rfpf | uor o- phenyl Pami de The

condensati on of

(R-4-(5-amn flu ) di fl uoro-4- nmet 6- di hydro- 5
4H[ 1, 3] OXE]M z?h%rw af%ﬂﬁ%r% yi IHSEHYT& q_:],e-%caﬁ_tjoxgha amg rnethyl ester

2-met hyl -5-trifl uoronet hyI oxazol e-4- carboxylic acid follow ng procedure |
yi €lided t ha tiitthe oﬁﬁaﬁﬂmﬂomtl@l—dﬂl—mhm%oamymsacildSﬁ):thyhkxterz (837 ik, 3
[ MtH] i

Vet np T R hios-sucenioute (12 g $omred. i NA-dimehyormamide SEDES 5 6
- 10 d|hha}t@|d ot 49+°F10®]rmghtz |Trklezre§»cll)on4rnfxturg rgaspieelndl pamieddnto water (20 ml), then

extracted with ethyl acetate. The organic layer was separated, washed with water, dried over
sodium sulphate, finally evaporated at reduced pressure. The yellowish crude material was

25 purified by chromatography on silica gel using a 3:1-mixture of cyclohexane and ethyl acetate as
the cluent. The 4-chloro-1-difluoromethyl-1H-pyrazole-3-carboxylic acid methyl ester was
obtained as a white solid (540 mg, 84% of theory). MS (ISP): m/z = 209.9 [M]".

¢) 4-Chloro-1-difluoromethyl-1H-pyrazole-3-carboxylic acid

A solution of 4-chloro-1-difluoromethyl-1H-pyrazole-3-carboxylic acid methyl ester (540

30 mg, 2.6 mmol) in tetrahydrofuran (18 ml) was treated at room temperature with a solution of
lithium hydroxide (135 mg, 5.6 mmol) in a 1:1-mixture of water and methanol (12 ml). After 1
hour the reaction was complete, and the solvents were evaporated at reduced pressure. The
residue was dissolved in water (10 ml) and acidified with hydrochloric acid (2M). Extraction

with ethyl acetate, drying of the organic layer over sodium sulphate, and evaporation at reduced



The condensati on of

(R) - 4- (5-am no- 2-fl uor o- phenyl) - 5, 5-di f | uor o- 4- met hy1- 5, 6- di hydr o4H[ 1, 3] ox
azi n- 2- ylaoizna/gepyseer nedi at e Xi-1) and 4-net hyl -i soxazolpeTa:re@niesoyt i c acid
fol | owing procedure | vyielded the tit1®3conpound as a white solid. M
(ISP): mz 369.2 [M+H]'. 15Exanpl e 62

[ 3| gg)p 'iagé%wre ﬁ%@@&isg aaﬁ}lt]%ﬁs{)o?g)tﬁgﬁ (fngﬁcv}rlqgh gvas triturated with pentane (10 ml). The solid

di hydr gnatgual was] Hieaed nmhwyvmpqnw@mnérr@wgll Bdler deying at refiyecd: pisers Hid o of

(R) - ‘21 Qﬁto%mfu?ﬁl?oTBin%&PiH{f]ﬁBé’z%le Schrbdk U@ whs @Eahyeh a"%l eﬁwillt@)ﬁé’lg@@ﬁl"ﬂm@] OXS
zi n- m ate i sopropyl - oxazol e- 4- carboxyl i c aci
20 fol Igé% %ﬁﬁmm@g rg/ize—ﬂ?éclﬂ @ﬁgg]tr tle conpound as a white solid. M
(ISP): mz 397.2 [ M+tH]' . Exanpl e 63

1- M hyl - 1H— pyrazol e- 3- car boxyl i cadixin3pleRR- 2- am no- 5, 5-di f | uor o- 4- net hyl -

, 6- di hydro-4H-[1, 3] oxazin-4-yl)-4-fl uoro phenyl Pam de 25The condensati on

of (R~ 4By Ao Santdipt e PIRAYY) SSnfhcs I HOY RS- s Fn by ©

4H [1,3 ]o”xazin- i nterne e X pyrazd |le-3

-car bo%lslmeéh)élcﬁa‘ifdﬂm rendithl, Hﬂé%@ﬂﬂr)é‘) f- ﬂﬂl@pdﬂwnm@mlﬂﬂ e corrpound as a
white solid. M5 (1SP): mz = 368.1 [MrH'. WD 2011/ 069934PCT/ EP2010/ 068912
- 100 - EXiIH@'c@n@éhsationDbf I H})ﬂ qBRbtNL2 FtdoRy- )es,3-defidReXMyinkthy RS bHihydro-
3 R o
( R) H4- (flooming praeddiiteof griqideelnshE) tithe BeIdpcrumloamzrwmm hylik BVIS- @8 Py dn@5= 408.3

4H[1’§W>ﬁﬁéi n-2-ylamne (internediate Xl-1) and

1-di fl doronet hyl- 1H pyrazol e- 3-carboxylic acid foll ow ng procedure I
yielded the title compound as a white solid. M5 (ISP): nmz 404. 3 [ M+H]
Exanpl e 65 4- Chl or o- 2H pyriasasnple 33car boxyl i ¢ aci d

[ 3-0R) - 2- am no- 5, 5-di fl uoro-4-nmet hyl -5, 6- 10

dI hydro AHNL 8- @RP23K 615 B 1difl Ao Fo- 49 @h POK BN IRATFo - [ 1,3 ] okBEINCA PN 20ARGriooN  Of
-8 M uor o- p;r‘rer:yl()) 5, 5- dr?l uorcl) 4- et h;El ]50 6- (lzllr h%rom-mf 3] oxa

zr n 2- &’?'ﬁm’rﬁréc‘ftf’m‘ ¥ medi ate Xi-1) and 4-chl oro- 2H pyr azol e- 3- carboxyl i c
acid followi ng procedure | yielded the title conpound. M5 (ISP): nlz =
388151 [ M+rH['h¢ .cobttanspion 66 (RB4-(Manhyd-2 Fopy-phanyl)es, 3-defhudvoxdyinethy g b dlihydro-

3-0R
by PR i 2o bt O Rl X1 ot acefip acid following procedure | yielded the
(R -4- (ﬂ@ﬁ&ﬁmn@u@%slwhléﬁmén W) 8P )5 iz F|308r3ertH&at hy1- 5, 6- di hydr 04H41, 3] oxa

zin-2-ylamne (intermediate Xl -1) and 4-net hyl - 2H pyrazol e- 3-carboxylic

acid (CA582231-51-4; B. Pelcnman et pdampl¥§3006032851) follow ng procedure |

yielded the title 20 conpound as a vr/mte solid. M5 (ISP) mz = 368.1 [I\/HrH]
Exanpl e

s S!Sl LGS SPBOSRLT, 2R SRl GO SRRRRLATE,

I 0-2$he mydtRPalRd, Galiiyth- oetdhd At ziord-ph)-4-fluoro-phenyl]-amide
(R)-4-(5-am no-2-fl uoro-phenyl)-5, 5-di fl uoro-4- rrethyl 5, 6-di hydro- 25

4H-[ 1, 3] oxggl Qogdéﬁlsétm gf QR?I‘IQB d’?‘ﬁeﬂu&%% ds 5. dl%uofro -4- rneth 1-5,6-dihydro-

4-chl or 0- 5- cycl opro razo car x |c ‘acl g proce ure |
yi el dedHrHe3lpxagie2 ryé%lae n@ntagﬂ%durrﬁ. XE1} cah ( Mrfjuorwzclapmp@esaqb%rlﬂc -

acid following procedure 1 yiclded the title compound as a colorless solid. MS (ISP): m/z =
364.2 [M+H]".

25 Example 75

1-Trifluoromethyl-cyclopropanecarboxylic  acid [3-((R)-2-amino-5,5-difluoro-4-
methyl-5,6-dihydro-4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide

The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-

4H-[1,3]oxazin-2-ylamine (intermediate XI-1) and 1-trifluoromethyl-cyclopropanecarboxylic

30 acid following procedure 1 yielded the title compound as a colorless solid. MS (ISP): m/z =
396.1 [M+H]".



The 4-chl oro-5-cycl opropyl-2H pyrazol e- 3-carboxylic acid was obtai ned as
follows: a) To a solution of 5-cycl opropyl-2H pyrazol e-3-carboxylic acid
ethyl estwo20208993g) in 30 N, N-di methyl forman de (4 nm) paagraddoedar 0C
N-chl orosucci ni mide (199 ng) and stirrli0dg was continued at 22C for 15
hours. For the workup, The m xture was partitioned between water WO

2011/ 069934PCT/ EP2010/ 068912 - 101 aihyl acetate, the organic |ayer
was dried, evaporated and the resi d%e Elﬂ i ed by chromat ography on silica
using a 8:1-m xture of tane and eth acetate as the eluent to give
1= chior o- 5y B BT Dinophs diBnerssh-asthehy b-aiep dd hgloxener 12 o)
as a pudro-pheyn-Bi3BLueIude-1-hARoxyD-methyd propiohMhide 2,2 2brifirdaceedtdt i on of
4- chl or o- 5-cycl opropyl- 2H pyrazol e- 3-carboxylic acid et hyI ester (210 rrg)
in dioxane (4 m) was e 22C Iut| xid 3.,0

0.65 m), &hd stirri nﬁ@ 9%?&@?%8&@ g&%%f?ﬁ&ﬁ% éﬂﬁ'(aﬁx %E‘f hé'll
hourSs. pFEarortyieenmo)-kignyllthercthiy-tif- élhm 4&&1{1 Bloxenie-@- jdéa{oaﬁemlaqm«b ugert-butyl
hydrochlric acid (1.0 M and ethyl acetate, the organic |layer was dried
and evaporated to gl ve the t|tIe corrpound (161 ng) as a pale yellow solid.
M5 (ISP): 10 mz = %{

4- Chl or o- 1A(@11210c1}f0ffl(33n3e§» WOIO“EF]FY}S‘WXQZ%FI@HB’J'@ERM‘WW@ (§A544864-47-3) (20

[ 3- OR) ngz, M 20 ndwddy in N,N- dlrnethylforrnarmde (1 ml), O (7-azabenzotriazol-1-yl)- N,N,N’,N’-
_Cli_|h];| ggrﬁ%@ﬁée‘l_ Xthb%nl(wﬂ gexdalﬂh rop%ospﬂét[el BMK% éll) mAfg, A Ld C} phen Il)I amdde
( R) H4- dos@mmopydetBy thiniar G5pimgn PpH7 Snime Ji wisustirceddatnebhy enfpefatalic Hpd #6-mihbtes.

4H [ 1, 2-yl { -
4- CL| ofﬂg-g %EQIDZ d|>/f ?Lno £4| ﬁﬂ?&-ﬁﬁ&oéﬂhﬁ@) gg(rj lﬂuo |%mae(t:hy(]:15 % ?%dm g
pr ocedlt.8laxazipel- -dEgatbhmi <’|10t1<ll taert:blrtﬁb%tﬂﬂ Q1Y g s ) mrn@li (temediate] XKM1), WaS

Exar’rpl 8d@ and stlrrmg cént%ﬁf&lla’t QMQEﬁpé}aﬁa% Q%ﬁﬂgh? F@)‘f"tge workup, formic acid was
SOR-?{-amn% di fluorao-4 6 6-trimeth a 6- 20
di hydr 89984 ot g]nweaﬂlqﬁe Keagtiqn, the mpgpes. Wt wqﬁérﬁl&w frgFtipdp @nd direqthpinjected

condensata giparhtive HPLC column using a gradient of water (+0.1% of formic acid)/acetonitrile =

bz n- 2 91 EHPreoT Pt IRl B M%) Aot &Ry ol aItDesa S ney Pidady g

( CA589821ﬁé’th9t3p15p10ﬁ1§a]ahnm)F;glepyld)éetdcthgl-i 6ydilgldded He ﬂié]bxatzhtequ}rfpmhatrdicaf tagrd

fi R 83.1
Phietq - L SN 0B EREY B Rebfors, SmpRuRLS Sk (OB o5 46 iy, Ths se
[ 3- OR)HZZarﬁOHé’—B\/IﬁHHlfI uor o-4, 6, 6-tri met hyl 5, 6- di hydr o- 4H[ 1, 3] oxazi n- 4-y1)
-4-fl uoro- phenyl pam de fornate The condensati on of

g IF?]z«)fl (5- apj no- ZRH-Nup: gl ¥ efmmiln)olf%%md‘rbuo%@%& 57'61d3h{§3d'r5~4@1' di, iqm%z?%giyl)fﬂoxa
2o d- sduprBenvEos R TRBYh o Pl 2 aes BUc SRR e B oot compound

after purification on preparative HPLC as a colorless foam M (ISP): mz =
395. 1 [ MrHA' solutit® @b /{0BB 9,34RMT¢rERR[2E @6 800 R )-3,31DB1flucko-arpidenxyi2-methyl-

i 11 uor o G HRDIER- et S S PRI, Fr R
ani de THer (;&;npgeﬂ Qé@ ingpolyfin 2,2,2-trifluoroacetic acid was stirred at room temperature durlng
(R2#- e 'T'h@féaﬁerf kﬁ@fe@ctﬁﬁﬂklﬂreavé' éilafad)ﬂdﬁérdoa:t 4edﬁ%8‘ YhesBurB-adl IR @ndeP high

4H-[ 1, 3] oxazin i nternedi ate -

4-chl oM CwnaPqu%’P/b ﬁlﬁlfg‘ﬁﬁlﬁﬁ?@%@@ 9. ye&am&ﬂw Quendigiye peksdd 58 3m07)
f ol | owi=pOpr @d€edyre | yielded the title conpound as a white solid. M
(ISP): mz = 438.1 [ M+H

Example 77

4-Chloro-1-ethyl-1H-pyrazole-3-carboxylic  acid [3-((R)-2-amino-5,5-difluoro-4-
30 methyl-5,6-dihydro-4H-[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide

The condensation of (R)-4-(5-amino-2-fluoro-phenyl)-5,5-difluoro-4-methyl-5,6-dihydro-
4H-[1,3Joxazin-2-ylamine (intermediate XI-1) and 4-chloro-1-ethyl-1H-pyrazole-3-carboxylic
acid (CAS512810-20-7) following procedure 1 yielded the title compound as a white solid. MS
(ISP): m/z = 416.3 [M+H]".



The 4-chl oro-1-difl uoronet hyl-1H pyrazol e-3-carboxylic acid was obtained as
follows: a) 1-Di fluoronethyl-1H pyrazol e-3-carboxylic acid nethyl ester 10A
sol uti on Wb 20tidich93dor onet hy1l- 1H pyrazo | e-3-carbo xyli c Patirr2(10AGE912
925179-02-8) (500 nmy, 3.1 nmol) in nmetWanol (18 nl) was cooled to 0 C and
treated with sul phuric acid (98% 0.2 m, 3.1mmol). The m xture was heated
to reflux for 2 hours. For the V‘Dr;(lﬁipdm]%lgg sol ution was cool ed and
concentrated at reduced pressure e resi gue was partitioned between ethyl
acetate (25 nl) and water (30 ni The organic | ayer was separated, washed
with water 4xﬁhlpr0 iﬂélﬁatrmu%nﬂbvlkéHsmﬂé ez- %bpnélrc afid (B ((B)-2capinecd, 3y er

sodi umdsfiidioat-methiy) S, ada/ar6-4HRYIES) oX@sin VAR AL fRioR6-phenyipdusigel pressure. The
1-difl uororret hy1 1H pyrazol e-3-carboxylic acid nmethyl ester was obtained as

et ot ep W ORI oF PRI eBpd-ootso Py st 88 SPR ARG,y e
4- CHl oebl-fil, ijbkazum?.qnhanihyl (btterpyodato| eXI3hc aaiox Hohbrad @, @ trifiloresthgt)- HDA
m xeur mlfz f: 3"%5 W‘B”‘%&'&y 3CM§18(¥643%Q§ €0)3 Ztﬁﬁ‘é&?géy b?&eﬁ?ﬂe?%”@fe@éﬁ ¢fd &l 535

ccinrm
N N—d| ﬁ@@ﬁ?lﬂlfd(ﬁﬁrﬁa‘fvﬁllﬁeso(hé MS) (I5Rx% nHes 926[M "C overnight. The reaction
m xture was cool ed, poured into water (20 m), then extracted wth ethyl
acetate. The organi c layer was separgaineple 79ashed with water, dried over
sodi um sul phat e, finall y evapor ated at reduced pressure. The yeI | owi sh

crude mat eyl |f| hro on Si i usi

1 Xt ur SpoRRe R G BERIR 368 EPLRGY s it i SiPra RS-
4- cHl orddia}fdrd+4ﬂ{4[|h3mzlhy&yll+4-ﬂnwmzlﬂieayﬂ amidbdomrhate aci d net hyl ester was
obtained as a white solid (540 ng, 84% of theory) VB (ISP) mz = 209.9

[M ". ¢ %h@“&'oﬁ?éﬁs&ﬂcﬁf bl RE TSl 0 BYEFROL B 35 SAARAXLIEu0RS B o

sol utron of oro-1- | uoronet | '€-3-car boxyli ¢ dcid yl
ester 0 - Boxarin-2 ylanipgoliytermpedize r%wh raarlu% ﬁHOT@mthﬂl*PX%e' fHcathogyl 1<‘atacrdoom
tenper %Mveng\n docaual yikided tRd title tcb ahﬁwdﬁ&xmdﬁicéﬁ&’ébmepara@wmmnc a8 oA
1:1- mxture tg(?v"@}j %JEMJ After 1 hour the reaction was
conpl etditeSAE-Yia (S5 s & porat ed at reduced pressure. The residue
was di ssol ved |n water (10 m) and acidified with hydrochloric acid (2M.

Ext¥act i onThe 2Hlvetdpéthplemtaatle-4-croxydjc efidtves obtagaml as foyver: over sodi um
sul phate, and evaporation at reduced WO 2011/ 069934PCT/ EP2010/ 068912 - 103

- pressure W@Lﬁ?ﬂm&hm£ﬁ Qﬂ&g?&ﬁ,ﬂé gg) Was triturated with pentane
eria tere

(10 m). e SO vvlth pent ane and dri ed.

f d d h
?hlt g? o- {yh?l? rﬁ%rogfﬁﬁjrﬁ?ﬁ yllmrwag@{héf%sX%Zérr%s@?/rbpéyla*@. AR HDr A qe 1 Wsmg,

whi t e 9H5 ©mioH 7R adEonBBRO(OR 7t avay trcal¥d WittSR)ra-nbty Emb®mithn Evbtille (HExanpl e

72 . .
Pyri di Ae02BY; {55 BBy PILiQR;tEed i araeq pahyas 15t Wich §UBing 499 SF B A6 % -
trilfet pydmfghﬁ Idhrhthe verki, [the Bdaotiae imxtdrey Wps potfided an ovapdremyl Ramcetdttwo timdFhe

d
?%‘ in ( Xlozlczet%te u”l(“)l}eocoprﬁbme or%anéc &Iy?rlsuvg?rg Washed Wltf Ernée dir’ﬁd ey I—Iﬁ%.lug]] oxa
zi n- 2- ‘ﬁlllah@tﬂe a(nrintceme@twtadeatxr rﬁdl}cedn@resmfar Blémoyruqsy MRdPTfG - Dag aplrreﬁ@rir
aci d 1Qnfohat @b 151% & QCRAHNeH! cbﬂuﬁ{ndegng] Reyrhdibht€o CRIFRAENEh A hctaitht1QoRPld d.

M (| SP;)/SQ aﬁrﬂlﬁ\’l Blugnts%a% M fﬁ%ggn%ﬁwwplegl -G B ig raﬁld4m|§tfl§fl H G PrAnshys. 4. 1

N-[ 34( R
| uarsophenyilepatie (Gingded 705 Bl ehconn MISIE B )0Mm/0f 160.1 [M+H]".
(R) -4-(5-am no- 2-fl uoro- phenyl) -5, 5-di fl uoro-4-net hyl-5, 6-di hydr o-

4H41,3]oxa' R Ve, (I nie 1) and acetic acid follow ng
procedure Fﬁ?%é@%ﬂgoéalzﬁ ez{g%ﬁ% h% >qe(115 a white solid. Ms (ISP): nmlz =

302. 3 [M+H][ Exanpl e 74
n a manner analogous to that described in example 71 c¢), the hydrolysis of the 2-

fluoromethyl-oxazole-4-carboxylic acid methyl ester with lithium hydroxide yielded the title
compound as a white solid (70% of theory). MS (ISP): m/z = 144.1 [M-H].

30 Example 80

Furan-2-carboxylic  acid  [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-
[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide



(RS)-2,2-Difluoro-cycl opropanecar boxyl i caci d[ 3- ((R)-2-am no-5, 5-di fl uoro-4-
20 met hyl -5, 6-di hydro-4H-[ 1, 3] oxazi n-4-yl)-4-fl uor o- phenyl Pam de The
condensatworronio69934 PCT/EP2010/068912

(R) - 4- (5- ami no- 2-f | uor o- pheny1) - 5, 5- di ¥¥uor o- 4- met hy1- 5, 6- di hydr 04H41, 3] oxa
zin-2-ylamne (internediate Xl-1) and

(RS) -2, 2- dirfyl Ygh@s éﬁé( nOBf gﬁ?ﬁ?@%ﬁ&&? ﬂéi% ﬁgh%y@ i‘s%‘mﬁlﬂo ﬁ&‘ﬁg}‘ cur}}/dr@' ded

the title conpound as a col orless
25Exam§He[l73joxazm-2 -ylamine (intermediate XI-1) and furan-2-carboxylic acid followmg procedure |

1-Tri f hugdeamalhydie ey@bORdOpREeHATRANYA | {r3hRHPZ.CaMIB ISP Iﬂﬁsz: %EIQI' 4-
nmet hyl - di hydtreo 4I—i3[ 1, 3] oxalgllﬁn yl)b@]alglle uor o- phenyl Pag(‘l de)l5

condensg%{rt n of
(R) -4-(5-am no- 2-fl uoro-phenyl) -5, 5-di fl uor o-4- net hy1-5, 6-di hydro4H41, 3] oxa
zin-2-ylam ne (internediate Xl-1) and

1-trifluoronethyl-cycl opropanecarboxylic 30 acid follow ng procedure |
yielded the title conmpound as a col 5@%8%0' id. M5 (ISP): nmlz = 396.1

[ MFH] ' . WD 2011/ 069934PCT/ EP2010/ 104 - Exanple 76

(R) - N-P-OR)-2- Ami no-5, 5-di tl uoro-4-net hyl -5, 6-di hydro-4H [1, 3]

oxazi n-4-y -)ngggo ﬁqra@TZOQaﬁh@W]c] acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-

-3, 3, 3-41[{_[1f3 gR4An-A=y1)-d Mio¥oPhieR i]L)ﬁlmlaé op| onami de 2,2,2-trifluoroacetate a){
(R -5, -D|fluoro-442fluoro- 4(R) - ,3-tr|fluoro-2 hydr o

Xy- 2- rret y

pr opi ony| a#%c?fn%%é?ﬁtﬁn] of (Rst{yAmHngs2 &}W{,%{PBGHA’H_? 3-diugratmethy b3 p-dibydron ¢
aci b t db-Fldibydzire8fydamine (infersedliatel ¥k 1pénd 5-nitro-furan-2-carboxylic acid (CAS645-12-

(R) 3, ﬁgoﬁowlf% cheﬁaﬁpﬁe et ythg;lﬁ@tc %@{ 69 @')hﬁﬁ@aqioq by R 8RA 4P @) Ms20

or ma
o (7- aibﬁé’én@@ﬁ 3%92%)[MIH}1) N N,N,N -

t et ramet hyl ur oni um hexaf | uorophosphate (HATU) (66 ng, 0.167 mml) and 10
di i sopropyl et hyl am ne (35 rrg, 0. 26 TE xatRpI: swas stirred at roomtenperature
for 45 m nutes. Thereafter [(R -4-(5-amno -2- fluoro-phenyl)-5 ,5

-di fl uor o- 4- 6d|h 4 bam.c a
tert-butyl @gﬁé@% %bzrﬁ;m - %g?OWh?fP[}H%‘IYQ?’Zn@FQP% %‘%f%l‘%@“a‘a@%g' and
st irx i Mmocaphemypd-fatan-2giaceylmidet ur e overni ght. For the workup, formc
acid was added to the inconplete reaction, the m'xture was divided in two
portions a?ﬁe dh&S %At}’od 3 %ﬁj @fts Imifflod a@;@@ﬁér@ﬁl t“ 1!:09091%%91-5'%'

gradi ent of water formc aci e = 90 5as
t he el d&htl.3lexazin-2- ylarmne (1nterrned1ate XI-1)" and (E)-3-furan-2-yl- acryhc a01d followmg

{(R)-5 péodéuﬁﬂeqqmdé& he ik lé@;n?ogm( %f%r?%;ldﬁfag@nzbi Ibﬂ[épiurgm]?% Hgggfﬁ@%aﬁ) iyt =pr op

i onyl a:ﬂggq M) nyl] -4-meth
-carba ert-butyl ester was obtained as a col orl ess, anorphous
solid (8 mg, 25% of theory). M5 (ISP): mz = 500.2 [ MH ".
20 R) - N-[ 3- ((R) - 2- Ami no- 5, 5-di f| Ubxaonple 88t hy1- 5, 6- di hydr o- 4H-[ 1, 3] oxazi n-
4 yl) 4- fluoro- phenyl] 3,3,3-trifluoro-2-hydroxy-2-nethyl - propi onam de
-trifk ' 0

: 44 - f it O‘é}? Bg& gyrlglnepl %@Jb%&%; gifdhﬁ"f(R{) A Bhind-5,3-dithd 164 thethyl-5,6
Xy- 2- wélﬂlrmrpw%h b loazinihp- %ﬂwyrqhenaﬂr?émﬁw 5 ,6-di hydro -4H
[1, 3] oxazi n-2-yl}-carbamc acid tert-butyl ester (8 ng, 0.016 mol) in
ﬁ, 2, 2- tT rif 1ru}g3 ro@ﬁ@@ltsi;]t‘i‘onaﬁ'f dR a5 shific-e dluato- bﬂ@fjﬂl)tﬁﬂmﬂélﬁirw%&uﬂ-%lg cﬁhﬁﬁo

our . eafter, ,the reaction m xt orated at uc I.ess
and keptEUhder i g Haeg s Db 207 o PR bR P A RSB SR o
oi 125 n folleemihg pedcedere\fiyadidied B title SPinpomidzas=a UGIa. ye11pWhskl]id.. MEXESRE e/7F 406.2
4- Chl orlgll- J,Lget hyl - 1H pyr azol e- 3- car boxyl i caci d[ 3- OR) - 2- am no- 5, 5-di t| uor o- 4-
30 net IL 6- di hydro-4H[ 1, 3] oxazi n-4-y1)-4-fl uoro-phenyl | -am de The
condensatl on of o S )
(R) - 4- ( 5- akh®1=caa4q-Lroxg-DyHE Iy 2 casboxydic fridoy 5-obfaaedasfoBows:di hydr 0o4H41, 3] oxa
zin-2-ylamne (internmediate Xl-1) and 4-chloro-1-ethyl-1H pyrazo |le-3
- car boxyli & aspehs(daASE-23dd-2RidMe-2-0hiboxy IRGadd @CEH Hpe 0l68yinlodierh dcdgonittild e

conpound .as,a white solid. M (1SP):. mz = 416.3 [ M:H ' .., WO
ZOTZI)./ oggééﬂbﬁf %8(137 gléggtfﬁn tr itﬁ%)w_lth urca hydrogen pe[r0x1gg (133 mg, 1.42 mmol) and
30 trifluoroacetic acid anhydride (289 mg, 1.38 mmol) during 64 hours at 0-4 °C. For the workup,
the reaction mixture was poured into a solution of sodium thiosulphate (10% in water, 10 ml)

and stirred during 10 minutes. After dilution with water the mixture was filtrated and the residue



Exanpl e 78 4-Chloro-1-(2,2,2-trifluoro-ethyl)-1H pyrazol e-3-carboxylic
acid [34(R)-2-am no-5, 5-

di f | uor o-wormetinghesd, 6- di hydr o-4H-[ 1, 3] oxazi n- 4-y1) - 4- f | eoTaEPRAeYEM2 am de
The condensati on of - 107 -

(R)-4-(5-am no-2-fl uoro-phenyl)-5,5-difluoro-4-nethyl-5, 6-di hydro- 5

AH[ 1, . ] : - . ) ' '

4+ ohi o § Ry e SRR M ord Lo AR ampin then extzacteg thre tims

( msm%ﬁgéweh)r@}leth@mq- ollicngoipbived dugani¢ lgyoes decse tdiied t 9ver esodip sulphatgsang

\é\th It e %Qéﬁo‘ilzﬁe(;&@l(( Sn%l:c’il)ed tgé 5-c§%&297r?diﬁw!dlérﬁoxyl@<mla§ al 9 ff-white solid (42 mg, 38

[ ;3_ ( 1(1%0}9) g? tﬁﬁgwg-?]é‘%%ﬂ g%treifgglé 0 Mwau%gaﬁy with a 9:1-mixture of dichloromethane and

di hydr ethdhb] dicldtdxéai deyihgydyer 4odibtosudpabemyd tvapotation faastieit pure fractidhef the
condensation of . . , _ +

(R) - 4- (Be SRRG! 45,4 bt sy () h s | 84T RREYoME (PRyZ 5, 656 N dbarut, 3] oxa
zin-2-ylamne (intermediate Xl-1) and 2-fl uoronet hyl - oxazol e-4-carboxylic
acid followi ng procedure | yielded the title conpound after purification by

preparative HPLC as a white solid. M5 (ISP): mz = 387.1 [MH '. 15The
2-fl uor onet hyl - oxazol e-4-carboxylic acid was obtai ned as follows: a)
2- Fl uor onret hyl - oxazol e- 4- carboxylic acid nmethyl ester A sol ution of

met hyl 2-(chl oronet hyl ) oxazol e- 4- car boxyl at e (CA5208465-72-9) (150 ng, 0.85
mmol) in acetonitrile (4.27 m) was treated with tetra-n-butyl ammoni um
fluoride (2.56 mM, 2.56 mmol). The blue solution turned to orange and was

| eft under stirring at roomtenperature 20 overnight. For the workup, the
reaction m xture was poured in water and extracted two tinmes wth ethyl
acetate. The conbined organic | ayers were washed with brine, dried over

sodi um sul phate, and concentrated at reduced pressure. The crude materi al
was purified by chromatography on a flash NH2 col umm using a gradi ent of
hept ane/ et hyl acetate = 100/0 to 50/50 as the eluent. The

2-fl uoronet hyl - oxazol e-4-carboxylic acid nethyl ester was obtained as 25 a
white solid (64 ng, 47% of theory). M5 (ISP): mz = 160.1 [MtH '. b)

2- Fl uor onret hyl - oxazol e-4-carboxylic acid In a manner anal ogous to that
described in exanple 71 c), the hydrolysis of the 2-

fl uor onet hyl - oxazol e-4-carboxylic acid methyl ester with |ithium hydroxide
yielded the title conpound as a white solid (70% of theory). M5 (ISP): niz
= 144.1 [MH . 30Exanple 80 WD 2011/069934PCT/ EP2010/ 068912 - 106 -

The condensati on of

(R -4-(5-am no- 2-fl uoro-phenyl) -5, 5-di fl uor o-4-net hyl-5, 6-di hydro4H41, 3] oxa
zin-2-ylamne (internediate Xl-1) and furan-2-carboxylic acid foll ow ng
procedure | yielded the title conpound after purification by preparative
HPLC. M5 (ISP): mz = 354.4 [MtH'. 5 Exanple 81

5-Ni tro-furan-2-carboxylic acid

[ 3-0R) - 2- am no- 5, 5-di f |l uor o- 4- net hyl -5, 6-di hydro4H-[ 1, 3] oxazi n-4-yl)-4-fl uo
ro- phenyll- am de The condensati on of

(R) - 4-(5-am no- 2-fl uoro- phenyl) -5, 5-di fl uor o- 4- net hy1-5, 6-di hydro- 10

4H- [ 1, 3] oxazi n-2-ylam ne (internediate Xl-1) and 5-nitro-furan-2-carboxylic
acid (CA5645-12- 5) following procedure | yielded the title conpound after
purification by preparative HPLC. M5 (ISP): mz = 399.3 [M+tH]'. Exanple 82
(E) - N\d3-0R) - 2- Ami no- 5, 5-di fl uor o- 4- met hyl - 5, 6- di hydro-4H-[ 1, 3] oxazi n-4-y1) -
4- 15 fluoro-phenyl]-3-furan-2-yl-acryl am de The condensation of
(R)-4-(5-am no-2-fluoro-phenyl)-5, 5-di fl uoro-4-nethyl-5, 6-di hydro4H41, 3] oxa
zin-2-ylamne (intermediate Xl-1) and (E)-3-furan-2-yl-acrylic acid

foll owing procedure | yielded the title conpound after purification by
preparative HPLC. M5 (ISP): mz = 380.1 [ MtH]'. 20Exanpl e 83

5- Cyano- 1- oxy- pyri di ne- 2- car boxylic acid

[ 3-OR) - 2- am no- 5, 5-di f| uoro- 4- et hyl -5, 6-

di hydr o-4H-[ 1, 3] oxazi n-4-y1)-4-fl uoro-phenyll-am de The condensati on of

(R) -4-(5-am no- 2-fl uoro- phenyl) -5, 5-di fl uoro-4-net hyl-5, 6-di hydr o-



4H41, 3] oxazi n-2-ylamne (internediate Xl -1) and

5-cyano- 1- oxy- pyri di ne-2-carboxylic acid 25 follow ng procedure | vyielded
the titl ewoanpowpadsas a |ight yellow solid. M5 (ISP): nPeTEPAQ6/083IM-H] '
The 5-cyano- 1- oxy-pyri di ne-2-carboxylid-acid was obtained as follows: A
suspensi on of 5-cyano-pyridine-2-carboxylic acid (100 ng, 0.68 mmol) in
acetonitrile (1.5 nmDifwesocxazineded £ Bade,1 aFor Bagea2 arhibitérs ur ea hydr ogen
peroxide (133 ng, 1.42 mml) and 30 trifluoroacetic acid anhydride (289 ng,
1.38 mmol) during 64 hours at 0-4 C. For the workup, the reaction m xture
was poured into a solution of sodiumthiosul phate (10%in water, 10 m) and
stirred during 10 m nutes. After dil 1 wth water the m xture was
filtrated and the residue WD 2011/069934PCT/ EP2010/ 068912 - 107 - washed
wi t h wdt eA.coipeubaffornredladqueous | ayers were filtrated again, then
extracted three tinmes with dichloronmethane. The conbi ned organic | ayers
were dried over sodium sul phate and evaporatedgand yi el ded the

5-cyano- pyri di ne-2-carboxylic acid a4, O vhi e solid (42 ny, 38 % of
theory). Further extraction of the aqueolls |a e#{mnth a 9:1-m xture of

di chl oronet hane and 5 et hanol yi gljded afNer Fng over sodi um sul phate and
evapor ati on another pure fra@ fl!i. e, Eonpound as a white solid

(11 nmg, 10% of theory). MS (ISR): 65. 21[N%Fﬂ . WO
2011/ 069934PCT/ EP2010/ 068912 - %! Di poxazi nones as Bace 1 and/or Bace 2

inhibitors Clains 1. A conpound of fo R, wherein 5 Ris selected

fromthe group consisting of i) aryl, ii) aryl substituted by 1-4

substituents individually selected fron1cyano, cyano-| ower al kyl, hal ogen,

halogegﬂkg%@r al koxy, halogen | ower aIkyI, | ower al koxy, |ower al koxy-I| ower

aIk E%d Iomer aht%l, éOIII het er oary and iv) heteroaryl substituted by
%u tit demiectethipmt %&PPPC§%$%E¥éﬁ fronlanldo cyano, cyano-| ower

aIkyI cycl ol kytyl, cycIoaIkyI-Iomer aIkenyI cycl oal kyl -1 ower al kynyl
cycloalkyl-l

cyeloal ki Lgme Loy BBl 2L AL IR0 KR BB, TR 5
al kenyl , | ower akkzl katoden, hadogen- b)wcylallmd halpgm-lawerlaikmdr leatdeydlkoxy, lower
alkoxy-lower alkyl and lower alkyl,

10 iii) heteroaryl, and

iv)  heteroaryl substituted by 1-4 substituents individually selected from amido, cyano,
cyano-lower alkyl, cycloalkyl, cycloalkyl-lower alkenyl, cycloalkyl-lower alkynyl,
cycloalkyl-lower alkyl, cycloalkyl-lower alkoxy, halogen, halogen-lower alkoxy,
halogen-lower alkyl, lower alkoxy, lower alkoxy-lower alkyl, lower alkenyl, lower

15 alkynyl, lower alkyl and nitro;

v) lower alkyl,

vi) lower alkyl substituted by 1-5 substituents individually selected from cyano,
halogen, hydroxy and lower alkoxy;

vii) lower alkenyl,

20 viil) lower alkenyl substituted by 1-4 substituents individually selected from cyano,
cyano-lower alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, heteroaryl,
lower alkoxy, lower alkoxy-lower alkyl and lower alkyl,

ix) cycloalkyl,

x)  cycloalkyl substituted by 1-4 substituents individually selected from cyano, cyano-

25 lower alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, lower alkoxy,
lower alkoxy-lower alkyl and lower alkyl,

R’ is selected from the group consisting of

1)  hydrogen,

i1)  halogen, and

30 iii) lower alkyl;



vi) lower alkyl substituted by 1-5 substituents individually selected from
cyano, hal ogen, hydroxy and | ower al koxy; vii) |ower alkenyl, 20viii) |ower
al kenyl swbzvittosvsd by 1-4 substituents individually selPettErdoimnesmzyano,
cyano- | ower al kyl, hal ogen, hal ogen-1 o8 al koxy, hal ogen-1ower al kyl,

het eroaryl, |ower al koxy, |ower al koxy-lower alkyl and |ower alkyl, 1iXx)
cycloabkyl,i§hn&%ghgglkyl substituted by 1-4 substituents individually

sel ected fromcyano, ‘cyano- 25l ower al kyl, hal ogen, hal ogen-1ower al koxy,
hal ogei | owds selfaegd romghegroapenystingsker al koxy- | ower al kyl and | over

al kyl , R2i81ﬁ6|ﬁﬁh@%ﬂiﬁﬁﬂ]the group consisting of i) hydrogen, ii) hal ogen,
and 30iii) lLower alkyl; WO 2011/069934PCT/ EP2010/068912 -109- R3is | ower
al kyl ; R4is! eIL%T%G/ Fom t he group consisting of i) hydrogen, and ii)

| owesr  &’Kkyl ;is SelRIedfromlthe podp fcomsisting@fgr oup consi sting of i)hydrogen, and
i)l ower alg | ; qu gia&dor 2; or pharmaceutically acceptable salts

t hereof. 10 2. kyco ound of fornmula | according to claiml, wherein Ris
sel ected fraobn t weveyrbyh consisting of i) heteroaryl, and ii) heteroaryl
substi tut ed ;py lgf.substituents individually selected fromam do, cyano,
cyano- | ower alkyf,’cycloalkyl, cycl oal kyl -1 ower al kenyl, cycl oal kyl -1 ower
al kynyor phaymageutisallx gqcepighissaliy thgrcof.cyci oal kyl - | ower al koxy, hal ogen

hal ogen- | ower al koxy, hal ogen-Iower al kyl, |ower al koxy, |ower al koxy-I| ower
al kyd , 2| omedbmpblsehyf forhowe hcedrlinpyd clalnowewhakiy! and nitro; iii) | ower
al kyl ,

R is selected from the group consisting of

1)  heteroaryl, and

i1)  heteroaryl substituted by 1-4 substituents individually selected from amido, cyano,
cyano-lower alkyl, cycloalkyl, cycloalkyl-lower alkenyl, cycloalkyl-lower alkynyl,

15 cycloalkyl-lower alkyl, cycloalkyl-lower alkoxy, halogen, halogen-lower alkoxy,
halogen-lower alkyl, lower alkoxy, lower alkoxy-lower alkyl, lower alkenyl, lower
alkynyl, lower alkyl and nitro;

i) lower alkyl,

iv) lower alkyl substituted by 1-5 substituents individually selected from cyano,

20 halogen, hydroxy and lower alkoxy;

v) lower alkenyl,

vi) lower alkenyl substituted by 1-4 substituents individually selected from cyano,
cyano-lower alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, heteroaryl,
lower alkoxy, lower alkoxy-lower alkyl and lower alkyl,

25 vii) cycloalkyl,

viil) cycloalkyl substituted by 1-4 substituents individually selected from cyano, cyano-
lower alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, lower alkoxy,
lower alkoxy-lower alkyl and lower alkyl,

R’ is selected from the group consisting of
30 1)  hydrogen,
i1)  halogen, and
iii) lower alkyl;
R’ is lower alkyl;
R* is selected from the group consisting of
35 1)  hydrogen, and

i) lower alkyl;

R’ is selected from the group consisting of

1) hydrogen, and



iv) lower alkyl substituted by 1-5 substituents individually selected from
cyano, 20hal ogen, hydroxy and | ower al koxy; v) |ower alkenyl, vi) |ower

al kenyl swbzvittasvsd by 1-4 substituents individually selPettErdoimnesmzyano,
cyano- | ower al kyl, hal ogen, hal ogen-1d€r al koxy, hal ogen-1ower al kyl,
heteroaryl, |ower al koxy, |ower al koxy-|ower alkyl and | ower alkyl, 25vii)
cycloalkyl,iiikh%rgkgioalkyl substituted by 1-4 substituents individually
sel ected from cyano, " éyanol ower al kyl, hal ogen, hal ogen-| ower al koxy,

hal ogef- | owd$ Oal RY/E:;, | ower al koxy, 1ower al koxy-1lower alkyl and | ower

al kyl', oRBh&nederhfadcbpiableReltmherpr.consi sting of 30i)hydrogen, ii)hal ogen,
and iii) lower alkyl; is lower alkyl; R4is selected fromthe group

consi sti ng of 35i)hydroge and.ii)lqwer. alkyl; Rb5is selected fromthe
group co iCQFWan%‘Piyg?n‘ﬁ'ﬁg?6?;085‘?“%&?&%&%’2011/ 069934PCT/ EP2010/ 068912 - 110-
ii) lower alkyl; nis O, 1 or 2; or pharmaceutically acceptable salts

thereof. 3. A conmpound of fornula Iﬁlﬁpcorgin toclaiml, 5 la wherein
Riis selected fromthe group consis ﬂn@\ﬁf R} aryl,

H N
OYN F
R
5 R Ia
wherein
R is selected from the group consisting of
1) aryl,

ii) aryl substituted by 1-4 substituents individually selected from cyano, cyano-lower
10 alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, lower alkoxy, lower
alkoxy-lower alkyl and lower alkyl,
iii) heteroaryl, and
iv) heteroaryl substituted by 1-4 substituents individually selected from cyano, cyano-
lower alkyl, halogen, halogen-lower alkoxy, halogen-lower alkyl, lower alkoxy,
15 lower alkoxy-lower alkyl and lower alkyl;
R’ is selected from the group consisting of
1) hydrogen,
i1) halogen, and
iii) lower alkyl;
20 R’ is lower alkyl;
R* is selected from the group consisting of
1) hydrogen, and
i1) lower alkyl;
R’ is selected from the group consisting of
25 1) hydrogen, and
i1) lower alkyl;

or pharmaceutically acceptable salts thereof.

4. A compound according to any of claims 1-3, wherein R' is selected from the group
consisting of
30 1) 1H-pyrazolyl, optionally substituted by 1-2 substituents individually selected from
cycloalkyl, halogen, halogen-lower alkyl, lower alkyl,



ii) aryl substituted by 1-4 substituents individually selected from cyano,
cyano- | ower 10al kyl, hal ogen, hal ogen-1| ower al koxy, hal ogen-1ower al kyl,

| ower al kweypilwwss al koxy-1ower al kyl and | ower al kyl , PCT/EPR010)068912

het eroaryl, and iv) heteroaryl subdtlituted by 1-4 substituents

i ndi vidually sel ected from cyano, cyanol ower al kyl, hal ogen, hal ogen-I| ower

al koxy, hal 9EQC ) Il’e g't)tleﬁéia%l?/ L%\Btg%tu?eldk 85Yr-2 1ok oG k@] iﬁ?i%l}’cgulaﬁﬁele%{e'ﬂy holﬂ? d

| ower al kyl ; iS'S e group consisting o rogen,
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?Loup consisﬁﬁggfpgmkﬁ?, Sbﬁﬂﬁﬁﬁw@ﬂﬂﬁﬁﬂyﬂ&ﬁﬁﬁyﬁ'ky'i Fﬁis sel ected from

e group consjstin [ ydr ogen, .and ji ower a ; ..or

phar maceut i ¢4l ]PV’eéc?g?_é’gt aPJtFO_é‘)ag}élsﬂlgSt&H@Flve ﬁi§4 .S&'N“E’(?Hﬁoﬁlﬂﬂx‘_i{@&éf rYSEE g_oﬁlny
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2011/ 069934 PQTk&ER20ND/0pEEYIL substituteidiby e biveakkyl,, optional Iy substituted

Ayl - 1) oo B dpd e Sl uBR S R e D ARl el RORY

iv) | over al ky$yclogheil.dr gl,ef}'l%‘t‘jﬁsatuﬁtl@fl@@w afkyb, substituents individuall y

selgcted f rQ[ﬂﬁb)’iﬂa@iﬁ?I) cpidniIye s@bYitutyd byuryl su@ﬂideﬁﬂ@ainhwi(ﬁiéﬂ?tdeﬂdéfe@d frbdh
nitro, vi) isoxazo o2 ti.onal | subﬁtltuted by, 1-2 Hpmer kyl, wvii)
oxazol yl . opt | SREHA OB AIRGS e ts P el Eer Mk i RIF A BUAT 1, el 2ot ed
from cycl oaliRypyradeaylpgenehdiye sulbdtiaytbd and 1FDwebstahdngs | indi@idubily splecadi figh,

optionally subgstitut substituents individually selected from
cycloalkyI-Ioa%wh%ﬁ@§§$g%ﬁél ébn, hal ogen-| ower al kyl and | ower al kyl,

x) pyridazinyl, optionally substituted by 1-2 halogen,

15 xi) pyridinyl, optionally substituted by 1-2 substituents individually selected from amido,
cyano, cycloalkyl-lower alkoxy, cycloalkyl-lower alkynyl, halogen, halogen-lower
alkyl, lower alkyl and halogen-lower alkoxy; and

xii) pyrimidinyl, optionally substituted by 1-2 substituents individually selected from

halogen and halogen-lower alkyl.

20 5. A compound according to any of claims 1-4, wherein R' is selected from the group
consisting of
1) pyridinyl,
ii) pyrazolyl,
iii) pyrazinyl,
25 iv) pyrimidinyl, and
v) pyridinyl substituted by 1-2 substituents individually selected from cyano, halogen,

and halogen-lower alkyl.

6. A compound according to any of claims 1-5, wherein R' is selected from the group

consisting of

30 (2,2,2-trifluoroethoxy)-pyridin-2-yl, (cyclopropylmethoxy)pyrazin-2-yl, (trifluoromethyl)
pyrazin-2-yl, 1-(difluoromethyl)-1H-pyrazol-3-yl, 1-(trifluoromethyl)cycloprop-1-yl, 1-furyl-
ethenyl, 1-methyl-1H-pyrazol-3-yl, 2-(chloromethyl)oxazol-4-yl, 2-(fluoromethyl)oxazol-4-yl,
2,2,2-trifluoro-1-hydroxy-1-methyl-2-ethyl, 2,2-difluorocycloprop-1-yl, 2,5-dimethyloxazol-4-yl,
2-cthyloxazol-4-yl, 2-methyl-5-(trifluoromethyl)oxazol-4-yl, 2-methyloxazol-4-yl, 3-(2,2,2-

35 trifluoroethoxy)-pyridin-2-yl, 3,5-dichloropyrazin-2-yl, 3,5-dichloro-pyridin-2-yl, 3,5-difluoro-
pyridin-2-yl,  3-chloro-5-cyano-pyridin-2-yl,  3-chloro-5-fluoro-pyridin-2-yl,  3-chloro-5-
trifluoromethyl-pyridin-2-yl, 3-chloro-pyridin-2-yl, 3-fluoro-pyridin-2-yl, 3-trifluoromethyl-
pyridin-2-yl, 4-chloro-1-(2,2,2-trifluoroethyl)-1H-pyrazol-3-yl, 4-chloro-1-(2,2-difluoroethyl)-
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4-yl)-4-fluoro-phenyl]-amide,



RICH II R20 wherein R, R2, R3, R4, RS are as defined in any of claim1l to
16. 15 20. A conpound of formula | according to any of claims 1 to 18,
whenever woepareoby a process as defined in claim19. PCI/ER2@ompsuUnd of
fornmula | according to any of clains 4180 18 for use as therapeutically

active substance. 22. A conpound of formula | according to any of
cl ai s ias hi VAR
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23. A co

therapébgﬁﬁﬁﬂPVIEQﬂr@%H@@B§bdh@@Kkor the therapeutlc and/ or prophyl actic
treatment of diseases and disorders characterized by elevated f3-anyloid
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dep03|&ﬁ artlc h%1%y helﬂer(% di sease. 25 24. A conmpound of formula |
accor di a] 8By I e PRg M 5¢Midhe use as therapeutical Iy active substance
for the therapeutic and/or prophylactic treatnment of diabetes, particularly
type 2 SelldbetpgimidiNe-204rbd 06 89 3AP B ERRO-bEINES D1diflud@ded-nREhyl-A, (e ditpdrortH-of

f or mul r 18 for the use as therapeutically active
substai%gkﬁggﬂfﬁwﬁgﬁ%ggggﬁgﬁg]éﬂé@or prophyl actic treatnent of anyotrophic
| at er al scler05|s ALS), arterial thronbosis, autoinmune/inflanmmtory

di seasdsChlpmnéwiecthyiprrigincr-eubexyéisnceicid cafil GVaseuinar uiEbased-ragibr-5¢
nyocar ditldrd- nﬂq{mg@@a@mbsm@&@,plﬂﬁymhmom tis, Down's 5 Syndrone,
gastrointestina i seases, dioblastom nultlforne Graves Di sease,

Hunt i ngt seas inclu |o 05|t|s I y

Fenct | e KAPEEF b RS ol TRREL arytse B methyl-
nachpﬁagdmympeﬂé$h8kvmsn¢hﬂvéHWknomdemhmhub,arthrltls gr anul onmat ous
arthritis, malignant nel anona, nultiple melom, rheunatoid arthritis,
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VhIppI D sease | son D sease. har macéuti cal conposition
conpri §f Qﬂa Hdﬂﬁﬂ%ﬁﬁﬂb4YDdFﬂWWQIIe&ﬁ&@ﬁﬁ#ﬁg to any of claims 1 to 18 and a
pharmaceutically acceptable carrier and/or a pharnmaceutically acceptable
auxi | :c SE’D’rlﬁu&SﬁlaﬁhﬁjEpyrlmldmeZZ catdseylaf acido HP?((R() fngmﬂél@fiﬁlﬂﬁlub]fﬁﬂﬁﬂdgﬁiﬁfﬂ%i 0
any o r..t man ure,of a 15nedi canent for the use in
i nhi bi H?Héﬁéﬁﬁz%ﬁﬁ¥3’ZE§EEQIQ§P§@aP9¢328 Use of a conpound of fornula
I accordlng to any of clains 1 to 18 for the manufacture of a nedi cament
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char actygfiqze4 levatedpis h-8MfdesS and/or 13-anyloid ol igoners
and/ or é; ?ﬂ¥dﬁ %Equeg)angagﬁﬁgtg¥ gep03|ts particularly Al zheinmer's

di sease. 20 29 a conmpound of fornula | according to any of clains 1
to 18 ﬂo‘?hlPWelﬁﬁlﬁfléﬁ DyazQf-Sacarravtiandiie  bf(Rpreamingr agéﬁlupao -Arentlyl-3,6-

pr ophy ldagidic4Hr @ @ srepin-0f)d-abebeshenpdabiidd)l arly type 2 di abetes. 30. A
conmpound of fornula I according to any of clains 1 to 18 for the use in

i nhi bi t. /or Vi { (o) Of- U
accordltsn(g]51 %*.1%%2fa5 Xﬁ%:f J%gliééw%ﬁmﬁig%ﬁ% %éyglnn%%ﬁy%g(ﬁhyro'
prd%hyH&bﬂuﬂome@ﬂﬂéhﬂfh@ﬂﬂpmmaﬁe@mémdmdlsorders characterlzed by el evat ed
13-anyloid | evel s and/ or 13-anyloid oligomers and/or 13-anyloid plagques and

furthen dgpRrss ttﬁﬂud?%%ﬂh%bﬁﬁdlﬂe-é' c%%'x?ﬁé S a@lhse% ‘%(R) 2-aminges, SAiGIHAURE. of
formul a | according for the use In the théerapeutic and/ or

30propﬁ?@§@ylé6ﬁP€%Fﬁﬁﬁ¥Uéﬂ°HP§béﬂék4f%@ﬁ%P@ﬁWHﬁFW»?ype 2 diabetes. 33. A
met hod for the use in inhibition of BACEL and/ or BACE2 activity,

parti cuBaAlcgmpoind feotdigy @pakiof clagndl e 1@rsolpbigl &ohi the lof@mpt dvasittigf ofli Seases
and di sorders characterized by el evated 13-anyloid | evels and/or 13-anyl oid

ol i goner d .13 | 0i.d. plaqu r i

2013/ 005 aBCHR KT o besul " T3 AR A2 NSRS sl dirordfte
di akdet éb3loxpzioH-ytthubrephpmilkawidgdni ni stering a conpound of formnul a
according to any of clains 1 to 18 to a human being or animal. 34. The

I nvent i3aMhi8f-SlesGkdroRsthiRp Rid1AROMBrboXYlic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-
5,6-dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,

3-Chloro-5-fluoro-pyridine-2-carboxylic  acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide,
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3,5-Dichloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-
[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

5-Cyano-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-dihydro-4H-
[1,3]oxazin-4-yl)-4-fluoro-phenyl]-amide,

5-Chloro-3-fluoro-pyridine-2-carboxylic ~ acid [3-((R)-2-amino-5,5-difluoro-4-methyl-5,6-
dihydro-4H-[1,3]Joxazin-4-yl)-4-fluoro-phenyl]-amide ,

5-Chloro-pyridine-2-carboxylic acid [3-((R)-2-amino-5,5-difluoro-4,6,6-trimethyl-5,6-dihydro-
4H-[1,3Joxazin-4-yl)-4-fluoro-phenyl]-amide, and

3-Chloro-5-trifluoromethyl-pyridine-2-carboxylic  acid  [3-((R)-2-amino-5,5-difluoro-4,6,6-
trimethyl-5,6-dihydro-4H-[1,3Joxazin-4-yl)-4-fluoro-phenyl]-amide.

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 II with a compound of formula III.

+ R\H/OH -

wherein R', R?, RY, R?, R are as defined in any of claim 1 to 16.

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

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

substance.

22. A compound of formula I according to any of claims 1 to 18 for the use as inhibitor of
BACE]1 and/or BACE2 activity.

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

24. A compound of formula I according to claims 1 to 18 for the use as therapeutically active
substance for the therapeutic and/or prophylactic treatment of diabetes, particularly type 2
diabetes.
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25.

26.

27.

28.

29.

30.

31.

32.

33.
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A compound of formula I according to claims 1 to 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 micloma, rheumatoid arthritis,
Sjogren syndrome, SpinoCerebellar Ataxia 1, SpinoCerebellar Ataxia 7, Whipple’s Disease

or Wilson’s Disease.

A pharmaceutical composition comprising a compound of formula I according to any of
claims 1 to 18 and a pharmaceutically acceptable carrier and/or a pharmaceutically

acceptable auxiliary substance.

Use of a compound of formula I according to any of claims 1 to 18 for the manufacture of a
medicament for the use in inhibition of BACE1 and/or BACE2 activity.

Use of a compound of formula I according to any of claims 1 to 18 for the manufacture of a
medicament for the therapeutic and/or prophylactic treatment of diseases and disorders
characterized by elevated B-amyloid levels and/or B-amyloid oligomers and/or B-amyloid

plaques and further deposits, particularly Alzheimer's disease.

Use of a compound of formula I according to any of claims 1 to 18 for the manufacture of a
medicament for the therapeutic and/or prophylactic treatment of diabetes, particularly type 2

diabetes.

A compound of formula I according to any of claims 1 to 18 for the use in inhibition of
BACE]1 and/or BACE2 activity.

A compound of formula I according to claims 1 to 18 for the use in the therapeutic and/or
prophylactic treatment of diseases and disorders characterized by elevated B-amyloid levels
and/or B-amyloid oligomers and/or P-amyloid plaques and further deposits, particularly

Alzheimer's disease.

A compound of formula I according to claims 1 to 18 for the use in the therapeutic and/or

prophylactic treatment of diabetes, particularly type 2 diabetes.

A method for the use in inhibition of BACE1 and/or BACE2 activity, particularly for the
therapeutic and/or prophylactic treatment of diseases and disorders characterized by elevated

B-amyloid levels and/or B-amyloid oligomers and/or B-amyloid plaques and further deposits,
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Alzheimer's disease, diabetes or type 2 diabetes, which method comprises administering a

compound of formula I according to any of claims 1 to 18 to a human being or animal.

34. The invention as described hereinabove.

ok ok



