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in JAKS kinase-deficient mice. Immunity, 3:771; Thomis et al., (1995). Defects in B
lymphocyte maturation and T lymphocyte activation in mice lacking JAKS. Science,
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deficiency reveals its requisite roles in multiple cytokine signals involved in innate and
35  acquired immunity. Immunity, 25:745).
Receptor stimulation leads sequentially to JAK activation by phosphorylation, receptor

phosphorylation, STAT protein recruitment and STAT activation and dimerization. The
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35 is explained by species-specific differences in IL-7 function in B and T cell development
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The role of JAK kinases in transducing the signal from a myriad of cytokines makes

them potential targets for the treatment of diseases in which cytokines have a
pathogenic role, such as inflammatory diseases, including but not limited to allergies
30 and asthma, chronic obstructive pulmonary disease (COPD), psoriasis, autoimmune
diseases such as rheumatoid arthritis, amyotrophic lateral sclerosis and multiple
sclerosis, uveitis, transplant rejection, as well as in solid and hematologic malignancies

such as myeloproliferative disorders, leukemia and lymphomas.

35 Inhibition of JAK kinases, especially JAK1 and JAK3, could give rise to potent
immunosuppression which could be used therapeutically to prevent transplant
rejection. In this regard, the JAK inhibitor CP-690,550 (tofacitinib, formerly tasocitinib)



receptor chain (Heinrich et al., (2003). Principles of interleukin
(I'L)-6-type cytokine 15signaling and its regulation. BiochemJ. 374: 1).
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RA synovi ocytes (lvashkiv and Hu (2003). The JAK/ STAT pathway in rheumatoid
arthritis: pathogenic or protective? Arth & Rheum 48:2092). O her
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these cytokines also utilize JAK proteins for signal transduction, making JAK inhibitors
potential pleiotropic drugs in this pathology. Consequently, administration of several
JAK inhibitors in animal models of murine collagen-induced arthritis and rat adjuvant-

25 induced arthritis has shown to reduce inflammation, and tissue destruction (Milici et al.,
(2008). Cartilage preservation by inhibition of Janus kinase 3 in two rodent models of
rheumatoid arthritis. Arth. Res. 10:R14).

Inflammatory bowel disease (IBD) encloses two major forms of intestinal inflammation:

30  ulcerative colitis and Crohn’s disease. Growing evidence has shown that multiple
cytokines, including interleukins and interferons, are involved in the pathogenesis of
IBD (Strober et al, (2002). The immunology of mucosal models of inflammation. Annu
Rev Immunol. 20: 495). Activation of the IL-6/STAT3 cascade in lamina propia T cells
has been shown to induce prolonged survival of pathogenic T cells (Atreya et al,

35  (2000). Blockade of interleukin 6 trans signaling suppresses T-cell resistance against
apoptosis in chronic intestinal inflammation: Evidence in Crohn's disease and
experimental colitis in vivo. Nature Med. 6:583). Specifically, STAT3 has been shown



IL-6, IL-12 and IL-23 (Steinman L. (2008). Nuanced roles of cytokines in
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therapeutic in this setting. In accordance, a JAK1/3 inhibitor, R348, has been found to
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30 therapies for inflammatory eye disease. Clin Exp Opht 34:365). Similarly, allergic
conjunctivitis, a common allergic eye disease characterized by conjuctival congestion,
mast cell activation and eosinophil infiltration, could benefit from JAK inhibition. STAT6-
deficient mice, showing decreased TH2-mediated immune responses which are
normally triggered by IL-4, do not develop the classical early and late phase responses,
35  suggesting that IL-4 pathway abrogation through JAK inhibition may be therapeutic in
this setting (Ozaki et al, (2005). The control of allergic conjunctivitis by suppression of
cytokine signaling (SOCS)3 and SOCSS5 in a murine model. J Immunol, 175:5489).
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of kinase selectivity and preclinical studies using cell lines and primary cells from

polycythemia vera patients. Leukemia, 23:1441) have been proposed for treating
myeloproliferative diseases on the basis of their antiproliferative activity on cells
35  carrying the JAK2V617F mutation. Similarly, T-cell leukemia due to human T-cell
leukemia virus (HTLV-1) transformation is associated with JAK3 and STAT5
constitutive activation (Migone et al, (1995). Constitutively activated JAK-STAT
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wherei n Vﬁhg(g'l c?r@;?n @'ﬁefét%ﬂ%&)& Somatically acquired JAK? mutations in adult acute
lymphoblastic leukemia. J. Exp. Med. 205:751-8) pointing to this kinase as a target for

the development of novel antileukemic drugs.

10 Conditions in which targeting of the JAK pathway or modulation of the JAK kinases,
particularly JAK1, JAK2 and JAK3 kinases, are contemplated to be therapeutically
useful for the treatment or prevention of diseases include: neoplastic diseases (e.g.
leukemia, lymphomas, solid tumors); transplant rejection, bone marrow transplant
applications (e.g., graft- versus-host disease); autoimmune diseases (e.g. diabetes,

15  multiple sclerosis, rheumatoid arthritis, inflammatory bowel disease); respiratory
inflammation diseases (e.g. asthma, chronic obstructive pulmonary disease),
inflammation-linked ocular diseases or allergic eye diseases (e.g. dry eye, glaucoma,
uveitis, diabetic retinopathy, allergic conjunctivitis or age-related macular degeneration)
and skin inflammatory diseases (e.g., atopic dermatitis or psoriasis).

20
In view of the numerous conditions that are contemplated to benefit by treatment
involving modulation of the JAK pathway or of the JAK Kinases it is immediately
apparent that new compounds that modulate JAK pathways and use of these
compounds should provide substantial therapeutic benefits to a wide variety of

25  patients.

Provided herein are novel pyridin-2(1H)-one derivatives for use in the treatment of
conditions in which targeting of the JAK pathway or inhibition of JAK kinases can be
therapeutically useful.
30
The compounds described in the present invention are simultaneously potent JAK1,
JAKZ and JAK3 inhibitors, i.e. pan-JAK inhibitors. This property makes them useful for
the treatment or prevention of pathological conditions or diseases such as
myeloproliferative disorders (such as polycythemia vera, essential thrombocythemia or
35  myelofibrosis), leukemia, lymphomas and solid tumors; bone marrow and organ
transplant rejection; immune-mediated diseases and inflammatory diseases, including

rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease (such as ulcerative
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Formula (1)

wherein,

20 mis0,1,2or 3;

A and B each independently represent a nitrogen atom or a -CR; group, wherein at

least one of A and B represents a -CR; group;

25 D represents a nitrogen atom or a -CRs group, wherein when one of A and B

represents a nitrogen atom, D represents a -CRs group;

W represents a linker selected from a -NRg- group, a -(CRgR1¢)- group, -O- or -S-;
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atom a Crat hal oal kyl 35 group; a Crat hydroxyal kyl group; a 5-to 9-
menber ed het ergseychsing gnsubptitotedtaifirtigr enkstitutedbypene bir merehetreght ons

sel ected from and N, which heterocyclyl group is unsubstituted or
substituted by one’or nore substituents selected froma hal ogen atom WO
2013/ 017461PCT/ EP2012/ 064426 12 a hydroxyl group, a Iinear or branched Crat
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or disea [ oN anus Kinases (JAK),
in parti (s:aﬁl(éHs)\g\ﬁePeq? % %g'roaf)calrm% Q}glbﬁ } %6@%Hésease i s sel ected
from nyela)mR)h(i?ﬂQ?)f(@le)arélelt%@gdmpsa ¢@)K@Iﬁzha ON/grobipi a-GtRlH(GHanBives and
solid tu ' 1 c4 di at ed
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pat hol ogigralp; @ohkﬂ%tS(@n)n(@Hz)d%sg'@ge or 8 HBh@é@h@l-lzbnblrﬁiumegmpowbler_am hritis,
mul tiygl e esa%%r@@l fP tnf |l ammat ory bowel disease, dry eye, uveitis, allergic

conj unctl VIitis, ic 30rhinitis, asthma, chronic obstructive pul nonary
di sease (CODD)WheaielmﬂnQ:Csdmaﬂim icy¢lsalkseny!, [md,rhei@mryl ‘Bhd hietevegyciybgroues al so

directed to usa‘?e%s&b@ﬁtu ‘?j”&?%ﬂ%ﬁ?ti%{j bﬁ/%ﬁe oP'¥o é tuf’?;%n@ﬁs% c'té%grgcinh grein,

t he manuf acture o canen reat men 0 conditi on
or halogen atom, a cyano group, a linear or branched Cq- Cs alkyl group, a C4-C4

haloalkyl group, a C+-C4 hydroxyalkyl group, a Cs-C; cycloalkyl, a phenyl group,
25 a pyridyl group, a pyrimidinyl group, a piperidyl group or
a -C(O)-(CH2)»-NR+1R12 group; wherein nis 0, 1 or 2;

Rs, Rg and Ry each independently represent a hydrogen atom, a C4-C, haloalkyl
group, a C4-C4 hydroxyalkyl group or a linear or branched C4-Cg alkyl group, which alkyl

30  group is unsubstituted or substituted by one or more substituents selected from a C4-C,
alkoxy group, a cyano group, a C3-C7 cycloalkyl group, a phenyl group, a pyridyl group,
a pyrimidinyl group or a piperidyl group;

R11, R12 and Ryz each independently represent a hydrogen atom; a C4-C,4 haloalkyl
35  group; a C+-C4 hydroxyalkyl group; a 5-to 9- membered heterocyclyl group contaning
one, two or three heteroatoms selected from O, S and N, which heterocyclyl group is

unsubstituted or substituted by one or more substituents selected from a halogen atom,



35di sease susceptible to anelioration by inhibiton of Janus Ki nases (JAK),
in particular wherein the pathol ogical condition or disease is selected
from nyelwprolddietoat i ve di sorders, |eukem a, |ynphoid neCirgrascioest2and
solid tunors; bone marrow and organ W 2013/ 017461PCT/ EP2012/ 064426 13
transpl ant rejection; inmmune-nedi ated di seases and i nflammtory di seases;
nore in particular wherein the pathol ogical condition or disease is
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di sease ipyrigedimd gexipfar@pipgyelyogroop;i f er ati ve 10di sorders, I eukem a, |ynphoid
mal i gnanci es and solid tunors; bone nmarrow and organ transpl ant rejection;

i mrune- nedi at ed di seases and i nflammatory di seases, nore in particul ar
wher ei n twhergiattieotogpaeld of foraiuta (bris othedthesase i s sel ected from rheumat oi d

arthritis, I i zlac[m; IS 4 dry eye,
uveitis, |3|n'[tg &h@ Oﬁ%i'?l?ﬁ(?:&% 4&%% er di&)%%er} i %ﬂr}oj%ﬁ@f@ﬁ‘l chronic
obst ruct mﬂempwmmudmrg(wb ge@:sa@d( COPD), 15 atopic dermatiti s and psori asi s;
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conpound e invention o ceu |ca the invention
to a subjreethoxyﬂ,ﬁeleﬁitebrrahsdmhenzuo@&amm3-yrﬂhla\l1dm@thylacﬂtarald§o pI’OVI des a

conbi nati on product conprising (i) the conpounds of the 20i nvention as
descri bed herein; and (ii) one or nore additional active substances which
are knownThegnygntias &irthier providee synteelianrncesses age Intgymeliatesr descriteeddieseinder s

(such as \Mﬁ&yg%tlgg ?ﬂ ,P%“”§§§i9%@ uMy’ onbocyt hem a or m el ofi brosis),

| eukemi a, T'ynphoi es and soli1d tunors; bone marrow and organ
transhél ant rejection; i m‘rune medi at ed di seases and i nf | ammat ory di seases,
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sel ected fromrheuma e sclerosris, anmat ory bowel
di sease (usadhthestragtroentafitheehunodn or anial t@dww tkerdpsease), dry eye, uveitis,
allergic conjunctivitis, allergic rhinitis, asthma, chronic obstructive

pul nonary di sease (COPD), atopic dermatitis and psoriasis. 30As used herein
t he t er m Uk i0&Erdbk plsoendvidasesphdrmaaguticel dampostied comdiisag thelcompoygnds t o 6

car Do 2L, inBERERLAR AonbrhBodtuEAh MReALBMLEBFBLAS: | nc! ude Methy!
et hyl,” npropy I - propyl , h-pentyl,
1- nethylbutyl, 2- met hyl but yl , |sopentyl 1- ethylpropyl 1, 1- dlnethylpropyl

1 20 TN ATRSh  S5DBRhcq &L BB o RN Mesciganerin 1
352, 3- di rfet tsd ibthe/lreat@enikaftaypaieaiogital cgrditerng ctmasylsusne@tlblgdo hexyl radicals.
WO 2013/ %é@#ﬁ%/b';?r%%%n%@ﬂé@@s Kinases (JAK), in particular wherein the pathological
25  condition or disease is selected from myeloproliferative disorders, leukemia, lymphoid
malignancies and solid tumors; bone marrow and organ transplant rejection; immune-
mediated diseases and inflammatory diseases; more in particular wherein the
pathological condition or disease is selected from rheumatoid arthritis, multiple
sclerosis, inflammatory bowel disease, dry eye, uveitis, allergic conjunciivitis, allergic
30  rhinitis, asthma, chronic obstructive pulmonary disease (COPD), atopic dermatitis and

psoriasis.

The invention is also directed to use of the compounds of the invention as described

herein, in the manufacture of a medicament for treatment of a pathological condition or
35  disease susceptible to amelioration by inhibiton of Janus Kinases (JAK), in particular

wherein the pathological condition or disease is selected from myeloproliferative

disorders, leukemia, lymphoid malignancies and solid tumors; bone marrow and organ



14 As used herein, the term Crat hal oal kyl group is an al kyl group, for
exanple a Crat or 01-02 al kyl group, which is bonded to one or nore,

pr ef er ablwo2p13d10t613 hal ogen atons. Preferably, said halPoakpRoigneups i s
chosen from-0013, -CH F2 and -CF3. 5As used herein, the term Crat

hydr oxyal kyl enbraces |inear or branched al kyl radicals having 1 to 4
carbon atons, any one of which nmay be substituted by one or nore,

pr ef er abltsangplant i2jectior, énprusé-eretlidtod dishgshs@oglinfrathaiatyslisdasasiphes imf such

radi cal s
hydr oxybﬂa?féuﬁgv@yeg@e F%mﬁcgiy%al %ﬁr% er mdggtsehg |é)8fé( %@mﬁf n?egg'd enbr aces
| i near orarthriisichétiblegglerossnindamimatpry adwelajl$aea,cd1yhaa,lwgltlal a\ily!rglcporu ons of 1

to 4 car bc%ﬂjru%ttm1 @Wﬁuﬁﬁsoefstrﬂg = 8)‘@311%6%% flive @lﬁéﬁaﬁyh%&%%ﬁj@d@% OXY,

et hoxy, Sec 15As used
her ei 3, taiepic demm(ﬂltlaandibkgrlasusl fonyl enbraces rad| cal s containing an
optionally substituted, linear or branched alkyl radicals of 1 to 4 carbon
atons attached to a divalent -SO2- radical. As used herein, the term 03-010
cycl oal kyThesmmmdioe slsarevidgseimetiod ©f teatonent ofm)b&tbvlogiical @bdiiomocycl i c

radicals (J?@e\é'sggug el?)gt')lg %gmﬁﬁorg%ftggm@&)ggﬁof rnﬁ% r]aa%% glAKg,l% %ah@ulgrcar bon

atons. An optiona St pi cal ly
unsubst i twimdnd*ne sathslpgicaitaedditign ¢r digeare Iss@a@sd fromemwomhilfelratlmy be the
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substituen he" subst 1 € same or ypical ly the
subst i t udransplant @J@Bomlmmyeinmmw d@eaﬂqs anrienftamnatety\xﬁseaQS&nsQrbsm i tuted.
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groups, erably ycl oa groups. yplc cyclic cycl oal kyl
radical s atf\eltlsemdmledclewo@m m&arammmha\pﬂtdigelase,dwawIU)veltls allergic

bi cycl o] - I Q@@[:) s of
nonocycl Fcc L@éﬁ@iﬁyé r&g?ﬁ:ﬁm% z%éﬁfgﬁﬁ‘?@ﬂ%ﬂ;/cc osptjllrag{)yldu"% 'Seg%) cyc )gpentyl,
cycl dﬁexwtopicylerlncﬁtiiépayd ps@iaslsoonyrisingcydrhioistaming aetherapgldlcetbbe@fidctlve% used
herein, t C r ted
car bocyclelngm}rng fwé‘g%é’%g%‘yns Af? I?%*ﬁ@%ﬁ/tlon% @%ﬁﬁ%@%él%b%oaﬁﬁr ah y from3 to
7 carbon I@EﬂiﬂlomaﬁU@@GtmerW@‘I&Uah kealypient.adi cal is typi caI |y unsubstituted
or substituted by 1, 2 or 3 substituents which nay be the sane or
different. When a 03-010 cycl oal kenyl radical WO

2013/ 017468 EPORNEP? 0152/p0GAdEBG ddnbination product comprising (i) the compounds of the

20 invention as described herein; and (ii) one or more additional active substances which
are known to be useful in the treatment of myeloproliferative disorders (such as
polycythemia vera, essential thrombocythemia or mielofibrosis), leukemia, lymphoid
malignancies and solid tumors; bone marrow and organ transplant rejection; immune-
mediated diseases and inflammatory diseases, more in particular wherein the

25  pathological condition or disease is selected from rheumatoid arthritis, multiple
sclerosis, inflammatory bowel disease (such as ulcerative colitis or Crohn’s disease),
dry eye, uveitis, allergic conjunctivitis, allergic rhinitis, asthma, chronic obstructive

pulmonary disease (COPD), atopic dermatitis and psoriasis.

30  As used herein the term C4-Cs alkyl embraces linear or branched radicals having 1 to 6
carbon atoms, preferably 1 to 4 carbon atoms. Examples include methyl, ethyl, n-
propyl, i-propyl, n-butyl, sec-butyl, t-butyl, n-pentyl, 1-methylbutyl, 2-methylbutyl,
isopentyl, 1-ethylpropyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, n-hexyl, 1-ethylbutyl, 2-
ethylbutyl, 1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl,

35  2,3-dimethylbutyl, 2-methylpentyl, 3-methylpentyl and iso-hexyl radicals.



carries 2 or nore substituents, the substituents nay be the sane or
different. Typically, the substituents on a cycloal kenyl group are

t hensel vesounsuhsteitt ut ed. Exanpl es incl ude cycl obut enyl pCEEPRaponisenyl ,

cycl ohexenyl, cycl oheptenyl, cycl ooctgnyl, cyclononenyl and cycl odecenyl. 5
As used herein, the term 06-014 aryl radical enbraces typically a 06-014,
preferably 06- 010 nonocyclic or bicyclic aryl radical such as phenyl,
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aryl group are typically thensel ves unsubstituted. As used herein, the term
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A said optionally substltut ed 5- to 14- nenbered heteroaryl radical is
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benzof uranyl, oxadi azol yl, oxazolyl, i soxazol yl, benzoxazolyl, imdazolyl,
benzi m dazol yl, thiazolyl, 30thiadiazolyl, thienyl, pyrrolyl,
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ci nnol i ny riazo ndol i nyl ;" 1soil ndoli nyl, |50|ndolyl

i m dazol idivagnit; Sﬁbe&ﬂdﬁhyl thlanthrenyl pyrazolyl
2H—pyrazo|o[3,4-d]pyrinidinyl, 1H—pyrazo|o[3,4-d]pyrinidinyl, t hi eno[ 2, 3-d]
pyrimdinyl and the various pyrrolopyridyl radicals. 35 WO
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C1o cycloalkyl radical carries 2 or more substituents, the substituents may be the same
or different. Typically the substituents on a Cs-C4¢ cycloalkyl group are themselves

25  unsubstituted. Polycyclic cycloalkyl radicals contains two or more fused cycloalkyl
groups, preferably two cycloalkyl groups. Typically, polycyclic cycloalkyl radicals are
selected from decahydronaphthyl (decalyl), bicyclo[2.2.2]octyl, adamantly, camphyl or

bornyl groups.

30  Examples of monocyclic cycloalkyl groups include cyclopropyl, cyclobutyl, cyclopentyl,

cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl and cyclodecyl.

As used herein, the term C3-C4o cycloalkenyl embraces partially unsaturated
carbocyclic radicals having from 3 to 10 carbon atoms, preferably from 3 to 7 carbon
35 atoms. A C3-Cyo cycloalkenyl radical is typically unsubstituted or substituted by 1, 2 or 3

substituents which may be the same or different. When a C3-C4o cycloalkenyl radical



5contains a heteroatom Wen a 5 to 14-nenbered heterocyclyl radical
carries 2 or nore substituents, the substituents nmay be the sane or

di ff er entwOARoBi1G460pt i onal |y substituted 5- to 14- nenberet/HEretienosge! vl
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t et rahydr Y at )

Lo IR BTN R P STHERBIN i BB e PRRPRDY,
20t hi ezep%unmonOdee or bizegiarayyl ractlcrerbpacrtyas piengl, Bﬁi)htt‘?.ylaarahrlannlmho[ 3. 1. 0] hexyl,

g g: ﬂ;g%’g{)enzowgﬁ%ﬁ% Iﬁp%’f% ei)‘_ !&ys% ooo ||6'HQI§/5%%¥&ute%%s " gl@/ﬂadlcal is

1, 2, 5, 6- ttgpicallyyuhsopsfititeld anysqbstlt«;tmdmm |2rryl3 whdtltumi@whWImay be the sahvere a 5-
to 14ne f W I ubst t he
25suél§)t| {H&%f@ﬁ’eﬁe\wﬂ%ﬁ’%cﬁe 43 @%ﬁ&y@f\%b%ﬁ%ﬁ&%‘ﬂ@%@ e éu%%‘ﬁﬂé@s

bi cycl yl rgasohﬁpthnmm ordifferemtndoless pibe08s@ Spexified, e ssbstttlmer@s omeridered

het er oaryy, JRbgred cycloal kyl or heterocyclyl
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bet ween a 30nonocyclic 06-09 aryl or 5- to 9- nmenbered heteroaryl group and
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fromlg, SOdﬁdmNmbﬁyqﬁ riredl dyptesmipeefeiablyd §Hto dPompmibered nslgeryplenromde or 6-
menber ed I Ak ered
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or 1,2, B,ﬁéﬂ%rt@gg ydr o%ll}l;a)ﬂ?ﬂﬁé{s%%é'rngkgﬂg@%(?gf @Bféeﬁdgg ﬁhﬁ onap t hal enyl
groups aral lgastore rirgicontiNs 2beRraatgme 1PCT/ EP2012/ 064426 17 As used herei n,

some ,f the atoms, radicals, noieties, chains and cycles present in the

general structures of the invention are "optionally substituted". This
means t hak saitl@ptorslly sebstituield S-alosi4- menderekhetetoaivhsmdinatisdymitady can be eit her

unsubs LT e Alied BPSIEAAL 415 RIREAG TR ABFLOT SR of OF exampl e

1, 2, 3 or uen
different. When a 5- to 14- membered heteroaryl radical carries 2 or more substituents,

the substituents may be the same or different. Unless otherwise specified, the
25  substituents on a 5- to 14- membered heteroaryl radical are typically themselves

unsubstituted.

Examples include pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, furyl, benzofuranyl,
oxadiazolyl, oxazolyl, isoxazolyl, benzoxazolyl, imidazolyl, benzimidazolyl, thiazolyl,

30 thiadiazolyl, thienyl, pyrrolyl, benzothiazolyl, indolyl, indazolyl, purinyl, quinolyl,
isoquinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, quinolizinyl,
cinnolinyl, triazolyl, indolizinyl, indolinyl, isoindolinyl, isoindolyl, imidazolidinyl, pteridinyl,
thianthrenyl, pyrazolyl, 2H-pyrazolo[3,4-d]pyrimidinyl, 1H-pyrazolo[3,4-d]pyrimidinyl,
thieno[2,3-d] pyrimidinyl and the various pyrrolopyridyl radicals.

35
As used herein, the term 5- to 14-membered heterocyclyl radical embraces typically a

non-aromatic, saturated or unsaturated Cs-C4 carbocyclic ring system, preferably Cs-



hydr ogen atons bound to the unsubstituted atons, radicals, noieties, chains
and cycles are replaced by chemcally acceptable atons, radicals, noieties,
chai ns amdocyasc1\VWhen two or nore substituents are pr@SEmMP012M64326
substituent nmay be the sane or differggt. The substituents are typically

t hemsel ves unsubstituted. 10 As used herein, the term hal ogen atom enbraces
chlorine, fluorine, bromne and iodine atons. A halogen atomis typically a
f1 uori ne,Cehirbotyséc ong bysterh ot weferabbs Cs-Hs edfreo@/oligringéystanmen wichl uor i ne.
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cont ai ni ng one or ira Irn enantionerically or

di ast erem%tmreartomalarquplaced bsonameterqatbm\eseﬂented fodm NaCeanCS.nA keteragclgind i n t he
f orm of [ did e of the
nvent i onPSEHGES. S SEORYANE oPnoPEl e HEGER AR ke BIES OF the
conpoundscoatingsd hetawatdme. Wheh @isdadh- mmredhemsocydlwbrsﬂealemmmssz orand
stereois i ni ques for the

pr epar at ﬁﬁ&%ﬁ%@%t’it?@ﬁ% tﬂ% éﬁt&’sr ﬁj\?/epgua?};gﬁﬁ%ﬁ g%‘r?rjsdlﬁfeﬁgﬁude chiral synthesis
froma suitable optically pure precursor or resolution of the racenmate

using, fof s%é%ﬁﬁé}n%’lw Emsﬁuﬂ{teé‘%% BlfigmblRd h'eﬂe%%/ @hra;arsa @%@&:ﬂéa( HPLC) .

Alternativ or a racem ¢ cted with a
sui tabl e ulspubsimteo}'oa&thsth%uohﬁwrﬁcﬁubsbwemmmasahe mecxam oror, in the

case \whergrd 0% FRM ntﬂe%?ﬂét@J %%%é%ﬁ 88 héte Slgb’ragégl gid or base

such as tarett aric aC| Iam ne. eres u I'ast er eonehc
m xt ur e rthgmbalvescwmubstddeny chromat ography and/or fracti onal
crystallization and one or both of the diastereoi soners converted to the
correspondi ng pure enantioner(s) by neans well known to one skilled in the
art. Chi ridangiesoofiSo tmits meimbehed hetermaydlydmadicaslinchide aipepdycpiretidy, t her eof )

b in i t h

Vo oal PR difbrSARR. RO kB RRE by HOR o eB E BFRZRIRE PP Y oy
hydr déar l:cminuctioﬁpylctaatq}ylhmam tetram,anmazomsé,nmld@gom oxiramyt, ¢thizeny!,
: - . 200% ine.
| SOP" OPanBkaphy RhERR AT 2ok s Al o Bl BT ne
enri ched h-dioxpk2-oSt, éete@ygmanyio&gmmmwgfml Betralygentizorienigly

t ' - , e.g.
"t or eoc haTa Rk a3 o R oS, Blebhail L * R vork,
1994) . Wazeeas/.ond-dexearyER2bomtbiedans 11480)0@239@@! He4-dithiepartyk 1t4er m
bhar ICeubboabdny, ASCAAARNG, Bodnl FICER) §0:2,R3bLIRY BPRLAC AR, Dase of

aci d whi |on tirent s a mammal .
Such sal t2H-pganyed, d@hW&leﬁmymrwhaHmw iZHhydroberwefiramil.el 2,88 gani ¢ or

5 . 8 : X
e e e S S R R

exanpl e hydrochl oric, sulphuric, phosphoric, diphosphoric, hydrobromnc,

hydr oi odi\g, ﬁ%da £\ B%%@rﬁb@réd ﬂgﬁé@%r@a&caﬁaﬁ% 38 mSPéaéﬂBkﬁu&ﬁtE,rth&’ fumari c,

gl uconi c, tamc,
25 substltuents may be the same or different.

As used herein, the term bicyclyl group which is a monocyclic C¢-Cgaryl or 5- to 9-
membered heteroaryl group fused to a 5- to 9- membered cycloalkyl or heterocyclyl
group typically refers to a moiety containing a bond which is shared between a

30  monocyclic Ce-Coaryl or 5- to 9- membered heteroaryl group and a 5- to 9- membered
cycloalkyl or heterocyclyl group, wherein said heteroaryl or heterocyclyl group contains
at least one heteroatom selected from O, S and N. Typically said bicyclyl group is a
phenyl or 5- or 6- membered heteroaryl group fused to a 5- or 6-, preferably 6-,
membered cycloalkyl or heterocyclyl group. Typically said heteroaryl or heterocyclyl

35  group contains 1, 2 or 3, preferably 1 or 2, for example 1, heteroatom selected from O,
S and N, preferably N. Examples include chromanyl groups or 1,2,3,4-

tetrahydronaphthalenyl groups. 1,2,3,4-tetrahydronaphthalenyl groups are preferred.



10 malic, mandelic, nucic, ascorbic, oxalic, pantothenic, succinic,
tartaric, benzoic, acetic, nethanesul phonic, ethanesul phonic,
benzenesuwphorms/a746p- t ol uenesul phoni ¢ aci d, xinafoic (1-rgamrze28643apht hoi c
acid), napadisilic (1,5-naphthal enedi ggl fonic acid) and the |ike.
Particularly preferred are salts derived fromfumaric, hydrobromc
hydrochl oric, acetic, sulfuric, nethanesulfonic, xinafoic, and tartaric
acids. 15 Salts derived from pharmaceutically-acceptable i norgani c bases
i ncl ude %&é”@e'aLH@reuﬁ'EB‘PﬁH Hhe gﬁ)er%' ca?so%?ertl’esf a'irrlscandf g[:l%g)gﬁis'g M‘r\é’m
negnesi um  nangani ¢, manganous, potassium  sol
Parti cul agelnyrqd)sbtﬂﬁmnee@f tinleen\amnhomawrppme\ﬂy amstlm&'mlameapatmmeﬂm and
Sodlum Salibie, B8 hedsy Ll bhOm AAALIREEY P Bl S AGEERE A fegari ©
bases inc secondar am ne I'nc ng
al kyl Samimesy pa$lwraﬂ>y<qrie @rrmonsstor hearepledyal 3 br fb.mUhetstuerﬁyotheccetamthaes
nat ur al | r ne,
Cat foi ne. AR Lot PR R b db Bl el Bront F e B b AL EnaiEBAL 1%,
di et hyl amynbetarmmla,ceebmnhenhylllyaancnpébleam@hs redlhalaohamm cha@tsghenedi am ne,
Net hyl nor i [ i) ' i ne,
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pi per azi rmdlffﬂr@'érﬂm substifgentgane typicalsihagselyep uagubstitufedr i nes, theobr om ne,
trietyl amne, trinmethylanine, tripropylanne, tronmethamne and the |ike.
30 Clher preferred salts according to the invention are quaternary ammoni um
conpoundsAssreddieneiasthe trrmvediegen adm ambaadesrch(oxing, fluoriag dwemaeeddupdine t he
positive i aci ds
Ctch as, Fo7eg5habati' SRl @ nian's Al nBAn2 Gl BRie JBk, MeS: Felpidty
phosphat e:hlcmlmea)nﬂa@nr@nTm teaim ratgahércusad ab & prefix hgs tf@t‘ﬁrame weanny.e, acetate,
mal eate, fumarate, citrate, oxal ate, succinate, tartrate, nalate,
mandel ate, trifluoroacetate, nethanesul phonate and p-tol uenesul phonate. X-
i s prléf erGiyhgounds aehtemingbee bedofe ohirat lveolreé dwy e bsaddie, eraptiordericadvilophat e,
nitrate, 0 4 a e,
succi nat e(ﬂ%sﬁé"tg%)??rln\é\f)% gipﬂ[ %ﬁrﬂpl\}gﬂé E(? a} éféa%@?h %(ﬁ ﬁgregﬁai ngr L}qg@?(}é%ﬁq}f de,
trifl uor coigkires endehageirh@neson pivoectercoisomer. A§h€u§e7dpﬁheﬂfeihﬁ ingentiinogs de i s
formed frombiey 16y I:lbfﬁ{ %ln‘ga@ggsqﬂ%_ QherhiB o} d;ﬂrtﬁg%{% Bldlstfengphgcul e,
using a convenient oxidisin he conpounds B¥\ hVent I on may
exist in tb@mdmm@bemtlemeemdlagtﬂrm@a armstereomh@et enimhedimisitieesi s used
hereiyy to describe a nol ecul ar conplex conprising a conpound of the
i nvention and an anount of one or nore pharmaceutically acceptabl e sol vent
10nol ecul eenvemtinnal echnibyelr fat tei erarpliayiec atidresf individua ehamdiomers ingkider .
Exanpl es I ds of the
c"?l ra sg/biﬁ%ts@ f;o% g@uﬂte{bhé bv\'gﬁgllypbﬂreﬁ&ugé}tr 8! teﬁ})ﬁjﬁgn Enot e%’é@?@'ﬂ@

i nvention in socl at1 or onet ane propanol
et hanol , usitdhianekamdienehiftay highpfessiigdioUD\vbO)matepiaphy ddltGx élteragidtalc aci d,

&t hanol a”ﬂw%‘? acefat &F%LFEEémuE@féc%Psfor) rjn%y b éa%F‘e%'vf/ rCALbivank (gbtt%%w Qg that in

t he presen |nven on one s vent no ecu e can e asSoClI wth 150ne
nol edal e ampobed.donpemnls aofaladhel, or.és tetcasawrtd tba,coswohndisondainydn at e.

Fur t her MY fic brtb sit rﬁ?@%%h %apl&/ bSé’é‘%@dﬁpels%ﬁé#.é@ Otl Pﬁﬁé}ﬁl&ﬁ)@ ime Tﬁ'@/ent i on,

nore than one sol ven ecu e assocl at ecule of the
corrpounds“ealiltlnmaﬁemmﬁehcmxﬁemm@inbe sewsiatad by djrdmyaiograehy Mot i onal l'y, it

s spec fablyf ARUBIR ARSI EHOADLNL BB ERERork BYGAIHEATo eSS than one
sol vent nol ecul e ‘may be associ a one ? e compounds of

t he presemvrrespansling wme esarﬁlom(Sébhmﬂahymﬁkeowrthneeskmdmth@cslrt/é;théel of the
presapt 'd%%‘rﬁﬂ%hh Ah& i %Hﬁ@”ﬂb&%ﬁ%l%ﬁac@ﬂo\’%@%o fm&f?@Bﬁt%% gff the present

i nventi on a| nt ogi cal ctiven non-sol vate form
of the cmr@otmdgr_lcaﬂﬁ-enrlched form using chromatography, typically HPLC, on an

asymmetric resin with a mobile phase consisting of a hydrocarbon, typically heptane or
hexane, containing from 0 to 50% isopropanol, typically from 2 to 20%, and from 0 to
5% of an alkylamine, typically 0.1 % diethylamine. Concentration of the eluate affords

35  the enriched mixture. Stereoisomer conglomerates may be separated by conventional
techniques known to those skilled in the art. See, e.g. "Stereochemistry of Organic
Compounds" by Ernest L. Eliel (Wiley, New York, 1994).



The invention al so includes isotopically-I|abeled conmpounds of the

i nvention, wherein one or nore atons is replaced by an atom havi ng the sane
at om ¢ nuwbeni3/amelan at omi ¢ mass or mass nunber di ff er @ot/HPr@2i064326 at omi ¢
mass or mass nunber usually found in ngture. Exanples of isotopes suitable
for inclusion in the compounds of the 30i nvention include isotopes of

hydr ogen, such as 2H and 3H, carbon, such as 110, 130 and 140, chlori ne,
such as 3601, fluorine, such as 18F, iodine, such as 1231 and 1261,

ni trogen,, 13 , 0; &
phosphoru§§H%%Eﬁa§é’§5ggggﬁgh%h %@Eﬁn %ﬁ&ggﬁ%%égwég%%%FhQ%aﬁQQemﬂed
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car bon- IlotgariclDasesramdicom pmmapetytloali;eawepfwte inbiganiowr pugeeid atidsi ew of thei r
ease of incorporation and ready neans of detection. Substitution with
heavi er i sotopes such as deuterium 2H WO 2013/ 017461PCT/ EP2012/ 064426 20
may af f orRharmacatitinalyheacapetablec asdsaiciuges bods uinpigagict rreitsgrieat exanmie abol i ¢
stabilit a [ ne vl : i fe. or - e

eaui remtLothioR KB fic, BAEGARAC bBndeotBrl A istotrbich BRI dndl 4RR0
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13N, ;gan SRHY (e for
exanlﬁlndpgﬁhﬁ%rg%%JE%beb%%%mgggﬁggﬁggmdg ?%Elca ?tgﬁatéﬁéﬁgnF%C%uhds of
the i nvennetbanewiphgeneramaiye%l@hpnepab@uebqsmwmt péﬁaenesemnmqw@ldknom to
t hose ski t c : d

herei n. g (RkdSEsnaBhnbe S1A-RESRRIA RIS IIHESEEL 2REE 101 ne
non- | abelteel fikea g &atticotanigr \Mes‘e"r@imaar@y@alts Pdetflv@ndr dpnm stmepicc ahydyebramis, ed
conpound of the invention.
As used %gigﬁhHﬂ ﬁ%ﬁﬁégﬁﬁg%ﬁterar¥%&le??6§£F%2%8§%¥§§g§g@8npounds of the

i nveni on where in a particular position at |east one hydrogen atomis

15r epl ac y I SOt
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Hydr ogen atemoritinumcalgichangeppeleutestic, uderireusor i, onygnesiun,c heangsaic,
reaction I en o] rpge t p b
deuter|u&#%?%ﬁ$ﬁga?8&§g@hkh%ﬁ%@n(Fﬁ@%r%ﬁgéﬁ?on¥grgg@??%ﬂycéﬁﬁﬁgmt%¥§I or
partial . aypooiain galciamdmageesitrdpatessivaeng eoditmsati®npound of the invention
has i sotopic enrichment factor (ratio between the isotopic abundance and
t he natural abundance of that isotope, i.e. the percentage of incorporation
of deut erSalmagrived fiowmerhapuadeuticallyiasceptaiBawrganid kasen indhedepdadts ©f pfimhagydr ogen)
for each of

deut or at i o BRUERER hmRlss “nphiiR L INEE SRagRYBHEEL Frerdbich

i ncor por annioes, . CYchc aanmn@ ematerd|leatmuading amingshend dbe dise c seelr ias hargiminet act or

I's at tta 900 c(a%é 30 cﬂgf‘rﬁeer' lef‘h d"%é?‘ég@@%ﬁ?@éﬁ) %ér eQ.eﬁ”’%ﬂﬁh&E”b the

i sot Opl C enri chnent act or 1s’at Teas uteri um
i ncorZfor ati¢tbylpminonthanaios-dimethgeméwethapoldi abanolamine, i styepediamme, cNrent

factor 6 00 r i der st ood
that t heseltg%rtnggﬁgﬁneeh??%ﬁ%rﬁé e CRitafid b AEamRR! Shn%tg%}é birabBmtRE0 S
desi gnat debrigpyarsine dysife.deeth@glacaminei moiphgbpss miberazirfe, oipetitioe cpdigamine

deut er at ir8£\n§,i E)r%éaine, purines, theobromine, triethylamine, trimethylamine, tripropylamine,

tromethamine and the like.
30
Other preferred salts according to the invention are quaternary ammonium compounds
wherein an equivalent of an anion (X') is associated with the positive charge of the N
atom. X" may be an anion of various mineral acids such as, for example, chloride,
bromide, iodide, sulphate, nitrate, phosphate, or an anion of an organic acid such as,
35 for example, acetate, maleate, fumarate, citrate, oxalate, succinate, tartrate, malate,
mandelate, trifluoroacetate, methanesulphonate and p-toluenesulphonate. X is

preferably an anion selected from chloride, bromide, iodide, sulphate, nitrate, acetate,



WO 2013/ 017461PCT/ EP2012/ 064426 21 The isotopic enrichnment factor can be
det erm ned usi ng conventional analytical nethods known too en ordinary
skil | ed iwot2hs/m|r461 i ncl udi ng mass spectronetry (MS) an@#ChEPR@anc4rRGNEt | C
resonance (NVR). 5Prodrugs of the conpounds described herein are al so
within the scope of the invention. Thus certain derivatives of the
conpounds of the present invention, which derivatives may have little or no
phar macolrogleatal oxatate vducgingleendriflupesacelate Mae praiérebly e s ¢hinrisleobrootides t he
body may [ s of the present invention having the
desired 5§@¥%§¥%ﬁﬁéggmgﬁgﬁgﬁgggﬁéﬂﬂydroIytic cl eavage. Such derivatives are
referred to as 10 'prodrugs'. Further information on the use of prodrugs
may be fo in.Pr.o- - | - Vol .. Yy MPOSi um
Sor i og (1 elhelif AT B 1R b rkorp630E MRnnettrims pfiSEptY

Desi g, PethzamoleciPeassng 4 0@We(edt oXidisiBg aBethe, Aneri can Pharmaceuti ca
Associ ation). 15Prod rugs in accordance with the invention can, for

exanpl e, be produced by replacing appropriate functionalities present in

t he conpolhedmnyfountieofthe gwrntiamman existin wothhunselvadrandsiolyatedgolorovhet o t hose

skilled i - ' -moLeti.es' [ , - I sign
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I nvent, v yel Y or
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wi t hi n t elvatoisemeinctude. iputesenot limitedie.icompounys g InYeTitdliPEFEERRI0ON2/ 064426
22 Typi cal, i o) i I : and RL to
Ri3 are aulbstbh sbBEnG BRI cljone o8 FHndr dinad, Hendplimfean RurBkagt Tt
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(1) ils ormegholeasieraf thecbmpounds, ofthe present.invention, such as BihiiraR2 | (R3-C-R4)rn
\/VN N |

Furthermore, it is specifically contemplated that in the present invention, more than one
solvent molecule may be associated with one molecule of the compounds of the
present invention, such as a dihydrate. Additionally, it is specifically contemplated that

20  in the present invention less than one solvent molecule may be associated with one
molecule of the compounds of the present invention, such as a hemihydrate.
Furthermore, solvates of the present invention are contemplated as solvates of
compounds of the present invention that retain the biological effectiveness of the non-
solvate form of the compounds.

25
The invention also includes isotopically-labeled compounds of the invention, wherein
one or more atoms is replaced by an atom having the same atomic number, but an
atomic mass or mass number different from the atomic mass or mass number usually
found in nature. Examples of isotopes suitable for inclusion in the compounds of the

30 invention include isotopes of hydrogen, such as ?H and °H, carbon, such as "'C, **C
and "C, chlorine, such as **Cl, fluorine, such as '°F, iodine, such as '*| and "I,
nitrogen, such as "*N and "N, oxygen, such as '°O, 7O and "®0, phosphorus, such as
¥p_ and sulfur, such as **S. Certain isotopically-labeled compounds of the invention,
for example, those incorporating a radioactive isotope, are useful in drug and/or

35  substrate tissue distribution studies. The radioactive isotopes tritium, *H, and carbon-
14, "C, are particularly useful for this purpose in view of their ease of incorporation and

ready means of detection. Substitution with heavier isotopes such as deuterium, ?H,



\' IR A----- _,,, BRS Formula (I') wherein, mis O or an integer from1l to
3; X and Y each independently represent a nitrogen atomor a -CR6 group,
wher ei n awol2esgti7gsme of X and Y represents a - CR6 gr oupPCT/EP2014/0643d6 B each
i ndependently represent a nitrogen atomor a -CR, group, wherein at 20l east
one of A and B represents a -CR, group; Wrepresents a linker selected from
a -NR8- group, a -(CROR10)- group, -0- or -S; Rl represents a hydrogen
atom a Imaealfiford cettaiatieapkulit a06ardadesl respliingorora g@rader eabelicatdbilify, for oup, a

Crat hyd | ,
s e M s e A A
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contalnlng at’ | €ast one e eroatom sel ect rom

2013/ 017 4enpEniEPrg 0usteel2epteBosdupariyn t he cycl oal kyl, cycl oal kenyl , aryl,
het eroaryl, and heterocyclyl groups are unsubstituted or substituted by one
or nore substituents selected froma hal ogen atom a cyano group, a linear
or br ancHedopitalydalkel&y corgpaunds ohtheriatentiah oar querglydlqopreaared@v hydr oxyal kyl
group, Vi enyl
group. a c%'ﬁ%r&%bgl tECQ‘r’rH Jl%@f(lnm% ?&ﬂbsgﬁgﬁ’ed |§Qf¥e 5@(8 Bfé}%lads%%%ﬂgl’oggusol%z and R7
each i nddpeemj@wrllped leqjelesemmg an Iaymop@@a IMQma”&Ia‘b@Iedg"eag@[tt omplage efyano

gr OUH?Oht éHSW@]b%rﬁd%?%bﬁ’ﬁ?g‘ae%égg@'o?% group, a Crat hal oal kyl group, a

Cr at roxya ycl oal kyl group, a 03-010 cycl oal kenyl
group, a nonocyclic or bicyclic 06-Cl4aryl group, a 5- to 14- nenbered

Rlet e {ﬁre%?@ﬂko‘@é@g%%@éorﬁﬁo%ﬁﬁs MeRIBSGPAL PR ARYGSH &dnd rom 0, S and

compounds of the invention. As used herein, the term deuterated derivative embraces
compounds of the invention where in a particular position at least one hydrogen atom is
15  replaced by deuterium. Deuterium (D or *H) is a stable isotope of hydrogen which is

present at a natural abundance of 0.015 molar %.

Hydrogen deuterium exchange (deuterium incorporation) is a chemical reaction in
which a covalently bonded hydrogen atom is replaced by a deuterium atom. Said

20  exchange (incorporation) reaction can be total or partial.

Typically, a deuterated derivative of a compound of the invention has an isotopic
enrichment factor (ratio between the isotopic abundance and the natural abundance of
that isotope, i.e. the percentage of incorporation of deuterium at a given position in a
25 molecule in the place of hydrogen) for each deuterium present at a site designated as a
potential site of deuteration on the compound of at least 3500 (52.5% deuterium

incorporation).

In a preferred embodiment, the isotopic enrichment factor is at least 5000 (75%

30  deuterium). In a more preferred embodiment, the isotopic enrichment factor is at least
6333.3 (95% deuterium incorporation). In a most preferred embodiment, the isotopic
enrichment factor is at least 6633.3 (99.5% deuterium incorporation). It is understood
that the isotopic enrichment factor of each deuterium present at a site designated as a
site of deuteration is independent from the other deuteration sites.

35
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o oup, o DG SSELCH RIS (HiGRRSES, FerpAERErR, NETEAE P sl v e
subst i t uehmnericepl RrermacdutioshAss@iational koxy WO 2013/ 017461PCT/ EP2012/ 064426
24 group, a cyano group, a 03-07 cycl oal kyl group, a phenyl group, a
pyridyl group, a pyrimdinyl group or a piperidyl group; R5 and R6 each

i ndepénddrroinugs épacesedance with theigeentian ean, far éxdngerbearodyced txyyamleciagr oup, a

nydr oxyal BT e aanctbng i pier BrhPporetrl ARG O R 01 group
a nonocycﬂertemonmbilegfmom tothase s4illgd ingthe @, asapre-meietieslas d@embéerédomet eroaryl ’
gr oup CO'L}x% eﬂ% B&s@r?ﬁﬁﬁroaﬂ@u'g?% mhggara%é@&* eés§ moO, Sand N a5 to

14- rrenbere ét er oc cont al ne het eroatom sel ect ed
from0O, S and N, 10a -(CH2)nOR11l group; a -NR11R12 group; a

- NRLLH( O)Ithg_@s@‘d?%gr%)Qﬁ%s that are solids, it is understood by those skilled in the art that

the inventive compounds and salts may exist in different crystalline or polymorphic

R3

forms, or in an amorphous form, all of which are intended to be within the scope of the

present invention.



a -NR11C(0)-(CH2)n- NR12R13 group; a -C(0)-(OH2)1 _3-CN group; a
-C(0)-(CH2)-R11 group; a -C(0)-(CH2)n-NRL 1 Ri 2 group; a -S(0)2(CH2)nR11
group; a we(20)3201@d2) N R11 R12 group; a -NRL11S(0) 2( CH2) nRCZEPoMP/ 064426
-NR11S(0) 2( CH2) NR12R13 group; whereinzgach nis 0, 1 or 2; 15wherein the
cycl oal kyl, cycl oal kenyl, aryl, heteroaryl, and heterocyclyl groups are
unsubstituted or substituted by one or nore substituents selected froma
hal ogen afypivally i tharconpooog of farmiladarmoX, Yardinshad and BetaRkwre gs oup, a Crat
g?l:ﬁgl kgldegiﬁg&'gt?m)% %@%hgﬁém\%(é(rﬁlgl?#r[a%rﬁyg’nltn%gg?f a%?n CPY%(P@' %ybserﬁ aphenyl
-C(0) i ( Mmmmlrﬁelsz@rRzuppthe,hthnamarsuhsiltsteﬁ 2 3,4,6rte12ah>4ég; 1lﬁig and R10 each

R e S R T N

groupdi s unsubstituted or substltuted by one or nore substituents sel ected
{1 om & O om0 Sty o EXABAA @t i 7 B SYRIRBLIN  0r ouP: 3
phenyl grou a pyri gr oup yrimdiny roup or a piperidyl group;
R11, R12 and R13 each |ndependently represent a hydrogen atom a Crat
hanaIkyI group, a Crat hydroxyal kyl group or a linear or branched 01-06

al kyl group, which alkyl 3 u@bys unsubstituted or substituted by one or
nore substituents sel ected at al koxy group, a cyano group, a 03-07
cycl oal kyl group, a phenyl pyridyl group, a pyrimdinyl group or a
pi peridyl group. WD 2013/0 CT/EP2012/064ﬁ26 25 Typically, in the
conpound of formula (1) or fornula (1'), X and' Y each i ndependent |y
represent a nitrogen atomor a | CR6 group, UWReCe,), at | east one of X and Y
represents a -CR6 group. 5 In enbggj ment, in the conpound of fornula
(I') or formula (I') X represents { and Y represents a -CR6
gr oup. I n ot her enbodi nent, the copnmpoumd of formula (1) or formula
(I") Y represents a 10nitrogen at onlland X epresents a -CR6 group. In
anot her enbodi ment, in the conpound® (1) or formula (1') both X
and Y represents a -CR6 group. 15For tl®e avoi dance of doubt, when two

- CR6groups are present, they may be the sane or different. Preferably, in
the conpound of formula (1) or formula (1') both X and Y represents a - CR6
group? 20 Formula (I’)

wherein,

m is 0 or an integer from 1 to 3;
15
X and Y each independently represent a nitrogen atom or a -CRgs group, wherein at

least one of X and Y represents a -CRg group;

A and B each independently represent a nitrogen atom or a -CR; group, wherein at

20 least one of A and B represents a -CR; group;

W represents a linker selected from a -NRg- group, a -(CRgR1¢)- group, -O- or -S-;

R, represents a hydrogen atom, a linear or branched C4-Cg alkyl group, a C4-C4

25  haloalkyl group, a C4-C4 hydroxyalkyl group, a C4-C,4 alkoxy group, a Cs-C4o cycloalkyl
group, a C3-C4o cycloalkenyl group, a monocyclic or bicyclic Cs-Cq4 aryl group, a 5- to
14- membered heteroaryl group containing at least one heteroatom selected from O, S
and N, or a 5- to 14- membered heterocyclyl group containing at least one heteroatom

selected from O, S and N,



I n one enbodi ment, in the conpound of formula (I) or formula (1') A
represents a nitrogen atomand B represents a -CR, group. I n ot her
enbodi nerwQ 20mB/tihs1conpound of fornula (1) or formula (PCI/EB201RpsE2€NtS a
25nitrogen atom and A represents a -CR3 group. In another enbodi ment, in

t he conpound of fornula (1) or formula (1') A and B i ndependently represent
a -CR, group. 30For the avoidance of doubt, when two -CR, groups are
present, they wheyeibdha tyslaiyk cpcloalkérfys raeyit heténoarlye reab Ihgterogyclyhgrogpstpound of

(&R group, v TR et sty ERBEDTPhR o B A R R 8P e

of formula (I )haldgen@mre,saama@o&rmum pdigear aitboancbed @1~C@R5<yggroup, a Gh€rei n when

one of A and i PEoup. 5In
one enbodi rren?wqoeé yf’ﬁl%[]é npouh h{/&?%o n@%p(q? g?%g@é@%‘ a ni {Ji’ ogen atom
when A and B |Gvd1ypleaﬁelrgr©l§p r_egeaglemnoura a-rERAYIgrawp a pynmating QEIUD@ITTBOdI ment ,

in the corrpou(r})ﬂﬁ)e(])I &Ifgg éI a (l) Drepresents a -CR5 group when A represents

a nitrogen at presents a -CR, group. 10 In another enbodinent, in
t he conpound of fornula (1) D represents a -CR5 group when A represents a

-CR,group AR %a%ﬁﬂ{d%ﬁ%rﬂ} %tl%é?&résre%gg ’H@@Bgﬁ ﬁthY]P a%'lclg% a'tcﬂn tlggya\%”po“”d of

formula (13 or formu represe rogen a I near
br anched QJQUW)@ lmekyor yamaned Ga- Qaailtyl belupad EwC4@atoatkyl go@ aCh(}dr oxyal kyl

Cdvl 1
oy A0g (Rl TR, S S BllfloaiR BRERYS R B dyRIV Rl B0 S o
formul a (mynasyclicarr midyaliq Cé-F4Riyl gegpipes entos14a nignarasee het2Gxeindgrouw | i near or
branched g@%ﬁégﬁkaﬁr H%ete"f‘oa‘%rﬂtseﬂ%L c{%{ b, 8", £5-553h- Pﬁ}éﬂ{b@%a' kyl

group, ycl oal group, group or a pyrid group. More
pref er abI ryeterncydhégwnwoutamlrcg‘ atfleﬁatmheh(eueyoamm fsehemldérom O) Smd MNepraesents a

hydr ogen tﬂé;%@ gou Eg\ﬂ‘yd;'%g‘ n o%?&u'&%d-@%qﬂ%ré' 1 il I@Ur‘;?a' Kyl

group or rou st prefera
hydr dden faseshto aTt3-3p Oameynberat cm@auwhqrctmmwmm gronn] %ﬁlq hgtemryﬂ epresents a

| | Cr at
nydr oxy al KT OGn o0 iRl AR HRe ptddtim 881c0RU it BT S¥Ru NG, TE1
06- C10 aryl grwhgseindhéscydaalkyl, mebere'dj alméx@*eraawl agddilet@rocyclyl groups,

and the bicyclyl group which is a monocyclic Cs-Cgaryl or 5- to 9- membered

heteroaryl group fused to a 5- to 9- membered cycloalkyl or heterocyclyl group

20 are unsubstituted or substituted by one or more substituents selected from a
halogen atom; a cyano group; a linear or branched C4-Cs alkyl group; a C4-Cy
haloalkyl group; a C4+-C4 hydroxyalkyl group; a Cs-C; cycloalkyl group; a
monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group
containing at least one heteroatom selected from O, S and N; a 5- to 14-

25 membered heterocyclyl group containing at least one heteroatom selected from
0O, S and N; a -(CH;)+.sCN group; a -(CH,),OR1; group; a -NR41R42 group;
a -NR11C(O)~(CH2)n-R12 group; a -NR11C(O)~(CH2),-NR12R13 group;
a -C(O)(CH2)1.5-CN group; a -C(O)-(CHa)s-R11 group; a -C(O)-(CHz)a-NR11R2
group; a -S(0)2(CH2).R11 group; a -8(0)2(CH2).NR11R12 group;

30 a -NR11S(0),(CH,),R12 group or a -NR41S(0),(CH,),NR12R13 group; wherein
each nis 0, 1 or 2; said monocyclic or bicyclic Cs-C44 aryl group being

unsubstituted or further substituted by one or more carboxyl groups.

Rs; and Ry each independently represent a hydrogen atom, a C4-C4 haloalkyl group, a
35  C4-C4 hydroxyalkyl group or a linear or branched C4-Cg alkyl group, which alkyl group is

unsubstituted or substituted by one or more substituents selected from a C4-C4 alkoxy



30cont ai ning one, two or three heteroatons selected fromO, S and N, a 5-
to 7- nmenbered heterocyclyl group containing one, two or three heteroatons
sel ect ed woam3ami761and N, wherein the cycl oal kyl, cycl o&Ckargé12/064496

het eroaryl, and heterocyclyl groups ape unsubstituted or substituted by one
or nore substituents selected froma 35hal ogen atomy a cyano group; a

| i near or branched 01-06 al kyl group; a Crat hal oal kyl group; a Crat

hydr oxyal dguip, grayape geoup3a Cz-Ceyytloalkd\group: euwbenyd graumoe yytidyt gaaupbacycl i c

06- Cldary ered heteroaryl group WO
2013/ 0174%@@%@5@]?2%86@ %@fy g%nt ai ning at | east one heteroatom sel ected
from0O, Sand N, a 5- to 14- nenbered heterocyclyl group containi ng at

%, pORARISIREA PRI i P 5o e 1 P T SR

- NR116( 0)gro@H2) imeARIZt Riched rGatfpy, al§h groBP 0 Cﬁﬁdb)amatky&ﬂom Gﬂu@rCa

(C(OQI?Z)(O@QD@%W%%D 1@@%@8? &@go“@y@f& Wﬁ%@ H%?Lf group; a

- NR11S( 0)r¢rciaggiRrIar bipyoligpCoary BRLDSE 6) B BHZ)ambare@ hele®agyl gepip wher ei n each
' d X I 3 d ab
nand n ahg rﬁ%ﬁnl |§5%§n8$§%5¥!|l§%%'g[éﬁﬁlf?rn$ﬁz sald L35 %%aﬁeﬂ}% dyed above

and sai d nonoc roup i's unsubst ed or
10f ur t herheserbeytaly ltoad coytagning @lrleasd pee balehamtgh sglleolepsfrorTP@eS@nam y in the

d ) d 01-06 al kyl
COmDOYNd PCHENANL Syl ot S RERLE AL RAE O b aghec 0105 ol ky
cycl oal kyel -NioL(®)- (@théﬁiﬂbR@gmmp a aC{83)r(Ctiiy)1.s-GMNoanoup;aa ﬂ;(ﬂl)-l(ﬁldi)mﬁh group, a
or oup. . WP P CO-NAIARY R A o BORRILAR: Sl o HEHFCHANR R V!
t hi azol ylgrowmrﬂlﬂ1cﬁ(@Mbe)nFizn gr@np@ya @Ru&(@)z(ﬁm)nmﬁhﬁbsgmm whierein

substi t“teea%hl?Msﬁnf éwo or three substituents selected froma hal ogen atom
a cyano group, I'n€ar or branched 01-06 al kyl group, a Crat hal oal kyl
grougs a Cr at WhateioxXyeatyojdalkyd gydoglkeny!, @Byl Oeterpaiyb ank yetegeayalyl grauptheny |

group, phe”ydre%él}b%m% 6rshH£tﬁ&e9)6¥%n8%FR%ﬁé’éut%’h%ﬂts s%le%Yerd'ch)ﬁl\ group, a

trlazonI group erldyl group,
- (OH2) 1_30N hgtagep atem.- q anzpmmml agl;nearpor baanchmmﬁz adjwbgrpypea Ci-C4

-NRll 0) - (CH - -
o R PR 0 B A S P AT s oo,
- (CH2) - C( 0) - ( CHYidXRIroup, Ri pyRimidioy grouw, a E@ERYy-oro( @) 2( CH2) nR11 group; a -
CH2)-- S(0) 2 1\ Ri OH2) nR12 -
( ?fg( (0) %*ﬁ%pg@mgﬁlﬁz bOb Runefein NRLAS( 8) 2( OH2) nR12 group or a

NI RL1S(0) 2( OH Whereln each n'—and n are 0, 1 or 2; and
wherein R11, R12 and R 3 are as defined above. 30More preferably, in the

d of h I
commeung )5 5 b A g A a R 5afloR kol £XC, BogUly 2, Erer
phenyl pyowm)al Cots lpmroxysaukwkgrbugowtuseaauoeb@nslumt@i Cutled grous ubmhu dligt ed by

brehchag S %gru%ﬁﬁ%‘mﬁéd B#‘&l%%ﬁtg%%obgﬁch%dor cﬁ@“sﬁ‘bé?ﬁ’de‘?@se&l %ot (':”égr or

branched group Irazolyl group,
25  alkoxy group, a cyano group, a C3-C; cycloalkyl group, a phenyl group, a pyrldyl group,

a pyrimidinyl group or a piperidyl group;

R11, R12 and Ryz each independently represent a hydrogen atom, a C4-C,4 haloalkyl
group, a C4-C4 hydroxyalkyl group or a linear or branched C4-Cg alkyl group, which alkyl

30  group is unsubstituted or substituted by one or more substituents selected from a C4-C,
alkoxy group, a cyano group, a C3-C7 cycloalkyl group, a phenyl group, a pyridyl group,
a pyrimidinyl group or a piperidyl group.

35



35a -(OH2)1_30N group, a -(OH2)nOR11 group, a -0(0)-(0OH2)1_3-CN group, a
-0(0)- (CHA-NRiiRi 2 group or a -(OH),-c-S(0)2(0OH2) R11; wherein each n' and
n are 0, woRoBm3f6017461PCT/ EP2012/ 064426 28 1 or 2; an@ChiEre@ned2d and
R12 each independently represent a hygsogen atom a nethyl group, or a

pi peridinyl group substituted by a hydroxyl group. It is particulary
preferred that in the conmpound of fornula (I) the cycloal kyl,

5cycl oal kenyl, aryl, heteroaryl, and heterocyclyl groups that R2 nmay
representy S referably
one or wa/% rC%LPEg‘t? ﬁ%uctg'n{p?hgﬁej {’ﬁ@Q?'R OF%trrﬂﬂlangse{%gt%}rénQChghdé naggﬂrygup; a

| i near orrebrteaardraedtrﬁger%omld(yal -Céps gup, whereireatdéast oge ol and Y-re@idgerits SCN
group; a F?f) é@-@)l 3-CN group; or a -(CH2)nS(0)2(CH2)nR11; wherein n' is
0, 1 or R represents a piperidinyl group 10Osubstituted by a
hydro>5y| group More preferably R2 represents a cycl ohexyl group, a pyridyl
group or r. [ I pi peri dyl

o1 oups. ar't oo er R, cotEfl B fuN o Rt (1 EX a8, B P lent s
sel ect ed riregenaatéraland ehreatasantsa ORsar@lpyl group, a 15-(OH2) 1 30N group, a
-C(0)-(0OH2)1_3-CN group, or a -(CH2)n-S(0)2(CH2)R11; wherein n' is 0, 1 or
2 and R11 represents a piperidinyl group substituted by a hydroxyl group.
Pr ef er abllg othen etripediowmp du thé avimoondrof fermouill (WeeforiRalai (8) A réBegentey cl oal kyl
grou it (Wole]t obutyl group, a cyclopentyl group,
a cycr:il’ooh mtlr(?ge%rag%rﬁ aﬁ?)g Sgﬁ%I%‘D_’Cr@t (%{LﬁJgr oup, which group is unsubstituted
or substltut ed by one, two or three substituents selected froma hal ogen
atom (pr i branched
0103 a1 Ry rranel ool §ght BngrapRin ol [Foilia 5RTRaMY 2 ar ouy!
group or rapref@H2pnC8e QYRPCH2) R11; wherein n' is 0, 1 or 2 and R11
represents a piperidinyl group substl tuted by a hydroxyl group. Mre
preferably, when 25R2 is a 03-07 cycloal kyl group, it is preferably a

cycl dhexyHordreoaypidanse loé douhit vk nowos1iiistareupsesde bresente they vieayove thhsgeme

substi t ugpt Sl ect ed fromlinear or branched 01-03 al kyl group (preferably
a net hyl group a -(0H2)1 30N group, a hydroxyl group or a -

(OH2) n- S(O)2(C]—IZ)nR11' wherein n' is 0, 1 or 2 and R11 represents a

e R R I A R D A e T

ot her wor@Rsgrehen R2 is a 03-07 cycloalkyl group it is directly bonded to
t he Q:Otrogen atomof the -N-Rl group. 35Preferably, in the conpound of
formula (1) when R2 is a pyridyl group, said group is linked to the rest of
t he nol edolose eimpodinréntgn dwr dvorpoaind of formulet(her fonmuds('y Aesprasants anked to t he

g o S 1 ovn atomer e

In other embodiment, in the compound of formula (I) or formula (I') B represents a

25 nitrogen atom and A represents a -CR; group.

In another embodiment, in the compound of formula (I) or formula (I') A and B

independently represent a -CR; group.

30  For the avoidance of doubt, when two -CR; groups are present, they may be the same

or different.

Preferably, in the compound of formula (1) or formula (I’) A represents a nitrogen atom
and B represents a -CR; group.
35



29 a ring carbon atom Pyridyl groups are unsubstituted or substituted with
one, two or three substituents selected froma hal ogen atom (preferably a
fl uori ne wbam3m741chl ori ne atonm), a cyano group, a |inear/Ereoineseched
01-03 al kyl group, a Crat hal oal kyl gngup (preferably a -CHF2 group or a
-CF3 group), a 03-07 cycloal kyl group, a phenyl 5group, a pyridyl group, a
pyrimdinyl group, a piperidyl group, a -(CH2)1 3CN group; a -(CH2)nOR11
group; a FyeRially. irtheZogmoupd otformiRa (IG(Dyepr&iddina Ritregemaliom er a -CRs

- Q(Ré)lcg 0)g, %@" r%%ﬁ%ﬁe af %ﬁgsj B%EB%‘S? %)q_ﬁ%\#_%{n?‘a{% 8 Qﬂ)‘rrB%%rﬁs a-CRs

- (CH2) - S(@9@¢.CH2) nR11 group; a - (CH2)-S(0)2(CH2)nNR1 1 Rl 2 group; a
-NR11S(0) 2( CH2) nR12group or a - 10N R11S(0)2(CH2) nNI RL21R13gr oup; wherein
each n" and n are 0, 1 or 2; and wherein Rll, R12 and R13 each

i ndepéndédntohg emdpdissmhtin thehgaimpmged ohtoomular(l)& teprasantsar nitsogarcdtent vidrenC3 al ky|

group. NDAS”JJB?’S%B%R{J%HOYIE%{&JGQ&“ agﬁgygfor@re substituted by one or two

hal ogen at ound of formula (1) when R2 is a
pi peridinyl group, it is I|nked to the rest of the nolecule via a ring

car bon_at,gi, ﬂh@r ér‘ﬂkédu@%ﬁ?m Ak 88Enﬁour#d" Bbilia b%r}g&‘@ﬁ@a%R@ro%Pp' peridinyl

group it Is gi'rect ond &' ¢ rogen

Pr ef erablvyhen/hr&ﬁﬂ%mtﬁ'@oﬁmdematomntaer(res)entmeFCFHngspa pi peri d| nyI group,
it i5520unsubstituted or substituted by one, two or three substituents

sel ected froma hal ogen atom (preferably a fluorine atomor a chlorine
atom, a loypanibegembedimant, imibacompordoichemll®d () DIepriekgnts gr-6RpgraapCr at

hal oal ky| rq:,rnolsepegrgge%i{y@éy%aup%ﬁ%e 504 Bliibcen oy 97 0up).. @ 03- 07

cycl oal k grou roup, gro a pyri m di nyl group, a
pi peri dyI group, a triazolyl group, (O—|2) 1 30N gr oup; -(CH2) nOR11

ng%‘ig o S)T?y?éé@ ";ng é)ﬁg%&ﬂ&’?% flcj)?mulla\"ﬁj;%&og%ulﬁagjz%ﬂe@]%gﬁtg%dd%gen atom,

- C( 0)15( CH2lneaRerbrgnacheg! CﬁC&fQ'@“E youpy, 0)C 1(@#@)Oaﬂkymmum@0gﬁ@bmroayalkyl

RIS 0) & i o o B T B O TR s TR IR € oo

and n areﬁl@peridyd)grozp and vvherel n R11, R12 and R13 each independently
represent a hydrogen 30 atomor a linear or branched 01-03 al kyl group.
Preferably when R2 is a piperidinyl group it is substituted by one or two
subst i t uetreteraay, de thedcommonnd ohfelmagar!) at tommula (1) R @preser)eihyradngr oup or a

triazglyl gho i C ( represents a
[ noa? o Bnaaiech6pbRAEhds puP. aRR SR e A oola 0o "

hydr oxyal groxyalsylgroup, @3>:07, eyglohltsl dolip.grghepy! growparne pyidytgroppbi cycl i c

06- C10 aryl group, a 5- to 7- nenbered heteroaryl group containing one, two
or three heteroatons selected fromO, Sand N, a 5- to 7- WO

2013/ 017 4¢arrOrefERRO1iA s deraEoudd offarinateed) dideranudecty ¢ Ry repgessuts zbyrdragen ng one,

two or t rHtgr'ﬁ, Qﬁﬁ@a{r%ﬁb%‘éh&ebﬁ@g glﬂylfgrr&m, g’&%ﬁ%’oéﬂ(yl group or a C-Cs
25  hydroxyalkyl group. Most preferably R, represents a hydrogen atom.

Typically, in the compound of formula () R, represents a linear or branched C4-Cg alkyl
group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C;-C; cycloalkyl group, a
monocyclic or bicyclic Cs-Cqoaryl group, a 5- to 7- membered heteroaryl group
30  containing one, two or three heteroatoms selected from O, S and N, a 5-to 7-
membered heterocyclyl group containing one, two or three heteroatoms selected from
O,S and N,
wherein the cycloalkyl, cycloalkenyl, aryl, heteroaryl, and heterocyclyl groups
are unsubstituted or substituted by one or more substituents selected from a
35 halogen atom; a cyano group; a linear or branched C4-Cs alkyl group; a C4-Cy
haloalkyl group; a C4+-C4 hydroxyalkyl group; a Cs-C; cycloalkyl group; a

monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group



wherein the cycl oal kyl, cycl oal kenyl, aryl, heteroaryl, and heterocyclyl
groups are unsubstituted or substituted by one or nore substituents

sel ect ed woam3a1534al ogen atom a cyano group; a linear @cThranched201- 06

al kyl group; a Crat hal oal kyl group; a7Crat hydroxyal kyl group; a 03-07
cycl oal kyl group; a nmonocyclic or bicyclic C6-Cl4aryl group; a 5- to 14-
menber ed heteroaryl group containing at |east one heteroatom sel ected from
0, S and N; a dentainind &dt-leant ohe hetdrdatorsselegiedyionyPoBmndditedd-io Ad- at | east one

het er oat om s_elrﬁé;rf&ggrgg E?%%C%IXI &R@Lﬁ?f%'f% gé@l%ggp ﬁ%’rﬁ%@%@%@“ﬁ@'@ctéé fER) NOR1L1

group; a -NR
-NR11C( 0) - ( CHZ) i AiRLERA I Cht2pu@N groupCaGGHDIE1 gBuONe giduR;2 group;

-C(0) - (CHZ)n S(0) 2( CH2) nR11
group; a -S(0) %(@i?()?(mfcm)ﬁl%?grordup, &ﬁl}&%bﬂf?ﬁ&g%ﬂhgroup or a
-NR11$( 0) Z(mm)NR@)?F&I&)yﬁuwroumer-ém) (mbheﬂm graup; 8- (CHprC@)- (@hld)nwher ein
R11, R12 and b clic
06-014 aryl grl:ﬂlou3R QU éubgchZ?’hsg@ @Wﬂ uFt réfr% g’u@[@ gd)d&% é"0f nore
car boxyl gr ourg;oumraeNBn@QOjg((Ble)rtngrounpoaHNRGB(@)@(IGfbDanR@dR@ gmpr epresents a
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groups are unsubstltuted or substltuted by one two or 25three substltuents
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al kyl group, a group, group, *a
cycl oal kydrogw, au®y; Cahqu@mmgrchpoa& -G rwblmxyalkxjrgauw s&bﬁn qynlpe&iyllwow ear boxyI

group, a rj m di nyl
group, a pg‘%@%'cbf‘é“ﬁ 35@3’6%“&* ?é&b%ﬁkjl%wp O%gfa%@lzg?%)agt@ﬁﬁlybgfroﬁd aj 30a
-NR1LIR12 wgr?g?ng%ufgig%gﬁwmmm Rl;wa,%‘ % Ngii()( 0) - (OH2) n- NR12R13
group, a S ugh &HB taﬁy N nyh‘?é&@y
20(0) - (OH2) - NRL G R gr oap by 2( a2) N R11
\I;l}Z gr oup; ﬁ -AIMROHGBEYD PP PO yh BIcRIgS @rmurmubatltumemsql@tm(t@-m QNRI\ERDE ]gr oug
erein eac r efi ne
above. 35 V\DQB'](S’%?;J8?%%%@?3%&?@%%@@/%@4%8&% ?é}ug’ ‘2 ag’{/”? Al kyl ,
phenyl , pyri ?Wramheﬂﬁﬁ%aﬂmhgﬂougr@Gpéimal@alkwsalblsm Jiat Gt @dhmrowtksrt! t ut ed by
one, Wo or i ar or
brandfed 01- 09 ks ot oufe O T8HE o feny] o NREAORGof ABosfrd BETL 07
-(CH2) 1_3CN grmqmbox—yl greapi29 pYORYINgrgueLptriazolyl@f@p, adHadlyl3r@N, gr oup or a -
pyrimidinyl group, a piperidyl group, a -(CH)+.3CN group, a -(CH,),OR44 group,
a -NR11R12 group, a -NR11C(O)-(CH2)n-R12 group, a -NR11C(O)-(CH2)n-NR12R13
group, a -C(O)-(CHy)1s-CN group, a -C(O)-(CH>),-R44 group,
25 a -(CH2)-C(O)-(CH;),-NR41R42 group; a -(CH5)~S(O)2(CH2).R11 group; a -
(CH2)n-S(0)2(CH2).NR11R12 group; a -NR11S(0)2(CH2),R12 group or a -
NR11S(0O)2(CH,).NR2R13 group; wherein each n’ and n are 0, 1 or 2; and

wherein Rq1, R12 and Rz are as defined above.

30  More preferably, in the compound of formula (I) R, represents a C;-C; cycloalkyl group,
a phenyl group, a pyridyl group or a piperidinyl group,
wherein the cycloalkyl, phenyl, pyridyl or pyrimidinyl groups are unsubstituted or
substituted by one, two or three substituents selected from a halogen atom, a
linear or branched C4-C; alkyl group, a C4-C;3 haloalkyl group, a triazolyl group,
35 a -(CH,)1.3CN group, a -(CH),OR44 group, a -C(O)-(CH):.3-CN group, a -C(O)-
(CH2)a-NR14R42 group or a -(CH3),-S(0O),(CH,),R11; wherein each n’ and n are 0,



5C(0)-(CH2)n-NRL 1 R 2 group; wherein each nis 0, 1 or 2; and wherein R11
and R12 each independently represent a hydrogen atomor a nethyl group. It
is parti cwsband/qresfierred that in the conpound of fornmul @CTIEPRO1RI064426

cycl oal kyl, cycl oal kenyl, aryl, heterggryl, and heterocyclyl groups that R2
may represent are 10unsubstituted or substituted by one, two or three,
preferably one or two, substituents selected froma hal ogen atom a cyano
group; a |i nedrordd; abd aerainl RoBnO6RabasH indemandently repiesgol a/hydgeganston,

-(OH2) 1_30N 9rd MPth Ptj}g @ er&j ? @étlﬂft&&’g aw%r%x 5 ably R2
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rlg%gfgpnstﬁecggcl oheiyl py?? dy?ganﬁggl peilogyl groups ar edlgp[lsg[)g?r)t uted or
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Subst 1 Ut AR o Pl 1B, SR HPRLRTV AR BgE 2 hal ogen atom
Pr ef ebablaycloalyeny| Ryl Betaraddy Oamddyatderoeydw bragpe that R:tmaygepresgmtlaopr opyl gr oup,
2 Y & bulnkl ARAERBPouuNE BRS Xho B R pRAGHEL SRERY Ly OLBU M

cycl ohepty p 1I'S unsu stl Pite
or three seiﬂ@md frcueath‘alczgeh@mre,da ¢yaomgsoupa b digear aitboanchpd @ﬁ@m@l!ﬂyygraup lalor i ne

at om or t f n 3 roup, a 01-03
hal oal kqungggoﬁgr&g 4 @—% fé%#\@gjraou%(%f(@ 1)739\‘ gﬂou l"gﬁépl%bﬁr“e preferably,
when R2 |%(Oéz(082)0?110yhﬂrelalrkyslo dJradmnd R11|r@org$@ltsaaatmleydlaylcgy@lmhexyl group
25un31|6bst§uwﬁtggg%; 'ﬂ}gd;){%lé%gg by one, two or three substituents sel ected

fromTinear or al kyl group (preferably a nethyl group), a
-(OH2) 1_30N group or a hydr oxy group. Preferabl y, in the conpound of

f I N1 A d
when R 1Mot AEBRLIR: Bpflit Y o/ kBb QR oo, B PO BB cha PRy EOH. t?‘égeﬁ
at om of tvwwrelnumcsgzlmiayl pyrldwraaffdam@&rldyl grpnps &re uneutpriitiied of substitoiedaby( |
when R2 15 8, pysd e s%gtﬂﬁ’e %@élgct%%ﬁuéﬁal\l;\%ér?#d%grfn%gﬁéa}r%gigi tpod the

nol ecul e via a ring car her ed 35to0 the
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substituents sel ected froma hal ogen atom (preferably a fluorine atomor a
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cycl oal kydycigpoppl graumteesyglobglyberoup.ca gyripdgly! grooma cyslohgxylgralinyla group, a
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gr oup;
substituents selected from a halogen atom (preferably a fluorine atom or a chlorine

atom), a linear or branched C4-C; alkyl group, a C4+-C3 haloalkyl group, a -(CH3)413CN
group, a hydroxyl group or a -(CH3),-S(O),(CH;),R+1; wherein n’ is 0, 1 or 2 and R4
represents a piperidinyl group substituted by a hydroxyl group. More preferably, when
25 Ryis a Cs-Cy cycloalkyl group, it is preferably a cyclohexyl group unsubstituted or
substituted by one, two or three substituents selected from linear or branched C4-C;
alkyl group (preferably a methyl group), a -(CH3)13CN group, a hydroxyl group or a -
(CH2)-S(0O)2(CH2)\R11; wherein n’ is 0, 1 or 2 and R44 represents a piperidinyl group
substituted by a hydroxyl group.
30
Preferably, in the compound of formula (1) when R; is a C3-C; cycloalkyl group mis O.
In other words, when R; is a C3-C; cycloalkyl group it is directly bonded to the nitrogen

atom of the —N-R group.

35  Preferably, in the compound of formula (I) when R; is a pyridyl group, said group is
linked to the rest of the molecule via a ring carbon atom, in other words they are linked

to the group -(Rs-C-Ry)y-, which is bonded to the nitrogen atom of the —N-R4 group, via



a -NR11C(0)-(CH2)n-NR12R13 group; a -C(0)-(CH2)1 3-CN group; a
-C(0)-(CH2)n-R11 group; a -C(0)-(CH2)Nn-NRL 1 R 2 group; a -S(0)2(CH2)nR11
group; a we(20)3201@d2) N R11 R12 group; a -NRL11S(0) 2( CH2) nRCZEPoMP/ 064426
-NR11S(0) 2( CH2) NR12R13 group; wherein2gach nis 0, 1 or 2; and wherein Rl1,
R12 and R13 each i ndependently represent a 10hydrogen atomor a |inear or
branched 01-03 al kyl group. Mre preferably, pyridyl groups are substituted
by one ora tingocdrhdrogiom. &yddms grdpe faeg ardupstitiitedton eulsitgiediwdh ofie ftoprmnl a (1)
when R2 i i di o bl ' r nol ecul e
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i s substiatoned by one or two 30substituents selected froma hal ogen atom a
-C(0)-(0OH2)1 _3-CN group or a triazolyl group. Typically, in the conpound of
formula (1) or formula (I') R3 and R4 each independently represent a

hydr dgen Rretenaldy, imthiei aesmpound obloemidlhdld when 6% isd kiperidinggnoupaitiitinkedRy| gr oup

gﬁistznZgﬁﬁh%stt gtmgrﬁé%ﬂg)ﬁ%gtrr ésent?% aﬂ%rgél;ngﬁglcﬁg’%(% Q;V(SJHI,PO hl Fﬁgﬁfsglrjl %r aﬁghed
01-03 al Iwnergﬁzo!a@ pnpax@rwogr@mmmma@m bEﬁlMlt.Q/tlmfsmer@erB&om of the -N-Ry
group.
Preferably, in the compound of formula (I) when R; is a piperidinyl group, it is
20  unsubstituted or substituted by one, two or three substituents selected from a halogen
atom (preferably a fluorine atom or a chlorine atom), a cyano group, a linear or
branched C4-C; alkyl group, a C4-C4 haloalkyl group (preferably a -CHF, group or a -
CF3 group), a Cs-C; cycloalkyl group, a phenyl group, a pyridyl group, a pyrimidinyl
group, a piperidyl group, a triazolyl group, a -(CHz)1.3CN group; a -(CH,),OR+1 group; a
25 -NRy1Ry2 group; a -NR1C(O)-(CHz)s-R12 group; a -NR11C(O)-(CH2),-NR12R+3 group; a -
C(O)-(CH3)15-CN group; a -C(O)-(CHz)s-R44 group; a -(CH3),-C(O)-(CH2)a-NR11R 12
group; a -(CHz)n-S(O)2(CH2)aR11 group; a -(CH2)n-S(O)2(CH2).NR141R42 group; a -
NR11S(0O)2(CH),R12 group or a -NR1S(O),(CH).NR12R13 group; wherein each n’ and n
are 0, 1 or 2; and wherein R44, Ry and Rqzeach independently represent a hydrogen
30 atom or a linear or branched C4-Cj; alkyl group. Preferably when R; is a piperidinyl
group it is substituted by one or two substituents selected from a halogen atom, a -

C(O)~(CH,)1.3-CN group or a triazolyl group.

Typically, in the compound of formula (I') R, represents a linear or branched C4-Cg alkyl
35  group, a C+-C4 haloalkyl group, a C4+-C4 hydroxyalkyl group, a Cs-C7 cycloalkyl group, a
monocyclic or bicyclic Cs-Cqoaryl group, a 5- to 7- membered heteroaryl group

containing one, two or three heteroatoms selected from O, Sand N, a 5-to 7-



More preferably, R3 and R4 each independently represent a hydrogen atom or
a nethyl group. Typically, in the conpound of fornmula (1) or fornmula (1) RS
repr esentwoaotsydrasgen at om 5a hal ogen atom a cyano gr @Gp/EP201R2i0n=Ha¢  Or
branched Crat al kyl group, a Crat hal ggl kyl group, a Crat hydroxyal kyl
group, a 03-07 cycl oal kyl group, a -(CHAORI i group, a -NR11R12 group, a
-NR11C(0)- (CH2) n- R12group, a -NR11C(0)-(CH2) n-NR12R13 group, a

- C( 0) - ( CHEgrmbgre@Netpraayply! grouiCCo)taip@dDne; Rblorghree metesoat@hng seleCldd)irpnmNR11R12

group, a S%gé%&lCI—IZ)anl group, a -S(0)2(CH2) NR11R12 group, a

- NR11S( 0)%’( 2 10group or a -NR11S(0)2(CH2) nNR12R13 group; wherein each
nis 0, 1 or 2yheseid thheyclatkyRticlodienyamdy| Rie3ereayh and defseoayelyt grpupepr esent a
hydr ogen at om i r - gr . f ly, in the
conmpound of foa?érruuﬁsaddﬁﬂ@?%jr&f%?%qgg?g)ogégpﬁgg%é%gesﬂ gmé%ﬁ{/eggeggﬁln?%atom a
hal ogén at om halaggamtorgracyanoareumedinearortbrancbbe €1-Csatkybhyroyb; g€elp, a Crat

hal oal kyl gro hydr . a~03- Q07 roup or a
T30~ Loty e Riaf SRlp e S S Ko iRy SO, SSHBN ST, R ana
R12 each i ndepesrdeyitlicyor bayelesent santhgauogeh- @t Brnmemizeréd hetaroaoy! gugnched
01-03 al kyl gr o I f la (1) or
formul a (I>/) %g%ﬂ%bnrlrﬁgg%{ﬁ%%tgﬁﬁbg{eg%%%mgtb %%&Bgroﬁgﬁgge%ﬁgahﬁgné-?%ﬁg? ergabl)y a
fl uori ne at ommembered heteronyclyt grajip centbinmgaat legst Greamterodtodisé)sctad kg gr oup,

a 01-@3 hal oal up _ - ((CHZ 0 1 0L OUR; iin nis 0 or
1; an@ wher ei ng’%i%ﬁdggyzgﬁ%W%\%g;@ﬁ%%1%%Pééﬁ%@%%@dgen at om or
a met hyl groupm -NRa:1GE)€CPs)eRergibliy, aRH R dOe¢eH:)sNRfiRidgogen at om a hal ogen
atom (prefera ) ri n,0 . rbn (] =Y A g V=T branched
01- 03 al kyl 990§665§é§291:%§§)@%) Q@l%g F%fﬂ g&p}” %%@@i(ﬁhﬁﬁ?\g&gi%r 1; and
wherein R11 argiourt 2 -Bfde(fdhulnt droup;epiSé0 p(EHNRcR0geupat om or a |i near or
branched 01-03, f 3 jca i b 0 0 la (1) or
fornula (1), %Rydrﬁgéépgég'd%}%&égw&é?J(S%e}r\llhﬁscg%(%mﬁ"mé%ﬁ%gggm%hé'%gﬁno group,
a linéar or breagkhdslOCt ar 2;znklyvhegeio ifay, Rae @ldalR1s hed amdddipled gbovgandsaly at

hydr oxyal kyl = Q1 CYChO r; ; [ bj lic
05-010 aryl grhioRyaR el e e B Yo e i TR s s B e, o
or 35t hree hetaegdtmmre cadbrdigeatipsrom 0, S and N, or a 5- to 7- nenbered

het er ocycl yl group containing one, two or three heteroatons selected from

0, Sand N, WO 2013/017461PCT/ EP2012/ 064426 34 wherein the cycl oal kyl
aryl, hetRyetesably inghel chmpeurscefddrymulay (o Rpreraesentsss linssr ot bvedchest CsUbst i t ut ed

of oup? o 3 ekl € CTRARRIYHTE 2B CFhaRolyoRil DB FREE B, Yo",
Crat hydrasaymlakphengraroyn. azoydigdyl@iroupy elnydmidiny) geouphe trigzolyk arapp, Hthisgglyl dy|
group, a P¥Ed B SlBKhind PR, ofa BloRAGN G¥dupIr Oup,  or
wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, triazolyl, thiazolyl,
pyrrolidinyl or piperidyl groups are unsubstituted or substituted by one, two or
25 three substituents selected from a halogen atom, a cyano group, a linear or
branched C4-Cg alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl
group, a C;-C; cycloalkyl group, a phenyl group, a phenyl group substituted by
a carboxyl group, a pyridyl group, a triazolyl group, a thiazolyl group, a
pyrimidinyl group, a piperidyl group, a -(CH)+.3CN group, a -(CH,),OR44 group,
30 a -NRq1Rq2 group, a -NR11C(O)-(CH,),-R12 group, a -NR1C(O)-(CH,),-NR12R13
group, a -C(O)-(CHa)1.5-CN group, a -C(O)-(CHz).-R+1 group,
a -C(O)-(CH2)s-NR11R12 group; a -S(0)2(CH2)sR11 group; a -S(0)2(CH2)nNR11R12
group; @ -NR11S(0)»(CHz)aR12 group or a -NR11S(0)»(CH2)aNR12R43 group;
wherein each n is 0, 1 or 2 and wherein R4, Rz and Rqs are as defined above.
35
More preferably, in the compound of formula (I') R, represents a Cs-C; cycloalkyl group,

a phenyl group, a pyridyl group or a piperidinyl group,



a -0(0)-(0H2) n-NR11R12group; wherein nis 0, 1 or 2; and wherein R11 and
R12 each independently represent a hydrogen atomor a |inear or branched
01- 03 al kyb 2gr30upt6110Pr ef erably, in the conmpound of for rar&Pedip/oe4426 or mul a
(I") R6 represents a hydrogen atom a3shal ogen atom a cyano group, a |inear
or branched 01-03 al kyl group, a Crat hal oal kyl group, a Crat hydroxyal kyl
group, a 03-07 cycl oal kyl group, a phenyl group, a pyridyl group, a
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group, a lihear or branc kyI group, a
01- 04 hydﬂaiyaﬁkywbgpouﬂxcé(OBﬂO¥CNMUDmaIkyI group, a nonocyclic or

bi cyclic 06-010 aryl group, a 5- to 7- nenbered heteroaryl group containing
one, two or 5three heteroatons selected fromO, Sand N, or a 5- to 7-
menber ed FPreteeattbwmeszg$ euh- Céyombz'aikvlrgyomét,is a\mclmropﬁrge@lmetceq:lomtwrm
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branched aqg'rhqgref’elrg%/ aFiuBi: at@moo’lr'aoélhlorine atom), a linear or branched C4-C; alkyl

group, a C4-C; haloalkyl group, a -(CH,),.3CN group or a hydroxy group. More

preferably, when R; is a C3-C; cycloalkyl group, it is preferably a cyclohexyl group

25  unsubstituted or substituted by one, two or three substituents selected from linear or
branched C4-C; alkyl group (preferably a methyl group), a -(CH)+.3CN group or a
hydroxy group.

Preferably, in the compound of formula (I') when R; is a C3-C; cycloalkyl group m is 0.
30 Inother words, when R; is a C3-C7 cycloalkyl group it is directly bonded to the nitrogen

atom of the —N-R group.

Preferably, in the compound of formula (I') when R; is a pyridyl group, said group is

linked to the rest of the molecule via a ring carbon atom, in other words they are linked
35 tothe group

-(Rs-C-Ry4)m-, Which is bonded to the nitrogen atom of the —N-R, group, via a ring

carbon atom. Pyridyl groups are unsubstituted or substituted with one, two or three



10hal oal kyl group, a 01-04 hydroxyal kyl group, a 03-07 cycl oal kyl group, a
phenyl group, a phenyl group substituted by a carboxyl group, a pyridyl
group, a worom/di4syl group, a piperidyl group, - (OH2) PC3OMR2@2064326 a
-(CH2) nOR11 group, a -NR11R12 group, 32- NRllC(O) (CH2) n- R12gr oup, a
-NR11C(0)- (CH2) n-NR121R13 group, a -C(0)-(0OH2)1_3-CN group, 15a
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group, a piperidyl group, a -(OHR)nOR11 group, a -N R11 R12 group, a
-NR110(0) - (OH2) n- R12group, a -NR110(0)-(OH2)n-NR121R13 group, a
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R12 and %]rguéa_ach i ndependently represent a hydrogen atom or nethyl group.
Preferably, in the compound of formula (I') when R; is a piperidinyl group, it is
unsubstituted or substituted by one, two or three substituents selected from a halogen
atom (preferably a fluorine atom or a chlorine atom), a cyano group, a linear or
20  branched C4-C; alkyl group, a C4-C4 haloalkyl group (preferably a -CHF, group or a -
CF; group), a Cs-C7 cycloalkyl group, a phenyl group, a pyridyl group, a pyrimidinyl
group, a piperidyl group, a triazolyl group,
a -(CH2)1.3CN group; a -(CH2),OR11 group; a -NR1R42 group; a -NR1C(O)-(CH32)n-R12
group; a -NR1C(O)-(CH2),-NR2R+3 group; a -C(O)-(CH)1.5-CN group;
25  a-C(0O)-(CHy):-R11 group; a -C(O)-(CH,),-NR141R 12 group; a -S(O),(CH2).R41 group;
a -S(0)2(CH2)NR11R12 group; a -NR11S(O)2(CH2).R12group or a
-NR11S(0O),(CH;).NR12R13 group; wherein each n is 0, 1 or 2; and wherein R4, Ry and
R13 each independently represent a hydrogen atom or a linear or branched C4-C; alkyl
group. Preferably when R; is a piperidinyl group it is substituted by one or two

30  substituents selected from a halogen atom, a -C(O)-(CH>)+.5-CN group or a triazolyl

group.

Typically, in the compound of formula (l) or formula (I') R; and R4 each independently
represent a hydrogen atom or a linear or branched C4-Cs alkyl group, which alkyl group
35 is unsubstituted or substituted by a C4-C, alkoxy group. Preferably, R; and Rseach

independently represent a hydrogen atom or a linear or branched C4-C3 alkyl group.



5t is particularly preferred that the cycloal kyl, aryl, heteroaryl and
het erocyclyl groups that R7 may represent are unsubstituted or substituted
by one, two 20r13/a1hteee, preferably one or two, substituenPsTEPb@ced2é rom a
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phenyl group substituted by a carboxyl group, and a - (CH2)nOR1l1l group
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group; wherein n is 0 or 1; and wherein Ry and R4, each independently represent a

hydrogen atom or a methyl group.

25
More preferably Rsrepresents a hydrogen atom, a halogen atom (preferably a fluorine
atom or a chlorine atom), a linear or branched C4-C; alkyl group or a -C(O)-(CH3),-
NR4R12 group; wherein n is 0 or 1; and wherein Ry, and Ry, independently represent a
hydrogen atom or a linear or branched C4-C3 alkyl group.

30

Typically, in the compound of formula (I) or formula (I'), Re represents a hydrogen atom,

a halogen atom, a cyano group, a linear or branched C4-C, alkyl group, a C4-C4

haloalkyl group, a C4-C4 hydroxyalkyl group, a Cs-C; cycloalkyl group, a monocyclic or

bicyclic Cs-Cqgaryl group, a 5- to 7- membered heteroaryl group containing one, two or
35  three heteroatoms selected from O, S and N, or a 5- to 7- membered heterocyclyl

group containing one, two or three heteroatoms selected from O, S and N,



10 substituents selected froma hal ogen atom a hydroxyl group, a |inear or
branched & 4 al kyl group, a Crat hal oal kyl group or a Crat hydroxyal kyl
group. Prebepsliyseli n the conpound fornmula (1) Rl11l, R12Pam@EprRi3/0eseh

i ndependently represent a hydrogen atgm or a |linear or branched 01-03 al kyl
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wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, pyrrolidinyl, piperidyl,
tetrahydropyranyl or morpholinyl groups are unsubstituted or substituted by one,
two or three substituents selected from a halogen atom, a cyano group, a linear
or branched C4-Cg alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl
group, a C;-C5 cycloalkyl group.
20
More preferably, in the compound of formula (1) or formula (I') Rs represents a
hydrogen atom, a halogen atom (preferably a fluorine atom or a chlorine atom), a
cyano group, a linear or branched C4-Cj alkyl group, a C4+-C4 haloalkyl group, a C4-C4
hydroxyalkyl group, a C3-C; cycloalkyl group, a phenyl group, a pyridyl group, a
25  pyrimidinyl group, or a morpholinyl group.

More preferably, Re represents a hydrogen atom or a halogen atom (preferably a

fluorine atom or a chlorine atom).

30 Preferably, when Rg is a pyridyl group, it is linked to the rest of the molecule via a ring
carbon atom. In other words, when Rs is pyridyl group it is bonded to the pyridin-2(1H)-

one ring via a ring carbon atom of the pyridyl group.

Preferably, when Rg is a pyrimidinyl group or a morpholinyl group it is linked to the rest
35  of the molecule via the ring nitrogen atom. In other words, when R is a pyrimidinyl
group or a morpholinyl group it is bonded to the pyridin-2(1H)-one ring via the ring

nitrogen atom of the pyrimidinyl group or the morpholinyl group.



Wrepresents a |linker selected froma -NLR8- group or a -(CR8BR10)- group;
preferably a -NR8- group; 15 Rl represents a hydrogen atom a linear or
branched W0-208/@l46yl group, a 01-04 hal oal kyl group, a @CTEP20pdsa2yal Kyl
group, a 03-07 cycl oal kyl group, a phgsyl group, a pyridyl group, a

pyri mdinyl group or a piperidyl group; 20R2 represents a |linear or
branched Cl1-C6 al kyl group, a 01-04 hal oal kyl group, a 01-04 hydroxyal kyl
group, a OBiw@Ily,dythecamppung pblepnula (honteyalai(E), & rdpireseots zhyBo@Oatoyl gr oup,
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sai d nonocycl iac-(6H2)EPRBy girdup, 86NB14R1agpLp.gr NP1 CEO) bbbt graved or furt her
substituted by, ¢ 1 | X r ou . ) R4 each
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grou% a -S(0)2(CH2) NR11R12 group, a -NR11S(0)2(CH2)nR12group or a
- NR1 8(0)2(CHZ)nNR12R13 group; wherein each nis 0, 1 or 2;
Preferably, in the compound of formula (1) or formula (I’), R; represents a hydrogen

atom, a halogen atom, a cyano group, a linear or branched C4-C; alkyl group, a C4-C4
haloalkyl group, a C4+-C4 hydroxyalkyl group, a Cs-C; cycloalkyl group, a phenyl group,
a pyridyl group, a pyrimidinyl group, a triazolyl group, a thiazolyl group, a pyrrolidinyl
25  group, a piperidyl group, a tetrahydropyranyl group or a morpholinyl group;
wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, triazolyl, thiazolyl,
pyrrolidinyl, piperidyl, tetrahydropyranyl or morpholinyl groups are unsubstituted
or substituted by one, two or three substituents selected from a halogen atom, a
linear or branched C4-Cs alkyl group, a C4-C4 haloalkyl group, a C4-C4
30 hydroxyalkyl group, a C;-C; cycloalkyl group, a phenyl group, a phenyl group
substituted by a carboxyl group, a pyridyl group, a triazolyl group, a thiazolyl
group, a pyrimidinyl group, a piperidyl group, a -(CH,),OR1; group, a -NR1R1>
group, a -NR11C(O)-(CHz)n-R12 group, a -NR11C(O)-(CH2).-NR12R13 group,
a -C(O)-(CH2)1.5-CN group, a -C(O)-(CH2)s-R12 group, a -C(O)-(CH2)-NR11R 12
35 group, a -S(O)(CH2)R12 group, a -S(0),(CHz).NR11R12 group,



15R6 represents a hydrogen atom a hal ogen atom a cyano group, a |linear or
branched Crat al kyl group, a Crat hal oal kyl group, a Crat hydroxyal kyl
group, a WB-20/aywhoal kyl group, a nonocyclic or bicycl PCTOERP2G20662¢ |
group, a 5- to 7- menbered heteroaryl 3group containing one, two or three
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20  ring carbon atom of the pyridyl, pyrimidinyl, triazolyl or thiazolyl group.

Preferably, when Ry is a pyrimidinyl group or a morpholinyl group it is linked to the rest
of the molecule via the ring nitrogen atom. In other words, when Ry is a pyrimidinyl
group or a morpholinyl group it is bonded to the central ring of the compound of formula

25  (I) via the ring nitrogen atom of the pyrimidinyl group or the morpholinyl group.
Typically, in the compound of formula (I) or formula (I'), mis 0, 1 or 2; preferably 0 or 1.

Typically, in the compound of formula (I) or formula (I') n represents 0, 1 or 2.
30

Typically, in the compound of formula (I) n’ represents 0, 1 or 2.

Typically, in the compound of formula (1) or formula (I') Rg represents a hydrogen atom
or a linear or branched C4-Cg alkyl group, which alkyl group is unsubstituted or
35  substituted by a C4-C, alkoxy group. Preferably Rsrepresents a hydrogen atom or a

linear or branched C4-C; alkyl group. More preferably Rgs represents a hydrogen atom.



01-03 al kyl group, or a 5- to 7- nmenbered heterocyclyl group containing
one, two or three heteroatons selected fromO, S and N, which heterocyclyl
group i s wootsstr4ewt ed or substituted by one, two or thPree/EPadI2ivs442€nt S
selected froma hal ogen atom a hydroxyl group, a linear or branched Crat
al kyl group, a Crat hal oal kyl group or a C 2004 hydroxyal kyl group. In a
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as defined above. More preferably W represents a -NRg- group wherein Rgis as

defined above. Even more preferably W represents a -NRg- group wherein Rgis a

hydrogen atom or a C+-C3 alkyl group. Most preferably, W represents a -NRg- group

25 wherein Rgis a hydrogen atom or a methyl group. Even more preferred, W represents

a -NH- group.

When the cycloalkyl, cycloalkenyl, aryl, heteroaryl and heterocyclyl groups that R;, Rs,
Rsand R; may represent are substituted by one or more -NR,C(O)-(CH,),-R, groups
30  orone or more -C(O)-(CH,),-R41 groups, and n is 0, then it is preferred that R4y or Ry,

do not represent a hydrogen atom.



al kyl group, which alkyl group is unsubstituted or substituted by a

01- 02al koxy group; R5 represents a hydrogen atom a hal ogen atom a cyano
group, a wonemswoiotelbr anched 01-04 al kyl group, a 01-04 kRraraEekéglosgeoup, a
01- 04 hydroxyal kyl group, a 03-07 30cwgl oal kyl group, a -(OH2)nOR11 group,
a -NR11R12 group, a -NR110(0)-(OH2)-R12 group, a -NR110(0)-(0OH2)n-NR121R13
group, a -0(0)-(0OH2)1 3-CN group, a -0(0)-(0OH2)n-R11 group, a
-0(0)-(0OH2) - NR11R12 group, a -S(0)2(0OH2)nR11 group, a -S(0)2(0OH)nNNR11R12

hor o n- daciP g o ek BAaR R B PO T AR Dbanzs o

cycl oal kyl group a nonocyclic or bicyclic C6-ClOaryl group, a 5- to 7-
menber ed rﬁﬁrréll group contai ning one, two or three heteroatons sel ected
fromO, and to 7- nenbered heterocyclyl group containing one, two
or thbee heteroatons selected fromO0O, S and N, 5wherein the cycl oal kyl,

aryl . helerantifl o AndoRELENoRYION, BEANRSYAL & MASHRSI UheS 108 EHPSL L ut ed

by one, two or A ee Subst i tuen rom-a ogen a & cyano
group, asﬁomnarbom>bamhﬁhm@aG@R0@Dapkyl group, a 01-04 hanaIkyI group, a
01- 04 hydroxyal kyl group, a 03-07 cycloal kyl, a phenyl group, a pyridyl
group, a pyrimdinyl group, a piperidyl group, or 10a -C(0)-(CH2)-N R | R12
group; wheise mitragérsatom, B ina -CRRgrouppnd $eintasCRs Igycwpogelh isad oitnogen Aehbgen

atom; 2 GYRNP. (K Caé&bol%bd bnsegrcﬁ{/%#aggn&m R%n%o%% ggéfb‘dglaké Pi- 04

hanaIkyI group 4 hydr OX rou group, a
nDnocycI|mW@ﬁmbﬂ@y¢#aeCBﬁgﬁm®aryI group, a 5- to 7- nenbered 15heteroary|
group containing one, two or three heteroatons selected fromO, S and N, a
5- to 7- menbered heterocyclyl group containing one, two or three

het er oat dNsepreberds edinkermeleBiedIranmd -NRs-vgieuredme {BR.Ryk lgoalpk pteferably la,
heteroaryNRaq% E terocyclyl groups are unsubstituted or substituted by one,
two or thre tituents selected froma 20hal ogen atom a cyano group, a
| i nedd or branched 01-06 al kyl group, a 01-04 hal oal kyl group, a 01-04

hydr oxyal kot oEaie s iBaRTeR Bt ol Bk brgﬁawaca?wé ol 6P, a pheny

group subst | oxyl™ grou a pyrlnldlnyl
group, a hsiqeéni d@bpg@ Bufs hadro(yaﬂg/) QFOBONB @B'@M@yd@ﬁ'k}(l @F@)One]RQO@ ooup, a
-NR11R12 %ﬁ@?rr uﬁ%&£ﬁ§ﬁﬂ&ﬁ*@?&Wfaga&QP&DUBSa NR11C(0) - (CH2) n- NR12R13
gr oup, o)
20  Ryrepresents a linear or branched C4-Cg alkyl group, a C4-C4 haloalkyl group, a C4-C,4
hydroxyalkyl group, a C3-C; cycloalkyl group, a monocyclic or bicyclic Cg-C4g aryl group,
a 5- to 7- membered heteroaryl group containing one, two or three heteroatoms
selected from O, S and N, a 5- to 7- membered heterocyclyl group containing one, two
or three heteroatoms selected from O, S and N,
25 wherein the cycloalkyl, cycloalkenyl, aryl, heteroaryl, and heterocyclyl groups
are unsubstituted or substituted by one or more substituents selected from a
halogen atom; a cyano group; a linear or branched C4-Cs alkyl group; a C4-Cy
haloalkyl group; a C4+-C4 hydroxyalkyl group; a Cs-C; cycloalkyl group; a
monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group
30 containing at least one heteroatom selected from O, S and N; a 5- to 14-
membered heterocyclyl group containing at least one heteroatom selected from
0O, S and N; a -(CH;)+.sCN group; a -(CH,),OR1; group; a -NR41R42 group;
a -NR11C(O)~(CH2)n-R12 group; a -NR11C(O)~(CH2),-NR12R13 group;
a -C(O)-(CH2)1.5-CN group; a -C(O)-(CH2)s-R11 group; a-(CHz)n-C(O)-(CHa)n-
35 NR11R12 group; a -(CH3),-S(0O)2(CH;),R11 group; a -(CH3),-S(O)2(CH2).NR11R12
group; a -NR11S(0),(CHz)aR12 group or a -NR11S(0)»(CH2)aNR12R43 group;



a-C(0)-(CH2)n-R11 group, a -C(0)-(CH2)-NR11R12 group, a -S(0)2(CH2) R11
group, a -S(0)2(0OH2) NRL1R12 group, a -NR11S(0)2(0OH2)nR12group or a

-NR11S( 0)@0B)MMNR12R13 group; wherein each n is 0, 1 oPCZ/EP3ORBs44er esent s
a hydrogen atomor a linear or branchgd 01-06 al kyl group, which al kyl
group is unsubstituted or substituted by a 01-02al koxy group; RO and R10
each independently represent a hydrogen atomor a |linear or branched 0- 03
al kyl group; 3Berae20 /UM ERCT/OFRZOUZa0bAdRE Y4B oriieyslih€t-Eraaylons

sel ected from %urpés%{Hg%t!\ég}u‘i\%q]muﬁﬁér%p?t%{&ﬂex'bxs/%‘h%P 'oz%&!ﬁgﬁﬁgkﬁg%ed or

substituted b ree subs uent’'s selec ogen atom
a hydroxyl group, a linear or branched Crat al kyl group, a Crat hal oal kyl

group or - Ll eferred
enbodi rren'?s, aqdn%gxﬁ)o%égﬁén%mg{ %@#ﬁ?iy{jﬁg:@n f?hfb{rigygé grf@ar{t& %82,5%009 g?\d Y

r epr esentakyhgroGR6Which alky! groisisainsilpstitgedh oasubstituid by aaC+-CRalkgryogrpuind D i s a
-CR5 group; or Bis a nitrogen atom Ais a -CR group and Dis a -CR5
group; or both A and B are a -CR, group and Dis nitrogen atomor a -CR5
group; 1RMepreperds erydrogeh iatthmra raddgent asomf a oyars griiliz8+lingaoeroranchad

-(CROR10)~ @gr ; ef er abl - - up, resent s a hydrogen
atom a |C|§1n(g%§r1kﬂgtgrcg{pa%g1ﬁ %ﬁa&g@@?g 8? gﬁgydrgx%ﬂ%gogghi%gkyI group or
a 01-03 hyydioekyladrayn, agf©@p;OMR2 graeipr @ skt RizgrbumeaNRarC(Bn-4Gdhe®:01- 06 al kyl
grou a haj |, ~QONB, y%y_ I\ky , a 03-07

cycl ggl kﬁ%%?’gugl,ﬁ??(ﬁé%%)” @B&Fﬁ? %ﬁ%ygr]i bﬁ)%rﬁ%}h%b'\lgjrgﬁl m di nyl group, a
triazol yla ¢gHOWGHa-Rii gieen, A -Cgo b (fiH2)aN By Riodrodh, S (Q ekt ) &1 @roppper i dyl
25group; w I Ayt cl Kyl i gyl yrimdinyl, triazolyl,

t hi azol yﬁ%g??z:(‘g'ﬁ%)%ﬁﬁﬁ“ ?&J P %el;\lBﬁ%@%@o‘#@”@%&éu%ﬂgubsti tuted or

subst i t utaedNRySENECHL MR aR 1t dipes whehsin eacieniss0.dedrékt ed from a hal ogen at om
a cyano group, a linear or branched 01-06 al kyl group, a Crat hal oal kyl
group, a Crat hydroxyal kyl 30group, a 03-07 cycl oal kyl group, a phenyl

gr ouri,5 a Rereprgbenis eunydrogbs atanutaetthlégen atom, a cyano group, a linear or branched

C+-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
cycloalkyl group, a monocyclic or bicyclic Cs-Cqgaryl group, a 5- to 7- membered
heteroaryl group containing one, two or three heteroatoms selected from O, S and N, a
5- to 7- membered heterocyclyl group containing one, two or three heteroatoms
20  selected from O, S and N,
wherein the cycloalkyl, aryl, heteroaryl and heterocyclyl groups are
unsubstituted or substituted by one, two or three substituents selected from a
halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4-C4
haloalkyl group, a C+-C4 hydroxyalkyl group, a Cs-C; cycloalkyl, a phenyl group,
25 a pyridyl group, a pyrimidinyl group, a piperidyl group, or
a -C(O)-(CH2),-NR4R2 group; wherein nis 0, 1 or 2

R represents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
30  cycloalkyl group, a monocyclic or bicyclic Ce-C4o aryl group, a 5- to 7- membered
heteroaryl group containing one, two or three heteroatoms selected from O, S and N, a
5- to 7- membered heterocyclyl group containing one, two or three heteroatoms
selected from O, S and N,
wherein the cycloalkyl, aryl, heteroaryl and heterocyclyl groups are
35 unsubstituted or substituted by one, two or three substituents selected from a
halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4-C4

haloalkyl group, a C4-C4 hydroxyalkyl group, a Cs-C; cycloalkyl group, a phenyl



a carboxyl group, a pyridyl group, a triazolyl group, a thiazolyl group, a
pyrimdinyl group, a piperidyl group, a -(OH2)nOR1l1l group, a -NR11R12
group, a WHRRLB(1®¥A( OH2) n- R12group, a -NR110(0) - ( OH2) n- RRIARIA 206300, a
-0(0)-(0OH2)1_3-CN group, a -0(0)-(0OHup-R11 group, a-(OHR)n-0(0)-(0OH2) -
35NR11R12 group; a -(OH2)-S(0)2(0OH2)nR11 group; a

-(OH2),-¢-S(0) 2(OH2) NR11R12 group; a -NR11S(0)2(0OH2)nR12group or a
-NR11S(0) 2( O—IZ;)roMRmREByjrgwm subistiutsidrbyesacarboryl gredpna pyr@yOgrotipar 2; WO

2013/017461P AF ﬁﬁﬁg/g)§4ggm%ﬁ%ﬁgﬁﬁ@paF&%§? Pwﬁﬂggpendently represent a

hydr ogen aton1 roup; 5R5 represents a
hydr ogen at oma -4CHal@geratmom-NR&yagrougraiNR 1 & Q)i(Geak-Rargrouanched 01- 03

al kyl group, d yl group, a 03-07
cycl oal kyl group,1qﬁchg§§%ik%%N g%ﬂB 3(9‘)8é§?ytgﬁﬁygpéup, a-NR 1R2
ng(O(la)l;JyS( gHZ;\Tl ECQAIP)-(THYy R RIQY, @U@,(O)i(CFNRiN.@ﬁ B)--qr@HR )an-SKNRLCL mRI»RZ;gI‘ Kllég,lR?—.Z
n: - n-
group, a -S(0) %%i&)gﬁﬁ)%%g Eﬁphaégﬁg&ﬂﬁ5%%?§§§%?EEE§“3$%%H$ a
- NR11S( 0) 2( CH2) MR () 4UH2)eN R aR RIS (O A(CERIMMNISRL A IRL3gr oup; wher ein each
nis O, 1 or 2; R6 represents a hydrogen atom a hal ogen atom a cyano
group, a linear or branched 01-03 al kyl group, a 01-04 hal oal kyl group, a
01- 04 hydRaosgrabéyts adwdpgen ata@Bo07 lindge pe beacksd CgCoalsy! gioyrheviydh akydup, a
pyri dyl - 4, gs.oup, a pyrrolidinyl
grougp aqg@ggF#@?F%%¢g%%?ﬂ¥msg?&gﬁvggcB& %ﬁng% oup or a norpholinyl group
R7 represents a hydrogen atom a hal ogen atom a cyano group, a linear or

branched %935'%1'7@ §+H<|¥}j nddRy 2 %Jsteﬁ' h‘@({r ggér#é/tbmq{r%qﬂea r%ach%et])ﬁjroxyal kyl
group, 8y y gr gup, a phe roup, a pyrirdyl group

pyri m d| ryd aligh guqup; a tri azol yl gr oup, a thiazolyl group, a pyrrol [ d| nyl
group, a piperidyl group, a tetrahydropyranyl group or a norpholinyl group;
wherein the cycl oal kyl, phenyl, pyridyl, pyrimdinyl, triazolyl, thiazolyl,
25pyrlbol i Rin iy an@ﬁaeeacdymdepeederdlwenrewﬁar’fy/riragen ramnpm)llrieaybr lyaochss! ar e

unsubsti t(.{3'1t-(§3dalkyl group, or a 5- to 7- membered heterocyclyl group containing one, two or
three heteroatoms selected from O, S and N, which heterocyclyl group is unsubstituted
or substituted by one, two or three substituents selected from a halogen atom, a
hydroxyl group, a linear or branched C4-C4 alkyl group, a C4-C4 haloalkyl group or a Cs-
20  C4 hydroxyalkyl group.

In a further particular preferred embodiment, in the compound of formula (l):
25 mis0,1o0r2;
both X and Y represents a -CRg group;
A is a nitrogen atom, B is a -CR; group and D is a -CRs group; or B is a nitrogen atom,
30 Aisa-CR;group and D is a -CRs group; or both A and B are a -CR;group and D is
nitrogen atom or a -CR5 group;
W represents a linker selected from a -NRgs- group or a -(CRgR+g)- group; preferably a

-NRs- group;
35



or substituted by one, two or three substituents selected froma hal ogen
atom a linear or branched 01-06 al kyl group, a 01-04 hal oal kyl group, a
Crat hydrweyaldopr4egr oup, a 03-07 cycl oal kyl group, a pheaylEPgeiQepi42@ phenyl
group substituted by a carboxyl groupgia pyridyl group, a triazolyl group,
a thiazolyl 30group, a pyrimdinyl group, a piperidyl group, a -(0OH)nCR11
group, a -NR11R12 group, a -NR110(0)-(0OH2)n-R12group, a

- NR110( 0)R(repizyentdIR1YdRD8N gtavu s lingar O @R ¢r@dX}-1C3GNgpruoLp C1-&4

g?ggi)(aoj%@g&%?%&lfaﬁﬂggg%ﬂé g pkﬁ%?%ﬁ@ %')gn%ﬁ§ %ﬁé or %g
- NR11S( 0)a20\@ieiz)) gridlii R r8digy | @ngyp ermlaermyégnohpn is 0, 1 or 2; R8 represents
a hydrogen atomor a linear or branched 01-03 al kyl group; WO

2013/ 017461PCT/ EP2012/ 064426 45 R9 and R10 each i ndependently represent a
hydr ogen Rirepresents alline@raor branched Getiedlg! group.3 @i-Ry halgelsyigroRal;-®12 and

R13 h hed

01-03 al KYPREPERATRANS! o' GRE B0 G SO 8 apte CET Rl B ng

one, two @9- tblr eentieredt beteoary| gelupcoa@iningIN t\N(SOlahhdael\lnetematomshe_t erocycl yl

group 1s s"fé c}] o} %dan?jr Sapgstb LW %el?ér(d 9&81’00%’?@ g%ur? (!Un?a?nlﬁ ﬁé Itﬁ/gent S
roma ha C

sel ect ed I"6gen atom a hy ear or ari ed Crat
al kyl grourbhreahe:tematbmsgallemh fr@rm@pS@ndal Cr 1004 hydr oxyal kyl group. In a

f 1) :
s 000y B s B M LRIGRG, SIA0 R oy gt oA Ry R O L)
atom B is a -aBRungybstitytesnat SDbststutadbv:RBe@r 'y SlmstIBent§ selectadrfogen at om A
is a-CR groyp, Pla'%rh é’ya&@? %8‘1&Re%reb'i3éﬂcheé\ca’td ﬁ%ﬁér%u a ERc, group and

D is 20nitrogen om or present ‘oup of a - CHz-
group; pref er disloalkyl gnakp; gﬁaﬁphydroxyalkymrouem Qs@mpxclaalkwarcml@ea atom a

01- 03 hal oal k k b hed
013 el ol b U s B2, RN LB Ll g et

a pyrliddyl gr ouqontamnpg/atu Ierasdlonylhetgmﬁmn saleptepérqnanﬁlangﬁ\b@rﬁ de 14- nor phol i nyl
group, wherei gnérﬂﬁer‘ééf ﬁbf?e%ég/&gr%rB{}ﬁBéfrgam%ra’t ga\é'ts é&é‘f‘ogloﬂ}’éele@é&%hd' nyl or

nmor phol i nyl roup are un or “su ¢'it e Wo or three
substituents O S and N; a -(CH,)+.3CN group; a -(CH5),OR44 group; a - NR11R12 group;

a -NR11C(O)~(CHz)s-R12 group; a -NR11C(O)-(CH2).-NR12R13 group;

a -C(0)-(CH2)1.3-CN group; a -C(O)-(CHz)n-R11 group; a-(CH2)n-C(O)-(CHz)n-
20 NR11R12 group; a -(CH3),-S(0O)2(CH;),R11 group; a -(CH;),-S(O)2(CH2).NR11R 12

group; a -NR11S(0O),(CH,),R12 group or a -NR11S(0O),(CH;),.NR 2R3 group;

wherein each n” and n are 0, 1 or 2 and said monocyclic or bicyclic Cg-C44 aryl

group is unsubstituted or further substituted by one or more carboxyl groups.

25 Rsand Ryeach independently represent a hydrogen atom or a linear or branched C4-Cg

alkyl group, which alkyl group is unsubstituted or substituted by a C4-C, alkoxy group;

Rsrepresents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
30  cycloalkyl group, a -(CH,),OR41 group, a -NR41R2 group, a -NR1C(O)-(CH3),-R12
group, a -NR1C(O)-(CH,),-NR12R 13 group, a -C(O)-(CH;)+.s-CN group,
a -C(O)-(CH2)s-R41 group, a -C(O)-(CH2).-NR11R+2 group, a -S(O)2(CH2).R+1 group,
a -S(0)2(CH2):NR11R12 group, a -NR1S(O),(CH3),R42 group or
a -NR1S(0),(CH2).NR2R+3 group; wherein each nis 0, 1 or 2;
35
Res represents a hydrogen atom, a halogen atom, a cyano group, a linear or branched

C+-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;



selected froma hal ogen atom a |inear or branched 01-03 al kyl group, a
01- 03 hal oal kyl group, a triazolyl group, a -(CH2)1 3CN group, a

- (CH2) 0_29BRd13gnowp or a -C(0)-(CH2)1_3-CN group; WO PCT/EP2012/064426

2013/ 017461PCT/ EP2012/ 064426 46 R5 reppesents a hydrogen atom a hal ogen
atom a linear or branched 01-03 al kyl group, a 01-03 hal oal kyl group, a
03-07 cycloal kyl group or a -C(0)-(CH2)-N R11 R12 group; wherein nis O or
1; 5R6r emyeloehylgrauhydnoyesclatasipicyalich@d-Cgearyl gtavm a a- ta frewemberethr anched

01-03 al Wétergérgpgrouﬁ grjrtéﬂ% %lef)mok(yrltht%%%é%r ﬁogg'sglécfe\ﬁq‘tlo%bkﬁ!angrl\ﬂlép’ a
phenyl group, yri 8y| grgup, a pyrimdi ny? group, a piperidinyl ‘group or
a nor phola-g F- geobprediteterecycivt beupyohailingdne, phe aythreepyatérdglomspyri mi di nyl ,

pi peri di r@éllec?éd W%lér{?jyl{l group are unsubstituted or substituted by one,
two or three substituents '10sel ected froma hal ogen atom a |linear or

brancBed 01- 03vher&ipltheyeymlgalkyh adyl.-@Berhalybankiydtengeyayd greupsarazol yl  group, a
-(OH2) 1_30N gr ! - , q&;& X ogen atom
a hal ogen aton@ggb ':Euﬁgda?r(éoarﬂ 'tggeﬁjc e %W%%tgﬁéy%uggﬁtgﬁggggegfgﬁgﬁh% oal kyl
group, a 03- 0hapgehe&inkyd cyanogmoura apihearydr bgarehpd Ca-GayatkiytigrougratpCs a

pyri mdinyl gr, [, per kdpn I ] ' erein
the cycl oal kylh%%kgﬁ%@w’p%/?? Eg‘/wdrgw g'iroH§1 , ?;hgwéc}%{%‘yxll’?g @’?bq%ﬁﬁ% i nyl
group are unsuridylgredp, @rpysiotidinyl guaueda ipipeddy greugeoor t hree substituents

sel egtyed froma g _AkO Aol r: | i near or branched 01-03
al kylcltogroup, aaa(ﬁ@b)@ﬁ%l ggr%ﬁ%‘%ﬁﬁ‘%a{”gﬁgﬁ& o'gzroup, a phenyl group

substituted by a carboxyl group, a triazolyl group, a -(OH2)1_30N group or
Pyl ogen S Es e AP st Fhaer A m e R e GRS SRR e SRl ot
hydr ogen GtGnalbyl groupet BtCadrategiky! @®upra Gets Aydraxyatien giapt @ EeiCar pref erred
fgg‘r’g'sgﬁ : Clgia[ﬂ%gug[ﬁ%[m&&%%forfbﬂ{y% E-Elohryl B, §5%% A maifbabl X and Y
15  heteroaryl group containing one, two or three heteroatoms selected from O, S and N, a
5- to 7- membered heterocyclyl group containing one, two or three heteroatoms
selected from O, S and N,
wherein the cycloalkyl, aryl, heteroaryl and heterocyclyl groups are
unsubstituted or substituted by one, two or three substituents selected from a
20 halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4-C4
haloalkyl group, a C4-C4 hydroxyalkyl group, a Cs-C; cycloalkyl group, a phenyl
group, a phenyl group substituted by a carboxyl group, a pyridyl group, a
pyrimidinyl group, a piperidyl group, a -(CH),.3CN group,
a -(CH2)nOR+4 group, a -NR11R12 group, a -NR1C(O)-(CH2)s-R+2 group,
25 a -NR11C(O)-(CH,),-NR12R 43 group, a -C(O)-(CH,)+1.3-CN group,
a -C(0O)~(CH2)n-R41 group, a -C(O)-(CH2)-NR11R+2 group, a -S(O)2(CH2)nR11
group, a -S(O)2(CH2).NR1R12 group, a -NR11S(O)2(CH2).R2 group or
a -NR1S(0O),(CH2).NR2R+3 group; wherein each nis 0, 1 or 2;

30 Rsrepresents a hydrogen atom or a linear or branched C4-Cg alkyl group, which alkyl

group is unsubstituted or substituted by a C4-C, alkoxy group;

Ry and Rypeach independently represent a hydrogen atom or a linear or branched Cy-
C; alkyl group;

35
R11, Ri2 and Ryz each independently represent a hydrogen atom, a linear or branched

C+-C; alkyl group, or a 5- to 7- membered heterocyclyl group containing one, two or



Ais anitrogen atom Bis a -CR, group and Dis a -CR5 group; or Bis a
nitrogen atom Ais a -CR group and Dis a -CR5 group; or both A and B are
a -CR grwopomsid7461i s nitrogen atomor a -CR5 group; 35P0imepeiesente a - NH-
group or a -CH2- group; preferably a 4hH group; WO

2013/ 017461PCT/ EP2012/ 064426 47 Rl represents a hydrogen atom R2
represents a cycl ohexyl group, a pyridyl group or a piperidyl group,

wher ei n ttheeedyetdrosterglselegiadifibph OaBdindiN evhichy/hetenodyaly! g iauesubstiutest i t ut ed

5subst | i hal
o oo oSS LS 39, 4 gk SR RHE RSSO 2 Do,
- ( CH2) - S(rypexyldrpew.iadineagearpncheldi @FC ol graiyl a gndupalcalkyhgabs oi 8 Gied or

substi t ut or three hydroxyl groups; 10R3 and R4 each
independéﬁﬂpgx?ggﬁgétﬁ@la hydrogen atom or a methyl group; R5 represents a

hydrogden atom a hal ogen atom a hydroxyl group, a linear or branched 01-03

| kyl , : - Q) - - ' . wh ' is O
or 1: andraefhr ReHEyRE Rl drogdidbal KT dolnd oM en &t om or

| i near or 15branched 01-03 al kyl group; R6 represents a hydrogen atom a
hal ogen g} qmygfq.2 pyrazolyl group; R7 represents a hydrogen at om
pi peridyl group,” a thiazolyl group or a norpholinyl 20group; wherein the
pi peridyl, thiazolyl and norpholinyl groups are unsubstituted or

benzale Say A Vel B M 20121 064426 45 I n & particularly
preferred enbodi nent, in the conpound of forrmula (1) mis 0, 1 or 2;
A is a nitrogen atom, B is a -CR; group and D is a -CRs group; or B is a nitrogen atom,
Ais a -CR; group and D is a -CRs group; or both A and B are a -CR;group and D is
nitrogen atom or a -CRs group;
15
W represents a linker selected from a -NRgs- group or a -(CRgR+g)- group; preferably a

-NRs- group;

R represents a hydrogen atom, a linear or branched C4-C; alkyl group, a C4-Cs

20  haloalkyl group or a C4-C3 hydroxyalkyl group;

R, represents a linear or branched C4-Cg alkyl group, a C4-C4 haloalkyl group, a C4-C4
hydroxyalkyl group, a C3-C; cycloalkyl group, a phenyl group, a pyridyl group, a
pyrimidinyl group, a triazolyl group, a thiazolyl group, a pyrrolidinyl group or a piperidyl
25  group;
wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, triazolyl, thiazolyl,
pyrrolidinyl or piperidyl groups are unsubstituted or substituted by one, two or
three substituents selected from a halogen atom, a cyano group, a linear or
branched C4-Cg alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl
30 group, a C;-C; cycloalkyl group, a phenyl group, a phenyl group substituted by
a carboxyl group, a pyridyl group, a triazolyl group, a thiazolyl group, a
pyrimidinyl group, a piperidyl group, a -(CH,),OR1; group, a -NR41R42 group,
a -NR11C(O)~(CH2)-R12 group, a -NR11C(O)-(CH2),-NR12R13 group,
a -C(O)-(CH2)1.5-CN group, a -C(O)-(CH2)s-R11 group, a-(CHz),-C(O)-(CHa)n-
35 NR11R12 group; a -(CH3),-S(0O)2(CH;),R11 group; a -(CH3),-S(O)2(CH2).NR11R12
group; a -NR11S(0),(CHz)aR12 group or a -NR11S(0)»(CH2)aNR12R43 group;

wherein each n’and n are 0, 1 or 2;



5 Xis anitrogen atomand Y is a -CR6 group; or Yis a nitrogen atom and X
is a-CR6 group; or both X and Y are a - CR6group; Ais a nitrogen

at om and WBOI2813401746LR, group; or B is a nitrogen atom an®CAEP201a/06432R,
10group; or both A and B are a -CIR, ggoup; Wrepresents a |inker selected
froma -N R8- group or a -(CRIOR10)- group; Rl represents a hydrogen atom a
|l i near or branched 01-06 al kyl group, a Crat 15hal oal kyl group, a Crat

hydr oxyal kyl group, a 03-07 cycl oal kyl group, a phenyl group, a pyridyl

b anched "o e Sy In BBl BT a ool iy o A ERLE B oLl

group, a a4 Qdupycl oal kyl group, a nonocyclic or bicyclic C6-Cl0 aryl
group, 20a 5- to 7- menbered heteroaryl group containing one, two or three
het eroat ons selected from0O, S and N, a 5- to 7- nenbered heterocyclyl

gr oup ScoriRaeprieagnte adnydtogen atont, her ko deat aiproad oymnos@be tadthehr arhr@nch®dand N,

wherei n the~cygl , , r terocyclyl
gr oups ar@er%snés“@f)@ﬁﬁ%gd%ﬂag%@fg%hpe%aé? SEQFB%Fa%%?@“E%gf'??uem sy Y
SleLeft ed dycloaikgl gzahmlao?@m)edwmroapwdﬁblz)g@&mromIai-NEﬁﬂ'\;mgrobpanched 0(%-706
a r ' I ; t 0 . a~Q3-
cyclyoalgk%J mg%g%@)ng%_rﬁ% ré%?o%@?@éﬁ@"@%ﬁé%@k %F% Bgéglz%?cﬁg 14-
genger eg Qfemeragé)@)-(@iz@dﬁm(gmuraianﬁf@-(éZtHz)né\?%Romﬂmaesm@rﬁz%@heclt ed from
: nd N\ e t,6h0 0 aining at |east one
net or0at GBSt OB AN E e A S R BRI ST 2°- (o) moras
group; a a1 AUOR(CHgRNR R 1:@reuRIMhE()) edadHR s, RI2 G oup; a
-NR11C(0)-(CH2) n-NR121R13 group; a -C(0)-(0OH2)1_3-CN group; a
-0(0)-(O#2)n-R11 group; a -0(0)-(OH2)-N R11 R12 group; a -S(0)2(0H2)nR11
group; a Re3¢ope¢rtsi2)hRbgen Rion,gr alggen atom, a ayandRIO&Y, @) IpeaHY) ddchgdoup or a

-NR11S(0)2( I 1 _Ar " i h~35e | 2 and said
nonocycl i% %Eﬁgﬁﬁ 5@66@61%%%&)’%'%8?’0%81 ?éﬂgér}g%f)dslw gﬁ)tué’dgg? %Furt her
substlist utaydlobylgieumma pheng greuh @xpyridygseyss a pykdidinyl group, a pyrazolyl

2013/ 017 P : : | represent a
hydrogen@#ﬁﬁé%ﬁﬂ%g@%g? 5 rQ@#Z@gpo%%%?@:akdf&%g‘&gﬁg%%?ch al kyl group
i s unsubgsnérpbeley! @ougubstituted by a 01-02al koxy group; R5 represents a
hydrogen atom a hal ogen atom a cyano group, a |inear or branched

R represents a hydrogen atom, a halogen atom, a cyano group, a linear or branched

20  C4-Cs alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;

cycloalkyl group, a phenyl group, a pyridyl group, a pyrimidinyl group, a triazolyl group,
a thiazolyl group, a pyrrolidinyl group, a piperidyl group, a tetrahydropyranyl group or a
morpholinyl group;

wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, triazolyl, thiazolyl,

25 pyrrolidinyl, piperidyl, tetrahydropyranyl or morpholinyl groups are unsubstituted
or substituted by one, two or three substituents selected from a halogen atom, a
linear or branched C4-Cs alkyl group, a C4-C4 haloalkyl group, a C4-C4
hydroxyalkyl group, a C;-C; cycloalkyl group, a phenyl group, a phenyl group
substituted by a carboxyl group, a pyridyl group, a triazolyl group, a thiazolyl

30 group, a pyrimidinyl group, a piperidyl group,

a -(CH2)nOR+4 group, a -NR11R12 group, a -NR41C(O)-(CH2)s-R+2 group,

a -NR11C(O)-(CH,),-NR+2R 43 group, a -C(O)-(CH,)+1.3-CN group,

a -C(O)~(CHz)s-R12 group, a -C(O)-(CH2),-NR1R12 group, a -S(0)2(CH:).R12
group, a -S(O)2(CH2).NR+1R12 group, a -NR11S(0)2(CHz).R12 group or

35 a -NR11S(0),(CH,),NR2R3 group; wherein each n is 0, 1 or 2;

Rs represents a hydrogen atom or a linear or branched C4-C; alkyl group;



5Crat al kyl group, a Crat hal oal kyl group, a Crat hydroxyal kyl group, a
03-07 cycl oal kyl group, a -(CH2)nOR11 group, a -NR 1 R 2 group, a

- NR11C( 0)wOChR)1174812 group, a -NR11C(0)-(CH2) n- NR12R13 @COM®P2012/064426
-C(0)-(CH2)1_3-CN group, a -C(0)-(CH2us-R11 group, a -C(0)-(CH2)-NR11R12
group, a -S(0)2(CH2)nR11 group, a -S(0)2(CH2) NRL1IR12 group, a

-NR11S(0) 2( CH2) nR12group or 10a -NR11S(0)2(CH2) nNR12R13 group; wherein each
nis 0, 1 or 2; R6 represents a hydrogen atom a hal ogen atom a cyano
group, a i t r-oup, a

Cr at hydr%x%ﬁklggdf@u%%%@%bre%bhﬁyé hﬁ% atgmq,r% Im%%l %ﬁdr@@hggg? bi cyclic
06- C10 arGdaligd gupup; a 5- to 7- nenbered 15heteroaryl group containing one,
two or three heteroatons selected fromO, S and N, a 5- to 7- nenbered

het er ocycl yl group containing one, two or three heteroatons selected from
0, S and HN1, R\iaenéiﬁaseawb indepkodegritly Ireprassrit a Hydtogeo atonh oaa tindestoe baogtdd/|

0L PuPS 2 LnSKRSHbES ool AURSHALLY ltohioy B0 uroli BarBinhBILAE, GARL L1 bentS

sel ect ed atom a cyano ed 01-06
al kyl gr dt]q@e raatetmatomhasle@ateldyrongmﬁmndd\l @hach etehooychalgkaup iguosibstitated3- 07

S?’ngf‘gtldrsu&tﬁlﬂ‘é&%&/ oﬂéﬁ@nr%ﬁé%b%%ﬂk@ect@d P! Cﬁﬁ%rd%xlr?“ﬁ%?é;pb a1 or 2
25R7 repr@gmbéraummmgeor tatamcrhedeCdﬁuIai@égrcalpomaéhmmﬂ(yggroupora6111 near or

br anghed p, a Crat hal oal kyl group, a Crat hydroxyal kyl
groug)lf(‘5 %@Jg % yl group, a nonocyclic or bicyclic 06-Cl0 aryl

group, a 5- to 7- nenbered het eroaryl group containing one, two or three

het t t |yl
or oup. cort 21 s Fangutef Bfched i Bibilen Crine bambatETAGRER I om 0. 7S dna n

wherein the cycloal kyl, aryl, heteroaryl and heterocyclyl groups are
unsubstityted o o5 substltut ed by one, two or three substituents sel ected
froma halogen atom a cyano group, a linear or branched 01-06 al kyl group,
a Crdt hal oal kyl group, a Crat hydroxyal kyl group, a 03-07 cycl oal kyl

group, a jphe r roup substituted by a carboxyl group, a
pyr| dyl grouwéJ g6 Péé@aﬁsﬁay-{é%?%%%g a piperidyl group, a -(0OH2)1 30N group,
WO

-(OH2) nOR11 gr oup, a -NR11R12 gr E)up, a -NR110(0) - (OH2) n- R12gr oup,
2013/ 0174:@95%%&55@10&8(119@%4%6C§7ogroup and D is a -CRs group; or B is a nitrogen atom,
Ais a -CR; group and D is a -CRs group; or both A and B are a -CR; group and D is

20  nitrogen atom or a -CR5 group;
W represents a -NH- group or a -CH,- group; preferably a -NH- group;

R represents a hydrogen atom, a C4-C3 haloalkyl group, a C4+-C3 hydroxyalkyl group or
25 alinear or branched C4-C; alkyl group;

R, represents a C3-C; cycloalkyl group, a phenyl group, a pyridyl group, a pyrimidinyl
group, a piperidinyl group or a morpholinyl group,
wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, piperidinyl or morpholinyl
30 group are unsubstituted or substituted by one, two or three substituents
selected from a halogen atom, a linear or branched C4-C; alkyl group, a C4-Cs
haloalkyl group, a triazolyl group, a -(CH3)1.sCN group, a -(CH,).2OR4, group or
a -C(0)-(CH2)1.5-CN group;

35 Rsand Rseach independently represent a hydrogen atom or a methyl group;



a -NR11C(0)-(CH2)n-NR12R13 group, a -C(0)-(OH)1 _3-CN group, a
-C(0)-(CH2)n-R11 group, a -C(0)-(CH2)-NR11 R 2 group, a -S(0)2(CH2)R11
group, a wW6(20)32(1GHd2) NR11R12 group, a -NR11S(0) 2( CH2) nR1PGTEPR01Q/064426
-NR11S(0) 2( CH2) nNR12R13 group; whereinggeach nis O, 1 or 2; 5 R8 represents
a hydrogen atomor a linear or branched 01-06 al kyl group, which al kyl
group i s unsubstituted or substituted by a 01-02al koxy group; R9 and
R10 each Raveepeente athygrogepatse s haogepditonen lisganior branghéd Ge&s alyl br anched 0

1003 al kyl. nesents a hydrogen
at om or ad ?%%;@ oﬁ%oalr&ﬁe@%oi%l§ %?@B?Ikggﬁ&@q&e%tdr{bgi(ﬁ% ﬁ%i‘ tR|52art| cul ar

pr ef er r eqgrempyodiensnmn,is Dior the conpound of fornmula (I'): mis 0 or 1; X and Y
each independently are a -CR6group; Ais a nitrogen atomand Bis a -CR,
group; or Bis a nitrogen atomand Ais a -CR, group; or both A and B are a

-CR, @r oupsrefkeseps edwdtogen akanm keehhaleganeatomda fimepmoabraNcR8l Cglealsylor a

al k! gr ot 8 icot RARLERED) 2 52 GORBAR T Pablifln SovliRs Ry

r epr esentg@owp, lai pyeenidiayl ghoupne rwmnomylcmom ayad mgrahwpnyl gr@p, 04 hal oal kyl group,

a 01-04 30hydr y I jgroup, a
pyridyl group, \Wg%blﬁ%{ém)glﬁo% 1(5)%% é%d?l ﬁyr%}jllﬁ% ?Eﬁ’(ﬂﬁyl O?Fﬁlkl‘g{%% group, a
pyrrolidinyl g@rouparerungulpstipsed dysubgtitoted; bywiner Mmonthl@ecs}abisfﬁaé}rkyl phenyl ,
pyridwyl ., pyrim.di.nyl I i p 4 dyl

7 ound ar o unahet b g 8RRk Hatorh A G bral e} AW PP RIGLCY et s
selected f romfalldwybg}@np,a&t viayoly grgume gBPd)A)@Cl\bgﬂouneaa (@erbrz@le"@fdurﬁﬂ- 06

al kyl gr%ﬁepr@s&ﬁtsQ%&E Qﬁlam agrqe%ﬁjén eﬁorﬂl ﬁneeméﬁ) st I({( gg%@glp’ V\la) 03- 07

cycl oal kyl” grou group, a phenyl group su
2013/ 017 460RCH (EPQQIHMJB}M;E&I%Q Ca-Granybloalyy! gpeurup, phanxdy;r@lwyra Pyridyp, a

”' ?é‘fl'zgf'r%%i&légorynﬂu& mlf@&ﬁ]{@/%fﬂ{sﬁg.ﬂ&l gg .%y{,.l hdkshelingd gty @ Piperidyl group,
wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, piperidinyl or morpholinyl
group are unsubstituted or substituted by one, two or three substituents
selected from a halogen atom, a hydroxy group, a linear or branched C4-C3 alkyl
group, a C4-C; haloalkyl group, a phenyl group, a phenyl group substituted by a
carboxyl group, a triazolyl group, a -(CH,),.3CN group or a -(CH3),.,OR44 group;
20

Rs, Rg and Ry each independently represent a hydrogen atom or a methyl group;
R11and Ry, each independently represent a hydrogen atom or a methyl group.

25

In yet a further particular preferred embodiment, in the compound of formula (I):
mis 0 or 1;
30 both X and Y represents a -CRs group;

A is a nitrogen atom, B is a -CR; group and D is a -CRs group; or B is a nitrogen atom,
Ais a -CR; group and D is a -CRs group; or both A and B are a -CR; group and D is
nitrogen atom or a -CRs group;

35
W represents a -NH- group or a -CH,- group; preferably a -NH- group;



a -NR11C(0)-(CH2) n-R12 group, a -NR11C(0)-(CH2)n-NR121R13 group, a
-C(0)-(CH2)1 3-CN group, a -C(0)-(CH2)n-R11 group, a -C(0)-(CH2)-NR11 R12
5group, awoB)@A(EH2) nR11 group, a -S(0)2(CH2)NRL 1 Ri 2Pgrampp)12M64426
-NR11S(0) 2(CH2) nR12 group or a -NR11S@6) 2( CH2) Nl RL21R13 group; wherein each
nis 0, 1 or 2 R3 and R4 each independently represent a hydrogen
atomor a linear or branched 01-03 10al kyl group; R5 represents a hydrogen
atom a Hirepreserds erfydwgeyatoon;gr oup, a |inear or branched 01-03 al kyl

group, a Crat hal oal kyl group, a Crat hydroxyal kyl group, a 03-07

cycl oal kyl group, a -(CH2)1 _3CN group, a -(CH2)nOR11 group, a -NR 1 R 2
group, 15& repREeas@)cyCiChRAWMgRLR, g pwidy) gmup NRa DEEOHYI(@BHID, n- NR121R13 group, a

oL (S AL G BB iyl -

- NR11$( 0) 2( CHZuh$§titated oy wp e owozor 1INRE $ SN ENGHD et dfron RitEalegenwgiomivner ei n

each nis O, : . ) e ) r K | lgdom a
cyano group, érlﬁohig?&gﬁgb(rtz_ﬁ%ﬂgﬁ%@%Segﬂl@ﬂgg? ?ﬁ%ggg gt&ﬂ%}g?)ﬁyl
group, dal Cr at dwwwb@awmwhl@rf)wwybgr@ep &mrtsybft_@lgpdiplr sgfrstituted oy priee hyd dglr oup,
a pyridyl gro group, a pyrrolidinyl group, a piperidy
group, a tetra y g%ﬁ ‘?'1821 %lrcmrboljp or a norpholinyl group; 25R7 represents a
hydrogen atom a hal ogen atom a cyano group, a linear or branched 01-03
cyol adl kot apeRieth vRLSent) (o sy biobn NS BY BbMh B 2 o,
triazolyl group, a thiazolyl gr o;Jp a pyrrolidinyl gr oup a piperidyl ,
vl oal ey BRSHE ARG o hliodh HPRPE KN o) Rine D BrfoRed e
pyrroli lehy% albyl |gecrupd9| QCtbgrcamelaoWhﬁiﬂz)ra\anBW2m16mrb nyrergjn ou'é@ oaile

unsubsti t b , sel ected
froma h*#@é@ﬁgé oﬁiggiﬁlnea BX?&@ gﬁ%ﬁ%ﬂﬁéfﬁggggpéﬁﬁﬁgt%H%%ﬁirCr

hal odikylbrgnehed,CeCaGrle gtopdr oxyal kyl group, a 03-07 cycl oal kyl group, a
phenyl group, a phenyl group 35substituted by a carboxyl group, a pyridyl
group, a triazolyl group, a thiazolyl group, a pyrimdinyl group, a

pi per i dylRegep@apenta a-hydegin @R, eghrategen alomNRia pyraRoly! gioopp, a
-NR110(0) - (OH2) n- R12 group, WD 2013/017461PCT/ EP2012/ 064426 52 a
-NR11C(0)-(CH2)"-NR12R13 group, a -C(0)-(CH2)1 3-CN group, a -C(0)-(CH2) A
-R12 gr oupyrepres@ite p-hydagRiRatonRipirerigylcarpup. @ thigedylrarRym ogholiny! a
-S(Ob%(CQ;&m&N Ril R 2 group, a -NR11S(0)2(CH2)R12 group or

wherein the piperidyl, thiazolyl and morpholinyl groups are unsubstituted or
substituted by one or two substituents selected from a hydroxy group or a

benzoic acid.

25



a -NR11S(0) 2(CH2) "NR12R13 group; wherein each nis 0, 1 or 2; R8 represents
a hydrogen atomor a linear or branched 01-03 al kyl group; R9 and R10 each
i ndependewOl291ymEpteesent a hydrogen atom or a |inear or pcamrb@docrs203 al kyl
group; R11l, R12 and R13 each independagtly represent a hydrogen atom or a

| i near or branched 01-03 al kyl group. In a further particular preferred
enbodi nent, in the conpound of formula (1'): 15 mis O or 1; both X and Y
represents a -CR6 group; 20A is a nitrogen atomand Bis a -CR, group; or B

is anitr i - - ~B are a -CR, group;
VVrepreséﬁ% gﬁ%?ﬁkg} §¢ %g?gg&ﬁggh?gmg%oﬁﬁpu@?%ﬂgﬁgggg)-(0R6R10)- group;
25R1 represents a hydrogen atom a 01-03 hal oal kyl group, a 01-03
hydroxyahh*%oqr or a linear or branched 01-03 al kyl group; R2 represents
a 03-07 cycl oal kyI' group, a phenyl group, a pyridyl group, a pyrimdinyl
group, a piperidinyl group or a norpholinyl group, 30wherein the

cycl oal kwyl, ri : b m.di .DI i di heki nyl group
are unsu?gisﬂoﬂﬁg%é”oartgpsﬁu ngﬂ {Suﬂo)ee[(fE 6@&£§L Yt'%p@{ogtg h%dem gﬁ%gﬁ% F ugﬁ? s sel ected
from a hajrogzmor aoibr{ ard YianearCBsgotnched 01- 03 al kyl group, a 01-03

hal oal kyl group, a triazolyl group, a -(OH2)1 30N group, a -(0OH2)0_20R11
group or a -0(0)-(0OH2)1 3-CN group; 35 R3 and R4 each independently

r epr esentA is shyittogeyeatont anc Bis aa-GRetdigup; gr Bupa niti@en atom and A is a -CR;

2013/1g17|4qqéu§pcyrEg@%g‘@ﬁégggié%éggg%epr esents a hydrogen atom a hal ogen

atom a ar or branc yI A group, a 01-03 hal oal kyl group, a
03-07 cycl oal kyl group or a -C(0)-(CH N R11 R12 group; wherein nis 0 or 1;

SRE! ePr e381oBorlY RS Lotk idh BNRIod 678 (@RIA Yo Dranched 01-03

R represents a hydrogen atom, a linear or branched C4-Cg alkyl group, a C4-C4
15  haloalkyl group, a C4-C4 hydroxyalkyl group, a Cs-C7 cycloalkyl group, a phenyl group,
a pyridyl group, a pyrimidinyl group or a piperidyl group;

R, represents a linear or branched C4-Cg alkyl group, a C4-C4 haloalkyl group, a C4-C4
hydroxyalkyl group, a C3-C; cycloalkyl group, a monocyclic or bicyclic Cg-C4g aryl group,
20  a 5-to 7- membered heteroaryl group containing one, two or three heteroatoms
selected from O, S and N, a 5- to 7- membered heterocyclyl group containing one, two
or three heteroatoms selected from O, S and N,
wherein the cycloalkyl, cycloalkenyl, aryl, heteroaryl, and heterocyclyl groups
are unsubstituted or substituted by one or more substituents selected from a
25 halogen atom; a cyano group; a linear or branched C4-Cs alkyl group; a C4-Cy
haloalkyl group; a C4+-C4 hydroxyalkyl group; a Cs-C; cycloalkyl group; a
monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group
containing at least one heteroatom selected from O, S and N; a 5- to 14-
membered heterocyclyl group containing at least one heteroatom selected from
30 0O, S and N; a -(CH;)+.sCN group; a -(CH,),OR1; group; a -NR41R42 group;
a -NR1C(O)~(CHz)s-R12 group; a -NR11C(O)-(CH2),-NR12R13 group;
a -C(O)(CH2)1.5-CN group; a -C(O)-(CHa)s-R11 group; a -C(O)-(CHz):-NR11R2
group; a -S(0)2(CH2).R11 group; a -8(0)2(CH2).NR11R12 group;
a -NR11S(0O),(CH,),R12 group or a -NR41S(0),(CH,),NR2R13 group; wherein
35 each nis 0, 1 or 2 and said monocyclic or bicyclic Ce-Cy4 aryl group is

unsubstituted or further substituted by one or more carboxyl groups.



group, a 01-03 hal oal kyl group, a 03-07 cycl oal kyl group, a phenyl group, a
pyridyl group, a pyrimdinyl group, a piperidinyl group or a norpholinyl
group, whweoenrs/mhsicycl oal kyl, phenyl, pyridyl, pyrim dPeYIEP2@R2pess26i nyl or
nmor phol i nyl group are unsubstituted oggsubstituted by one, two or three
substituents 10sel ected froma hal ogen atom a |inear or branched 01-03

al kyl group, a 01-03 hal oal kyl group, a triazolyl group, a -(0OH2)1 30N
group or Reand@Riach deRpendandvpepreent ehiydwgan stamn hiyal lingge or AtannhedCh&l ogen
atom a | r hal oup, a
03-07 cyd %@i?"k"yﬁ Véﬁ%ﬁ%,ﬁ‘pﬁ&’&é qﬁ’saﬂr’%%dte‘gBpé{%st'@tﬁ%lbd{)%ﬁbféz g'ﬁ!ﬁé'\r/ ol ny |
group, a piperidinyl group or a norpholinyl group, 15wherein the

cycl 0al kit oBRERML o DNILKiorPY LS, PERSIJ Gb0YLa Rearriphigliy! o oup

are unsubs5t or “sub’s ute one, two’ or uents sel ected
from & halegeaikygormp, aan@rralqallgt oopp. ACh-Cabgdrovyalkyt amhe@ICQQOB al kyl

LK bstituted
grouP, 2 BUcARBLAR KIS o dpROH! £ B, NN (GHSR SUSt I tute
- (OH2) 0_ 2081, agiNGRi3 (OHICIRg),-NRS%:RandroRp 0a &(&}(CHdepﬁNcmamy repr esent a
hyd t t
Py ogen S RH A o 48 G ARURTI SR BRS ORRRENGE bl oPr eocnt @
enbodi mera S(Obk(ﬁifhf)n%m%ﬂwmpofa_ NBH@@E(QHz)RmQTDUI@OO or 1; both X and Y
repr ei%ent rodé&Bg% ggﬂ%m%\%i@o%ﬁ_méspéﬁw&gﬁsaéqn&a%d Bis a -CR, group; or

Bis rou A and B are a -CR
group, Wrepresents a -NH group or a CHZ group; 35 Rl represents a

hydr ogen %trQweseﬁ@a%%h%/ggﬂrgfb%laaqallgd:‘e%oa]t%ogéﬂ%% group, a linear or branched

C+-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
cycloalkyl group, a monocyclic or bicyclic Cs-Cqgaryl group, a 5- to 7- membered
15  heteroaryl group containing one, two or three heteroatoms selected from O, Sand N, a
5- to 7- membered heterocyclyl group containing one, two or three heteroatoms
selected from O, S and N,
wherein the cycloalkyl, aryl, heteroaryl and heterocyclyl groups are
unsubstituted or substituted by one, two or three substituents selected from a
20 halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4-Cy
haloalkyl group, a C+-C4 hydroxyalkyl group, a Cs-C; cycloalkyl, a phenyl group,
a pyridyl group, a pyrimidinyl group, a piperidyl group, or
a -C(O)-(CH2),-NR4R2 group; wherein nis 0, 1 or 2

25  Ryrepresents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
cycloalkyl group, a monocyclic or bicyclic Cs-Cqgaryl group, a 5- to 7- membered
heteroaryl group containing one, two or three heteroatoms selected from O, S and N, a
5- to 7- membered heterocyclyl group containing one, two or three heteroatoms

30 selected from O, S and N,

wherein the cycloalkyl, aryl, heteroaryl and heterocyclyl groups are
unsubstituted or substituted by one, two or three substituents selected from a
halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4-C4
haloalkyl group, a C4-C4 hydroxyalkyl group, a Cs-C; cycloalkyl group, a phenyl

35 group, a phenyl group substituted by a carboxyl group, a pyridyl group, a

pyrimidinyl group, a piperidyl group, a -(CH,),.3CN group,
a -(CH2)nOR+4 group, a -NR11R12 group, a -NR41C(O)-(CH2)s-R+2 group,



54 R2 represents a cycl ohexyl group, a pyridyl group or a piperidyl group,
wherei n the cycl ohexyl, pyridyl and piperidyl groups are unsubstituted or
substi t utwo 2b1B/ans1 two or three substituents sel ected Pcompaoihabagen at om
a triazolyl group, a -(CH2)1 3CN groupgor -C(0)-(CH2)1 3-CN group; 5 R3 and
R4 each i ndependently represent a hydrogen atomor a nethyl group; R5
represents a hydrogen atom a hal ogen atom a |linear or branched 01-03

al kyl group ora J&JR1CQ(®)-(@BH2)\IIR-INR19IDUR12 -G UBH MENegmaup, is 0 or 1; and

wherein R11 and ) ir_le aey a |linear

or branched 0%%3262@%)" g?’1 EGBK j;ﬁﬁ_'szZ”nts a’ Ié%%%e%rgggﬂ_u%a hal ogen

at om @Towmpr-éﬁé)z(t@-izaNlﬁy{ﬂ?@g@npaa MR 11 PIPeCiHdyR-grauwpper a t hi azol yl

group or a nor | .. -t hiazolyl and

nor phol i nyl grag[}gg%@z(éﬁgd\gﬂ%is %eé&urﬁgg&fﬁ[ edcji)ﬁb%; Zone or two

substidt uents sel ected froma hydr oxy_ group or a benzoic acid.

20137 O1 T4RHESTEEREATT008 2B 3r FMr bR oh LY LS HRY 0T GRS u%ﬁ the

(S) - 3- (4-qroug B-unsutestitige odsubpsttuidd)yt shGl-Gpdlko}ypgroupn di n- 2- yl am no) pyri di n- 2(

1H) - one;

(S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylam no)-5-nethyl pyrimdin-2-ylam no)p

yri di n- Z(Rgl-@rtdr&,o each independently represent a hydrogen atom or a linear or branched C+-

5(9) % ( }9% :(1-(5-fluoropyridin-2-yl)ethylam no)pyrim di n-2-yl am no)
pyri c}l n-2 1 Ion:

(S)-3-(4-(1-(5- fI uoropyr| di n-2-yl) et hyl am no) - 5- net hoxypyri m di n- 2-yl am no)

pyri di n2(dHsone;

(S)-3-(4- F%i’-?%gﬁ? R B PR Yy R RS T A A W28 YR 853 pYF T &R°3%Y1 ani no)

pyri di n- QeQ{dk)l gon;

(S)-4-(1-(5-fluoropyridin-2-yl)ethyl am no)-2-(2-oxo-1, 2-di hydropyri di n- 3-

yl am no) pyri m di ne- 5- car boxam de;

(S)- 55chlIoracfur$h€(r4>a(tmu(aSpfeIermbewbwdﬂhantzmyhg eohpound of6rrmBuan@h:hyl pyri m di n- 2-

yl am no) pyri di n-2( 1H) - one;

15(S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylam no)-5-nethyl pyri m di n-2-yl am no

)-5-(1H mis0Qor1;

X and Y each independently are a -CRg group;

20
A is a nitrogen atom and B is a -CR; group; or B is a nitrogen atom and A is a -CRy
group; or both A and B are a -CRy group;
W represents a linker selected from a -NRs- group or a -(CRgR+g)- group;

25

R represents a hydrogen atom, a linear or branched C4-C; alkyl group, a C4-C;

haloalkyl group or a C4-C3 hydroxyalkyl group;

R, represents a linear or branched C4-Cg alkyl group, a C4+-C4 haloalkyl group, a C4-C4
30  hydroxyalkyl group, a Cs-C7 cycloalkyl group, a phenyl group, a pyridyl group, a
pyrimidinyl group, a triazolyl group, a thiazolyl group, a pyrrolidinyl group or a piperidyl
group;
wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, triazolyl, thiazolyl,
pyrrolidinyl or piperidyl groups are unsubstituted or substituted by one, two or
35 three substituents selected from a halogen atom, a cyano group, a linear or
branched C4-Cg alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl
group, a C;-C; cycloalkyl group, a phenyl group, a phenyl group substituted by



pyrazol - 4-yl ) pyridin-2(1H)-one;

(S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylam no)-6-(4-hydroxypi peridin-1-yl)py
rimdi n- 2vopbemiins)pyri di n-2( 1H) - one; PCT/EP2012/064426
(S)-3-(5-fluoro-4-(1-(5-fluoropyridi ns2-yl)ethyl am no) - 6- nor phol i nopyri m di
n-2- 20yl am no) pyri di n- 2( 1H) - one;

(S)-3-(6-(1-(5-fluoropyridin-2-yl)ethylam no)pyrazin-2-ylam no)pyridin-2(1H
) - one; a carboxyl group, a pyridyl group, a triazolyl group, a thiazolyl group, a

;?Zm?* (6- (- (S5 HilnHRyP BYdUpdh Bickridfy LFURY b ABHIQORYT H3UB; 2N 3R), [Py " 1 di n- 2( 1H
2- ((1r, 4r) - 4- (E&NRiGEPI<2HE)2Raxaroup, 2--HiRy& 01§ Hi)eNR: Ry gmabno) pyri mi di n- 4-

| am |
gSSm( 20% ?1/? Zhﬂ qb? ?@Q Vdr%%%fppgr CRRC gﬂ &ﬁouﬁy?)%q)ﬁcf_l)z)diyc%b&éxyl ani no)
pyri mddi n- 2- ydreun, Ao BEYR(GHMR2(drbl)p.ene(0O)2(CH,).NR11R+2 group,

(R)- 3- 0x0 3- (3 (e (Goareedurd By SPKR, SO FoMNR I BILpTAlbait- Y1 2 o) p

(R) - 3- (13- (5- neehly 0-i90( RPonZo- 1, 2- di hydr opyri di n-3-yl ami no) pyri m di n-4-yl am n
0) pi peridi n- 301-yl)- 3-oxopr opaneni trile;

(R)-3-(3-(5-fluoro-2-(2-o0xo0-1, 2-di hydropyri di n-3-yl am no) pyri m di n-4-yl am n
0) pi peri cRgra]_ndy&)e@h indepeogentiy nearesdnd a hydrogen atom or a linear or branched C+-Cs

(R) - 3p(4- r‘bgf'l 2,4-triazol -3-yl) pi peridin-3-yl ani no)-5-fl uoropyrim din-2
- ylam no y Ph 2(1H) - one;
35(R)-3-(3-(2-(5-chl oro-2-o0x0-1, 2-di hydropyri di n-3-yl am no) - 5- net hyl pyrimd

20137 0% v T PR PRS0 Rgs7 S & SR RBRASE LA droup, Finear or branched
(R) - 3- ( 3-@5C4£ alkd e sk phdialaatiyPgroRp.ox 6+-Ca ny@rphgaﬂfybpmupda @s8-yl am no) pyrim

i di n-4- 1-
I(RI) n3 (3- é(ygl%fﬂﬂéﬁ@&r hgéﬁ%oﬁw%roapogz(qeﬁgpqﬂ er&#!y eNRWR%I?rOUE yl am no) pyrim
i di n-14- *&Iﬁm@@t(ﬁé’nhﬂhmr@ugﬁ) -NRNﬁK@'KGﬁ@)MdRm Q@Up a -C(O)-(CHz)15-C

5(R) - 3- (3455 e 2nd |
(R -3 (Yt IR IR RUPLI D~ Brd e ot 2 el aPKIO ity 2 no) Py
(R) - 3- (3-qraug; a@lﬁﬂ)bfcﬂﬂzzrl\&(ﬂig@um hWRoﬁW)u(@]Fh)nBuygram o) - 5- net hy1- 6-

hol tril
(R 3 (G B o ARl B e R B Py pyr i 1w i - 4- y1 i
0) pi peridin- 101-yl)-3-oxopropanenitrile; . S .
5L Copl 1 (Porkadee Blryarogan ol b Radie o] 2800 GPotb. 2 et G otbaefhy ! 1 pyr i
(S)-3-(5- %Cia_lks(l@rduma@@rh%haikyﬁg@petmszh-é:mhmdrpxszail(yzgmpra_C%Cdi hydr opyri di n

onar maceutr Rk T atiebd S sV SRR BB buoidny oo somer

or group, a piperidyl group, a tetrahydropyranyl group or a morpholinyl group;

25  Rsrepresents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C; alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
cycloalkyl group, a phenyl group, a pyridyl group, a pyrimidinyl group, a triazolyl group,
a thiazolyl group, a pyrrolidinyl group, a piperidyl group, a tetrahydropyranyl group or a
morpholinyl group;

30 wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, triazolyl, thiazolyl,

pyrrolidinyl, piperidyl, tetrahydropyranyl or morpholinyl groups are unsubstituted
or substituted by one, two or three substituents selected from a halogen atom, a
linear or branched C4-Cs alkyl group, a C4-C4 haloalkyl group, a C4-C4
hydroxyalkyl group, a C;-C; cycloalkyl group, a phenyl group, a phenyl group

35 substituted by a carboxyl group, a pyridyl group, a triazolyl group, a thiazolyl

group, a pyrimidinyl group, a piperidyl group,
a -(CH2)nOR+4 group, a -NR11R12 group, a -NR1C(O)-(CH2)s-R+2 group,



deuterated derivative thereof. In an enbodi nent, particular individual
conpounds of the invention include:

20('S) - 3- (WOt} B7fe uor opyri di n- 2-yl )et hyI am no) pyri m di rCZAPR@ionREYr i di n-
2(1H) - one;

(S)-3-(4-(1-(5-fluoropyridin-2-yl )ethyl am no) - 5- met hyl pyri m di n- 2-yl am no) p
yridi n-2(1H) one;

(S)-5-chl oro- :fr(T\IRdQ(OOJZSCHb)uURaWE ooiup: 2-§(0)dChiyh-aiN@pup- net hyl pyri m di n- 2-

I di
5505 . (1. (51 00T ST R ros, ) SIQY el B s B QHE R Bopy i i n- -
%/:?;im'sno) py;rgi ?1gnouma58@)2(1§‘dﬂjqal’m§gﬁ?§12 group, a -NR+1S(0)x(CH;).R42 group QFd_ 4-yl ani no)
- 3-ox0- 3- (3; : i.0i:0- 3= 0).pyri m din-4-yl am no
per i din-i. y%-g\%ésg(gggﬁlegg)rrﬁ%?hmygqélﬁ)p‘?)é\fheﬂéwe§cr¥$ 8, %Ry y P
(R) -35(3-(5-nmet hyl- 2- (2-oxo- 1, 2-di hydropyri di n-3-yl am no) pyri m di n-4-yl am n

(()??I)Oi geEgq?%ef)l%g%?%la)fy??%%ﬁ%wpgpgqhégc[lrc%%{/arnlc 80,C5C ﬁﬁ %8YByri m di n-4-yl ani n

o)plperldlnl y1) - 3- oxopropanenitrile;

(R -3-(4-4 “4%4— I rimdin-2
Syl ani no) s fo %a(%l, lﬁ‘iﬂéﬁén&?ﬂéﬁ ly r%pyelslzﬁt' é)ﬁydrgé&l a%% cﬂ'glm%rértjrgr‘r@l qry,

35(R) - 3- (@8-2(”2&498>uoh| or o- 2- oxo- 1, 2-di hydr opyri di n- 3-yl am no) - 5- net hyl pyri m d
i n-4-,0yl am no) pi peri di n-1-y1) - 3- oxopropaneni trile;
(S)-3-(6-(1-(5-fluoropyridin-2-yl)ethylam no)pyrazin-2-ylam no) pyridi n-2(1H
)-one; 01,202 30 RiABCPOTeEPadtly 0649t 8hydrogen atom or a linear or branched

2-((1r, 4rc),(]€1§]|§¥<| | - 2- (2-oxo0-1, 2-di hydropyridi n-3-yl am no) pyri m di n- 4-

yl ami no) cycl'o % cetonitrile;

(S)-3-(4-(1-(5-fluoropyri di n- 2-yl ) et hyl am no) - 6- (4- hydr oxypi peri di n-1-yl) py

rimdin

55 (5 o &y a e RN BN e Shodfient,n e compoynd T fomuld U5 1 i - 2-y1) am
i no] 1pyridin- 2(1H) -one;

(S)-3- ((%qslogﬁfl uoropyridin-2-yl)ethylam no)pyri mdin-2-yl)nmethyl)pyridin
-2(1

(S§ |;)((5 fluoro-4-(1-(5-fluoropyridin-2-yl)ethyl am no) - 6-nor phol i nopyri m d

in-2- yl) % ? gp%s@hl%(al-@li’s

uor opyri gﬁﬁqu.-ypet hyl ] am nol pyri di n- 2-yl ) am no] pyri di

103-[(6-{
n- 2( 1H) - one;
(9 AR b A0S 5 Ay sy or oy

group; or both A and B are a -CRy group;

W represents a linker selected from a -NRs- group or a -(CRgR+g)- group;

25 Rjrepresents a hydrogen atom, a C4-C; haloalkyl group, a C4+-C3 hydroxyalkyl group or

a linear or branched C4-Cs alkyl group;

R, represents a C3-C; cycloalkyl group, a phenyl group, a pyridyl group, a pyrimidinyl
group, a piperidinyl group or a morpholinyl group,

30 wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, piperidinyl or morpholinyl
group are unsubstituted or substituted by one, two or three substituents
selected from a halogen atom, a linear or branched C4-C; alkyl group, a C4-Cs
haloalkyl group, a triazolyl group, a -(CH3)1.sCN group, a -(CH,)-2OR4; group or
a -C(0)-(CH2)1.5-CN group;

35

R3 and Ry each independently represent a hydrogen atom or a methyl group;



or a pharmaceutically acceptable salt, or solvate, or N oxide, or

stereoi soner or l1l5deuterated derivative thereof. WO

2013/ 017H80RCI/EHPBD12/ 064426 58 Accordi ng to one enbodi wemEPed12i0h&2¢0r esent
i nvention, conmpounds of general formulsg (1) may be prepared from conpounds
of formula (Il1) as illustrated in Schene 1. N1 ' YHN 'YR2 R2 1|1
(R3-0-R4),,0(R3-9-R4),, W NNRNNR ADA B:D5(Il)(l) Scheme 1 Wen the
defi ned Rgepepsntapdydipgee ptdnhlaehalegentatomncalingasac biaosheh@efls g condi ti ons

of the her.ei 0k € i (o] r I NC b kBl e sai d

pr ocessesqrgﬂpg%gé\\/%%rt]?gﬁgl ggcﬁ%t gé’?fﬁ?g?%@%ﬁ r@yéﬁ%ggzgélﬁﬂ" g? 1tcl?}r}?dance with
st andar d groatwheesgin has Oexdnple see T. W Geene and P. G M Wits in
"Protective Goups in Oganic Synthesis', 3rd Edition, John Wley & Sons

(1999). It may be that deprotection will formthe last step in the

syPt hési Reépresensargdrogen htanmd hﬁaIlele)n.athﬁ,Taéneaeronpambhm pr-6t ekl ng group
refers taq r.ot est SyYi ent Sir reactions at
ani no ni tgrr%u ér??éﬁgi)'lrlﬂgael%{lg@\?égactﬁ?%%é:%lpg%gg{{%gg rhgﬁ%y%ékfgg?ylbut are not
i mted tgoud,@rpyimidiayd grougs e wipsridinglrgrexaend eogihoamd grougr oups such as

vl et hoxycan Bl e SR bR, ARdhCblind: KRB iy
9- 1 uor enyl metdiosy/@arinsudtitutedrocyubsOtedyiymmento gribigesubstderds benzyl (Bn),
11t ) Wbl AP a2 o
tri met hyl si | oxhplEhokgneep taytriagGENgrouma -{ G- 0kegroTier & e(Gi-hy@Rexgropp;ot ect i ng
group refergokQeits BHYRGER Atbrd PHoguh HER! & if&dr BPHERERL BYC, alky!
group, a C4-C; haloalkyl group, a C3-C; cycloalkyl group, a phenyl group, a pyridyl
group, a pyrimidinyl group, a piperidinyl group or a morpholinyl group,
15 wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, piperidinyl or morpholinyl
group are unsubstituted or substituted by one, two or three substituents
selected from a halogen atom, a hydroxy group, a linear or branched C4-C3 alkyl
group, a C4-C; haloalkyl group, a phenyl group, a phenyl group substituted by a
carboxyl group, a triazolyl group, a -(CH,),.3CN group or a -(CH3),.,OR44 group;
20

Rs, Rg and Ry each independently represent a hydrogen atom or a methyl group;
R11and Ry, each independently represent a hydrogen atom or a methyl group.

25 Inyet afurther particular preferred embodiment, in the compound of formula (I):
mis 0 or1;

both X and Y represents a -CRg group;

30
A is a nitrogen atom and B is a -CR; group; or B is a nitrogen atom and A is a -CRy
group; or both A and B are a -CR7 group;
W represents a -NH- group or a -CH,- group;

35

R represents a hydrogen atom;



25undesi red reactions at a hydroxy group. Representative hydroxy-protecting
groups include, but are not Iimted to, alkyl groups, such as nethyl,

et hyl , amdoteryoibwstiyl ; acyl groups, for exanpl e al kanoylPCgmro@g/ocsaeh as
acetyl; arylnethyl groups, such as benzyl (Bn), p-nethoxybenzyl (PMB),
9-fluorenyl nethyl (Fm, and di phenyl nethyl (benzhydryl, DPM;

Tet rahydropyranyl ethers (THP ethers) such as nethoxy-THP or ethoxy- THP;
30si |yl droepresesta@ityalohexyil geuhyd syiidyl groTvey a pirerityllguewd. di net hyl si | yl

(TBS); trinet Li ) j
2013/o17461Pctﬁ'y@éé'h?@g"mﬂg@nw%ﬁ%@%@gﬁgré@%p%”ﬁ@éu%%ﬂg’ft%‘%‘r’rrul a (11) with
a sui tabl e reagbsiituted by wnastwa aritveasabsiituents saedigd Eomya hatddeoratas, and sodi um
iodide in a sq]y s t eRi L L i { rakur .angi ng from

anbi ent terrpe%é%g?éelyltsgg&&égl {,@% 1fse\;N\n gﬁrhbéﬂﬁr 3%82@‘5@5530 ﬁtq?(?)ur{;’Sof hydr ogen
brom de at 100C gives rise to conmpounds of formula (I). In the particular

case of frmi I = lI1-a) may be
pr epar ed %@J&"’h@ %ﬁn%%@?ﬁ&gg%gﬁg%enggmgﬁ%%ﬁﬁ?n @ﬁ%f@ﬁ@ib% 1 (R3-c-R4)m
HR2 NRLI (R3- c-RA)mC Nyd 11(IV)CINN A Bl:)

Rsrepresents a hydrogen atom, a halogen atom, a linear or branched C4-Cj3 alkyl group

or a -C(O)-(CHz),-NR11R12 group; wherein n is 0 or 1; and wherein R4y and Ry,

10 independently represent a hydrogen atom or a linear or branched C4-C; alkyl group;
Res represents a hydrogen atom or a halogen atom;

R represents a hydrogen atom, piperidyl group, a thiazolyl group or a morpholinyl
15  group;
wherein the piperidyl, thiazolyl and morpholinyl groups are unsubstituted or
substituted by one or two substituents selected from a hydroxy group or a

benzoic acid.



R I A Bl:) 10(V) Scheme 2 Conmpounds of formula (111) nmay be reacted with
am nes of formula (1V), in the presence of a base, such as

N, N- di i sopocepidiardsyl am ne or triethylamne, in a sol venPCIEPRI1RDH64426

15t et rahydrof uran, acetonitrile, ethasgl, n-butanol,

1-nmet hyl pyrrolidin-2-one or N,N - dinethylformam de at tenperatures ranging
fromanbient tenperature to 180 C to furnish conpounds of formula (V).

Tr eat nentPasficdarripdividad compbardsudfdhg yentiontincledenes of fornmula (V) in the
presence @f .a,Suit. ener at ed
fromtri s(g;gi?é?ﬁé‘%z +r8%§rﬁjerg% &thg?ﬂﬂb%@ﬁ nh&ﬁ f@%rﬁl%gjyﬂdlﬁpﬂ%%n&

9, 9- di met(By-3-(4-(5{bfls¢rdpytdimgypetdglpminmp-methypgrmeidina2wilaminmsyidiueti Has cesi um
car bonat e N oa sol vent such as 1, 4-di oxane at tenperatures ranging from

(0]
80-120C qi Vés rise to conpounds of formula (l1-a). In the particul ar
case of f(&)-Ar(bahlov)-4uhed-Budkopyrira®gl)@hylemiregpynitnydia-2-IRNing)rydgingdRTH}-s 25as
defined in the clains section) and D represents a -CR5 group, conpounds of

subformula (V-a) may be prepared by the synthetic approach as shown in
Schene 3:(S)-¥H¥ 2013110 TG LIPCITY EFRIR RG-S4 R6the Ry dRAMTin-Rry@miho Ny REn-Cl

2(1H)-one;
(S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-hydroxypyrimidin-2-ylamino)pyridin-

10 2(1H)-one;

(S)-4-(1-(5-fluoropyridin-2-yl)ethylamino)-2-(2-oxo-1,2-dihydropyridin-3-
ylamino)pyrimidine-5-carboxamide;
(S)-5-chloro-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-methylpyrimidin-2-
ylamino)pyridin-2(1H)-one;

15 (S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-methylpyrimidin-2-ylamino)-5-(1H-
pyrazol-4-yl)pyridin-2(1H)-one;
(S)-3-(4-(1-(5-fluoropyridin-2-yethylamino)-6-(4-hydroxypiperidin-1-yl)pyrimidin-2-
ylamino)pyridin-2(1H)-one;
(S)-3-(5-fluoro-4-(1-(5-fluoropyridin-2-yl)ethylamino)-6-morpholinopyrimidin-2-

20  ylamino)pyridin-2(1H)-one;
(S)-3-(6-(1-(5-fluoropyridin-2-yl)ethylamino)pyrazin-2-ylamino)pyridin-2(1H)-one;
(S)-3-(6-(1-(5-fluoropyridin-2-yl)ethylamino)pyridin-2-ylamino)pyridin-2(1H)-one;
2-((1r,4r)-4-(5-methyl-2-(2-ox0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-
ylamino)cyclohexyl)acetonitrile;

25  3-(4-((1r,4r)-4-((3-hydroxypiperidin-1-ylsulfonyl)methyl)cyclohexylamino)pyrimidin-2-
ylamino)pyridin-2(1H)-one;
(R)-3-0x0-3-(3-(2-(2-0x0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)piperidin-1-
yl)propanenitrile;
(R)-3-(3-(5-methyl-2-(2-ox0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)piperidin-

30  1-yl)-3-oxopropanenitrile;
(R)-3-(3-(5-fluoro-2-(2-oxo-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)piperidin-
1-yl)-3-oxopropanenitrile;
(R)-3-(4-(1-(4H-1,2,4-triazol-3-yl)piperidin-3-ylamino)-5-fluoropyrimidin-2-
ylamino)pyridin-2(1H)-one;

35  (R)-3-(3-(2-(5-chloro-2-oxo-1,2-dihydropyridin-3-ylamino)-5-methylpyrimidin-4-

ylamino)piperidin-1-yl)-3-oxopropanenitrile;
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(R)-3-(3-(5-fluoro-6-morpholino-2-(2-oxo-1,2-dihydropyridin-3-ylamino)pyrimidin-4-
ylamino)piperidin-1-yl)-3-oxopropanenitrile;
(R)-3-(3-(5-methyl-6-morpholino-2-(2-ox0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-
ylamino)piperidin-1-yl)-3-oxopropanenitrile;
(R)-3-(3-(5-methyl-4-morpholino-6-(2-ox0-1,2-dihydropyridin-3-ylamino)pyrimidin-2-
ylamino)piperidin-1-yl)-3-oxopropanenitrile;
(R)-3-(3-(4-(5-chloro-2-ox0-1,2-dihydropyridin-3-ylamino)-5-methyl-6-
morpholinopyrimidin-2-ylamino)piperidin-1-yl)-3-oxopropanenitrile;
(R)-3-(3-(5-chloro-2-(2-ox0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)piperidin-
1-yl)-3-oxopropanenitrile;
3-[(4-{[(1S)-1-(5-Fluoropyridin-2-yhethyllJamino}pyrimidin-2-yl)methyl]pyridin-2(1H)-one;
(S)-3-(5-(6-(1-(5-fluoropyridin-2-yl)ethylamino)-2-(2-oxo-1,2-dihydropyridin-3-

ylamino)pyrimidin-4-yl)thiazol-2-yl)benzoic acid;

or a pharmaceutically acceptable salt, or solvate, or N-oxide, or stereocisomer or

deuterated derivative thereof.

In an embodiment, particular individual compounds of the invention include:
(S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)pyrimidin-2-ylamino)pyridin-2(1H)-one;
(S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-methylpyrimidin-2-ylamino)pyridin-2(1H)-
one;

(S)-5-chloro-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-methylpyrimidin-2-
ylamino)pyridin-2(1H)-one;
(S)-4-(1-(5-fluoropyridin-2-yl)ethylamino)-2-(2-oxo-1,2-dihydropyridin-3-
ylamino)pyrimidine-5-carboxamide;
(R)-3-0x0-3-(3-(2-(2-0x0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)piperidin-1-
yl)propanenitrile;
(R)-3-(3-(5-methyl-2-(2-ox0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)piperidin-
1-yl)-3-oxopropanenitrile;
(R)-3-(3-(5-fluoro-2-(2-oxo-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)piperidin-
1-yl)-3-oxopropanenitrile;
(R)-3-(4-(1-(4H-1,2,4-triazol-3-yl)piperidin-3-ylamino)-5-fluoropyrimidin-2-
ylamino)pyridin-2(1H)-one;
(R)-3-(3-(2-(5-chloro-2-ox0-1,2-dihydropyridin-3-ylamino)-5-methylpyrimidin-4-
ylamino)piperidin-1-yl)-3-oxopropanenitrile;

(S)-3-(6-(1-(5-fluoropyridin-2-yl)ethylamino)pyrazin-2-ylamino)pyridin-2(1H)-one;



HN.RL (IV) Il NCN\I. R (R3-9-RA)mR6-H (I X) R2 1 RL RS
(X)(V-a) Schene 3
WO 2013/017461 PCT/EP2012/064426

57

2-((1r,4r)-4-(5-methyl-2-(2-oxo0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-
ylamino)cyclohexyl)acetonitrile;
(S)-3-(4-(1-(5-fluoropyridin-2-yethylamino)-6-(4-hydroxypiperidin-1-yl)pyrimidin-2-
ylamino)pyridin-2(1H)-one;

5  3-[(5-Chloro-4-{[(1S)-1-(5-fluoropyridin-2-yl)ethyllamino}pyrimidin-2-yl)amino] pyridin-
2(1H)-one;
(S)-3-((4-(1-(5-fluoropyridin-2-yl)ethylamino)pyrimidin-2-yl)methyl)pyridin-2(1H)-one;
(S)-3-((5-fluoro-4-(1-(5-fluoropyridin-2-yl)ethylamino)-6-morpholinopyrimidin-2-
yhmethyl)pyridin-2(1H)-one;

10 3-[(6-{[(1S)-1-(5-Fluoropyridin-2-yl)ethylJamino}pyridin-2-yl)amino]pyridin-2(1H)-one;
(S)-3-(5-(6-(1-(5-fluoropyridin-2-yl)ethylamino)-2-(2-oxo-1,2-dihydropyridin-3-

ylamino)pyrimidin-4-yl)thiazol-2-yl)benzoic acid;

or a pharmaceutically acceptable salt, or solvate, or N-oxide, or stereocisomer or
15  deuterated derivative thereof.



5Pyrimdines of formula (VI1) may be reacted with amnes of formula (1V),
in the presence of a base, such as N N diisopropylethylamne in a sol vent
such as ewbanloiate1t enperatures rangi ng from anbi ent t erpEERLURZA64406 r ef | ux
to furnish conpounds of formula (VIII)x8 Conpounds of forrmula (VII1) when
treated with an appropriate nucl eophile of formula 10 (IX), such as
4-(tert-butyl-di nmethylsilanyl oxy)piperidine, in the presence of a base,
such as cesium carbonate, in a solvent such as NN-di nethyl formam de at

t enper at - i i i i
comounds P PR B2 URMA e (rEIITIOLING, ondoltnedl bR ttBile

pyri m di nsnaf be prepaied filow ¢ompadunids ahfotrbulad by apilusitatechindcbeprill. e of fornul a
(I'X), such as norpholine, in a solvent such as ethanol at tenperatures
ranging from-78 C to anbient tenperature gives rise to conpounds of
formula (X). Corrpq\p%d of formula (X) may be conyeXted to conpounds of
formula (V-a) by tjrea nment i t h ami nes of for nul in'?zhe presence of a
base, such as N = R%Qi;3h917461PCT/ EP2012/ 6R,;—C-Ry).,

di i sopropyl ethyl am g, yn ﬁ,\so["vem_such_eLhanol n-éi)ut ﬁp%f , at
tenmperatures rangi ng Yjromi ani ent tenperature to 1307CSCompounds of
formula (1), (11) or AVeD n which the residue -(R3-GR4pM R2, R5 or R7 (in
5 the particul ar case ere B = CR, and D = CR5) contdins a "protected”

het eroat om such as nitrogen or oxygen, may be "deprotected" by renoval of
the protecting group to (@jve conpounds of formula (1),((11) or (V) in which
the residue -(R3-CR4A)mR2, R5 or R/ contains the "deprotected" heteroatom
Typi cal exanpl es of protecting grou%‘g‘efrt?r1 het er oat ons, such as nitrogen and
oxygen, and their renmoval (deprotection) may be 10 found in several

t ext books, for exa_lr;gflF e:. Geene's Protective G ougs_ in Orgtani ¢ Synt hesi s,
| SBN:  047YBeyBgFeh RifspyRsr a8 SYFCePiible ip phesricaldeadien andelt Brsoriionse f urt her

funct i onadfitzeslerbiibefory déusaPE Srocedsk¥ lorhiedRcoripatiBRL Wilsai® gidceskdl dat i on or
aryl eitl on under standard reaction conditions. 15Conppounds of fornula (1),

(11) 18 (sopveHional REptectng graupsitiay be ReeEnrRerridrpCe wih gtanggrd ararticheor

parti cul agxafpieset RN, Breen6Bnd PNG. WM. TvERM 'PEASGRE GrodpLinidigayiti ¢ aci d
noi ety functionalized wt n a pro$r| ate protecti ngte(?roup such as an et hyl

, h an .
ester, may/HEsiteproEatPRAohD Wik %309 PPk tamavbeibrkdsprelReion i faetar d
condi t i onge (det P the RyAthest bV €orfpuABS of farlii@ani ¢ Synt hesis, | SBN:
0471697540). The correspondi ng 20carboxylic acid may then be further
functionalized under standard conditions to give the correspondi ng am des.

St ar tjisng ﬂﬁff@wadﬁmoaﬂsr@te%ﬁﬁ@@rrogh@éfbbé t8\6rbidblirey g}bu;_ﬁfBMtalb% fobpivemmgf ol | owi ng
t he conventional synthetic nethods al readéﬁknown in the art. 25 EXAMPLES

The synt HEEPSIrgsrepfions ShamiNoduregent REPIERGEANYCRMARP YPCNIrPHRSer medi at es

fP or uset tinGi®, Bubdr@ riok lidBdd @t REMPlY adyngrdupk. foméaendrx amBh&s gfolpg8licH adicl udi ng
reparation
P Iacetyl; alkoxycarbonyl groups such as tert-butoxycarbonyl (Boc); arylmethoxycarbonyl

T

groups such as benzyloxycarbonyl (Cbz) and 9-fluorenylmethoxycarbonyl (Fmoc);

20  arylmethyl groups such as benzyl (Bn), trityl (Tr), and 1,1-di-(4'-methoxyphenyl)methyl;
silyl groups, such as trimethylsilyl (TMS), tert-butyldimethylsilyl (TBS);
trimethylsiloxyethoxymethyl (SEM) and the like.

The term hydroxy-protecting group refers to a protecting group suitable for preventing

25 undesired reactions at a hydroxy group. Representative hydroxy-protecting groups
include, but are not limited to, alkyl groups, such as methyl, ethyl, and tert-butyl; acyl
groups, for example alkanoyl groups, such as acetyl; arylmethyl groups, such as benzyl
(Bn), p-methoxybenzyl (PMB), 9-fluorenylmethyl (Fm), and diphenylmethyl (benzhydryl,
DPM); Tetrahydropyranyl ethers (THP ethers) such as methoxy-THP or ethoxy-THP;

30  silyl groups, such as trimethylsilyl (TMS), tert-butyldimethylsilyl (TBS);
trimethylsiloxyethoxymethyl (SEM) and the like.



30Exanpl es (Preparations 1-28)) and are given in order to provide a person
skilled in the art with a sufficiently clear and conpl ete expl anati on of

t he presewD 20mwamMoiton, but shoul d not be consi dered as [PCEiEPR01g/06442¢ he
essential aspects of its subject, as get out in the preceding portions of
this description. W) 2013/017461PCT/ EP2012/ 064426 62 Preparations

PREPARATI ON 1
(S)-N4-(1-(5-Fluoropyridin-2-yl)ethyl)-N2-(2-nmethoxypyridin-3-yl)pyrimdine

-2, 4- b5di j . , i
(& ¥5. oo Tt o1 camBiunds of formula (1) with & suiable reagent, such as a mxture of 1 o
of (S)- 1-t(imethylsdyloplloiidk narRk ydoYlieirhadndid® nia @prsepyanteduals  aie sageitdréidlei @t

W2006/ 1 - i r ( dtoa
Stirred 10mEaruFes g gh g (ol Bhlr g ferpl f b an HileolRSpR0E

t et r altydradfhydragerf Rramide at 1Gn16i @ves risentpepaipanrds A fgoiula {llon of tri et hyl am ne
(0.23 nm., 1.68 mmol) in tetrahydrofuran (2 nL) was then added dropw se and
the reaction m xture was heated overnight at 55 C. After cooling to ambient
t enper at Undhe phdicnleacasenf formtlar (@) wasredM athdd, eanifounds of sabpfdreda ited ed
twice wt t (o] g1 0] r L6 15 were washed with
wat er andn%fﬁgé%mgﬁﬁéghge3$nﬁ%§h P%ﬁﬂéﬁﬁ%§W2ﬁ‘$?¥$@$%u and the sol vents
wer e evapor at ed under reduced pressure. The residue was purified by reverse
phase chromat ography (Q-18 silica fromWaters (¢,

wat er/ acetonitril e/ metfanol as eluents [0.1% vAv Hornic acid buffered] 0%
to 1009 to give th€sifite compound (43 ny, 7as an ojdx. 20LRVMS (nfz):
253 (Mr1) 4. :H—I—? 6 (CRCI3): 1.54 (d, 3H), 5 164,br s, IHJ 6.86-6.35 (m
2H), 7.29°0¢dYyTH), 7,39 (t, 1H), T §7%d, 1H),,8.40 (@ .(Rs~G=Ra)m b)

(S) - N4- (1- (5-FP uor Ldin-2- yi' ety TR N2- (2- et hoxypyr i diNac By ngyri ni di ne
-2,4- 25di am ne An oven-dried reseal abl e Schl enk tube was Egﬁagé Wi th
(S)-2-chloro-N-(1-(5- fluoropyridin-2-yl)ethyl)pyrinidin-4-am® ne
(Preq%rationaéa, 43 mg, 0.17 nmol ) 2- met hoxypyri din-3-amn I_ag23 ng, 0.19
mol ), cesium carbonate (111 ng, 0.34 mml) and 1, 4-di oxane (3 nL). The
Schl enk tube was subjected to thre ¢lees of evacuation- 30 backfilling

wi th argon then tris(di benzylideneacetone)dipalladiun(0) (16 ng, 0.02 nmol)
and 9, 9-di nmet hy1- 4, 5- bi s(di phenyl phosphi no) xant hene (10 ng, 0.02 mmol) were
added. After three further cycles of evacuation-backfilling with argon, the

schl enk Lethipds 6ARRRCIEAN] o) Bhieh AN aRASAtETILIIOM o pflichbo 24

hours the m xture was cool e anpl en erature and the sol vent was

evapor at & alrager suck@sdel-disprrerdeihdamime Y| rigiB¥eming eassARIEEUENRS t he
or ganisC  SeiratydRsturaRSaRSTIRR, ‘é!htahol‘,"ﬁ-tbﬁfang% @m&ﬂﬂp)mdliﬂ%-gﬁé §ONNWSO4) and

t he sol vent Was evaporated under reduced pressure.
2013/ 017 460pOYIEPRONGY BideaperagseT ranoingdiaiuamaest isamerateg thy 8P 8vde se phase

chr omat ogf,aRMYconoliRdSbi tofrulh (@M Waters(c), water/acetonitril e/ nethanol as
eluents [0.1%v/v formc acid buffered] 0%to 100% to give the title

conpound {(reatmegt ofigmpoggdgokigrmida (V) with amines of formula (VI) in'the presence of
a suitable catalyst, such as the catalytic species generated from tris

20  (dibenzylideneacetone)dipalladium(0) and 9,9-dimethyl-4,5-bis(diphenylphosphino)
xanthene, and a base such as cesium carbonate in a solvent such as 1,4-dioxane at

temperatures ranging from 80-120 °C gives rise to compounds of formula (I1-a).

In the particular case of formula (V) where A = N and B represents a —CR7 group (R7 is
25  as defined in the claims section) and D represents a -CRs group, compounds of

subformula (V-a) may be prepared by the synthetic approach as shown in Scheme 3:



LRVS (mz): 341 (M+l)+. 5 PREPARATI ON 2
(S)-MN4-(1-(5-Fluoropyridin-2-yl)ethyl)-N2-(2-mnmethoxypyridin-3-yl)-5-nethyl
pyri m di r€02013/dr4m ne 10a) PCT/EP2012/064426
(S)-2-Chloro-N-(1-(5-fluoropyridin-2-ybh)ethyl)-5-nethyl pyrimdin-4-amne A
m xture of (S)-1-(5-fluoropyridin-2-yl)ethanam ne di hydrochl oride (prepared
as described in W2006/123113, 560 ny, 2.63 nmol),

2, 4-di chl or o- 5- et hyl pyri ni di ne (GZQ ng, 2.63 nmol) and

d||sopropyl ethylamne (1.4 nmi, %iﬂ in n-butanol (1 nL) was stirred
and heated for 45 mn at 110 C |(%3a owave oven. The reaction m xture 15
was cool ed to anbient tenperature ck diluted with ettwl acetate. The
organi ¢ sol ution wag diwith ter and brlne @ +edr\MySH4) , filtered
and the sol vent evapo lat dd under r@fuced Presgi Th reS| due was purified
by flash chronat ograph Rl hexanes/erhyl aceta :5(\[20 Ryive the title

conpound (427 ny, 61% &gs a yeIIow oil. LRVE (mMn 67 (M+l)+. 201H NWVR 6
(0D013): 1.56 (d, 3H), 1.65 (s, 3H), 5.43 (t, 1H B7 (br s, 1H), 7.28-
7.37 (m 1H), 38750(m1H) 7.83 (s, 1H), 8423(d 1H) .
b) (S)-MN4-(1-(5- Fi uoropyridin-2-yl)ethyl)-N2-(2- rrethoxypyrldln 3-y1)-5-net hy
| pyrimdine-2,4-di am B 2500t ai ned as a yel | ow oi fV { 69% from
(S)-2-chl oro-N—(l-(5-fI uoropyridin-2-ypethyl)-5- nethyl pyrim di n-4-am ne
(Preparation 2a) and 2-netdexypyri di n-3-am ne foll ow ng—he experi nent al
procedure as described |in Preparation |Ib. LRVS (mz): 355 (M1-1)+.
1H- NVR 6 (0D013): 1.60 |(d, (B3H), 1.65 (s, 3H), 4.02 s,('éH), 5.40 (q, 1H),
5.77 (d, 301H), 6.86 (dd, 1H), 7.35 (ddd, 2H), 7.70((dd, 1H), 7.77 (s, 1H),
8.45 (d, 1H), 8.59 (dd,| 1H). PREBARATI ON 3
(S)-5-Chloro-N4-(1-(5-f uoropyr|d| n'- )et hyl ) - N2- ( 2- met hoxypyri di n-3-y1)
35pyri midi ne-2, 4-di amine WO 201377 cﬁﬂ%ﬂpcw EP2012/ 064426 64 a)
(S)-2,5-Dichloro-N(1-(5- quoropyr"iN)‘Rn 2-yl)ethyl)pyrii di n- 4- ani ne
Obt ai ned as a col ouﬁ'i\xar%\ Cl 57% from 2,4,5-tri c(Rbo@olwrm m di ne and
(S)-1-(5-
fl uoropyridin-2-yl )et arngledl hydr ochI ori de( pr epar ddadtescri bedin
W)2006/ 123113) fol | ow r]gi t he experi nental procedmgﬁ described in
Preparation 2a 5follo by purification of the crude broduct by flash
chromat ography (0-100% et hyl acetate in hexanes).

(X) (V-a)

Scheme 3

5  Pyrimidines of formula (VII) may be reacted with amines of formula (IV), in the
presence of a base, such as N,N-diisopropylethylamine in a solvent such as ethanol at
temperatures ranging from ambient temperature to reflux to furnish compounds of
formula (VIII).

Compounds of formula (VIIl) when treated with an appropriate nucleophile of formula
10 (IX), such as 4-(tert-butyl-dimethylsilanyloxy)piperidine, in the presence of a base, such
as cesium carbonate, in a solvent such as N,N-dimethylformamide at temperatures

ranging from ambient temperature to 130 °C gives rise to compounds of formula (V-a).

In another synthetic pathway, reaction of pyrimidines of formula (VII) with an
15 appropriate nucleophile of formula (I1X), such as morpholine, in a solvent such as

ethanol at temperatures ranging from -78 °C to ambient temperature gives rise to

compounds of formula (X).

Compounds of formula (X) may be converted to compounds of formula (V-a) by

treatment with amines of formula (IV) in the presence of a base, such as N,N-



LRVMS (mz): 287 (Mrl)+. 1H-NWR 6 (CDCI3): 1.55 (d, 3H), 5.33-5.42 (m 1H),
7.06 (br s, 1H), 7.31 (dd, 1H), 7.40-7.46 (m 1H), 8.03 (s, 1H), 8.44 (d,
1H). 10 WP 2013/017461 PCT/EP2012/064426
(S)-5-Chloro-MN4-(1-(5-fluoropyridin-2¢yl)ethyl)-N2-(2-met hoxypyridin-3-yl)
pyrim di ne-2,4-di am ne Obtained as a colourless oil (50% from
(S)-2,5-dichloro-N(1-(5-fluoropyridin-2- yl)ethyl)pyrimdin-4-am ne

( Pr epar atdiispprapylethpldminarit Acrlypylr suth retiBrahbne-biitainbbat fegnpenatukSaapging nent al
pr ocedur i i.n R kation | b foll owed by purification of the
crude prggﬁi?gg%ﬂ|e%%r%ﬁ?e&@?gg§aphy (0-100% et hyl acetate in hexanes).
LRMS (mMz): 375 (M1-1)+. 1IHNWVR 6 (CDCI3): 1.61 (d, 3H), 4.02 (s, 3H),

5.30-5.3 , , 6, dd... ol 7 4 3H), 7.74
(dd, 1H) QC%%*P“% of ?‘Lrﬁ“,%'ag@@é?r@ k“rﬁﬁ h'?*&i)”.(e bR o e O R
(S) - N4- ( 1h¢ PaFiculer opse whiere- B-5 CRetanyll D) =5CRet dvoiaind\a -“pvtantedi drejgrpato, n- 3- y1)
i ey A i ‘ ” .
(5L - ot o BRBPh B Rk may e rdeprotpstet by romoval gfhe protecting groupjo o v 1o
bt ai ned gige sompaungs sbfarmuladD)ogll) for G i whichi tbhIresidues-(RetthBXydRer ReodRae and
Q) 1 s . i o\ e i h ;
Gosori bod Tl IR edetilediy’ HElETIAT FpBurYiiRbts U iEcsHERRES 2F
descri bedeitgrofogsasath an ntegtolandvwediodry qndrtheir cempeat (déproteetiam) wazy pe oduct
by flash t 2. 1009 3 j ] : : :
25a (B 7 GO AP Rl 10 Shibl I WG PrifoT s (Db [
1H), 6. 84SynthesisHySBN. 827169434Q.nffurthieymorg, &id (‘depratepted h4t@rqadomg H)ay BSb)
S) - Nd- ( 1= (,5- Fk uor.opyri din- 2¢ vl - b SN2 (- -
SR L A e A B U e Bl R A

arylation under standard reaction conditions.

15  Compounds of formula (1), (Il) or (V) in which the residue —(Rs-C-R4)m-R2, Rs or Ry (in
the particular case where B = CR; and D = CR;) contains a carboxylic acid moiety
functionalized with an appropriate protecting group such as an ethyl ester, may be
deprotected at the carboxylic acid moiety under standard conditions (Greene's
Protective Groups in Organic Synthesis, ISBN: 0471697540). The corresponding

20  carboxylic acid may then be further functionalized under standard conditions to give the

corresponding amides.

Starting compounds are commercially available or may be obtained following the

conventional synthetic methods already known in the art.

25
EXAMPLES

The synthesis of the compounds of the invention and of the intermediates for use
therein are illustrated by the following Examples (1-26) (including Preparation

30 Examples (Preparations 1-28)) and are given in order to provide a person skilled in the
art with a sufficiently clear and complete explanation of the present invention, but
should not be considered as limiting of the essential aspects of its subject, as set out in

the preceding portions of this description.



Obtained as a yellow solid (79% from
(S)-2-chloro-N-(1-(5-fluoropyridin-2-ypethyl)-5- nethoxypyrimdin-4-am ne
(Pr epar atworrotsa)i74smd 2- net hoxypyri di n- 3- am ne f ol | owi ngPChEPeXpAsidEent al
procedure as described in Preparationgbb followed by purification of the
crude product by flash chromat ography (0-100% et hyl acetate in hexanes).
5LRMS (m(z): 371 (M+l)+. 1HNWR 6 (CDCI3): 1.59 (d, 3H), 3.85 (s, 3H), 4.01
(s, 3H), Pyepgrations (m 1H), 6.20 (d, 1H), 6.83 (dd, 1H), 7.20 (s, 1H),
7.26-7.34 (m 1H), 7.54 (s, 1H), 7.67 (dd, 1H), 8.45 (d, 1H), 8.53 (dd,
1H). 10 PREPARATI ON 5

(S)-4-(1-REEFARSTIINA di n-2-yl) et hyl am no) 2- (2- met hoxypyri di n- 3-yl ani no)

pyri m di 179 Y A

2-chl or orl%) ?’1???? @ﬁ'd'“ ¥1)egl)'¥/l @Z%’FE XH&VB'?H ?nyc}f)xrm%dmigéar boxyl at e
A sol at i cliamineet hy| 2 4-di chl oropyri m di ne 5-carboxyl ate (prepared as
described in V®2009/131687, 0.29 g, 1.31 mol),
(S)-1-(5-fluoropyridin-2-yl)ethanam ne hydrochl oride (prepared as descri bed
in WDZOO&I)lSBZI&;Io:@ R-31-¢5-fldodopynidin-2 yaammbyﬂaﬂmlnwamldwl arri ne (0. 69 m.,

3.96 | d
Cemver A o SOEFE s i nb Rl Bhah e, NERPARY! oFe fae®Ed TG o
wi th di ethDlzoe@/he:Bﬂsleas ofggaIGBanrpblaﬂeteVnalsdeafslwc(mmlt)hNawéoEbdacmd sbirédhe,

o yildl o nbon; of 6 /CuflafRtTORecCal o) S EETH TorPifan i I FaBe™==""®

(ML) +. Zﬁﬂthbrﬁ‘tll\/FPerﬁpér@Dﬁ:‘da3)A éoldﬂon(tof dthylAmbS ((d,233h1)L 4.60 nhmol)Zhi)

EH)A'Z S 5§ t%%\ydic%fgjfan (%)mjL)(w thgz'rll_')added grop\gwse an%H%é reactlon gmxturel_\%és Igeaq
(S)-2- Chloylemght(eﬂt F5He¢ ! Aﬂ)e;rommmglto-ﬁnudar)tetbhmbmﬁmrep)rmyreamm nextbrecaadoxyl i c
acid A solution.of lithi d 633 15.09 nmol) in
wat or (6 Hilleadu el it AT e D RIGFCEgb o FomBed drtaRiz 157ER:
2-chliéro Meré]wzﬁé?l’neﬂlwm opRyari ﬂdnb@aqglc)retjhyxleamwa‘gmepwm Bulfhtmeﬂlteﬁed:anbdhgl ate
(Preparati and

Cotron s BnR wese evBeratio? fndBrotdnbalt fSalte Lo SR 308 nihelbunt
t enper at ueeerfs@rphas&ohrbmatoﬂnaor@o(lozem‘smca/\&bm \®aansT, atatet/acachertrie kit

pressure an was added t re tin si due. The pH wa en

D vt ed Soclealts B0y BinEnRed bulsemib oe P8 B ats Tiely oeboil e

suspensi gh vm/)@gtgna@t ed vmth di ethyl ether (x3). The organi c phase was

wash i bri ried (MgS™), filtered and the WO

2013/ 17461P%§T§) 2&'6“ 86 sol vent evaporated under reduced pressure

mgl \1/)e thg ;”HLWMROSYRQDKDIQ) (1BR2%, BH) 4498 (BSs, 21 HHEBI1608S thn, RIRVE d97(d) © 297
c

(S)-24/H Benzo1["B]T 39 &, fB']*i >eze] j'i)qal“@x(%“i)u(l (5-fluoropyridin-2-yl)ethylam
ino) pyrinm dine-5-carboxam de N-(3-Di rret hyI am nopropyl ) - N - et hyl

car bodi i m de Rlydr ochl oride (177 ”?Igy and 1- hydroxybenzotri azol e
(125 ny, -Fierepysisird-yls ');M L& mﬁh@fvpysy"rg&yl)pynmldlne-2 4-

25 d|am|ne
An oven-dried resealable Schlenk tube was charged with (S)-2-chloro-N-(1-(5-
fluoropyridin-2-yl)ethyl)pyrimidin-4-amine (Preparation 1a, 43 mg, 0.17 mmol), 2-
methoxypyridin-3-amine (23 mg, 0.19 mmol), cesium carbonate (111 mg, 0.34 mmol)
and 1,4-dioxane (3 mL). The Schlenk tube was subjected to three cycles of evacuation-

30  backfilling with argon then tris(dibenzylideneacetone)dipalladium(0) (16 mg, 0.02
mmol) and 9,9-dimethyl-4,5-bis(diphenylphosphino)xanthene (10 mg, 0.02 mmol) were
added. After three further cycles of evacuation-backfilling with argon, the Schlenk tube
was capped and then stirred and heated to 100 °C. After 24 hours the mixture was
cooled to ambient temperature and the solvent was evaporated under reduced

35 pressure. Ethyl acetate was added and the organic solution was washed with water

(x3) and brine, dried (MgSQ,) and the solvent was evaporated under reduced pressure.



chl oro-4-(1-(5-fluoropyridin-2-yl)ethylam no)pyri m di ne-5-carboxylic acid
(Preparation 10 5b, 210 ng, 0.62 mol) in NN-dinethylformam de (5 nL) and
t he m xt we 20esg01346ilr red for 30 min at ambi ent tenper at uPeT/ER2&RMAIRONI a
solution in 1,4-dioxane (3 nL) was thgy added and the reaction m xture was
stirred overnight at ambient tenperature. The solvents were evaporated and
the resulting residue was taken up in diethyl ether. The organic solution
was was he'ﬂwameslkiumtaerpuamtj by raversedvhiasd chidaZzBayraphyf (G -1@siida rnnh Whters's

roverse AEe-ehRbTBGhan Bl BTR /il 9 B Tlov o oty >

wat er / acgdivntne titlé ebnmpmh‘rzm(dh nag 16P4)estassdif. 1% v/ v form c acid buffered] 0%

to 100% to yi h tytl npound (30 ngy, 129% as a solid. LRV (mz):
395 (M+1)+. dr% M) 34 5!
(S)-45(1-(5-Fluoropyridin-2-yl)ethyl am no)-2-(2-nmet hoxypyri di n-3-yl am no)

pyri m di mlgﬁw de A solution of
(§)-2-(1 2,3]triazol-1-yl oxy)-4-(1-(5-fluoropyridin-2-yl) ethyl
am no) py r(iSiENGi(h5- sumaommmmzdﬁ)e(tﬁylpué{amemlmmynam -8ay))-Brghyinol ) ,

2- met hoxy_ 25 | m ne (14 ng, 0.11 mmol) and p-tol uenesul fonic acid
hydr at e (%'mrrgy Ogééi ?rmﬂe) in 1,4-dioxane (3 nL) was heated at 120 C for 4

hours. The sol vent was evaporat ed under reduced pressure and the resulting

re e r' ha f lica from
V\.‘éttS Lﬂ?( c\)N%ﬁg?ed acetg ﬁ SFEB hnaggpgnyw? egh@BY%mgcﬁﬁ vid i‘nglrm' c acid
buf f er ed]A Ol%mﬂe166%8){1ngjiuompyhmer;tI)emamempmJrchh;(dﬁdchtcwﬁeﬁﬂé%redsaa solid.
LRVS (m z TIC]\I I 2- et di. n- 3-

55 = | 5. degiemiGNensSTR AR ks Mg SRR BE N6 S Ssaaze.
67 A sol usRomu?®. 6§crdmul71anétjh\mp|r@m/le(tlﬁylamng (1.46nl6 M¥roinol) in nAattied 1 mLd )
was added dr V\,iseto%ij i on_of 5d|chloro3n|t.|rh%pr|d|ne Eul 00 g,

5.2 mol )W?SS qdea m'”%”ﬂr? e TicesWats uph  Thegreantonmt s ¢ o
refl us. Afdscooledhomnshiertttemperatune end\/elmtecd)witledtrahak:eiiatbuTrmiongamh SYMBIltIem and
el 6 conuntaTa B! eleg a5 g8 Mo T led My RS fltpt Pgtored 1°
3H), 8. 23indsr ré&d)qed8pr(é23t(re T]hH)resid)JeMﬁllmrlﬁecﬂblyeﬂﬁhxymmad}gna@wa(ﬂ he Zinc
brom de 10% pl ati n C 2.97 mmol
were 10 drratedend LofRdatEma e Rufi b R ma B ER e Fudfoiti e ™
(Preparation BRMA (hZ):675M39)'nmol ) in ethyl acetate (20 nlL) and the

resul |n m xt, r.o Par r 10 i _far 2
our &0 The m xVURIECHARNPERTS P eR o PR TER Aot B e fe(r)
and the filter7.zake wHs7.8agt8admMi1H), 285, 185,843 @, 1fihe conbined filtrate
and washi ngs were concentrated to give the title conmpound (0.95 g, 100% as

an oi |
b) (S)-N*-(1-(5-Fluoropyridin-2-yl)ethyl)-N?-(2-methoxypyridin-3-yl)-5-methyl

pyrimidine-2,4-diamine
25 Obtained as a yellow oil (69%) from (S)-2-chloro-N-(1-(5-fluoropyridin-2-yl)ethyl)-5-
methylpyrimidin-4-amine (Preparation 2a) and 2-methoxypyridin-3-amine following the
experimental procedure as described in Preparation 1b.
LRMS (m/z): 355 (M+1)".
'H-NMR & (CDCls): 1.60 (d, 3H), 1.65 (s, 3H), 4.02 (s, 3H), 5.40 (q, 1H), 5.77 (d,
30 1H), 6.86 (dd, 1H), 7.35 (ddd, 2H), 7.70 (dd, 1H), 7.77 (s, 1H), 8.45 (d, 1H),
8.59 (dd, 1H).

PREPARATION 3
(S)-5-Chloro-N4-(1-(5-fluoropyridin-2-yl)ethyl)-N2-(2-methoxypyridin-3-yl)
35  pyrimidine-2,4-diamine




15whi ch was used in the next synthetic step without further purification.
LRV (mz): 159 (M+l)+. 1H NVR 6 (CDCI3): 3.97 (s, 3H), 6.98 (s, 1H), 7.50
(s, 1H). WBBEPERATI6ON 7 20(S)- N2- (5- Chl or o- 2- net hoxypyr PAT/EP3012/D544B8! - ( 1
-(5-fluoropyri di n -2-yl)ethyl)-5-nethyl pyrimdine-2,4-diam ne Obtained
as a yellow solid (62% from
(S)-2-chloro-N-(1-(5-fluoropyridin-2-ypethyl)-5- nethyl pyri mdin-4-am ne

( Pr epar atd)d¢$)-2@)Dighlore-Ne(1HGrficzopyridiodryphethyl) pyrBnidin-Aeantibe ( Pr epar at i on 6b)
follow n Xper L..Pr r RRa

foll omedq%té}gﬁﬁgl ?lgc%%lﬁlg?? ‘ﬁfé?gﬁ JPOE)TF g%lﬁc%tthgrﬁgrfokgrsrﬁd@%r %ﬁgt%r aphy (2:1
hexanes/ diuoydpyedistZayl Eihana RV (nﬂlhydroaﬂerlqelvm()prepared as  described in

1H' NNg g 3\)(/%@’/)! %?_@1 3§§)II§% n.;;;stﬁ% e%q?e P’rgtﬁtg écggﬁl@das %%Flbédslyﬁ%araﬁ fa (t
(d 1H), fell@&d(y pat)catiREPARATUGON pBoduct by flash chromatography (0-100% ethyl

5-(1-Ben 4-y1) - 2- met hoxypyri di n- 3-am ne 35a)
5-(1- Ben?c%fa%{tn%%xgég% 4-y1) - 2-nmet hoxy-3-nitropyridi ne An oven-dried

reseal abl e ScHIRM& (miahe28kdM+d)iar ged wi t h 5- br onp- 2- met hoxy- 3- ni tropyri di ne

WS 2013 015401 BRI (OCER T8, 6%’%’3??"&%@?@2?@(@ SB?HFI 3 r%'nf;‘?)
pot assi um car bidh)at.a0(74624,dH) 0T &, raml8.44 M, 4HHi oxane (50 m_) and water (5

m.). ,fhe Schl enk tube was subjected to three cycles of
evacuati on-backfilling with argon, and

t et r aki s(k)r(Sph@hidnokN4Hh{ 58N eRiplyadini2dy(ethyl)-NZ-(2Zymeth®dFpyridink3ywhs added.

After thr s of evacuation-backfilling with 5 argon, the
Schl enk tﬁ@'\%&eh%gﬁq%ﬁl %nd the m xture was stirred and heated in an oil

bat h to 1DGtaiGed Abs ea ®I@L&Less oihg 5050t fuore ()2, ﬁmluzlh@do I\lf-(ﬂ(ﬁéluenbpgnhnhm@gh
thyl ene

chiort e J0b AL MehREe BBl e pod S BRI SR llbhatBl LT
vacud Sancexphémeets| poeeduas apdestnutmw ibyPreparatiorc b cﬁo‘rmvegrbg{nhyuﬂ(zém)naﬁ%et hyl
oo ROy LBy e B DRRSRAU P g0 35 2 Vel o0
1H), 7.81 (d, LRWS (8/z3B76dM+1)), 8.49 (d, 1H). b)
5- (1- Benzyl- 1 ayNRZ0lpt ¥ 6 21X ¥DYL 58 s 35 8%6NS, 1H), 6.42 (br s, 1H),
6.86 (dd, 1H), 7.28-7.42 (m, 3H), 7.74 (dd, 1H), 7.95 (s, 1H), 8.41-8.56 (m, 1H).
20
PREPARATION 4
(S)-N4-(1-(5-Fluoropyridin-2-yl)ethyl)-5-methoxy-N2-(2-methoxypyridin-3-yl)

pyrimidine-2,4-diamine

25  a)(S)-2-Chloro-N-(1-(5-fluoropyridin-2-yl)ethyl)-5-methoxypyrimidin-4-amine
Obtained as a white solid (91%) from 2,4-dichloro-5-methoxypyrimidine and (S)-1-(5-
fluoropyridin-2-yl)ethanamine  dihydrochloride  (prepared as  described in
W02006/123113) following the experimental procedure as described in Preparation 2a
followed by purification of the crude product by flash chromatography (0-100% ethyl

30  acetate in hexanes).

LRMS (m/z): 283 (M+1)".
'H-NMR & (CDCls): 1.57 (d, 3H), 3.84 (s, 3H), 5.31-5.43 (m, 1H), 6.84 (d, 1H),
7.32-7.47 (m, 2H), 7.52 (s, 1H), 8.43 (d, 1H).

35  b)(S)-N4-(1-(5-Fluoropyridin-2-yl)ethyl)-5-methoxy-N2-(2-methoxypyridin-3-yl)

pyrimidine-2,4-diamine



15A suspensi on of 5-(1-benzyl-1H pyrazol -4-yl)-2-nethoxy-3-nitropyridine
(Preparation 8a, 3,5 g, 11.28 mmol) in acetic acid (50 nL) was added to a
cool ed (MWOQp13uspensi on of zinc (3.67 g, 56.25 g) in ateTiEP2@Ci0H4¢E0 )
and the resulting m xture was stirredegt anmbient tenperature for 1.5 hours.
The m xture was filtered and the solid washed with nmethyl ene chloride (50
m.). The conbined filtrate and washi ngs were 20 evaporated and the residue
was puri fQkidinkg dsl aybllayhsdidat’d8e)dysiny ($22-cions-Bt(y$-flacreppridin-2rylaibydides) to

tner (ad e SRyttt Hi%e (PRERERONAL) e ZmAheb S e Rahe Y
dri ed t o the ekperirhentali prbeeduicerps drscrip2d 33 Pgepa‘falt%l Hsfatlowed g psidfiGadion of |
1H- NI\/R 6 0 6. 95 ,

2 3hE S roctef By gt JrorgiberaopfbAogihackidf ey, ©1p €
PREPAIQATI ON 9 LRMS (m/z) 371 (M+1)".

(9): M- (1. (5 FlAGARYIAGEeY 2 hetila o GRABhO: S35 fRolif-¥1) Py

idin-3- yl)-5-ne yIp e e

(S)-N2- (5 (1- E’ﬁeﬂzw,-1l-lﬁ-@f53aotdgl1-l-4 y.2D-(2- the)Y, MA26yh$4 i(di mHB-ASY) (NAH(),12.6B- f | uor o
pyr|d|n2yl) hy. p 2,4-diami ne Cbtained as a white foam
(699 from (S) IrI_II §4§%IKI-I]III_§ %ééﬁqﬂ IlIgpyri di n- 2-ypet hyl ) - 5-

met hyl pyri m di n-4-am ne (Preparation 2a) and

5-(1- 1 ensz &XIQRI‘I | -4-y1)-2-met hoxy 35pyridin-3-am ne (Preparation 8b)
follo ntal procedure as described in Preparation 1 b. WO
2013/ 017461—@@1‘ A EPRGT 3 pPdin 26y IPh RN ¢ 32 -(2-meBidxypiytidint3-ylarmiNbR 6 ( CDCl 3) :

1.54 (d, 20 4.03 (s, 3H), 5.37 (s, 2H), 5.39- 5.52 1H),
5. 97 Id, @I@I"?'dﬁ‘.ei -c%@&xéﬁe? 7.24(?d, IiI)H), 7.285$.37HIm 5H), 7.69 Irsn 1I|)I),

7.77 (d, 1H, 7.82 (d, 1H, 7.85 (d, 1H, 8.38 (d, 1H, 8.91 (d, 1H. 5 b)
S) - Nd- - H- | -4-y1
oy 1) DSSHEVND PR e G- B A s R b ey e a0
sol utliSon q’aﬁ)bd)aﬂaueL 0.63 mml ) and 20% pal | adi um hydr oxi de on carbon (0.07
, 0.50 d Wt
10benzyquD p)}'\Aﬁ; g%' Ie%) CIIEI%I ﬁnggPpl d.%r@%/ I&praied( @SfII?JsgI'B%(I/rl din-2-y
pet hyl) - sNozﬁowme&n m2he-qR, 4811 ammel),( P(&\)Hatﬁaiﬂucxwpﬁdgn Dy tAargpmide 42
I xt f th /t t t

ot ur e gshpE BicpaBy 2 G ThegH R WAL AT s St L BedE R her
5N aqueouhlsmfdpweﬂhylamlme @08 UmME 08.06 inomol { . eibsznnttlle (B nﬂf:) wasdtifred odemaghlt adi um

t I th ded. a ht
onderla ) arbleen gt TLaBhREE nRliaghae RS ol BRI 1Rug ek Bt ™ ©
di at Orracemtlsdlemyltehhe(rﬁlhé b@hw:ﬂhdse tvas fniakshed witkakatenasd Weisd etiiedi(MoSOg)Y, hanol .
The conblfﬂed f| I tF]at

ot hano! /e bE pEVENE pEH s Te el PR osurs il ek ilibe
hydr ochl qPi4@ gaéb%)sslkutoilon (0. 126 nlL, 0.63 mol) and 20% pal | ad| um
hydr oxi de on ﬁil\I?é’?mIz?:'&% (9|’+1)+.
25 'H-NMR & (CDCls): 1.41 (t, 3H), 1.58 (d, 3H), 4.39 (q, 2H), 5.42-5.55 (m, 1H),
7.31 (dd, 1H), 7.39 (dd, 1H), 8.49 (d, 1H), 8.69 (s, 1H), 9.37 (d, 1H).

b) (S)-2-Chloro-4-(1-(5-fluoropyridin-2-yl)ethylamino)pyrimidine-5-carboxylic acid
A solution of lithium hydroxide monohydrate (633 mg, 15.09 mmol) in water (6 mL) was
30  added to a solution of (S)-ethyl 2-chloro-4-(1-(5-fluoropyridin-2-yl)ethylamino)pyrimidine
-5-carboxylate (Preparation 5a, 490 mg, 1.51 mmol) in a mixture of methanol (6 mL)
and tetrahydrofuran (2 mL) and the reaction mixture was stirred at ambient temperature
for 3 hours. The solvents were evaporated under reduced pressure and water was
added to the resulting residue. The pH was then adjusted to ca. 6 with 2M aqueous
35  hydrochloric acid and the aqueous suspension was extracted with diethyl ether (x3).

The organic phase was washed with water and brine, dried (MgSOQ,), filtered and the



20 0.50 mol ) were then added to the resulting solution and the reaction

m xture was stirred at 50 C overni ght under a hydrogen atnosphere. The

m xture wWaie 201sem746itl t ered t hrough Celite(r) and the fil Per/Erakie/ooss6 washed

wi th nethanol. The conmbined filtrate &gd washi ngs were evaporated to give

the title conmpound (0.166 g, 7099 as a white foamthat was used in the next

synthetic step without further purification. 25LRMS (mz): 421 (Mtl) +.

1|+ NI\/R 6 sobBoliayapomateduridtr rétdced RresSuredo gBs)the Utledoniqungkl.215), 25%5a28 (m
07 %QILS , 7.32-7.34 (m 1H), 7.59 (d, 1H), 7.82 (s, 2H), 8.08 (d,

1H) 3¢ tH), 8.41 (d, 1H). 30 PREPARATION 10 3-[(4-(4-{]

Tert - butyl (di retM§ (&): 29§7I(Nbr>‘()/} piperidi n-1-y1)-6-{[(1 S)-1

-(5-fluoropyridi n-2- yl)ethyl]am no}pyrimdin-2-yl)am no] pyridin-2(1H)-one

a) 2,6-Dichloro-N-[(1S)-1-(5-fluoropyridin-2-yl)ethyl]pyrimdin-4-am ne 35

(S) - 153( 5-AI(8p2-bPy-Benizold}iyd, 31 arahd riil ovey )y r (S aso pytidi (-girthyldmaso)descr i bed

in W20 91 nmol ) and N, NAi i sopropyl ethyl am ne (2.80 ni,
16. 36 mﬁf;ﬁr%&ég@éﬁaéa%xgaméesol ution of 2,4,6-trichloropyrimdine (0.75 g,

4. 09 mol/y-@-Rimatiny 20 ®PEPYYA-ROY/ ERROdIMids A2 Cchride HAROIMY, 1G92rmmalnd t he
resul ting, ﬁg{&&’tﬁ%ﬁ&h%&@@ﬁ‘% hgajsed o \ﬁ@re%dd@d%%egﬂlgt%g;ﬁb@ﬁ{ggr 1

hour. After erature wat er was ad
resul ti nephtdree(d d5v’\lasroexmdnaet>é)dthwatrmn®pwwIdmeeﬁ carboxyki@) acith¢Preparsitior d

I d
and the <A 208 rEDRARTRAG M MBSl RRnR: L0 64 B AMIT s sied ™ ©
puri fi ed foy36 s bt ahbienbteoypesgitng. OMAmwma)sqmmnheﬂwe@kmm@ m!a):waat e) to

[ th 70
(gID\I\//EO Ci 6t§1ér1i %&%eébo{@q}iggﬁéc%gﬁ %ﬂgre (st%fg}v@mghg g?%&b%ﬂ_&kh‘l‘p@b@g@( The 1
7.70 (td,soiMepts @er@&v@goralﬂe{)an(Bthe(]es(Ldtlnger);ldugwﬁ takgngur [n diethyl ether. The

Ter t - but yJ (i gfﬂjmﬁa ﬁaﬁl\@e{r}%}éﬁum wair! agid err% “dibd- (Rlagé\tbﬁ R RLRA e

-(5-fluoro”pyri pyri
Anmi xtldr ecfoebt @ivepdraied- hedef 1rsgiuqed( presburer c'fpyrnealdne zwayd putifiedl ppyeverseli n- 4- am

i ne (Prepayr 6 TR )
o Crort- Buest- dledeRordaicha i TOR MWaiers prupisrasriiinugtendes
w2004/ OOEﬁl%ﬂis [001% O/vprnic Acidrouffeledhtth tonD%r)M:welUdhmtlm dd}nmdhniu%@ mg3. 46
nmol ) inw)dl rret Iforrram'de (15 nm.) was stirred and heated to 130 Cin a
seal ed t ulse€®¥or® ¥ ours. After cooling to anbient tenperature, water was
added and t he URMSI(rmiznB9Gi(M+a)'e was extracted with ethyl acetate (x3). The
conbi :ded organi c extract was washed with water and brine, dried (MgSOH),
fllte2 ed and the solvent was evaporated under reduced pressure. The residue
was puri fd)d8)-#y1 -(5-Ehjmr0|hymdra¥29g)ﬂpﬁynﬁﬁk()kﬂe@ammdxypﬁridinhib_y@na’eb)e_t hyl
acet ate) ;;y?'ingi Ynegggr o'xta corrpound (0.53 g, 5099 as a white solid.
A solution of (S)-2-(71H-benzo[d][1,2,3]triazol-1-yloxy)-4-(1-(5-fluoropyridin-2-yl) ethyl
amino)pyrimidine-5-carboxamide (Preparation 5c¢, 30 mg, 0.08 mmol), 2-methoxy
25  pyridin-3-amine (14 mg, 0.11 mmol) and p-toluenesulfonic acid hydrate (15 mg, 0.08
mmol) in 1,4-dioxane (3 mL) was heated at 120 °C for 4 hours. The solvent was
evaporated under reduced pressure and the resulting residue was purified by reverse
phase chromatography (C-18 silica from Waters®, water/acetonitrile/methanol as
eluents [0.1% v/v formic acid buffered] 0% to 100%) to give the title compound (21 mg,
30 72%) as a solid.

LRMS (m/z): 384 (M+1)".

PREPARATION 6
5-Chloro-2-methoxypyridin-3-amine

35
a) 5-Chloro-2-methoxy-3-nitropyridine



1HNWR 6 (DMSO-c16): 0.04 (s, 6H), 0.85 (s, 9H), 1.02-1.36 (m 2H), 1.40
(d, 3H, 1.48-1.65 (m 2H), 3.11-3.29 (m 2H), 3.74-3.94 (m 3H), 5.03 (m
1H), 5.84wW0=p13lj4617. 37 (dd, 1H), 7.64 (td, 1H), 7.79 (@CTHHRO12864476 (d,
1H). 25 c) 6-(4-{[Tert-butyl (di nethyl psilyl]oxy}piperidin-1 -y1)-N4-[(1S)-1
-(5-fluoropyridi n-2- yl)ethyl]-N2-(2-nmethoxypyridi n-3-yl)pyri mdi
ne-2,4-diamne Obtained as a white solid (59% from

6- (4- { [t ek ssolotiory b{ dodiemhypihiokige (08¢ i 16t minal) - yédhanol (4 mL) was added

o oh ) _ A v I * _ o et . (i
Toby and BOPES 5 sUoP LR UMBIETAFHAKS LEWD b 2iladn AhPRATER LGS o "
as descr irbedandcther mpturatwasrstimed fanld| reatad toyreflu. i Affec at hams,ghe tnfigtucr wee

duct b I - 409%. t VR 6
(on019) : Gol R GLIGTRP YRR Bl APl Wes B8, RABEHAENato oI, o
(m 2B), Bied2o Give taitle @nadupd (0.95p, 9T%PaEs awhite 6ofjd. 2H) , 4.90 (m 1H), 5.01
35(s, 1H), 5. % ; . 1 7.34 (dd, 2H), 7.70
(dfj,s 1H)H? 8. 279("@@':Q 5%@70'13'.‘?131 ESZ?H%"& R85 Gk 1 pot Eb2012) 05446 71
d) 3-[(4-(4-{[ Tert-butyl (di methyl)silyl]oxy}piperidin-1 -y1)-6-{[(1 S)-1
-(5-fl idin -2-vl Ayl i i mdin-2-yl i idin-2(1H)-
S L Ay b 1L 22y e no] i 2011 - one
2. 25 mmolinseoeidal@e2y ¢,0.2mmtaly areld! 96 blatinamn onfcarbon (0.58 g, 2.97 mmol) were

-(4- - | i il | pi idin-1- - N4-
Ori 0104 ! Chdipt 0 sk BR P BBRlor o NORLPRE Bk YetodiFion 62.113,8,5.98 i ne- 2.
e oD apa T Bee tUED e e peT Rl e eadRrooneoton efart) and
| ON._ M X , . .
e ene S AeRarg bLS obBr ATRAES TR e W T ol ardiRfte S, |
et hyl acedaatheCelitaf). anbhibe (filtervake Wesrwastied stitacbtinyo acetated Thve thmBMed diitebels

sodi um hydroxi de sol ution and.t agueou hase S e ted W th ethyl
5y Wastingt Ol B B b S R B RSB 3 7 0 Bkl e 1

acetate (xné1
dri ed5( MuBO) was usdcingle aed syhibettndteenithautdptreapedicaticler reduced pressure

to give the ti ) 52 g, 100% as a brown oil which was used in
t he next synt hLe “?%%@{}zg%%qv(ﬁght further purification. LRVS (mz): 539

(M+1) +. 15 PRERARARISQEDLL): 3.97 (s, 3H), 6.98 (s, 1H), 7.50 (s, 1H).
(S)-5-Fluoro-MN4-(1-(5-fluoropyridin-2-yl)ethyl)-N2-(2-nmethoxypyridin-3-yl)-

6- nor ph%&g&@ﬁhne- 2, 4-di am ne 20a)
4-(2,6-Di == oropyri m di n-4-yl) norphol i ne
20  (S)-N?-(5-Chloro-2-methoxypyridin-3-yl)-N*-(1-(5-fluoropyridin-2-yl)ethyl)-5-methyl

pyrimidine-2,4-diamine

Obtained as a yellow solid (62%) from (S)-2-chloro-N-(1-(5-fluoropyridin-2-yl)ethyl)-5-
methylpyrimidin-4-amine (Preparation 2a) and 5-chloro-2-methoxypyridin-3-amine
25  (Preparation 6b) following the experimental procedure as described in Preparation 1b
followed by purification of the crude product by flash chromatography (2:1
hexanes/ethyl acetate).
LRMS (m/z): 389 (M+1)".
'H-NMR § (CDCls): 1.62 (d, 3H), 2.06 (br s, 3H), 4.01 (s, 3H), 5.44 (t, 2H), 6.03
30 (d, 2H), 7.30-7.47 (m, 2H), 7.65 (d, 1H), 7.78 (s, 1H), 8.44 (d, 1H), 8.88 (d, 1H).

PREPARATION 8
5-(1-Benzyl-1H-pyrazol-4-yl)-2-methoxypyridin-3-amine

35  a) 5-(1-Benzyl-1H-pyrazol-4-yl)-2-methoxy-3-nitropyridine
An oven-dried resealable Schlenk tube was charged with 5-bromo-2-methoxy-3-

nitropyridine (3.58 g, 15.36 mmol), 1-benzyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-



A solution of norpholine (1.5 nL, 17.05 mmol) in ethanol (25 nlL) was added
to a cooled (-20 C) solution of 2,4,6-trichloro-5-fluoropyrimdine (3.00 g,
14. 93 mowd 2018/748anol (150 nl) and the resulting m xt uPEeTHER012M06442€d at
-20 C for 30 mnutes and at anbient teggperature for 3 hours. The sol vent
was evapor ated under reduced pressure 25 and the residue was partitioned
bet ween wat er and net hyl ene chloride. The organic | ayer was separated,

dri ed and-yiréHsorazote: (%23 gor 8¥8dnmaede potaesiumechripereds (4.84 JTtsd. F2esmd) ng

the o1 che camann (oL pRrafalt b &L BB e bF Uy kgt Wis R R R 6°
(CDCl3): & e??cl@tlen)-b@qhﬂllmgl)wlthargQQ 3n83etfakis(ihenyhosphine)palladium(0) (1.77

(S)-2-Chlor
-(5-fl uor p@r? yﬁ‘%\k ?l]eq )A Fn’%\;eghf rtlhﬁart)z ?I?Smogi evaiuatlon backalnﬁ] wijth e of

4-(2, 6- dlargd>rortbe &hlbubﬁlmwwatmsehled anQItr)emwrelwaaest(rmdeqmrmatemlnla_rapll1 18 g,
35 4.68 1 I i.din-2-yl ] i

(pr epar ech s oy dEPCE A 3 digh B sl ok OBl AR EGuY Riraadates

NN- di i sopeoihy(Cetita®) anil ifee {ii®r 2akerivas ¥&sigd mitb IMethylems bhlorideo(300 20l )nllhe was
heat ed at Jw?b e% Fll?r'é\te q@é’ in Eh\ﬁere\/\&r‘?cgﬂl%tg&?ﬁq@%ﬁﬁé %2%244%%%2@@3 2

sol vent was evaporate educed pressure an I due was purified
by fl ash Miflmd@shmwm@oww kBA- 5@t’éeeta‘1laoetat¢wxaamesbtcsglga the dtléry|

acet afye/ WE &gl,@bhéq? %gelo% jiye the title compound (0.700 g, 42% as

one maj or regi ol mca Structures of both regioi soners were
confirmed by NMRNEReX(2DCReAtld (GgBISRGAB naHyHVBTAD) SHL RV (k). 7.856/ 358

A T S L ) S
10c

(S)-5-Fluoro-MN-(1-(5-fluoropyridin-2-yl)ethyl)-N2-(2-nmethoxypyridin-3-yl)-
6- m)rphdi)iﬁﬁ(dr-ﬁwizyi-dHFra{-rﬁzoflAdwhﬁiMhoxypyrldln-3-am|ne

Cot o e SRR LA MR MBS AR ToRotpIbeY ) o
; 0: : 8% ggea; iﬁa5eggP®T P8remtnal) |prmgua<nd 3(50 deis)cwabeahde:cdl er epemai&d cém 1°6) )

(0- 20% b HTEK 81 shepra )t SEREAATHSS mf ARy (o pehReiErny
1H NMVR 6 VQE@IXﬂIn@)j at 2mb&nf f33|ﬁ)p%e)ture3foﬁ$.5(murs. fhe Bnistdre( wias$ filtered dndhe(sBH s)

5. 30 (1H,W%%W ‘r{@ggm%%]lg’&ef%rchg%’jd% &8 i rrdomdind it afd walhings Gl M

7.68 (1H,
20  evaporated and the residue was purified by flash chromatography (20-40% ethyl

acetate in hexanes) to give a brown oil which was treated with a 1:1 mixture of
hexanes/diethyl ether (40 mL). The resulting solid was filtered, washed with hexane
and dried to yield the title compound (2.33 g, 74%) as a beige solid.
'H-NMR & (CDCls): 3.79 (br s, 2H), 3.98 (s, 3H), 5.32 (s, 2H), 6.95 (d, 1H), 7.22-
25 7.40 (m, 5H), 7.52 (d, 1H), 7.68 (d, 1H), 7.72 (d, 1H).

PREPARATION 9
(S)-N4-(1-(5-Fluoropyridin-2-yl)ethyl)-N2-(2-methoxy-5-(1H-pyrazol-4-yl)pyridin-3-
yl)-5-methylpyrimidine-2,4-diamine

30
a) (S)-N2-(5-(1-Benzyl-1H-pyrazol-4-yl)-2-methoxypyridin-3-yl)-N4-(1-(5-fluoro
pyridin-2-yl)ethyl)-5-methylpyrimidine-2,4-diamine
Obtained as a white foam (69%) from (S)-2-chloro-N-(1-(5-fluoropyridin-2-yl)ethyl)-5-
methylpyrimidin-4-amine (Preparation 2a) and 5-(1-benzyl-1H-pyrazol-4-yl)-2-methoxy
35  pyridin-3-amine (Preparation 8b) following the experimental procedure as described in

Preparation 1b.



PREPARATI ON 12
N-[(1S)-1-(5-Fluoropyridin-2-yl)ethyl]-N1l-(2-nethoxypyridin-3-yl)pyrazine-2
, 6- di amwe 28B/d)461 PCT/EP2012/064426

6- Chl oro- N-[ (1S)-1-(5-fluoropyridin-2¢yl)ethyl]pyrazin-2-am ne

NN-Di i sopropyl ethylamne (2.50 nmL, 14.35 mmol) was added dropwi se to a

sol ution of 2,6- dlchloropyra2|ne (525 ng, 3.52 nmol) and

(S)-1-(5-fl uorLdRi\W (rdizh-521yMyré) hanami ne hydrochl ori de (prepar ed as descri bed

| V020001 12543 BSD iy 2155 (T, 0 & 39 TRSIMIRNT £t giPaoge (4 0

and the resulting mx ure Cin a
m crowave overs.5A{rhetH)c60i7i (dg1iip 7arébident H}, emietdat! H), e7 28- Vieﬂs(oi Beint7.e@s

ﬁK?E?r;?LS?aBE SSTEIE R TR et e by D e TR b I B mound (520
g, 57% as a brown oil. 35LRM5S (mz): 253 (NH)+ 1HNVR 6 (CDCI3): 1.54

o G ekl B bololbdndil °

N[ (1S) - B-yip-5Shhetbwytgyyimidine-243digreiney 1] - N1- ( 2- met hoxypyri di n- 3-y1) pyrazi ne- 2
, 6- di am Cbtaln el.l ow oI|

50 unt o o g AR eSS fraBRia SuuryoRRL 0 {28k, Preiinmal and 20% galagium

( Pr epar athiydroxideadn a;arboﬁ (@él?hg,x@ﬁgrmruioh-v@aramdded ftold wluhrcgm meS)d\iq;érdment al

f th

L R e M B e R L S
(m2z): 34ﬂ1ethm§lr)mld|ne -2,4- dlamlne (Preparatlon 9a 0.214 g 0.42 mmoIJ.IfI— AVR |61|X¢LIB[=36|f 3):
159d3 3 5.(d 1H , 6.8 0 o 7.34
(i oty olgnqudrepiironih ol and i s Hoidlre Bidkaliey ol o ¢
(g) QZ (lov(aﬁmgﬂtuomcmuyal Iuydmg?bnyla)rmﬁpylbbe Nausr{h2r BN hamuepys | gidrocBloyit) goid | di ne- 2

iam ne
(S)-6- ChIS(S)rUtIORI-(? k?ganl r %pd p?la>g|L1)rne{>]a,lta|yf gprq 9)nW§re then gdded and
(S) - 15( 5-thé voxtoywasistinred)- qxxle)rﬂagmamaen anbydrggerogtiriosphete. T mpamredvasthelrescri bed

"6t ontriy onae S risats EaMgOhIBRT P Rk 18 2680 ol Besficamitne (1.2
Téf I SX8?Orrrmtbht)olaﬁlde tomabiped flﬁm{ahalam\gshhg‘s we:izgga;pua;ahed rara(ejdajgld maatreglz:g and
he resi diehiaRpoliag it Fd P CRBa Ohs M G bRl WoRieBBEt e -

?ﬁ;(g?es) doid yoleticnh (lOtﬂ@GtmtI@G@mrpmj)mntj QQ%?paMgdluﬂﬂ%dr@sdeaoryehdbow(@OV |gd LRMS

o5 . ) MR el e g8Sed ettty Subdh opitne fytlar sddylehad 51y
8. 34- 8. 43tifrey albBl) °C olv)arnlght under a hydrogen atmosphere. The mixture was then filtered
(g) (’;‘2 ( ]thr(o of [ CURPURS He e kS WEK! Wadh8a (A TREMSXPYRE LoMbimed L ' di ne- 2
and washings were evaporated to give the title compound (0.166 g, 70%) as a white
foam that was used in the next synthetic step without further purification.
25 LRMS (m/z): 421 (M+1)".
'H-NMR & (CDCls): 1.49 (d, 3H), 2.15 (s, 3H), 4.02 (s, 3H), 5.25-5.28 (m, 1H),
7.07 (dd, 1H), 7.32-7.34 (m, 1H), 7.59 (d, 1H), 7.82 (s, 2H), 8.08 (d, 1H), 8.36
(d, 1H), 8.41 (d, 1H).

30 PREPARATION 10
3-[(4-(4-{[ Tert-butyl(dimethyl)silyl]Joxy}piperidin-1-yl)-6-{[(1S)-1-(5-fluoropyridin-2-
ylhethyllJamino}pyrimidin-2-yl)amino]pyridin-2(1H)-one

a) 2,6-Dichloro-N-[(1S)-1-(5-fluoropyridin-2-yl)ethyl]pyrimidin-4-amine
35  (S)-1-(5-Fluoropyridin-2-yl)ethanamine hydrochloride (prepared as described in
W02006/123113, 1.05 g, 4.91 mmol) and N,N*-diisopropylethylamine (2.80 mL, 16.36

mmol) were added to a solution of 2,4,6-trichloropyrimidine (0.75 g, 4.09 mmol) in



300nt ai ned as an orange oil (90% from
(S)-6-chloro-N-(1-(5-fluoropyridin-2-yl)ethyl) pyridin-2-amne (Preparation
13a) and weoret3mar4epyri di n-3-am ne foll owi ng the experi meoraP2@rocsder e as
described in Preparation | b followed bg purification of the crude product
by flash chromat ography (0-100% et hyl acetate in hexanes). LRMS (mz): 340
(Mt1)+. 351HNVR 6 (CDCI3): 1.57 (d, 3H), 4.01 (s, 3H), 4.93-5.06 (m 1H),
5.06 (d, etihnol 51BaL]dnd thd) res@ting mixtur8 wamg stitied, an@. hedtgasto CH)G inGa 8&al¢did, 1H),

7.19-7. 27 TS p
5 20 8. 44"t o S P s ips TER P Eide s b B B
2-((1r, 4rr¢8mhn@mmwohaﬂﬁextpdc)®twtﬂmleﬂwr AEeaBa(x3 Fehe- @umbmed organic layers
(1r, 4r)-4- h X i te
(3. 04 %%Qé&’ésﬂé%{ Wi Wdt%rg%m(ea % 4 &f‘p@@é@)eﬂr 4%@& '“l%o{dlern?h\%’l{opﬁgg
4- am ﬁocmdehWb¢Mt$an@l The r&ﬂdlga wad parifiasiohy) flashr theomatogchpdf Uhexane20 i) .
After stignin r apor at ed
and parti |1o1nged(% ﬁg /Q{hg ﬁyﬂ Hy\%n[g éﬁ%ﬁﬁ@%@d% 6$%é5?aﬁzgﬁ%§qu§§°‘gﬁa/ms
separ at ed, wasHedMRi & (DMROeats): 1046 (1, BH)n&.1 8¢ 27e tin, (VMY)SEER (antiHpvegtbtdat ed. The
resi due was tr spension was filtered to give
the title conp nd‘)??fdii“ﬁ,@@ﬁw@sggbaﬁr TS0l d. | LRVE (mz): 228 (MH) +.
1H NVR 6 (DMSO-c16): 0.84-0.95 (m 2H), 1.05-1.18 (m 2H), 1.20-1.29 (m
Zt?): b ;‘go)éeég-{i’g%'ﬁfﬁtﬁ@%e&?ﬂ)@i@l]&'ﬁpiﬁriéﬁ-*ﬂ-@b-ﬁéﬂrbro‘c’iﬁr&§)§1’-(5@f'|ﬂoro4' 41 (t,
((1r, 4r) pyr(dfre-ﬂtylﬁmw}pycrmrbmw-laammmo) cycl ohexyl ) net hyl 4-net hyl
benzenesul fo A sol uti.0 h 2.28 g,
1196 ) PS5 o Ph o latlTat e aehE L 2o E M B Pt
(1r, 4r)- 4P(drp;adartmmyﬁﬁahy0 $6 cy.cl DB xyired)y b&r(rlaﬁ@u(yprdmpmhmrIaomloxybarpeﬂdnfla g, 9.2
mml ) an ieth mn d| chl or,onet hane m.) and
t he resul erﬁ)arergl%s[%?sgng 0( V‘érgrzggﬂo%élfgezrém ( at an Dr"f‘tnd Cgﬁﬁ aa{rtcéna(?e The
m xt use was v sShsdmwial)hin Mé@mﬁuﬁommlﬁrder(@@tbmadstnseﬂ ahd beataddo tl B@
organic | yer wa rie y eva rat
25r esi duec%wﬁs? Sﬁ&ferdrgr %%P%(Zl%%asﬁ’ﬁgﬁ I"S.' gm%ﬁy Hrpg{ e W?ﬁ %eaggges) to
gi ve t he andtthe re&ﬂtmundtr(r@ wad egtraﬁét%mtasatlwl whétbe 8). |T¢ie doRM:‘sre(drdrg:)nrc 382
(MH+. 1H NVR 6 2. dd 2H)
1 99 (d tr ct \ga%gcqg:ﬁds\%_ﬁ wa d(l[}rrngn%i_dedl_@ﬂgasjlo ?ﬁrltgﬁq) an|_(9 fhgfoZv%n{ '3_6
(d, 2H), eK/aESdra(edi urizlely reduced pressure The residue was purified by flash chromatography
20 (hexanes to 6:4 hexanes/ethyl acetate) to give the title compound (0.53 g, 50%) as a
white solid.
'H-NMR & (DMSO-ds): 0.04 (s, 6H), 0.85 (s, 9H), 1.02-1.36 (m, 2H), 1.40 (d,
3H), 1.48-1.65 (m, 2H), 3.11-3.29 (m, 2H), 3.74-3.94 (m, 3H), 5.03 (m, 1H), 5.84
(s, 1H), 7.37 (dd, 1H), 7.64 (id, 1H), 7.79 (d, 1H), 8.47 (d, 1H).
25
c) 6-(4-{[ Tert-butyl(dimethyl)silylJoxy}piperidin-1-yl)-N*-[(1S)-1-(5-fluoropyridin-2-
yl)ethyl]-N?-(2-methoxypyridin-3-yl)pyrimidine-2,4-diamine
Obtained as a white solid (59%) from 6-(4-{[tert-butyl(dimethyl)silylJoxy}piperidin-1-yl)-
2-chloro-N-[(18)-1-(5-fluoropyridin-2-yhethyl]pyrimidin-4-amine (Preparation 10b) and
30  2-methoxypyridin-3-amine following the experimental procedure as described in
Preparation 1b followed by purification of the crude product by flash chromatography
(10-40% ethyl acetate/hexanes).
'H-NMR & (CDCls): 0.09 (s, 6H), 0.91 (s, 9H), 1.52 (d, 3H), 1.67-1.84 (m, 2H),
3.45 (m, 2H), 3.92 (m, 1H), 3.98 (s, 3H), 3.96-4.14 (m, 2H), 4.90 (m, 1H), 5.01
35 (s, 1H), 5.16 (d, 1H), 6.60 (s, 1H), 6.82 (dd, 1H), 7.34 (dd, 2H), 7.70 (dd, 1H),
8.27 (dd, 1H), 8.40 (s, 1H).



30 c¢) Tert-Butyl (1r,4r)-4-(cyanonethyl)cycl ohexyl carbamate Sodi um cyani de
(0.38 g, 7.8 nmmowl) was added to a solution of ((I r,4r)-4-(tert-

but oxycarworyisani4so) cycl ohexyl ) net hyl 4- net hyl benzene- seCT@Pat1e/064426
(Preparation 14b, 1.00 g, 2.6 mmol) ir1di nmet hyl sul phoxide (10 ni) and the
m xture was stirred and 35 heated to 55 C. After stirring for 20 hours, the
m xture was diluted wth ethyl acetate and washed with saturated aqueous

pot assi urd)Gal(ethliTertdnityl{ dimethylisilyoxyieideridire1 -ywik-6-¢1 $)MyEOHYorepyridin

t t hy WO
2015/ 01742 YR P o AP MR T P 55 s
di chl or onitnietngdilybciilands (0.285 mlv225 memel) aheé sednpadadide (337450, @25?@%@I)as a
th'Rtg ?g&fﬁﬁ a‘d@%@&@&uygd %%%tué%%: ED# Slerruigimethysiyllonpigeridin- 1de\I"( " 2H)
52.06 5( d [(1’,_8951 (52f|u@B)qydd|n22-gl etla/l]gkf (@ﬂpetmpgypyzldle-@ xlmyrlmld)ne-a,)ﬂf -diamine
2-((1r, 4 | I
Cert - but y ToPRfUpRY IR B RO OLAL BN Ao N B i Petolbh s .
0. 348 g, viasdbeatadlaj 8arfd wMADy Hdowgehfterhtamlingléo salbiant demperatlyel-vitexeae ( 3. 65

m) was (]aagjd% am% B&ﬁggl\/\%gtex%ct mltﬁ%EhyE rea?t%?i}%r fheg Wa%%é’rﬁ%‘(ﬂlé%r’f@&

evapor at I N vacuo an resi ue was . The
r esul tanttosqasrﬁewaihowlmsecbus sedien hyolrejides solhtort andl dhe aapeeusdplidse2®8s g, 89%)

as a

Th il 6 THRER iy P abte o 3 Bl orgegio gppoct yagashed ity watpr o
152H), 1.04@ Wrahe, diHd (MgBQ)(filleraHpnd thedsblvent evddorated 08d¢roedgcedpdpssure
PREPARATIL.ON. 15 ( °

ar)-4-( 2-t?}-l\%etthﬁ(2)t§|$pcép{ und éO 5% )93100 Ag ag a brown orl)IyV\r/rln%rll as uied |r} the. ne t

cycl ohexydyphtheti¢c steptwithbet faohex)puzﬂqe(t@nr

4r) - 4- (2- Chl on gy '@%ﬁﬁ b}] @y( Iﬂ;dl n- 4-yl ) am no) cycl ohexyl )acetonitrile
NN:DllsopropLI yla MO 2 m, 4.13 mol) was added dropwi se to a
stirrléd sol ution of 2,4- dICh| oro- 5-met hyl pyrimdine (187 ng, 1.15 mmol) and
2-((1r, 4rp AR WW' ohexyl) acetonitrile hydrochloride (Preparation 14d,
200 ny, 25 N, Ar-dinethylformam de (1.5 nL) and the resulting
m xture v(§$'5§t|wn0eld4-(ih(ﬁ -fleoropyritine-2-31)pthyh V2 (2-gettoxypytidin-35b16- ng to

anbi ent HR’Q{?%H&@"“ME@E 85 ed and the resulting m xture was

extracted w't acet ate. e organi c phase was washed with water and
brine, dried (MgS™4), filtered and the sol vent was evaporated under reduced

ﬁ;)e(z f]zgg /eeat)Wk?,d-BE'hﬁ’&#‘é-é’lﬁéou%%hHi&ﬂ-le)rfnbﬁ:ﬁ%lmr omat ography (2:1
A solution of morpholine (1.5 mL, 17.05 mmol) in ethanol (25 mL) was added to a
cooled (-20 °C) solution of 2,4,6-trichloro-5-fluoropyrimidine (3.00 g, 14.93 mmol) in
ethanol (150 mL) and the resulting mixture was stirred at -20 °C for 30 minutes and at
ambient temperature for 3 hours. The solvent was evaporated under reduced pressure

25 and the residue was partitioned between water and methylene chloride. The organic
layer was separated, dried and the solvent evaporated under reduced pressure. The
resulting white solid was triturated with ethanol, then filtered and dried to give the title
compound (2.0 g, 53%).

LRMS (m/z): 252/254 (M+1)".

30 "H-NMR 5 (CDCls): 3.77-3.80 (m, 4H), 3.82-3.85 (m, 4H).

b) (S)-2-Chloro-5-fluoro-N-(1-(5-fluoropyridin-2-yl)ethyl)-6-morpholinopyrimidin-4-

amine

A mixture of 4-(2,6-dichloro-5-fluoropyrimidin-4-yl)morpholine (Preparation 11a, 1.18 g,
35 4.68 mmol), (S)-1-(5-fluoropyridin-2-yl)ethanamine hydrochloride (prepared as

described in W02006/123113, 1.00 g, 4.69 mmol) and N,N-diisopropylethylamine

(3.27 mL, 18.77 mmol) in n-butanol (20 mL) was heated at 130 °C for two days. The



30acetate) to give the title compound (140 g, 46% as a solid. LRVS (nfz):
265 (Mr1l)+. 1H-NVR 6 (CDCI3): 1.15-1.40 (m 4H), 1.72 (m 1H), 1.97 (m
5H), 2. 19WO0rep132Hy4612. 31 (d, 2H), 4.05 (m 1H), 4.46 (bdpCIHP201Z/08M2¢s, 1H).
WD 2013/ 017461PCT/ EP2012/ 064426 76 b) 72- ((1r, 4r)-4-(2-(2-Methoxypyridi n
-3-yl)am no)-5-nethyl pyri mdin-4-yl)am no) cycl ohexyl)acetonitrile
htained as a white solid (48% from2-((lr,

40- 4- ( 2- colvenbwas peapyatpy uindediedudsdydressine @oY diye resiteeydsapetfiediby fiakte
(Preparat| nd 2; et hoxypyridi -amin ow,.ng 4. ex jment al
pr ocedur edhgés}n&dﬁgg%lpﬁ%ed%q g%Pr eé;;tﬁﬁat iagﬁt%?% ffc?);: I gn\/\el)eéﬁ‘#y \;I)\ft?ri fél'gﬁgi o%%c}J]J t he
crude pr cabetate/bgxaneadietiotaroima) wogieptng titlkecamesnd {GT0H)Y, 42%ers) oneLRber (M z) :

(m 1ty . EBopsr Ty chemisg styousgy o BisCrdidntle whrg ondRal D R, 1 1°
1H), 6. 87xpddmenisygHIQCAD(ard, gHWBCAD).74 (d, 101H). 8.70 (dd, 1H). ’
PREPARATI ON 1 : +
((1r,4r)-4-(1, W 8@/5?'53(?{6@3&(%\/'5-15- yl ) cycl ohexyl ) met hanesul f onyl chl oride
15a) (1r, 4r)- E‘HHyIVIR4§ DALY yichh [k all.c2b08XAH Bt nhy dridehBornidemEGoh@ent r at ed
i
r

a-am nocyel ondtAnaed Bais P By TR 2553l 3 BB ot hanoi (100 )

and the m xture was stirred and heated to 60 C. After 20 hours, the m xture

' the r.esi . Wi th
ot hand A ERE AN B BB SR Ao D SRR R OP S 885, "ok &
white solmdephblinbpRiidibbB@-digjnind. 17 (t, 3H), 1.26-1.46 (m 4H), 1.87-1.98

(m 4H), m n 2.895 (m b)

((1r, 4r) -(it?t%ﬁeéocy@%ﬁ)}exyf? et h‘ﬁ'?% Chgé%\ggﬂﬁjé gjélr\ém%'flg?r%?&rﬁ%rz')@%%@]&

4- am nocynémhelitapedaidimedghnitee (Bdpaatioor i dé) ( Rndpa-atatooxyp@édin-3-adiing, 34. 7
ol ) 1N ARAMGE QLBEARCAA0S bk uass addet ROt FonGE 10 & ERa B
(i ce-bat hy, 9P Y e S EREE A PEIYCRY™1 7Y MG AT ult nl‘?f)r%ahfari%e In y

t et r diy drmirification( 68 thé, cr6@ Corohandt ) by Alasker cHroinatographlye (0-2@% b atetthanak im enoved
and the 'Hi)%tlurr S tirred at anbient tenperature for 1 hour then all owed
to stand o%e?&&*}. O The stirred m xture was cooled in an ice bath and

wat er (6. 9 mMLORM3I &¥zxgdddis-15o0di um hydroxi de solution (21 nlL) and water

it es of agi FAIB QLRG!S b Rbared (W MRl Gt SVREH Frasaa™
through a pl ug1ef mGe.65 e, or ane.ssheHf dd)t Bno cakes)was3 yasheyd 7v@st(hH, dd),

t et rghydr of ur Th nbined filtrate and washi ngs were evaporated to
35gi 3’-@ the ti 42 Q&ﬁﬂ@gnd (4.50 g, 100% as a white solid.

PREPARATION 12
N-[(1S)-1-(5-Fluoropyridin-2-yl)ethyl]-N'-(2-methoxypyridin-3-yl)pyrazine-2,6-

diamine
25
a) 6-Chloro-N-[(1S)-1-(5-fluoropyridin-2-yl)ethyl]pyrazin-2-amine
N,N*-Diisopropylethylamine (2.50 mL, 14.35 mmol) was added dropwise to a solution of
2,6-dichloropyrazine (525 mg, 3.52 mmol) and (S)-1-(5-fluoropyridin-2-yl)ethanamine
hydrochloride (prepared as described in W0O2006/123113, 750 mg, 3.52 mmol) in 1-
30  methylpyrrolidin-2-one (4 mL) and the resulting mixture was stirred and heated for 6
hours at 180 °C in a microwave oven. After cooling to ambient temperature, the solvent
was evaporated under reduced pressure and the residue was purified by flash
chromatography (7:3 hexanes/ethyl acetate) to give the title compound (520 g, 57%) as
a brown oil.
35 LRMS (m/z): 253 (M+1)".
'H-NMR & (CDCls): 1.54 (d, 3H), 5.14 (m, 1H), 5.97 (d, 1H), 7.29-7.42 (m, 2H),
7.78 (d, 2H), 8.42 (d, 1H).



WO 2013/ 017461PCT/ EP2012/ 064426 77 1H NVR 6 (DMSO-d6): 0.78-1.01 (m 4H),
1.23 (m 1H), 1.65-1.75 (m 4H, 2.41 (m 1H), 3.18 (d, 2H), 4.36 (br s,
1H). c) WoQ(B/m74n) - 4- (Hydr oxynet hyl ) cycl ohexyl )i soi nd@eCirme2d12/08+4dé one
5Triethylam ne (4.46 nL, 32.0 mml) wgg added to a suspension of
((1r,4r)-4- am nocycl ohexyl ) nmet hanol (Preparation 16b, 1.00 g, 7.74 mmol)
and i sobenzofuranl, 3-dione (1.15 g, 7.76 mol) in toluene (50 n.) and the
m xture was stirred and heated to 50 C. After 20 hours, the m xture was

t i : § : d with 2M
aaucous JdPlistrde STsbEidR RRRALAP G MhooyRtRl 3y pRadieRs | "
evapor at etlaminegi ve the title conpound (1.68 g, 84% as a white solid. LRVS

mz): 2 +. L 3) pren -y . 64
iy *) 1. sy RieES g a Ui Scal %) Fap o o1 ushodboigign oy F (M
1H), 3. 7Qyfamin-2dming . 2eparptid?H) 12a)5 and) 2-methoxypyridin-3-amine  following the

1r,4r)-4- =D LSOl INAEZANTA - I ; f t
Vet haneel SRORSTL E8e Fk Meglestiko iy endisiyb MIBWEY oy TR ARENER & B0 ©
stirred, aotd pddidtdy flbsh bhrosatagramhy (8$:5 chloroform/methanol).
2-((1r,4r)-4- | oh | )i soi ndol i ne-1, 3- di P ti
Toc, 1100 g, STHES Y CThyl am ne. (0,59 e, 4.23 rmol) in 20
di chl or orret harle-NI2B dQDCIA 19 @03HY UGS (s BEl),M.85 (me1MaS$. 3o dht).ré8%d i n
dth I tid ) d_bet | t at d ter. Th

vacugEan e (e yBale Al AL P LR, B RS e o et er, e

carbonate solution and brine, dried (MgSO4) and evaporated to give the
title co RRH‘I‘ , 96% as a white solid. 25LRVM5 (mz): 338 (M+1)+. 1H
NVR 6 (O —1. 2H), 1.80-2.02 (m 5H), 2.32 (dq, 2H), 3.04 (s,

3H), 4. 0gS¥N2g1{(HFlBdppyidini2-yhethhhNG-2-1dethoxypgiitlin-3-g)pyridine-2,6-

S-((1r, 4r<¥ié?4f 1, 3- Di oxoi soi ndol i n-2-yl)cycl ohexyl ) net hyl et hanethioate 30 A
m xture o { r,4r)-4-(1, 3-di oxoi soi ndol i n-2-yl ) cycl ohexyl ) et hyl

met hddesul fonate (Preparation 16d, 1.25 g, 3.70 nmmol) and potassium

tirred anaheshlete alheasm; 2y NertnRFHEh 3L \as' 6T Lted w th
wat er anc(SM{é(Bxfducmopw\thnhZ-elt)éWdanmm athgdrodierider g@mdap:ardadayes \dascrims head w th
vt o7 SR o St A0, AR SHEPIIAY L 2uint Plbpyrrpoune
2013/ 01746 PRGT¢.EP30 1@n@b4ih2 6/, N 8liisopropylethylamine (1.2 mL, 6.89 mmol) and the
20  resulting mixture was stirred and heated to reflux for two days. The solvent was
evaporated under reduced pressure and the residue was purified by flash
chromatography (0-10% ethyl acetate in hexanes) to yield the title compound (127 mg,
36%) as a yellow solid.
LRMS (m/z): 252 (M+1)".
25 'H-NMR & (CDCls): 1.53 (d, 3H), 4.87-5.04 (m, 1H), 5.55 (d, 1H), 6.18 (d, 1H),
6.56 (d, 1H), 7.27 (dd, 1H), 7.32-7.45 (m, 2H), 8.34-8.43 (m, 1H).

b) (S)-N2-(1-(5-Fluoropyridin-2-yl)ethyl)-N6-(2-methoxypyridin-3-yl)pyridine-2,6-
diamine
30 Obtained as an orange oil (90%) from (S)-6-chloro-N-(1-(5-fluoropyridin-2-yl)ethyl)
pyridin-2-amine (Preparation 13a) and 2-methoxypyridin-3-amine following the
experimental procedure as described in Preparation 1b followed by purification of the
crude product by flash chromatography (0-100% ethyl acetate in hexanes).
LRMS (m/z): 340 (M+1)".
35 'H-NMR & (CDCls): 1.57 (d, 3H), 4.01 (s, 3H), 4.93-5.06 (m, 1H), 5.06 (d, 1H),
5.84 (d, 1H), 6.01-6.13 (m, 1H), 6.74 (s, 1H), 6.83 (dd, 1H), 7.19-7.27 (m, 1H),
7.28-7.43 (m, 2H), 7.68 (dd, 1H), 8.38 (dd, 1H), 8.40-8.44 (m, 1H).



1H NMR 6 (CDCI3): 1.15 (dgq, 2H), 1.64 (m 1H), 1.76 (m 2H), 1.96 (m 2H),
2.27 (dqg, 2H), 2.36 (s, 3H), 2.85 (d, 2H), 4.11 (tt, 1H, 7.70 (m 2H),
7.81 (m \RB)2013/017461 PCT/EP2012/064426
((1r,4r)-4-(1, 3- D oxoi soi ndol i n-2-yl ) gycl ohexyl ) net hanesul fonic acid 5 30%
Aqueous hydrogen peroxide (0.88 nL, 8.6 mmvol) was added dropw se over 7
mnutes to a stirred suspension of

S-((1r, 4r)-4-(1, 3-di oxoi soi ndol i n-2-yl)cycl ohexyl ) nethyl et hanet hi oat e
(Prepar at g, 1.6 mol) in formc acid (4 nL). A highly

exot her Pci%% ed form ng a solution which then rapidly deposited
a solid. ?Af(ﬂMr)-ﬂ-hmmocyclmewlimﬂtmmds concentrated in vacuo and the
residue was triturated with 10di ethyl ether to give a solid which was
filtered and dried to give the title conpound (0.46 g, 90% as a white

sol i d5 LRNHeft:Butyl (1322) QmmmxymHW@ObmrMWat&. 03 (m 2H), 1.68 (m

2. 08y( S 9)
(L ar) DOl cdedfatis ofd 133 ol Wesiidicn o Fnted Colpfln Srad 31
Thi onyl ﬂaammOdﬂlefwleﬁna!han@ (6::5()nrgnl1)1 6nvasnail e tettabyarofriran (2@ roff). After
((1r, 4r) -4

(Prepar atl I(r)rn 1 fe "qgmgagf% %%@Be%ﬁ% tﬁg?”él %’%%)g w&%%ﬁh%}ﬁﬁ'ﬁg& ‘
N, N' - di neteiyédroethracetate enciwm_ey mrghmcmer wis separaigdswashadrwith waigr heat ed
to 4q Ooedd@ @rlnﬁcﬁ &Pg\hg @eandpgvtag raféthfHé%s@Lﬂae ace%f{aetg m%ﬂéggn@nd

evapor at and t en up rn e e he "or gani c
extract whs sversheidnwiashHiltedue ewedheat[flmemnrsocmom(&ﬁril oy 9% pama vaitb solit e

sol ution and R M) and evaporated to give the title corrpound
(0.294 g, 84%q'r\lm'§émfv%/?n te(g(;{F)lgd 251H NMR 6 (DI\/BO dé): 1.04 (m 2H) 68

(m 3H), 2.08 HMRH)(DMSQLLY 8,842095 (18. B), (1105-1LH m72Hf)91208’62Q(m

Egll'[ ’eﬂl;t i4v(elp§ep r’aﬁ' zﬁﬁpg%b Aqt']%l)%{sw y’dﬂ@x%%m?tczh nf ?gymﬂq@: ggded

to aldool ed (i1dH. bath), stirred suspension of

S-((1r,4r)-4-(1, 3-di oxoi soi ndol i n-2-yl ) cycl ohexyl ) met hyl et hanet hi oate
(Preparation 16e, 2.05 g, 6.5 mol) in acetonitrile (18 nL).

N- Chl or osh)d¢lirdird-(Eert-Butidxyg arttiyBamimo) gy clutexytjohethyd drmetinylbeingené-o t he above
m xture Jifeh y}{ﬂ ch the ice-bath was renoved. An exotherm c reacti on ensued
and the terrpera ure was nmaintained at 35 < 20 00 by periodic cooling in an
i ce-wat erA baolhtionA ¢fo egetiylenzaiaitisolforfybr chdarideol (2A8e dg, byl 1@6e cinpiot)atim on of a

whi t , 0 h N ] t d
v 90El i RRoRO BN ES 0 LLeh B UGS AL oAt
2013/ 017 4§tPGaYERRIR4t0 GRAPEaTlion Jab u2 At ezl 9y wewljsarsotliethylaiynl 0 miar bonat e

ol LT on 0P BEIDE R RERY AT NRRRGALEL 18,8 R gl by omPoun

ca. as‘a as such
i n subsecientbierd derhperatire. 5T HERERARAWaSIWabTied Wlth 1M aqueous sodium hydrOX|de

(0 ol AR IR YL Y ol Bl
i nel 253- desidee WAPRI qmmlfledjbyn-flﬁsh)Ichr(o@qﬂ@grgphﬁ(d&ihy‘rmﬂt@r/hmm@dcttedlv'edhatlﬁe| rred
sol ution c%fmp(o{J;Té (f’é? Z;,A'Sé"/%) 2 a white solid.
LRMS (m/z): 382 (M-H)".
'H NMR § (CDCls): 0.90-1.12 (m, 4H), 1.43 (s, 3H), 1.78 (dd, 2H), 1.99 (d, 2H),
3.34 (m, 1H), 3.46 (t, 1H), 3.81 (d, 2H), 4.37 (m, 1H), 7.34 (d, 2H), 7.77 (d, 2H).
30
¢) Tert-Butyl (1r,4r)-4-(cyanomethyl)cyclohexylcarbamate
Sodium cyanide (0.38 g, 7.8 mmol) was added to a solution of ((1r,4r)-4-(tert-
butoxycarbonylamino)cyclohexyl)methyl 4-methylbenzene-sulfonate (Preparation 14b,
1.00 g, 2.6 mmol) in dimethylsulphoxide (10 mL) and the mixture was stirred and
35 heated to 55 °C. After stirring for 20 hours, the mixture was diluted with ethyl acetate
and washed with saturated aqueous potassium carbonate solution, water and brine,

dried (MgSO,) and evaporated. The residue was purified by flash chromatography



di oxoi soi ndol i n-2-yl ) cycl ohexyl ) net hanesul fonyl chloride (Preparation 16g,
1.00 g, 2.49 mmol) in dichloronethane (20 nL). After 1 hour, the m xture
was concewonratiad7éem vacuo and the resulting resi due wasPparmPRezonads bet ween
wat er and ethyl acetate. The organic l;gyer was separated, washed with
brine, dried (MJSO4) and evaporated to give the title 15conpound (0.98 g,
97% as a white solid. LRV (mz): 407 (M+l)+. 1H NMR 6 (CDCI 3): 1.24 (dq,
2H), 1.53100%%i¢higro@Eihang t7 955 @éhi¢namettidne/mett@ol Riovy tne tRIE)con®o86d ( dq,
2H), 2.8 a - AH), 3.17 (m 1H), 3.32 (m 1H), 3.50 (dd,

1H) | 3.830%%9%%?)%%h§t?§?“%m, 771 (m 2H). 7.83 (m 2H). 20 b)

1- (((1r, 4r) - 4-LRNS Goize1 28RdMyH) met hyl sul f onyl ) pi peri di n-3-ol hydrochl ori de
Sant ryaraz) ne (@i oci: 3,083 (HaRAI%ads! 7 1588 (.o SYRBRASHA) Of

hydr oXypi peri di.06 ©; gHS 2. 25(ly RHrStIdy(nm), dyo] ©8&ky) YH)soi ndol i ne- 1, 3- di one
(Preparation 17a, 0.98 g, 2.4 mmol) in ethanol (45 nL) and the m xture was
heated to 60 C. After 6 25 hours, the m xture was cool ed and evapor at ed.
The sol i d)red1 cire-4viasirtacyakobdxyl)ddet@itrie bgdechioritteochl oric acid (20 ni) and

filtered., The fil | iLized to. gi (] d (0.74 g,
7o T 16, BB G5 B, B e BRI, T, B
: H§ DS, d34(2.g0648.m50l{ e 8 hyctogify QN@TI(sulutBH)n 1280 (SBILPwas 30(m
o2 . : . r i nin
o ot o ot o6 ey arubEhu s il el slEndee i b JrSAE 1 1O
1- (((1r, deidde (v2s (rdatel twitbhdigairyliethean- Bag/teanttand ypspengiod iwas4iltgtednto goedhe | ohexyl
35met hy|. syl i peri dig3-0l . 13/ 017461PCT/ EP2012/ 064426 80

). C((1r, ﬁlr“?éﬂ“?’@@ﬁo%p@%9%)&3%-‘%9'5};‘%0@8no) cycl ohexyl ) met hyl sul f onyl ) pi S)er i
di n3- 01 NN- Di LSS Opiz):etlyMahiyne (0.51 ni, 2.95 mmol) and

2, 4-di chl or opyi, m @i ] ! I r t uspensi fl-(((21
r,ar)-4- 5 amﬁﬂ@kﬂ&?i{}%l&ﬂ%ﬁ%&g?p}%/ﬂ(g%{l?(;ﬁﬁyl)l &p@%@% ﬂ-‘ f)nlp ﬂ@d%@h&mi de
sal t 16Pr epar ataHn1.99kd, 204) 4080 ¢, 2H,)48941tm) JH), 8.0BINbids, 2eh).hy| f or mam de (5 nl)
in a Kinble vial. The vial was seal ed and t he suspensi on was shaken and

heated to 90 C overnight. After cooling to anbient tenperature, the
reacti on PREPARATMAS 18li | uted with water and extracted wi th nethyl ene

hl ori de. i -Canl d. wi t.h wat . bri .dr.i ed S
10 “and e AR MY e i s Y P S e
product veyzlghexyfaadobiyritel ash chr omat ography (0-5% net hanol in nethyl ene
chl orj,de) to give the title conpound (0.118 g, 21% as an oil.

IHNVR 6 (CDCI3): 1.30 (m 4H) 1.61 (m 2H) 1.80-2.20 (m 8H), 2.81 (m
itl)b g 8%)(24((01r,lgliﬂ)4-(23%mgiéﬁéméﬂ1Ylpy3in962(-4wl)élhl'l)nO)GytﬂGh@ddi),acéidhitriBe 91 (m

T U, RO OB e ie S itk 2 3 b 65 2958 9rome i A oTEgR1 ohexy
) met hyl ssolftionydf) gidpdichldiorb-Sedlylp@hitmidimed18% rag,s 0/16dmps/and r (1 r,4r)-4-
RGBT AU AT IR A8, 115 mmot

2- met2ox ygy-tidhethydoemamiele f( bbInoviang théecsalipg mixters wds ginedeshdrieates fde3cri bed
chr onat ogRumg (B- &5 AERERATOTY HEbROI SHEPSRb ! Yo SR bndHne | 25T

resulting mixture was extracted with ethyl acetate. The organic phase was washed with

water and brine, dried (MgSO,), filtered and the solvent was evaporated under reduced
pressure. The residue was purified by flash chromatography (2:1 hexanes/ethyl
30  acetate) to give the title compound (140 g, 46%) as a solid.
LRMS (m/z): 265 (M+1)".
'H-NMR & (CDCls): 1.15-1.40 (m, 4H), 1.72 (m, 1H), 1.97 (m, 5H), 2.19 (m, 2H),
2.31(d, 2H), 4.05 (m, 1H), 4.46 (bd, 1H), 7.81 (s, 1H).

35



IHNW 6 (CDCI3): 1.24-1.30 (m 4H), 1.55-1.62 (m 2H), 1.84-2.25 (m 8H),
2.82 (m 2H), 3.03 (dd, 1H), 3.11 (m 1H), 3.30 (m 1H), 3.51 (dd, 1H),
3.88 (m woDbi301M602 (s, 3H), 4.73 (s, 1H), 5.84 (d, 1HpCTEPSU2(6H26 1H),
7.37 (s, 1H, 7.73 (d, 1H, 7.92 (d, %¢), 8.70 (d, 1H) . PREPARATI ON 19

(R -3-(4-(Pi peridin-3-ylam no) pyri m di n-2-yl am no) pyri di n-2(1H)-one 30 a)
(R -Tert-butyl 3-(2-chloropyrimdin-4-ylam no)pi peridine-1-carboxylate A
sol uti on Wf2-@17449r(2-@rMpthoxyp i dia-3-W)amigo)-S3nethyipyrimidipRy-yemindjut y| - 3-

amnoplp ylate (2.7 g, 13.5 nmmol) and
NN- di i sog{ py'{&yﬁa?eg?nﬁllr@)é(z 3 m, 13.4 mmol) in NN-di nethylformamde (15

m.) was SPhteined amnd Weitet edlico (Ah) trbm a{((1354r)98(2€chIoﬁ@ﬁsnetbwoyrlmlgmt%ylanm ent
t enper at S I W th
et hyl ace aP Wexmcae%ﬁ%ha@ (I/)vast'ér/gslﬁe Wl%ﬁl %eﬁh%&ﬁyrﬁ&r&}i gga(hli ﬁél‘jl ed
(MySOY) , fhlidwirg die sxderirhentsbprasatunrass eleapidredt id Prrdetione thudelbwsdebg ur e.
The fl ash
chr omat oé&i"ﬁé&%ﬁﬁ?wﬁé&gwﬁ aét%%ég@g?rép{ a?o%t %hg( nBEfd eftﬁ gthla@rrpound (2.87
g, 68% as a YEMSwWnE):I3531(KVE)’( rrl z): 313 (M+l) +.
1H NNR 6 (CDCl 4-1.8
3.05-3. 59 5( mé'zé\ﬁb"& ﬁ&/@t)b?% 1 ‘ﬁ&” é_‘)l%?é%lﬂ(:ah Mm %%2??6&%4) 1H) |
8.04 (br s, 135 [ 2HR)4.T&Krh; B}, W34 (bd, 1H), 6.87 (dd, 1H), 7.71 (dd, 1H), 7.74 (d,
3-(2-,(,2- met ho | am no) pyri m di n-4-yl am no) pi peri di ne
~1- cdPboxyl até*@b‘%Zﬁ&%d 3'5'}5,{' a white solid (43% from (R)-tert-butyl
3-(2-chl oropyrimdin-4-ylam no) 10 piperidine-1-carboxylate (Preparation
19a) and 25 R li' din-3-am ne followi ng the experinental procedure as
descri beda—i on | b followed by purification of the crude product
by rever ¢ rptrpd€1,8 tioxais cigdalim2 -yl @yi®hexyl)rneaethanesulfEriyt ch(aride
wat er/ acetonitril e/ methanol as eluents [0.1%v/v formc acid buffered] 0%
to 100%. LRVMS (mz): 401 (M1-1)+. 151H-NWR 6 (CDCI3): 1.44 (s, 9H),
(1 54113) 83a)((1m4r2-ElhyILﬁﬁnﬁc?&ohékaﬂdd)arb@cy%e(lﬁﬂro’ﬁlﬂcn@e 16- g 39 (m 2;')7 (§d50
m

, 77:”((%@&@1@9 852/6% f(ya'ro W'C'% o T5) évaw&é% oA ?‘bspg %&fr)
( R) 3- (4 4- ammbymﬁexanydaamx@m BYia | (B13di g)-33-2 hraiv | Nid) ﬁMémcﬂl(mQﬁﬂLb‘l)an@ﬁﬂe A
suspensi on,

3-(2-(2- dﬂ?‘%&&ﬁé 'r(lj?é-, @yb%/%{ﬁtﬂ mﬁq)ﬁ iAftes A h@ugﬁ the rﬂlésure was evaporated in
pi peri di nerclio aad ragkiatie waBrcopaapbriatsdl WitofurtBéiOethghol @nd themmBlugné b giBs0o

aquequs drogen brom sol .9 25.46 mmol) was stirred and
heat a[}xﬂﬁ%’g@"f‘%‘w”ﬂ (2§8 98%?%?%6@5%% to anbi ent tenperature the solid
that formed wdg NVRtE(®dse): 1.17 (t, 3H), 1.26-1.46 (m, 4H), 1.87-1.98 (m, 4H), 2.23

(m, 1H), 2.95 (m, 1H), 4.04 (g, 2H), 8.06 (br s, 3H).

b) ((1r,4r)-4-Aminocyclohexyl)methanol

25 A suspension of (1r4r)-ethyl 4-aminocyclohexanecarboxylate hydrochloride
(Preparation 16a, 7.20 g, 34.7 mmol) in tetrahydrofuran (200 mL) was added portion
wise to a cooled (ice-bath), stired 1M solution of lithium aluminium hydride in
tetrahydrofuran (69 mL, 69.0 mmol). After 1 hour, the ice-bath was removed and the
mixture was stirred at ambient temperature for 1 hour then allowed to stand overnight.

30 The stirred mixture was cooled in an ice bath and water (6. 9 mL), 15% aqueous
sodium hydroxide solution (21 mL) and water (21 mL) were added dropwise
sequentially with due care. After additional 30 minutes of agitation at ambient
temperature, the mixture was filtered through a plug of Celite® and the filter cake was
washed with tetrahydrofuran. The combined filtrate and washings were evaporated to

35  give the title compound (4.50 g, 100%) as a white solid.



25dried to give the hydrobrom de salt of the title conpound (243 ng, 100%
as an off- white solid. LRMS (mz): 287 (M1-1)+. 1HNVR 6 (DVSO-c16): 1.58
(d, 1H), wo28131m%k1(m 2H), 2.07 (dd, 1H), 2.86-3.10 (mMPCZHP013/0242¢d, 1H),
3.31-3.50 (m 1H), 4.33 (dd, 1H), 6.347(d, 1H), 6.45 (t, 301H), 7.25 (br s,
1H), 8.00 (d, 1H), 8.20 (d, 1H), 8.78-8.92 (m 1H), 8.94-9.08 (m 1H), 9.32
(d, 1H), 9.76 (s, 1H), 12.19 (br s, 1H). PREPARATI ON 20

(R) - 3- ( 5- Met hy H-NMRpi (RS @ida): B-A8-BE (r0) 4yY, it E3dim -1 y1.85d178) (py Bl 214 2( 1H) - on

e WD 2013/01746 0 426 82 . a) (R -Tert-butyl
3- (2-chl or o- 5(%3E%ﬁ3@n%§§%6333@f ﬁ’nﬁ'%) pi peridine-1 - carboxyl ate
btai ned as an oil (100% from 2, 4-di chl oro-5-net hyl pyri m di ne and
(R -tert-RQut 13 nopi peri di ner 1- carboxyl ate foll owi ng the experinment al
br pcedur &2 ettt AR PRI SRS RN RE g PaielF: "7 (et o )
(R) - Tért -Disgthyllamine (4.46 mL, 32.0 mmol) was added to a suspension of ((1r4r)-4-
3-(2-(2-net.hox ridin-3-ylaging)..5- hyl pyriim, di n-4-yl ani no
o1 por | i MEDROEREE R PR G AEIRRILE JEbat OB o (AU Fofh e bt
3- (2- chl ofr,8-dneeti s gy 7 i761 dmiot)dn ytblashe @0 pnlyearddtheemixtura rvsamsx gliredde and
(Preparat,g 0a), .angd.. 2- et hoxypyridi n- 3- am._ne foll ow ng the ex I rent al
br ocedur 4 282, EoAuE AR AR il BT BrPE R o bRy AP E R e
crude praguit ethyl acetse sedphahed orithoREt agreaph podidmlBydsotides aolfiiamwaierer s(c) ,
wat eORecq BBl hiad FITSODARILoRRoRkUPR b 0nd T abrloBLRY 61 851 a7 gl 0%
(R) - 3- ( 5-Wtelpplid 4- (pi peri di n- 3-yl am no) pyri m di n-2-yl am no) pyri di n-2(1H) - on
e Obtained as }M% bromg 4 (639 from (R -tert-butyl
3-(2-(2-net hoxLypy ?ra{zﬁ%ﬂefm% '
yl ami no) - 5- net'AyNIMRrd (GoEIK): 4181 (dai TH)) pBpEr, idi),ne6d (raathpx\81aie @P)epes at i on20
b) 20follow ng t eri tal_.p dur i bed . reparation 19c.
PR R e e e R L M)
15
d) ((1r,4r)-4-(1,3-Dioxoisoindolin-2-yl)cyclohexyl)methyl methanesulfonate
Methanesulphonyl chloride (0.31 mL, 4.01 mmol) was added dropwise to a stirred,
cooled (ice bath) solution of 2-((1r.4r)-4-(hydroxymethyl)cyclohexyl)isoindoline-1,3-
dione (Preparation 16¢, 1.00 g, 3.86 mmol) and triethylamine (0.59 mL, 4.23 mmol) in
20  dichloromethane (20 mL). After 20 hours, the mixture was concentrated in vacuo and
the residue was partitioned between ethyl acetate and water. The organic layer was
separated, washed with saturated aqueous sodium hydrogen carbonate solution and
brine, dried (MgSQO,) and evaporated to give the title compound (1.25 g, 96%) as a
white solid.
25 LRMS (m/z): 338 (M+1)".
'H NMR & (CDCls): 1.24 (m, 2H), 1.80-2.02 (m, 5H), 2.32 (dq, 2H), 3.04 (s, 3H),
4.08-4.18 (m, 3H), 7.71 (m, 2H), 7.83 (m, 2H).

e) S-((1r,4r)-4-(1,3-Dioxoisoindolin-2-yl)cyclohexyl)methyl ethanethioate
30 A mixture of ((1r,4r)-4-(1,3-dioxoisoindolin-2-yl)cyclohexyl)methyl methanesulfonate
(Preparation 16d, 1.25 g, 3.70 mmol) and potassium thioacetate (1.27 g, 11.1 mmol) in
N,N'-dimethylformamide (15 mL) was stirred and heated to 50 °C. After 4 hours, the
mixture was diluted with water and extracted with ethyl acetate. The organic layer was
washed with water and brine, dried (MgSO,) and evaporated to give the title compound
35  (1.13 g, 96%) as a white solid.
LRMS (m/z): 318 (M+1)".



2,4-Dichloro-5-fluoropyrimdine 25 To a stirred m xture of

5-fl uoropyrimdine-2,4(1H 3H)-dione (3.0 g, 23 mmol) and phosphor ous

pent achl owvDde13d#641 g, 69 nmmol ) was added phosphorous exyare@riocs2¢ 12. 6
m., 130 mmol ). The reaction m xture wgg stirred and heated to reflux for 5
hours and then cool ed to anbient tenperature and stirred overnight. The

m xture was 30 carefully poured onto ice/water (600 nmL.) and then stirred
for 1 hour. SdHiNMRAHCETGIge! . hagdgatied . ehenttd, p76duc2HwdO6axt, a1 227 i nt o

di chl or onet hane, e in i | e ,~filtered and
evaporated t oqgﬁ*’\%ﬁt %ggg%)tslkﬁd%gﬁg‘rgg%kﬁ ‘{@1@5 1&28761%@%4\/?/“%%%% 2|ﬂ (mz):
%8135 (I\)/;%- 1) +. ?Sél-l- NN}?Ogdfgf(z)gOlg) : 8.49 (s, 1H). PREPARATION 22 WD

(R~ 3- ( 5 NG H a0 oDl aci 2 YRy gAY oml A8f pyr i di n- 2( 14 - on
e a) 5( R30PerAqubods/ hydrogen peroxide (0.88 mL, 8.6 mmol) was added dropwise over 7
3-(2-chl or.o-%—f uoropyr' m din-4-vyl f 1 QI)LP' R ﬁi dd'.ne-. 1-.%a .bax I at e Cbliai ned
2o an-oi eBE04" Br S BoGhdlisiony of SRREY ST PO e st D) "ane
S(R) - t er tmatylgthaBethivato(FirgearatitinTse] 0Gard) dX6/matod) ifi Grinavaay(4t hE). éxtpgily ment al
?rR? ?.?.glrj,[ ?edﬁﬁvdr%%crrehgt?o% ér'ﬂsuga %8ranqiﬁgt; 'aogloll}?%%' Wﬁ%énqazadly %g%os(itléz/l&rle? Solid. b)
3- (5-f | uokfter 2-Hddr,Itie¢ ixtyreywasdtame8ntydtedrinnacpy anditi residuy Mesitritajated with

10pi i dj.ne-1- | at e .Ohbt ai ned lid. 9. f (R -tert-butyl
a- (21001 ST aBoYs Prfoaih ey s s bon i e bR elPlad ™ ¥
(Prepar at(Da6 3228%) and vihiteesolidxypyri di n-3-am ne foll ow ng the experi nent al

procedure as i bed 4 rgparation I'b followed by purification of the
crude product W$é@%ﬁs¥%ﬁg@e‘ chromat ography (0-18 silica from Wters(c),

15wat er / acet orlHtNMRed (vBarn): as3 ¢huziay, o.680(n,9%8H), 2.0B8amyi4e!)azBd (budHer ed] 0%

to 100%. L .4 +.
(ge) - 3- (/?5 Fl E(I\)/r%oé‘g{”%’bi"ﬂe%gg'ﬁg )rrwgpn"%o) pyri mi di n- 2-yl ani no) pyri di n- 2( 1H) - on
e (btiai ned as hydrobrom de salt (94% from (R)-tert-butyl

3-(5-fl 2. (2. o .

Sopyr 1 di GG RPN dinAo i PRy PSPPI GBI o( Pr epar at i o
n22b) f olTrosvynghichige gORET MBS nMmElT edisr eddsl tescmivhed om((Praparasion 19c.

LRVB (i Z(}ic:)xo‘rl')’s8o|5ndg)m*--%zy-ll-)byclohexyl)methanesuIfonic acid (Preparation 16f, 0.333 g, 1.03
mmol) in dichloromethane (5 mL) and N,N-dimethylformamide (0.1 mL) and the
20  mixture was stirred and heated to 40 °C in a Schlenck tube. After 4 hours, the mixture
was cooled and evaporated and the residue was taken up in ethyl acetate. The organic
extract was washed with saturated agueous sodium hydrogen carbonate solution and
brine, dried (MgSQ,) and evaporated to give the title compound (0.294 g, 84%) as a

white solid.
25 'H NMR & (DMSO-ds): 1.04 (m, 2H), 1.68 (m, 3H), 2.08 (m, 4H), 2.41 (d, 2H),

3.94 (m, 1H), 7.79-7.86 (m, 4H).

h) ((1r,4r)-4-(1,3-Dioxoisoindolin-2-yl)cyclohexyl)methanesulfonyl chloride
(alternative preparation)

30 2M Aqueous hydrochloric acid (3.3 mL) was added to a cooled (ice bath), stirred
suspension of S-((1r,4r)-4-(1,3-dioxoisoindolin-2-yl)cyclohexyl)methyl ethanethioate
(Preparation 16e, 2.05 g, 6.5 mmol) in acetonitrile (18 mL). N-Chlorosuccinimide (3.45
g, 25.8 mmol) was added portion wise to the above mixture after which the ice-bath
was removed. An exothermic reaction ensued and the temperature was maintained at

35 < 20 °C by periodic cooling in an ice-water bath. A homogenous solution formed
followed by precipitation of a white solid. After 20 minutes, the thick mixture was diluted

with water and extracted with ethyl acetate. The organic extract was washed with



PREPARATI ON 23

25(R) - 5- Chl or o- 3- (5- et hyl- 4- (pi peridi n-3-yl am no) pyri m di n-2-yl am no) pyri d
i n- 2( 1Hwore13a)1746R) - Tert - but y! PCT/EP2012/064426
3-(2-(5-chl oro-2- et hoxypyri di n- 3-yl arfpno) - 5- net hyl pyri m di n- 4-

yl am no) pi peri di ne- 1- car boxyl ate 30Cbtai ned as a solid (149 from

(R -tert-butyl 3-(2-chloro-5-nethyl pyrimdin-4-ylam no)

pi peri di returaiedrdgoggisasairPhyg@pan icarpoadia)solutidn and brine, dried (MgSO,) and

5-chl oro-2- pyrd di - 2 P [ 14 Qf ' - -
xper | o 2T OR e, Helrl ARy TR 3l B A0 i o

puri f i catpusmendughHe berusde ap sachuintsubgequeneresetiquisase chr onat ogr aphy (0- 18
silica fromWaters (c), water/acetonitrile/nethanol as eluents [0.1%Vv/v
formc acid 35buffered] 0%to 100%. LRMS (mlz): 449 (M1-1)+. WO

2013/ 017 064426 84 b)
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5119 - onel LT AT HE AR B\ IR REh AUy AGRARNREI B &1 O ¢ bty T P
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oo et on B2 ARGy PRl st s BV E L seinmgline
Preparatifddidde LRVS (mz): 335 (Mtl) +. PREPARATI ON 24
R) - 3-.(5-Fl uoy 0= 4- hol j no- 6- (,pi i di n-.3-yl am i mdin:2-ylam
(o a5 FpeBliRa L BBRIL IR i B bl o/ LRGBG8 Pl no) oY
3- ( 2- chl afiexdisolrdodm-a-ybeyashaxglaitbpyasuifocll rhibrigid &Preparppopedd,di.0td.- 2249 boxy! at

R) - - But yl. 3- am ' i di\ng= 1- b I 1. 60 7..99. I
addod 1o hmd oGRS St B8 el e RS phot 1 ne
(Prepar atdrmlrthéiiea;ulti(ij:g@ési@he Wa@ganmmajftiem@érfmatek grﬁenettha)fceaanei 'ItHaaleorgmiul ting
1 Xt ti t Lo, . . A I t
b ent (B aR et aen it Bia€ e o T O P e R PR e and
t he riési cuwenpoasd (@88 pi 9keeat hehieeoidnat er and net hyl ene chl oride. The
organi c | ayer Lﬁ@z%%rﬁpﬁg;@tﬁ@aaﬁshed with water, dried (MgSH) and the 20

sol vent evapor d pressure. The residue was purified by
fl ash chromat dgrxpRys (OBCRR %t fayl 2AY et.58-¢.60NmhSxanNe35-1te5 @h vaH) h@stitl e

SRR { coosPim 2 038 @y S ta sy 68 1 SN d24m . 3. 40-

25364(10b(m 3H)1H)33.68 (R, 661),(3189 dhl)1H)34. 7128 1H), T.m1 (AHH), 2.B8nd2H3 (m 2H),
. r
2

b) 1-(((1r,4r)-4-Aminocyclohexyl)methylsulfonyl)piperidin-3-ol hydrochloride salt
Hydrazine (0.44 mL, 9.0 mmol) was added to a stirred suspension of 2-((1r,4r)-4-((3-
hydroxypiperidin-1-ylsulfonyl)methyl)cyclohexylisoindoline-1,3-dione (Preparation 17a,
0.98 g, 2.4 mmol) in ethanol (45 mL) and the mixture was heated to 60 °C. After 6
25  hours, the mixture was cooled and evaporated. The solid residue was treated with 2M
aqueous hydrochloric acid (20 mL) and filtered. The filtrate was lyophilized to give the
titte compound (0.74 g, 98%) as an off-white solid.
LRMS (m/z): 277 (M+1)".
'H NMR 8 (DMSO-d;):1.06-1.45 (m, 6H), 1.65-2.00 (m, 6H), 2.57 (m, 1H), 2.76
30 (m, 1H), 2.90 (m, 2H), 3.30 (m, 1H), 3.47 (m, 2H), 8.02 (br s, 3H) (remaining 2

protons hidden under residual solvent peak).

PREPARATION 18
1-(((1r,4r)-4-(2-(2-Methoxypyridin-3-ylamino)pyrimidin-4-ylamino)cyclohexyl)

35 methylsulfonyl)piperidin-3-ol



s, 1H).
3-(5-flu

b) (R -tert-Butyl
or o- 2- (2- met hoxypyri di n- 3-yl am no) - 6- nor phol i no
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WO 2013/
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Obtained as a solid (56%) from 1-(((1r,4r)-4-(2-chloropyrimidin-4-ylamino)cyclohexyl)
methylsulfonyl)piperidin-3-ol (Preparation 18a) and 2-methoxypyridin-3-amine following
the experimental procedure as described in Preparation 1b followed by purification of
the crude product by flash chromatography (0-5% methanol in methylene chloride).
'"H NMR § (CDCls): 1.24-1.30 (m, 4H), 1.55-1.62 (m, 2H), 1.84-2.25 (m, 8H),
2.82 (m, 2H), 3.03 (dd, 1H), 3.11 (m, 1H), 3.30 (m, 1H), 3.51 (dd, 1H), 3.88 (m,
1H), 4.02 (s, 3H), 4.73 (s, 1H), 5.84 (d, 1H), 6.84 (dd, 1H), 7.37 (s, 1H), 7.73 (d,
1H), 7.92 (d, 1H), 8.70 (d, 1H).

PREPARATION 19
(R)-3-(4-(Piperidin-3-ylamino)pyrimidin-2-ylamino)pyridin-2(1H)-one

a) (R)-Tert-butyl 3-(2-chloropyrimidin-4-ylamino)piperidine-1-carboxylate

A solution of 2,4-dichloropyrimidine (2.0 g, 13.4 mmol), (R)-tert-butyl 3-
aminopiperidine-1-carboxylate (2.7 g, 13.5 mmol) and N,N-diisopropylethylamine (2.3
mL, 13.4 mmol) in N,N-dimethylformamide (15 mL) was stirred and heated overnight at
90 °C. After cooling to ambient temperature, water was added and the resulting mixture
was extracted with ethyl acetate. The organic phase was washed with water and brine,

dried (MgSO,), filtered and the solvent was evaporated under reduced pressure. The



pyrim di ne and norpholine follow ng the experinmental procedure as descri bed
in Preparation 1la followed by purification of the crude product by flash
chr omat ogwaph1s/a1@46100% et hyl acetate in hexanes). LRVS @OTEP2012484406/H1) +.
301H-NWR 6 (CDCI13): 2.22 (s, 3H), 3.4%13.52 (m 4H), 3.73-3.83 (m 4H). b)
(R -tert-Butyl

3-(2-chl or o- 5- net hyl - 6- nor phol i nopyri m di n-4-yl am no) pi peri di ne

-1-car box(ysielu@ V\@ﬁcpu(riﬁz)d bgrfl'asfbghly)matography (2:1 hexanes/ethyl acetate) to give the

§I gfn ﬁgl) &r %gr% EM%’ O?Jaslté;}%g%%@aldlngda rom
4- (2, 6-dichl orLdRI\ES (thDI)m[Sy(Mﬂﬁ di n- 4-yl ) nor phol i ne (Prepar ation 25a) and
(R)-Lert- bul vl AR DARMEEL U Broor DEiahe 011 W30, 16, sxpes bgent al

procedure as descrl be 4a 1 y ‘puri t1Ton"by flash
chr omét ogr aphy(m( GH},B0P2 (bV\Q ﬂﬂ))lBhGéISZ&’B@RGH)EP.Z@1&2'/51)614142%50&8@eI ty). acetate in
hexanes). The chem cal structures of the two regi oi soners were assi gned
based on NVR nCe studies: (R)-tert-butyl 3-(2-chloro-5-nethyl -

nor phol i nyR)-TertdiutylB-(2-@Ahathopy peridididgamina)ppomydiatéeylaasnopiperidine as t he
m nor i soper é )r?ﬁ(g orange foan) and (R)-tert-butyl 3-(4-chloro-5-nethyl-6-
snor phol i noS ¢ cfl n- 2-yl am no) pi peri di ne-| -car boxyl ate was obtai ned as the
maj or i sdhhﬁam(a&g% acwhltﬂjlsblais$43% Jrom( BR)-tedtutyBLR-(2-chloropyrimidin-4-ylamino)

3-(2-¢hl or.0- 5= hollno imdin-4-ylam n [i |ne:L rbox | at
o (e, SR - BB PRt Yba [ 2o RRE BB SIB GG IR 0Oy
1. 59- 1. 7 lexperimdhipl prbc&@ur¢ ras daisiribedl. iR IPreparatddd) 1b 3olB@e8 . bydp(rifivatioh) of tBe 78 (m
4H), 4. 16 r s, 1 -tert-Butyl . °

S0 s eni ot s bk rryero ARy PRI S Ui o) Wi ANE car boxyl
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(m 4H), 3.86 w§@@:4b1éy'% r s, 1H). 20 PREPARATI ON 26

(5%) :215(1 5- Met hy L=MMRQY |g)nq>46 (émmenlsdureﬁwlam NSBRVE3 [Fh diHY; 2.09%| (@i no) pyr
52 2 et hordity B 2T Ao 6L D3 260 B o A2 (Bo3H) 5.0 (m, 1H),

25pyri m di n- 4-g/daE. N eriydi Y7720 oxm), at. t1¢\nga a4, @r f oam
(759 Trom (R ar pUrS PP I P gt o (whnedads, 9, elsmas

nmor phol i nopyr|1 di n-4-yl am no) pi peri di ne- 1- car boxyl ate (Preparation 25b)
and 2- methoxypyridin-3-anmne follow ng the experimental procedure as
descrjbed in Preparation | b fol]lowed b_2§ur|f| cation_of the crude product

by fI1%&sh YuREAEEHIPEHAR-Sylaminalpistidir2-ylasinplpyridindiiifons.

A suspension of (R)-tert-butyl 3-(2-(2-methoxypyridin-3-ylamino)pyrimidin-4-ylamino)
piperidine-1-carboxylate (Preparation 19b, 340 mg, 0.85 mmol) in 48% aqueous
hydrogen bromide solution (2.9 mL, 25.46 mmol) was stirred and heated at 100 °C for
4 hours. After cooling to ambient temperature the solid that formed was filtered and
25 dried to give the hydrobromide salt of the titte compound (243 mg, 100%) as an off-
white solid.
LRMS (m/z): 287 (M+1)".
'H-NMR § (DMSO-ds): 1.58 (d, 1H), 1.75-1.97 (m, 2H), 2.07 (dd, 1H), 2.86-3.10
(m, 2H), 3.24 (d, 1H), 3.31-3.50 (m, 1H), 4.33 (dd, 1H), 6.34 (d, 1H), 6.45 (t,
30 1H), 7.25 (br s, 1H), 8.00 (d, 1H), 8.20 (d, 1H), 8.78-8.92 (m, 1H), 8.94-9.08 (m,
1H), 9.32 (d, 1H), 9.76 (s, 1H), 12.19 (br s, 1H).

PREPARATION 20
(R)-3-(5-Methyl-4-(piperidin-3-ylamino)pyrimidin-2-ylamino)pyridin-2(1H)-one

35



LRVMB (mz): 500 (M+1l)+. 1H-NVR 6 (CDCI3): 1.23-1.28 (m 1H), 1.58 (s, 3H),
1.73 (m 3H), 1.90 (s, 3H), 3.20 (t, 4H), 3.43 (m 4H), 3.83 (t, 4H), 4.03
(s, 3H), woDB1xdr4es, 1H), 6.87 (dd, 1H), 7.21 (br s, 1HpCT/EPE@2(06d26 1H),
8.73 (dd, 1H). 35 WD 2013/017461PCT/ gP2012/ 064426 87 Met hanol was added to
a stirred mxture of (R -tert-butyl 3-(2-(2-nmethoxypyridin-3-

yl am no) - 5- net hy1- 6- nor phol i nopyri m di n-4-yl am no) pi peri di ne-|-car boxyl ate
( Pr epar atd)dR)-Zed-buty| 3H2-chlo®-3-methylpyrianidinA\ylaaline)piperigindry dr ogen chl ori de
in 1 4- 4l o%6RRate? M) in a sealed tube at anbient tenperature until a
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further A4Dbthipdd agean ohl(H00%rfreml 2itidiahidro-Simethdipwiraidime( hdr()-fedbuttided and

the resulti.ng.: - ir . r.ni : .
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sodi um hydr og t-8- Jhey:organi c | ayer was separated and the aqueous
phase was 10 \?\'/as e@ﬂ}\%ﬁt%g&hj? "acetate (X2). The conbi ned organic extracts
were dried (Na2SO4) and the sol vent evaporated under reduced pressure to

[ t he (i 3 1.0 -hat d i
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(M+1) +. peMRHEPeFAGHr dte
i( di) népgm@‘%@éé @E)f?ﬂ@h@é%??@ﬁ §/FF}'—tQﬁ-rb'uf§)I B3Rl AR e Fhidih D Aahlrin no) pyr
3- (4- ( 2- mepdvtineplcanipxylde yPramiaratipn 20akaiy 2-n&tmy pyrilin-A@mine following the

A . . . ‘ vell 1 (600

Yo o RPN PRALAE el eylaten Brclohed ot Rl (0%
mor phol | mopde i produci- Ry y reverseo)ghiaper clitomatabranyb dRyl8atsiica Pirepar\aaierst, 25b)

and 2- netho ri.di n-3:amne fol 1.9 e _experinental pro e as
descri bed i Sabruflladam S BrlstaaP sl Kk P RS IR I0Eh 6o or oduct
by fllash chr oraMg (it 16qME0P% et hyl acetate in hexanes). LRMS (nmfz): 500
(M1-1)+. 1H-NVR 6 (0DO13): 1.40 (9H, br s), 1.52-1.80 (4H,
m, 2.05 (3H, s), 3.22 (6H, s), 3.60 (2H, nm, 3.78-3.95 (5H, m, 4.05 (3H,
s), 4.70 d)1R)-345-Mbthyl6t-gpdrRiin-3aylamino)BySddint2-yldnind@pyddini2l Hidhe b)
I(O ;? -3 ( ?%,&_&‘ﬁéé;‘ & ﬁ%ﬂr%ﬁ?ohn‘riggéﬁ%'ltg %3?/5;#{ r'pggf):y@!r'f.%myi‘%l@y(ﬁlm”étﬁé»@'pf}ﬁafi'n.%m no)
3- ( 4- ( 2- nprhiom )y pynatioyl pyridrigih-drylaoine lpipeidmgl+-Garboxydtel | (Breparation  20b)

20  following the experimental procedure as described in Preparation 19c.

LRMS (m/z): 381 (M+1)".

PREPARATION 21

2,4-Dichloro-5-fluoropyrimidine

25
To a stirred mixture of 5-fluoropyrimidine-2,4(1H,3H)-dione (3.0 g, 23 mmol) and
phosphorous pentachloride (14.41 g, 69 mmol) was added phosphorous oxychloride
(12.6 mL, 130 mmol). The reaction mixture was stirred and heated to reflux for 5 hours
and then cooled to ambient temperature and stirred overnight. The mixture was

30  carefully poured onto ice/water (600 mL) and then stirred for 1 hour. Sodium chloride
was added and the product was extracted into dichloromethane. The combined organic
layer was dried (MgSQ,), filtered and evaporated to give the title compound (84%) as a
yellow solid.

LRMS (m/z): 167 (M+1)".
35 'H-NMR & (CDCls): 8.49 (s, 1H).

PREPARATION 22




35 pyrimdin-2-ylam no) pi peridine-|-carboxylate (Preparation 27a, 0.523 g,
1.05 mmol ) and a 4N solution of hydrogen chloride in 1,4-dioxane (10 nlL)
was stirrwo 2at3/damsiient tenperature for 3 days. The sol veot/Bras2evaper at ed
and the residue was partitioned WO 2@33/017461PCT/ EP2012/ 064426 88 bet ween
ethyl acetate and water. Solid potassium carbonate was added to the aqueous
phase until a basic pH was reached and the aqueous sol ution was extracted
wi t h nmet HR)-8r6-Riudror4-tép¢rikin-3-Tinmice)pirimidinad-glamico)pyidinc2( Hivene dri ed
(Na2504) and the solvent was evaporated under reduced pressure to give the
title conpound (0.110 5g, 23% as a yellow solid that was used in the next
synt het i ca)4Rpextibuty) 3-(2fchloteed-flparapyirimaitirod-ylaning)giperidine Jg@arb valipte.

1H NWVR 6 )i - , " I g - , 2.87-
2. 05 (20 S ap A, 3 gtodh et 2 P @R hidboy it Wigbariipd 290 o 5% 1)
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3- (4- (5- chl or d-RM&nfap33pyMi+d) n- 3- yl ami no) - 5- net hy1- 6-

nmor phol i nopyri m di n- 2-yl am no) pi peri di ne- 1-carboxyl ate Obtai ned as a yell ow
foam (83% from (R)-tert-butyl 3-(4-chloro-5-nethyl-6-

mor phol i riR}-Teitdiuty|B-(B-thudrecd-(Z-methakypyridinedylamindlpyenfidhnedrytaminoh 25b)

and 2Q.. chl.0L Q- 2- pyridi n-3-am ne (Preparation 6b) follow ng the
experqpneﬂ%lgg%ﬁége Jrggiyggf%escri bed in Preparation |Ib foll owed by

puri fi cat@kiaingd ashe solidi(F2 %) e dR)Hs/-butalsdr(2-binloreed-teprapyrimidin-4tyavine) hy |

t at i L - e . .
THo R 6 R el (Preghiph 20apahy & clhodrigin-o-amie fajopingythe
(4H, s), €58ripen3d| gBHce¢dlt as)dessrilsg-iB. Bopgratihn fp folewed bysmrifiegtion3nfdle (1H, br
4. 05 . 65, ( 1H 8 YIS .
(- 5 oG8 Fpauct By feheed ol Pobdtiodian (el hea ol ol 4.
yl anilo) pyatedaceictile)methen@ aMet satsdD. 1as/vddedatio bafferca 0% ¢o 600%).

(R -tert-butyl 3:&4-(5-chl pr.ow2- met hoxypyri di n- 3-
yl am no) - 5- mt%@ﬂé@%rﬁﬁéﬁﬂépyri m di n- 2-yl am no) pi peri di ne-| - car boxyl at e
(Preparation 28a, 0.332 g, 0.62 mml) and a 4N sol ution of hydrogen
chl ori de | = i oxgne. (6. ient .t [ at ur Rt i | ear
sol ution ?k/g’s?}?g?rﬁeu .ro%@ééer%éﬁ%mgngé%grr'\'{ms&'ﬁ/'e%a@/néﬁﬁﬁg '8 (;ﬁ)dgrt"ﬁe resi due
was part i Qbteined dethydebratidy| saiteé@%)af@nd (R)-85t-bigglt Ar(atfledrosy(Bemathogwyl uti on
o ool A ISR RRAARHR U 420 YRSB4
extract s fakvengtheetkpeMa@Raprocetiiré be dssuribedin Rreppatiat ¢8c.under reduced

LRMS (m/z): 385 (M+1)".

PREPARATION 23
25  (R)-5-Chloro-3-(5-methyl-4-(piperidin-3-ylamino)pyrimidin-2-ylamino)pyridin-
2(1H)-one

a) (R)-Tert-butyl 3-(2-(5-chloro-2-methoxypyridin-3-ylamino)-5-methylpyrimidin-4-
ylamino)piperidine-1-carboxylate
30 Obtained as a solid (14%) from (R)-tert-butyl 3-(2-chloro-5-methylpyrimidin-4-ylamino)
piperidine-1-carboxylate (Preparation 20a) and 5-chloro-2-methoxypyridin-3-amine
(Preparation 6b) following the experimental procedure as described in Preparation 1b
followed by purification of the crude product by reverse phase chromatography (C-18
silica from Waters®, water/acetonitrile/methanol as eluents [0.1% v/v formic acid
35  buffered] 0% to 100%).
LRMS (m/z): 449 (M+1)".



WO 2013/ 017461PCT/ EP2012/ 064426 89 pressure to give the title conpound
(0.175 g, 63% as a yellow solid that was used in the next synthetic step
wi t hout fwothevoipeeni fication. LRVMS (nmfz): 420/ 422 (Mtl) PCT/EP2012/064426

IHNWR 6 (CDCI3): 1.57 (2H, m, 1.80 ®2H, m, 2.07 (3H, s), 2.60-2.80 (2H,
m, 52.90-3.00 (2H m, 3.17-3.33 (4H m, 3.76-3.84 (4H m, 3.90 (1H m,
4.90 (1H, br d), 6.95 (1H, d), 7.68 (1H, s), 8.71 (1H, s). Exanples 10
EXAVMPLE 1b) (R)-5-Chloro-3-(5-methyl-4-(piperidin-3-ylamino)pyrimidin-2-ylamino)pyridin-

(S)- 3-(4-2((Jer_§ﬁél uor opyri din-2-yl)ethyl am no) pyri m di n-2-yl am no) pyri di n- 2(
1H) - one
Asuspensi@btoines) asNdyrbb(dnifie usatto pAa% )d fram2 (R )pletttbypity)l - N2-(Rehierotbogieky di n- 3-y

1) 15 py i D 48%
aqueous. MBS b3 A DBy RRRRL B leRine:Foliboxafiy TheeBn 567
for 535houd3) folbtviag tedexpenigental ardsedure asatepentzdun repan@ioneldct i on m xture was

diluted with «d wth dichl oronethane. The pH of the
aqueous phase%@é{rﬂ}e}ﬂ 32?](8%5 d to ca. 8 wth 2M aqueous sodi um hydr oxi de

solution and extracted (x3) wi th dichloronmethane. The 20 conbi ned organic
extracts MeEe  wRsd- M th water and brine, dried (MSO4), filtered and the
sol vent er reduced pressure to yield the title conpound (4
my, 38% (&-3dSFdugre-4-rRvph¢lina§-(pipemdinhs-ylamino)pyrimidin-2-ylamino)pyridivR 6

e 5.19 (br s, 1H), 5.79 (d, 1H), 5.91 (d, 1H), 6.32
(25(d1%) 2](1'2)78'§9(dd 1H), 7.(29f7.s47 (H)m 3H) (7.96 (sz, 2H) , 3(3.43 (sz, 2H)
11.76 (br s, EXAVPLE 2

S)-3-(4- I i
(9) 5 Lopi %E“ | 3R B Free R BRb iy B lb adind 0T 10 P
i odi de (2BGanpgxylates7 mml) were added to a stirred sol ution of

S) - d-
ot hoxy py T oS SRHhoRBEr e kO EEROUI. (50,0, i, mmgll s added 19,2 o
nmy, 0552 szoﬂltlmf)4 (2nG d@blpmaﬁ{luoﬂoeyr(rﬁldmt‘)-ylémdrphhlmerr(B(emretlmé1a;t1 Pt e and
heated at, ' t
mxtur o vild andiZin el e bl Panf P fG RS Hos, SIRY Sid heancd 16
t hi osul phatiex fooldudaysn Aftaf tceollrwthommbignh‘ tempmatmenLtheesolverﬁe/vaa/\eyaporated

2013/ 017%g%d§€g@&r%/sgtﬁé%%§ tr?eoresidue was partitioned between water and methylene

chloride. The organic layer was separated, washed with water, dried (MgSO,) and the
20  solvent evaporated under reduced pressure. The residue was purified by flash
chromatography (0-100% ethyl acetate in hexanes) to give the title compound (0.810 g,
47%) as a white foam.
LRMS (m/z): 416 (M+1)".
'H-NMR & (CDCls): 1.44 (s, 9H), 1.62-1.70 (m, 2H), 1.85-1.90 (m, 1H), 3.40-
25 3.41 (m, 3H), 3.63-3.66 (m, 4H), 3.74-3.77 (m, 4H), 4.08-4.13 (m, 2H), 4.86 (br
s, 1H).

b) (R)-tert-Butyl 3-(5-fluoro-2-(2-methoxypyridin-3-ylamino)-6-morpholino
pyrimidin-4-ylamino)piperidine-1-carboxylate

30  Obtained as a white foam (87%) from (R)-tert-butyl 3-(2-chloro-5-fluoro-6-morpholino
pyrimidin-4-ylamino)piperidine-1-carboxylate (Preparation 24a) and 2-methoxypyridin-
3-amine following the experimental procedure as described in Preparation 1b followed
by purification of the crude product by flash chromatography (0-100% ethyl acetate in
hexanes).

35 LRMS (m/z): 504 (M+1)".



precipitate was filtered, washed with water and diethyl ether and dried to
give the title conpound (179 ny, 100% as a solid. LRVS (mz): 341 (Ml)+.
1H NVR 6 WONBG/16)y: 1.63 (d, 3H), 2.14 (s, 3H), 5.22-5PCT/EPog12/068426
6.17-6.31 5(m 1H), 7.06 (br s, 1H), 8555 (dd, 1H), 7.71 (br s, 1H), 7.87
(s 2H), 7.96 (d 2H), 8.60 (br s, 1H), 11.98 (br s, 1H). EXAMPLE 3

3-[(5-chloro-4-{[(1S)-1-(5-fluoropyridin-2-yl)ethyl]am no}pyrimdin-2-yl)am
i no] 10pyri di AH2{NR) S ¢RRCK): .43 (&, OHYf 1.63-1.79 (m, 3H), 1.93-2.01 (m, 1H), 3.22-

(S)-5-chloro- (55 | dj ) 2 N2+, ( hax -3-y1)
pyri m di ne- 2, %’%‘féﬂﬁﬂ@ Iﬁ'gféeﬁgﬁﬁ‘ 13% %%&% ‘8"'\5 ﬁﬁ{%’f‘)xﬁﬁ 72)8 oaqueous
hydr ogen bromsdeH$(ﬂ8ﬁ (dan1K 1 7615nk,) 1kag.cBdad,eldd)t 5200, CHj.or 3 hours. The

sol vent was 15 evaporated under reduced pressure and the residue was
treated with a saturated aqueous sol ution of potassium carbonate and then
ext r act ect)yR}-8-(8Fhydroslcmbapeol(N$3G-(pipérédiaedtpliamino)Jpy ¢ avidia-2ylamacs)s were dri ed
(Na2SM™4) andltgﬁl_@oolnvent evaporated to yield the title conpound (0.154 g,
919 as XY [9C. LRVB (mfz): 361 (M¢l)+. 201H-NMR 6 (CDCI3): 1.60 (d,
3H), 5. 33A 5m&iurénpf 1(R)-ter6b@igF &B-E3fuony-24 BhmetboxyByridin-3- yldﬁ)ino)% %rpﬁhzhlindl—l)

7.31-7.45 y& m@l_r%'_i)ylmﬂgﬁ%nﬂm |_")Cargoxy?'até (PrepH?'atlo EPD ((96199 0. 3(? mmols 1,

11. 07 (brP¥
253 [ (4- {e[r(dlaS)ﬂleso(Lﬁrohldﬂoydxpgem dhlori@e il ) @tdigdahart’ M ojl) &fasesttlhedpppmbmrtﬂl n-2-yl

] as a ite so

15 N RraCirB i R uroe: SRt R Bonde et Rt RGOS AT e 3- y 1) - p
yrimdi nefeﬁdde avaanpanrtitiqnied egedwvedn ethydbgetbiel draivangptirhed38micpas ISU’ﬁ!lltlbralof
pr ocedur e ribed le 3. LRV (m z).: 357 D+ 1H NVR 6
(oot s) - ey Fifoiglarghal HB o elbvidSiaattd nh M hdied §oliEs © ¢ 1
(dd, 1H)), szs %shetﬂ withHethyl7 .abétafes (X2)H) The7 cdrbbine@ Sorgamic Zéitr,acti @breg lries, 1H),
goig/ gggig%%)%g}cg té? 0%%%% evaporate(ds ungjgp redgucegXAessure to glve the title

15 compound (0.088 g, 93%) as a yellow foam that was used in the next synthetic step

without further purification.
LRMS (m/z): 390 (M+1)".

PREPARATION 25
20  (R)-tert-Butyl 3-(2-chloro-5-methyl-6-morpholinopyrimidin-4-ylamino)piperidine-1-

carboxylate and (R)-tert-butyl 3-(4-chloro-5-methyl-6-morpholinopyrimidin-2-

ylamino)piperidine-1-carboxylate

a) 4-(2,6-Dichloro-5-methylpyrimidin-4-yl)morpholine
25 Obtained as the major isomer (white solid, 47%) from 2,4,6-trichloro-5-methyl
pyrimidine and morpholine following the experimental procedure as described in
Preparation 11a followed by purification of the crude product by flash chromatography
(0-100% ethyl acetate in hexanes).
LRMS (m/z): 249 (M+1)".
30 'H-NMR & (CDCls): 2.22 (s, 3H), 3.43-3.52 (m, 4H), 3.73-3.83 (m, 4H).

b) (R)-tert-Butyl 3-(2-chloro-5-methyl-6-morpholinopyrimidin-4-ylamino)piperidine
-1-carboxylate and (R)-tert-butyl 3-(4-chloro-5-methyl-6-morpholinopyrimidin-2-
ylamino)piperidine-1-carboxylate

35  Obtained from 4-(2,6-dichloro-5-methylpyrimidin-4-yl)morpholine (Preparation 25a) and
(R)-tert-butyl 3-aminopiperidine-1-carboxylate following the experimental procedure as

described in Preparation 24a followed by purification by flash chromatography (0-100%



91

3-1(4-{[(1S)-1-(5-fluoropyridin-2-yl)ethyl]am no}-5-hydroxypyrimdin-2-yl)a
m no] pyrwoint3A(114dy- one A m xture of PCT/EP2012/064426
(S)-MN4-(1-(5-fluoropyridin-2-ypethyl) 45-met hoxy- N2- ( 2- met hoxypyridin-3- 5

yl ) pyri m di ne-2, 4-diam ne (Preparation 4b, 0.200 g, 0.54 mol) and 48%
aqueous hydrogen brom de solution (1.8 nL) was stirred and heated to 100 C
over ni ghtethyrhasetadé vie hexanss)eVap ochernechl isidstures ofideel tyo eregivisomers] wene

resi due ; a i t e eo { oR_of '

car bonat \é?sglr?héghtg%g%ﬁ &QCEN el\gQW'Lh{Cﬁet egttl{?lllgg'ac t a"?’gloy%) @ (%gﬁlggé\???}t 6aqueous
hydr ogen rodtripboelindeyrsoidint4-glamies pipeedinexd detoxplateh eavat0 abteimed sas adhat mgor unt i |

i di h d i } f f d d
on, 2ct o L pesteachefabd Yo iy Solagahaly | aTediss lhgeed on
1H NVR 6 r@DBODpyimies-2-slanBig)pipsridife-5-catbokpiptel Mas 6bRied. 49 then majdy, 7. 15

(EiAlvé[DE’ éZorﬁér(‘sé%,&&%urle%s%ﬁﬂ-67 (m 2H), 8.05 (d, 1H), 8.48 (d, 1H). 15

(S)-4-(1-(5-fluoropyridin-2-yl)ethyl am no)-2-(2-o0xo0-1, 2-di hydropyri di n- 3-yl
am no rimdgpnes 1 } i %, f.rom
om0 V(L o e AP A5 Bt dp AR SHL o

met hoxypyri di r-Grpdatdte ohipyr isoindi)ne- 5- car boxam de (Preparati on 5d)

foll qwi ng the ' I cedure as described in Exanple 2. LRVMS (m z):
370 (W) +. 2% ERANPEE /o (B4P!

(S) - 5- chl or 0- 3HNMRIS (GDGEIL)udAB8 Ay raHD M-52-TY) et HMH)amiSadin, SHiEL 2y [py4Hri di n- 2-
yl am no) pyri dins H) - on t gi ne a brownish solid (98% from
(SN2 (5 chi cr i SBuTmagy sy d-ard 16 Tk f4F
30(5-fluoropyridin-2-ypethyl)-5-nethyl pyrimdine-2,4-di am ne (Preparation

7) fol | owing t | nent i hed i ) LRVE
(hi oy S O pRFerBEY TR0k BBl RRBR SR RS P B R Geriigg D
(s, 3B), 5.47 1(tarbdty)ate fmdjor icdmedH), 7.59 (dd, 2H), 7.78 (td, 1H), 7.98 (s,
1H), 8.08 (d, 7 . '8.67-8. 81 351H), 9.48 (br s, 1H).
E)|_<|)AI\/PLE 8 (v\o%%i’g’f%é%g@fﬁgpzolz/ 064426 grzn 3-[(2?{[(18)-(1 s i

- (5-f 1 uor opyr i"di-NMR2 G0 GEE)hy l4h dsi OHYO Y B5-(MeRAY, Y3 (m ik, 11802my M Hard. 10o] - 5-
(1 Hpyrazol - 4.y} )Y L EU %4 3550 mORS). 3.86 (m, 4H), 4.89 (br s, 1H).

20 PREPARATION 26
(R)-3-(5-Methyl-4-morpholino-6-(piperidin-3-ylamino)pyrimidin-2-ylamino)pyridin-
2(1H)-one

a) (R)-tert-Butyl 3-(2-(2-methoxypyridin-3-ylamino)-5-methyl-6-morpholino
25  pyrimidin-4-ylamino)piperidine-1-carboxylate
Obtained as an orange foam (79%) from (R)-tert-butyl 3-(2-chloro-5-methyl-6-
morpholinopyrimidin-4-ylamino)piperidine-1-carboxylate (Preparation 25b) and 2-
methoxypyridin-3-amine following the experimental procedure as described in
Preparation 1b followed by purification of the crude product by flash chromatography
30  (0-100% ethyl acetate in hexanes).
LRMS (m/z): 500 (M+1)".
'H-NMR & (CDCls): 1.23-1.28 (m, 1H), 1.58 (s, 3H), 1.73 (m, 3H), 1.90 (s, 3H),
3.20 (t, 4H), 3.43 (m, 4H), 3.83 (t, 4H), 4.03 (s, 3H), 4.13 (br s, 1H), 6.87 (dd,
1H), 7.21 (br s, 1H), 7.68 (dd, 1H), 8.73 (dd, 1H).
35
b) (R)-3-(5-Methyl-4-morpholino-6-(piperidin-3-ylamino)pyrimidin-2-ylamino)
pyridin-2(1H)-one



Obtained as a white solid (7% from
(S)-MN4-(1-(5-fluoropyridin-2-ypethyl)-N2-(2- 5

met hoxy- SWORbk3r4zol - 4- yl ) pyri di n- 3-y1) - 5- met hyl pyri m @#CmaEP2912/464i42611 ne
(Preparation 9b) follow ng the experiggntal procedure as described in
Exanple 3 followed by purification of the crude product by reverse phase

chromat ography (0-18 silica from Waters(c), water/acetonitril e/ methanol as
el uent s [Methenal/wad adaed taci dtirrd frixterd] oD 0R)tiertD0O0YH3-(21@trRASOXWRYHJin-3407
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3T (o et Rlorenn, G o1k e e 2ne b eyl S veq syse and peaey ot 40
1-(5-fl ud’ﬁoqmwmlghtnTﬂewpbrentylvyexmewabwteldmruﬁenr@tyegi angssoiepand therregifludd) - one

P t h
i o e i Hfongs EhuffBen BrdfafeiBlobordah 3Ll K BLG R o, Sl e
anbi ent thydpegeatarbenate. héhen@@awelaaoas waargepaiatek dnd dbeveaneoust elnaaanWaet hyl

acet ate. 0 I h I t t he
comi o ‘SraG WAy AXELe 12, IS RS B bR Q SRR R ML
sol vent s angrtbe svlypol emapdratgtiender eeldused qmasssmtoa;iva’ He tit@stlcxﬂwuwakéo OS%at ed
with die o t o} d

di et hyl eE{] %?e?r a%ggﬁ%?g}qeh@a@yh?gvéggée%ﬁi@ c‘%\ﬁss%afthgé(?% o %ﬁﬂ |ca

f r om Wat exwsificationwat er / acetoni tril e/ met hanol as el uents [0 1% v/v formc
aci d buffered] 9 nt.9\+30gi ve the title conmpound (19 ng, 5% as a
yel | ow solid. Ll_%bﬁlr#(z)‘%@(%fg)(l\/# 1-1)+. 1H-NVR 6 (DVMBO-c16): 1.15-1.36 (m
2H), 1. 46 (d, 3H), 1.66 (m 2H), 3.63 (m 1H), 4.07 (m 2H), 4.99 (m 1H),
5.45 (s, &%‘_%PA%A#IZ)[!‘E? 1H), 6.63 (m 1H), 6.86 (d, 1H), 7.42 (dd, 1H)),
7.54-7.6 6 (dd, 1H), 8.44 (d, 1H). 35 EXAMPLE 10 WO

2013/ 0174B)-R€I/Nthplie-hoBnhodn®@3-(piperidin-3-ylamino)pyrimidin-4-ylamino)pyridin-

3-[(5- flga gEgn [(1S)-1-(5-fluoropyridin-2-yl)ethyl]an no}-6-norpholin-4-
yl pyrim di'n- )am no] pyridin-2(1H)-one Trinmethylsilyl chloride (0.147 ni,
1.16 nmol) and SOdI umiodide (174 ng, 1.16 mmol) 5 were added to a stlrred

| utyly f t 2-
ot hoy oy R Buby $36ta Methdsgpyridhi 3Rl g8 ke Nie |20 on 11c,
172 ny, ms@@nlmmR-ylamma&mpamimeﬂl earpexytate and the mixture was stirred and
heated atoR0inCyf ok 1ahgglrow AgﬁerG(%;ggl mﬂﬂht@%ﬁbﬁ% EGEEr-RﬁI'b?c} B'rn?et?ﬁ %e

m xture was concentr at and tr ter st I rring

m nut es, mMmérphplineehidie2-yiaasnd)pibeddirgt ] -oatsxgdten (Prepgsation 125b) amdd di2- ed to
give 0.0 Ar o] n u dium iq

sol uti On@ﬁ%tgogf(%e 38%'??% zlfadlfé‘évbgor}ﬁﬁa%%&érﬁ%n?ﬂ ‘Bgcg:%dﬁr% I—alLé O}s&ggb%?hed and

t he Basi PPraparetiors 1bd¢ll¢umedrbwmlfrphfm efxthe acadedpraidudt byeﬁa‘chéln@n@thg@phﬂe (X3).

The corrbl(gelcéng;%ﬁgiege%lrnah%&g é{gsre dried (MgSO4) and the sol vent was

evapor at € uced pressure to give an additional quantity of solid
mat eri al (0. 09RNS (mmhéoﬁdl\ﬂmhed solids 15 were dissolved in rret hyI ene

chl ori de and Srtilﬁﬂ 3/\&1[%' %géﬁg}r%gqe%ég%ﬁzﬁyéﬁiég% gl)tl on.

The organic Iayer was' sep rate
evapor at ed unde80 (2t ugedl.7p3eEsGHe nt)04.95 E3H sh.e7a (tH, dr db@pﬁﬁmﬁi (r{) '0.331 g,

77% RS 2 brovWH,s(%)i, 9.73‘(51}{%0().”’ z): 430 (M+l) +.

b) (R)-3-(5-Methyl-6-morpholino-2-(piperidin-3-ylamino)pyrimidin-4-ylamino)

pyridin-2(1H)-one

A mixture of (R)-tert-butyl 3-(4-(2-methoxypyridin-3-ylamino)-5-methyl-6-morpholino
35  pyrimidin-2-ylamino)piperidine-1-carboxylate (Preparation 27a, 0.523 g, 1.05 mmol)

and a 4N solution of hydrogen chloride in 1,4-dioxane (10 mL) was stirred at ambient

temperature for 3 days. The solvent was evaporated and the residue was partitioned



20lHHNVR 6 (CDCI3): 1.57 (3H, d), 3.64 (4H, m, 3.78 (4H, m, 5.29 (1H m,
5.63 (1H, br d), 6.89 (1H, dd), 7.32-7.37 (2H, m, 7.76 (1H, s), 8.18 (1H,
dd), 8.44wQD2bi3/dy46111.39 (1H, br s) EXAMPLE 11 PCT/EP2012/064426
253-[(6-{[(1S)-1-(5-Fl uoropyridin-2-ylgget hyl ] am no} pyrazi n-2-y1) am no] pyri d
in-2(1 H)- one Asuspensi onof N-[(1S)-1-(5-fluoropyrid

I n-2-ypet hylW ( 2- met hoxypyrid in-3-y!) pyrazine-2,6-diam ne (Preparation
12b, 100 hegwedn 2Shvimasklate rand8Matuéolid ojahsbye rcaBinate ovasdeddesl deitber (1 nl)
was stirr t " t
tenperatu a%g &fn%g%sl%l @g”n tb\?/%gq)é_\ggg%lr}% h%&’éhg(y}ﬂ% Sg%%BHugrg\SAfagﬁﬂ%Q@reSI due
was tr eatvédth methlyleae ehlonide |(X$)eTae|domheeS@rgamlqMIaCfsommdiriﬂaiNadSQ4éeaedi and

dried t 9

vel bow salte SBbifudtelnRrag Bfocibebucth S8l g AR st PE 0 53,
5.04 Om g],|-33%)6as_:a Yeﬂowisc)hd thaD wag djsetHp, th@ .nkgt Ggnthdtid) ste. wlitho(trfurthidy, 7. 70
(m 1H) nggt@ 7.93 (d, 1H), 8.57 (d, 1H), 9.18 (s, 1H), 11.92 (br
s, o251 017461PCT/ EP2012/ 064426 94 EXAMPLE 12 3-[(6-{[(1 S)-1

- (5- fI uor opyr iLBM®i{rRizyI1386t(MyH)'ami no} pyridi n-2-yl)am no] pyridi n-2(1
'(")S)f’&g_?lfj?gf‘? ‘jrgl\r/l%;y BERY. %Z{éﬁy%@%f P 3H, 5), 2.57-2.75 (2H, m), 2.67-

met hoxypyr i di r2.36 (2H, m)rBdMeam(wr m)mneﬂ( R).e26-a18K ¢aH 1rB 4.§50(1Ho i d)g t he
experi,ment al anple 3. LRMS (mz): 326 (Mt1) +.
PART (Y (c%rc?‘gf‘% Egﬁ((ﬂﬁs(%{)oggg(ﬂé O@ozp(m 1H) Y fé lH),(5.8)5 (d,
1H), 6.09 (d, 1H), 6.23-6.30 (m 1H), 6.85 (dd, 1H), 7.27-7.42 (m 2H),
ISgs(Ei FkdpaBai®r 9. 1H), 8.44 (d, 1H), 11.17 (br s, 1H). EXAMPLE 13
40- 4- ( 5- NR)BYChIard-2 HethylsS-tidnyhiolomy2-(piperiginy3-gianmiod |pyrimitidi-4- 4- y| ani no)

ylamino)pyridin-2(1H)-one

15
a) (R)-tert-Butyl 3-(4-(5-chloro-2-methoxypyridin-3-ylamino)-5-methyl-6-
morpholinopyrimidin-2-ylamino)piperidine-1-carboxylate
Obtained as a yellow foam (83%) from (R)-tert-butyl 3-(4-chloro-5-methyl-6-
morpholinopyrimidin-2-ylamino)piperidine-1-carboxylate (Preparation 25b) and 5-
20  chloro-2-methoxypyridin-3-amine  (Preparation 6b) following the experimental
procedure as described in Preparation 1b followed by purification of the crude product
by flash chromatography (0-100% ethyl acetate in hexanes).
LRMS (m/z): 534/536 (M+1)".
'H-NMR & (CDCls): 1.39 (9H, br s), 1.60-1.80 (4H, m), 2.05 (3H, s), 3.20 (4H, s),
25 3.20-3.35 (2H, m), 3.50-3.60 (2H, m), 3.80 (4H, m), 3.92 (1H, br s), 4.05 (3H, s),
6.85 (1H, s), 7.65 (1H, d), 8.88 (1H, br s).

b) (R)-5-Chloro-3-(5-methyl-6-morpholino-2-(piperidin-3-ylamino)pyrimidin-4-
ylamino)pyridin-2(1H)-one

30  Methanol was added to a mixture of (R)-tert-butyl 3-(4-(5-chloro-2-methoxypyridin-3-
ylamino)-5-methyl-6-morpholinopyrimidin-2-ylamino)piperidine-1-carboxylate
(Preparation 28a, 0.332 g, 0.62 mmol) and a 4N solution of hydrogen chloride in 1,4-
dioxane (6 mL) at ambient temperature until a clear solution was formed. After 3 days,
solvents were evaporated and the residue was partitioned between ethyl acetate and a

35 saturated aqueous solution of sodium hydrogencarbonate. The organic layer was
separated and the aqueous phase was washed with ethyl acetate (X2). The combined

organic extracts were dried (Na,SO,) and the solvent evaporated under reduced



cycl ohexyl )acetonitrile Trimethylsilyl chloride (97 4, 0.77 mmol) and
sodiumiodide (115 ng, 0.77 mvol) were added to a solution of 2-((1r,
ar) - 4- ( 2-Wo-20stthosey pyr i di n- 3-yl am no) - 5- met hyl pyri m di nPC2EP2012/064426

4-yl am no) cycl ohexyl )acetonitrile (Prgparation 15b, 90 ng, 0.26 mmol) in
acetonitrile (15 nm.) and the m xture was stirred and heated at 80 C for 1
hour. After cooling to anbient tenperature, water was added and the

resul ti ngpressipe sdive theatilestcamparddd40. 12019, 68%) e gpyallawigolid fittat was usied.in The
solid th h acetonitrile and dried to give
t he tutlgh%ggﬂ%gmﬁg?é%éhgﬁﬁé@q At o O ke (mz): 339 (M1)+,
1H NVR 6 ( DVBQRMS (m/z): 220428, (MAH)", 1.50 (dd, 4H), 1.67 (m 1H), 1. 80 -2.20

(m 5H), 3.93; 45 (s,
iH), 12,15 (bd‘*'“m%@%&‘émﬁm@% %fﬁzrf (”")r% (ﬁﬁ %)(g%@yd O BiM™ber i di
n-1 -¥l)sul f ory90-300HIH}ray,S. Thes§I(Jtem), BG16-3.84 (4H, m), 390 (1H, m), 4.90 (1H,

pyri m di n-2-yl tained as a solid (47% from
1-(((2r, 4r)-4- %%n%@ﬁggw H_%) %nfjl g\H‘i 50) pyri m di n354-yl am no) cycl ohexy
| ) met hyl sul f onyl ) pi peri din-3-o0l (Preparation 18b) follow ng the
experinmental procedure as described in Exanple 2 followed by purification
of the crude WO 2013/017461PCT/ EP2012/ 064426 95 product by reverse phase
chr omat ogExaniple$ 0- 18 silica from Waters(c), water/acetonitril e/ methanol as
el ueq?s [0.1%vVv/v formc acid buffered] 0%to 100% . 1H NVR 6 (DMSO- d6):
1.21-1.50 (m 6H), 1.70-2.10 (m 8H), 2.45-3.50 (m 6H), 3.73 (m 1H), 5.01
(d 1H), BEXAMPLEI 1H), 6.23 (m 1H), 6.94 (d, 1H), 7.29 (s, 1H), 57.69 (s,

(R) 3- Oxg(sggl((ég(i_%s gb';;o)!)g‘%"\?}?)ﬁ @%%@IPF&&%'Q' Fa' n)op)ﬁ)f”dm&(‘lnﬂ)&qriﬁ am no)
pi peridin-1-yl )propanenl trile 10 Triethylam ne (33 pL, 0.24 mmmol) and
3-[1(2,5 oxo rralidin-1- oxopr.opan itrhle epar )
dessr i bedh noBgnSoa ) AR GiR R e u St R et on of
EE) 35( 4t|c(ylﬁh'ﬁ>cﬁlﬁé Ql4nd|ammbe(mm)anwh:m di i OWCﬁrlﬁhm)nﬁMB%daqlreZ)(Jéh%rﬁ gén y
repar at,i on r o e reaction
m xture 1%° l{tlppégg%) V‘éﬂ?b?tﬁrﬁfj %‘Qrﬁ?@ e:Sjttt‘3r®0f gtlong}QHEﬁ é%%}ﬁoo;[@g\;%nt was
Syaﬁfr at eaintr){&mtt@m?ﬁmW@,dtﬂ@dreambnt ﬁhﬁ(ttﬂ‘lexﬁéw @llddt‘?ﬁ \A/%P&Wa'n!@r{ &t @kttah:tedd with
i chl or onget hane e er rie ., _.eyaporate
educed PTALSarietag. The Pred bR ot yaRdse et Hipnradus&d 1 Rack Sin A
Clhromat O%q@@()b/ws (s@d.%.& By drbﬁde&é’déﬁ}op\ﬂélﬁf %(dg%})t?d/\@ifgglvm:tﬁdhﬂbrbﬂhbih@h@'eﬂ'h@no| as
el uent s ov/v formc aci uf fer oto Q give_ the
Conpalind QT st eyt adS e eafod Wi et il e jMGSOI leréa
and the solvent evaporated under reduced pressure to yield the title compound (4 mg,
38%) as a solid.
LRMS (m/z): 327 (M+1)".
'H-NMR & (CDCls): 1.57 (d, 3H), 5.19 (br s, 1H), 5.79 (d, 1H), 5.91 (d, 1H), 6.32
25 (d, 1H), 6.93 (dd, 1H), 7.29-7.47 (m, 3H), 7.96 (d, 2H), 8.43 (d, 2H), 11.76 (br s,
1H).

EXAMPLE 2
(S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-methylpyrimidin-2-ylamino)pyridin-
30  2(1H)-one

Trimethylsilyl chloride (0.20 mL, 1.58 mmol) and sodium iodide (235 mg, 1.57 mmol)
were added to a stirred solution of (S)-N*-(1-(5-fluoropyridin-2-yl)ethyl)-N?-(2-
methoxypyridin-3-yl)-5-methylpyrimidine-2,4-diamine (Preparation 2b, 185 mg, 0.52
35 mmol) in acetonitrile (5 mL) and the mixture was stirred and heated at 80 °C for 45 min.
After cooling to ambient temperature, the mixture was concentrated and treated with

saturated aqueous sodium thiosulphate solution. After stirring for 10 minutes, the



IHNWR 6 (DMSO-d6): 1.55 (d, 1H), 1.74 (m 1H), 1.95 (m 1H), 2.13-2.34 (m
1H, 3.08 (m 2H), 3.48-3.80 (m 1H), 3.86 (m 1H), 4.05 (d, 1H), 4.27 (m
1H), 6. 03wW0ap1310y4616. 07-6. 17 (m 1H), 6.17-6.30 (m 1H) PC®/EP301QI06443¢ 1H),
7.22-7.47 25(m 1H), 7.73 (s, 1H), 7.88-7.95 (m 1H), 8.32 (br s, 1H),
11.84 (br s, 1H). EXAMPLE 16

(R)-3-(3-(5-Methyl -2-(2-0x0-1, 2-di hydropyri di n-3-yl am no) pyri m di n-4-yl am n
0) pi per imécipilaty Was iteredpwepzatewith wiates aB0 dibhyistiesd and diied db igive(thedidle f r om
(R) - 3- (5-Jkt m no) pyri m di n- 2-

yl am no) pyrldg%;l“-Jl @@E&Be{doq‘)%sga %Ar“gtl on 20c) follow ng the experinental
procedure as d&¥\d$(med 341 (Bxdjiple 5. LRVB (mfz): 368 (M+l)+. 351H NI\/R 6

iy 3 10.3. sa iRTIoMSbgs ket e ey g BA R o bare 3E OF

VO 2053/ 01746 XRCTHEPR08 26064436 7H5 (dtiH) H), 6. 21 {654 1 H)NT .81 HY,, 2H), TD67(d01 (m

1 7.70-7.9 2 8. 30-8.53 1 11.18 (b 1H).
El)_(DAiVPLE 17 Sy 64 Brs, T8 1(dB (25D 11 (m 1H), (br s, 1H
5(R)-3-(3-(5-Fluoro-2-(2-o0xo0-1, 2-di hydropyri di n-3-yl anm no) pyri m di n- 4-yl am

no) p| per 1) - 3- oxopropanenitrile otained as a solid (45% from
(R) - %@% pi peri di n-3-yl am no) pyri m di n- 2-

yl am' no) mﬁr(ﬁﬂthmrﬁ(&f[b18)ne(5(fl%rcepaer|heﬁqylﬁbyl]dmiriO(}Windim‘ré-yé)apa'nbhent al

procey ure %@crlbed in Exanple 15. LRMS (mz): 372 (M1-1)+. 1HNWR 6
(CDCI m 2H), 3.17-3.33 (m 1H), 3.33-3.42 (m 1H), 3.46-3.63
(m 2H) 390(d 1H), 4.04 (d, 1H), 4.13-4.22 (m 1H), 4.27 (d, 1H), 4.91

(1?( 511"')1H)A§ e (o? (@i—‘lg)-cjn'%o é\gl(? a(5£fﬁég60p§7ll_glh 201 Tv2-B e tn sy ribifs-dh) - 8- 00
pyrimidine-2,4-diamine (Preparation 3b, 0.184 g, 0.49 mmol) and 48% aqueous

hydrogen bromide solution (1.6 mL) was heated to 100 °C for 3 hours. The solvent was
15 evaporated under reduced pressure and the residue was treated with a saturated
aqueous solution of potassium carbonate and then extracted with ethyl acetate (X3).
The combined organic extracts were dried (Na,SO,) and the solvent evaporated to
yield the title compound (0.154 g, 91%) as a white solid.
LRMS (m/z): 361 (M+1)".
20 'H-NMR & (CDCls): 1.60 (d, 3H), 5.33-5.37 (m, 1H), 6.28-6.33 (m, 1H), 6.43 (d,
1H), 6.92 (d, 1H), 7.31-7.45 (m, 2H), 7.98 (s, 1H), 8.02 (s, 1H), 8.35 (dd, 1H),
8.46 (d, 1H), 11.07 (br s, 1H).

EXAMPLE 4
25  3-(4-[(1S)-1-(5-fluoropyridin-2-yl)ethylJamino}-5-methoxypyrimidin-2-yl)amino]
pyridin-2(1H)-one

Obtained as a white solid (33%) from (S)-N4-(1-(5-fluoropyridin-2-yl)ethyl)-5-methoxy-
N2-(2-methoxypyridin-3-yl)-pyrimidine-2,4-diamine  (Preparation 4b) following the
30  experimental procedure as described in Example 3.
LRMS (m/z): 357 (M+1)".
'H-NMR & (CDCls): 1.58 (d, 3H), 3.85 (s, 3H), 5.42-5.26 (m, 1H), 6.21 (d, 1H),
6.29 (dd, 1H), 6.90 (dd, 1H), 7.56 (s, 1H), 7.41-7.29 (m, 2H), 7.85 (br s, 1H),
8.38 (dd, 1H), 8.45 (d, 1H), 12.03 (s, 1H).
35
EXAMPLE 5



EXAMPLE 18

(R-3-(4-(1-(4H1, 2, 4-Tri azol - 3-yl ) pi peri di n-3-yl am no) - 5-fl uoropyri mdin-2
-yl am no)wpypidiime2( 1H) - one 20 A m xture of PCT/EP2012/064426

(R) -3-(5-fluoro-4-(piperidin-3-ylam ngypyrimdin-2-ylam no)pyridin-2(1H) one
(Preparation 22c, 50 ng, 0.16 mml) and 3-brono-4H 1, 2,4-triazole (prepared
as described in J. Med. Chem 2004, 47(19), 4645, 12.2 ngy, 0.08 nmmol) was
stirred aht4{H&SetH(Dluorapynidima?-yl)sthyilaniine}-5-bydraxypyrimidinr2zylaminobol ed t o
anbi ent t _QHI_@%,%S and diluted wth nethanol. Diethyl ether was then
added andthe ptecipitate that forned was filtered. The filtrate was
concentrated under reduced pressure and the resulting sem solid was

ZB%GQSG?;@'rﬁfoﬁtdi%dS) ELCABRISDNS SRt anamaRd (12 o
1 61 m ﬁ)ﬁ}’rlmmln'ﬁs'zédwmm(Pn&ﬁ)aratmn&B@209@) (@n0.24mmal) gBd( #§% 4dhueo8s 09 (m

6. 2ffBaetyromiiegIlyShFRmL fud bk Soo BEbipato Jp EloBinidhtypn?. D7 1y
8 03 (d sbHent @ag @v8pdstednynd@HyeduBed rédsures and e rebidu wdstreated 2¥h, a 12. 57

gl;r S 1'@attﬂr§te95acgt}%%u§ soillm)n (%%errﬁcajrt?ona\{g)a%glfﬁ ngxﬁlrgg:tp QTJVEP%W/ 064426
(R) -3-(3- a(czta(t6(>cﬁl opoceirated-apugows hydioggyyehlafide-®lufioamwasdherbadaadhipltheri m di n

-4- ¥ am ) P i fri , :
ot ai fod B STk bR cinBRRAPATARA £ e yhi sald thahformed was
5yl ami no)fﬂiyredmrdldﬁlegitygamthﬂ)t)tmqﬁmqum(&ﬂﬁl ond%Pr epar ati on 23b) foll ow ng
t he experi nent +«described in Exanple 15. LRV5 (nfz): 402
(MF1) +. 1HNN&§%\”§%8%?ZW%E 67 (t, 2H), 1.78-1.90 (m 1H), 2.02 (s, 3H),
2.63-2.78 (m "HHYMRZ @08 1.68Hd, 381)6B3B58F (1 HLH).34-8.495,4 18D 7(1H (2H) ,
4.32 (d, 1H), 71 7.77 (s, 1H,
7.87 (d. 1H). )523%24 q?['lli)%%7%§ (E‘dgﬂgﬁ)%@l Ab8((%' 1'J‘EDH) EXAVPLE 20
3-[(3B) - 3- ({5-fluoro-6-norpholin-4-yl-2-](2- oxo12d|hydropyr|d|n3yl)am
noj 15pyré)@|\quE% yl } am no) pi peri di n- 1- yl] 3- oxopropanenitrile
(S)-4-(1-(5-fluoropyridin-2-yl)ethylamino)-2-(2-oxo0-1,2-dihydropyridin-3-ylamino)

pyrimidine-5-carboxamide

20  Obtained as a white solid (60%) from (S)-4-(1-(5-fluoropyridin-2-yl)ethylamino)-2-(2-
methoxypyridin-3-ylamino)pyrimidine-5-carboxamide (Preparation 5d) following the
experimental procedure as described in Example 2.

LRMS (m/z): 370 (M+1)".

25 EXAMPLE 7
(S)-5-chloro-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-methylpyrimidin-2-
ylamino)pyridin-2(1H)-one

Obtained as a brownish solid (98%) from (S)-N*~(5-chloro-2-methoxypyridin-3-yl)-N*-(1-
30  (5-fluoropyridin-2-yl)ethyl)-5-methylpyrimidine-2,4-diamine (Preparation 7) following the
experimental procedure as described in Example 2.
LRMS (m/z): 375 (M+1)".
'H-NMR & (DMSO-d): 1.70 (d, 3H), 2.17 (s, 3H), 5.47 (t, 1H), 7.40 (d, 2H), 7.59
(dd, 2H), 7.78 (td, 1H), 7.98 (s, 1H), 8.08 (d, 1H), 8.57 (d, 1H), 8.67-8.81 (m,
35 1H), 9.48 (br s, 1H).

EXAMPLE 8



Obt ai ned as a brown solid (34% from

(R)-3-(5-fl uoro-4-norpholino-6-(piperidin-3-

yl am no) pyoi2nisdiime2- yl am no) pyri di n-2( 1H) - one ( Pr epar at ipcmZ#e(12f0644k®W ng

t he experinental procedure as described in Exanple 15 foll owed by

purification of the 20crude product by flash chromatography (0-100% et hyl

acetate in hexanes then 0-20% nethanol in ethyl acetate). LRVS (nlz): 457

( M 1- 1) +. 3-I#{KNVR- &-(F-BDe@Dyridin -2yl )ethytla(imot$imethylpyrimidin-2-yhamiHp]-54, 87 (m

2 (m 1H); 2.91-2.99 (m 1H), 3.05-3.20
(m lH) 9(3"'@]'9’2‘&%‘6@”"?3@% %77 (m 4H), 3.84-3.92 (m 1H), 4.21 (d,
1H), 4.62 (s, 2H), 6.37- 6.46 (m 1H), 6.92-6.98 (m 1H), 8.37-8.43 (m
1H) . o 2.

3R P %/PBE %% /7 hite, salid (79), from (S)Ng-(1(E-fyorgoyidinZyDethvhhe-2s - o

noj 3(5pyrmﬁthdxxh541f#-lp}’laiﬁolﬂ%)'lmypdmriﬂvlmInqlmylpﬁmdmpf%‘bdﬁmaH(H’l@pﬁl@ilmmte sal t

ot ai ned ' Y

(R _3_(5_%@,{@9(?(@555%E&ﬁ%k%é&éﬁ)g{cégﬁeda% d scr?ed in Example 3 followed by

am no) py rautficition 2fythaciuse) prpsim¢tchynFeze$Bl)pfraﬁe(CPrCE’fpmog‘apmn2(6-553 sﬂlto;lalfmm ngt he

experinme lo 5 fol l o) cation
r\)’v%! L. Og §to§ﬁrn8'/%§e‘%ﬁén%?gﬁg@gﬁ%§ﬁ@ﬂ £ VA formlic 4 %Hﬂ@é tb

of the 35cru reverse p matogra S|I|ca from
Wat er s(¢)100%@t er / acetonitril e/ met hanol as el uents [O. 1% viv formc acid
buffe1 ed] 0%t W%& 0\;\(@%2 3/ 017461PCT/ EP2012/ 064426 98 LRV (nmfz): 453
(IVH) 1H NVR 1.68 (m 1H), 1.74-1.81 (m 1H), 1.86 (s,
3H), 1.97- 2.08- NMR Sl(rﬂ)DsoCB))lﬁGBr(mi 3H)) 23018 3H), 448)(s, 13-1)42 47<5.67LtHh, 118), 48 (s,

i';?): g: gg Eéld {%d 1;—8 é%n(d&q)H) 39% §Mm My 74438 44 s, 319 % 83 3L (M

(s, 1H), 8.66 (d, 1H).

15 EXAMPLE 9
3-{[4-{[(1S)-1-(5-Fluoropyridin-2-yl)ethylJamino}-6-(4-hydroxypiperidin-1-yl)
pyrimidin-2-ylJamino}pyridin-2(1H)-one

Tetrabutylammonium fluoride (1M solution in tetrahydrofuran, 4.82mL, 4.82 mmol) was
20  added to a suspension of 3-[(4-(4-{[tert-butyl(dimethyl)silylJoxy}piperidin-1-yl)-6-{[(1S)-
1-(5-fluoropyridin-2-yl)ethyllamino}pyrimidin-2-yl)amino]pyridin-2(1H)-one (Preparation
10d, 520 mg, 0.96 mmol) in tetrahydrofuran (5 mL) and the mixture was stirred and
heated to 70 °C for 4 hours. After cooling to ambient temperature, the mixture was
partitioned between water and ethyl acetate. The aqueous layer was washed with ethyl
25 acetate (x3) and the combined organic extract was washed with water, dried (Na,SO,)
and the solvents were evaporated under reduced pressure. The residue was treated
with diethyl ether and the solid that formed was filtered, washed with diethyl ether and
purified by reverse phase chromatography (C-18 silica from Waters®,
water/acetonitrile/methanol as eluents [0.1% v/v formic acid buffered] 0% to 100%) to
30 give the title compound (19 mg, 5%) as a yellow solid.
LRMS (m/z): 426 (M+1)".
'H-NMR & (DMSO-ds): 1.15-1.36 (m, 2H), 1.46 (d, 3H), 1.66 (m, 2H), 3.63 (m,
1H), 4.07 (m, 2H), 4.99 (m, 1H), 5.45 (s, 1H), 6.17 (t, 1H), 6.63 (m, 1H), 6.86 (d,
1H), 7.42 (dd, 1H), 7.54-7.62 (m, 2H), 7.96 (dd, 1H), 8.44 (d, 1H).
35
EXAMPLE 10



5(s, 1H), 8.39 (dd, 1H . EXAMPLE 22

3-[ (3R) - 3- ({5-net hyl - 4-nor phol i n-4-y1-6-[(2-0x0-1, 2-di hydropyridin-3-yl)am
no] pyri mMvai2nt3d1y46iam no) pi peri di n- 1-y1] - 3- oxopr opaneni PCIIEP2A10/0832&@I ned as
a green solid (7099 from (R)-3-(5-netRygl - 6- nor phol i no- 2- (pi peridin-3-yl

am no) pyri m di n-4-yl am no) pyri di n-2(1H)-one (Preparation 27b) foll ow ng the
experinmental procedure as described in Exanple 15 followed by purification

of the crasf{&-floooeddi(15)11(5Avhratyrigim2odietpilaniiooP69sersholingt i n

di chl Z) 1) +. IHNWR 6 (CDCI 3): 1.55-1.85
(ah m OW’W@W@W“@%@'&??@#‘%) 3.35 (2H, d), (S5 %ZH, m
3.80-3.95 (6H, m), 4.67 (1H, br d), 6.38 (1H dt), 6.95 (1H, m, 7.73 (1H
, 8.53 , .10 , E..
2t (3R - Pt GheidO i AL 135 ainon R soRliR B8 174 o, 1.18 ol | .
nor phel i rwereyddded ttara dtire@ sglulienoh@) H-fpere-Gitr1 15-fladropyriioBrvbptmb W2 @i | e
(Gg; ?'S[fﬂlrﬁ?tgwgcgiﬁéﬁﬂt?%ﬁr'ﬁ@ﬁ%@{r%p??A-diamine (Preparation 11¢, 172 mg,
25( pi per i G3haBag)) iaracatonityiei(Bimdi) and tlye mirture Waprstidied ap( hieptedrag 80 PEdpat at i on
260) 10! HEM, A hBo PRI dBOAAbmBERRFE|1HE ARy P RER DRty R AP LSS LV
g) 601: 77 V(/imgwam After 8miagor ) minRtes2the, Bacipitte wad fjtered, OBstBAFIth whier my ,
. 60-3. 77 ; ) ; r 7.75
(10, '3 T gcHiediyos Sso Ul Thrady Lo Hheiedt pafecty soplln Biabide 7
pr ocedur esotution veets atidled rtd Bedagusove phaseeuritb bl basicry] espeanhdd andrtee B8%Gt ai ned:
EXAMPLE 6,1 P 4 , .
1 (3R - A pER RPETOP SAS SRl TG RRERA IR chlonds (53} Th, sombinedi 4.1
}anm no) pirg@ni¢ ékinacts yiele Briek PgSParmnmd theido eEXARPlEFapGated urjded rdduecad) - 1
-ZE EH)F' OE rQ%mﬁggéhéi%M i3 81 i mdtefdi (B0de YR LR s -
3- ( 5-1p6- {\gre SYissolved-iFimedhyiper chlpnide2anyd yashed Wviiimsaiofated paeawsopotassium hy dr opy
LL&%&%%&%%@%@Y ;I'p%‘ Sbhid 146t whs FebBatdP driéa Xy 8B £ tRCEvent
was evaporated under reduced pressure to yield the title compound (0.134 g, 77%) as
a brown solid.
LRMS (m/z): 430 (M+1)".
20 'H-NMR § (CDCls): 1.57 (3H, d), 3.64 (4H, m), 3.78 (4H, m), 5.29 (1H, m), 5.63
(1H, br d), 6.89 (1H, dd), 7.32-7.37 (2H, m), 7.76 (1H, s), 8.18 (1H, dd), 8.44
(1H, d), 11.39 (1H, br s)

EXAMPLE 11
25  3-[(6-{[(1S)-1-(5-Fluoropyridin-2-yl)ethylJamino}pyrazin-2-yl)amino]pyridin-2(1H)-

one

A suspension of  N-[(1S)-1-(5-fluoropyridin-2-yl)ethyl]-N'-(2-methoxypyridin-3-yl)
pyrazine-2,6-diamine (Preparation 12b, 100 mg, 0.29 mmol) in 48% aqueous hydrogen
30  bromide solution (1 mL) was stirred and heated at 100 °C for 3 hours. After cooling to
ambient temperature, the solvent was evaporated under reduced pressure. The
residue was treated with acetonitrile and the solid that formed was filtered and dried to
give the hydrobromide salt of the title compound (98 mg, 68%) as a yellow solid.
LRMS (m/z): 327 (M+1)".
35 'H-NMR & (DMSO-ds): 1.52 (d, 3H), 5.04 (m, 1H), 6.13 (m, 1H), 7.01 (d, 1H),
7.40 (s, 1H), 7.49 (m, 1H), 7.70 (m, 1H), 7.78 (s, 1H), 7.93 (d, 1H), 8.57 (d, 1H),
9.18 (s, 1H), 11.92 (br s, 1H)



15In vitro JAK ki nase Assays Conpounds were screened for their ability to
inhibit JAK1, JAK2 and JAK3 using the assays as indicated bel ow The

cat al yti cwdans/maeof hunman JAKL (aa 850-1154), JAK2 (aaPB8Z4PruI3@¥442d AK3 (aa
20795-1124) and Tyk2 (aa 871-1187) wewme expressed as N-term nal GST-fusion
proteins using a bacul ovirus expression system and were purchased from
Carna Bi osciences. The enzymatic activity was assayed using as substrate a
bi oti nyl ated peptide, poly (GI)-Biotin (CisBio). The peptide concentration
inther heps 1yas 60 nM for JAKL, 20 nMfor JAK2, 140 nMfor JAK3 and 50

nMfor T : egree of phosphoryl ati on 25was detected by TR-FRET
(ti me-r esbl(6<H15)-15-8vcrapye dameybpthyllaminelpyridincdghawminapymidinr($Hirer e
nmeasur ed each kinase in a reaction mxture containing the enzyne, ATP

and the peptide in 8 M MOPS (pH 7.0), 10 mM MyCl2, 0. 05% 6-
mer capt oet hanol, 0.45 ng/mM BSA. The ATP concentration in the reactions was

3 pMf - 0) - ka. Th
engymat(:) |r cé@g% 8dc %gﬁ;m 05@{)&%8%%? g?&gﬂ({%&y\%jﬁ s_ﬂng#oOﬁ]n_? yrl?%fepl&gpl?r@ Th:n,
L EIeDErS eagtm@thsxywri@n&)dmédinw&&ﬂdiamir](@b\flpm?paég?mlﬁHbjgolgwim@ﬂﬁtebgiqedmegﬁa?lgi\/l
, . ; % \Y; , . contai nin .
ST ETIR L oot p :

pg/ mL of "a osp yptate (CsBio) and a variable
concentrati on LGMSAmX):626 (ME1$Bi 0) to keep the SA-B ratio constant.

| ncuhate for 3 0 I Gt Qr 2\ tr of (AN N Bl mer)
35set 0t o read FVBREsSEAge 1 obdRancl 6i5r 8o T dRErer® Fhoh' SE5 e By onyrms
used above hae09 tie 1H)| 6.29v6r8Y (medii)NG 85 (WD 12013207 46MRCH)EPB0 LR/ 064426 100

AA: am noaci d%ﬁ@:db%ﬁﬁg&gig?ﬂﬁ; i@:ﬁgﬁggr se MOPS:. 3-(N-norpholino)propane

sul fonic acid I P: adenosine tri-phosphate EDTA:
et hyl enedi am netetraaceti c aci d HEPES:
4-(2- hydr%ﬁﬁ,bg%- 1- pi per azi neet hanesul fonic acid

15 2-((1r, 4r)-4-(5-Methyl-2-(2-0x0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)

cyclohexyl)acetonitrile

Trimethylsilyl chloride (97 pL, 0.77 mmol) and sodium iodide (115 mg, 0.77 mmol) were
added to a solution of 2-((1r, 4r)-4-(2-(2-methoxypyridin-3-ylamino)-5-methylpyrimidin-
20  4-ylamino)cyclohexyl)acetonitrile (Preparation 15b, 90 mg, 0.26 mmol) in acetonitrile
(15 mL) and the mixture was stirred and heated at 80 °C for 1 hour. After cooling to
ambient temperature, water was added and the resulting suspension was stirred at
ambient temperature for 20 min. The solid that formed was filtered, washed with
acetonitrile and dried to give the title compound (45 mg, 52%) as a white solid.
25 LRMS (m/z): 339 (M+1)".
'H-NMR & (DMSO-ds): 1.21 (dd, 4H), 1.50 (dd, 4H), 1.67 (m, 1H), 1.80 -2.20 (m,
5H), 3.93 (m, 1H), 6.30 (m, 1H), 7.82 (s, 1H), 8.21 (m, 1H), 9.45 (s, 1H), 12.15
(bd, 1H).

30 EXAMPLE 14
3-({4-[(trans-4-{[(3-hydroxypiperidin-1-yl)sulfonyl]methyl}cyclohexyl)amino]
pyrimidin-2-yl}amino)pyridin-2(1H)-one

Obtained as a solid (47%) from 1-(((1r,4r)-4-(2-(2-methoxypyridin-3-ylamino)pyrimidin-
35  4-ylamino)cyclohexyl)methylsulfonyl)piperidin-3-ol (Preparation 18b) following the

experimental procedure as described in Example 2 followed by purification of the crude



SA- XL665: Streptavidin (biotin-binding tetranmeric protein isolated from
Streptonyces avidinii) XL665 10 Table 1 depicts 1C50 values for certain
exenpl ar ywoanpoungs descri bed in the invention. |In Tabl @CT/EP2042/064p6 esent s
an | C50 value of less than 0.1 pM (1005nM, "B" represents an |1 C50 value in
the range of 0.1 pM (100 nM to 1 pM (1000 nM, and C represents an | C50
val ue higher than 1 pM (1000 nM. 15 Table 1 Exanple No. 1050JAK3 (PM
1050JAK2 drédidct 1050 AbrgePMphdsed Ahforgatdgraphly 6 (B-18 silica from  Waters®,

water/acetonitrile/methanol as eluents [0.1% v/v formic acid buffered] 0% to 100%).
'H-NMR § (DMSO-ds): 1.21-1.50 (m, 6H), 1.70-2.10 (m, 8H), 2.45-3.50 (m, 6H),
3.73 (m, 1H), 5.01 (d, 1H), 5.97 (d, 1H), 6.23 (m, 1H), 6.94 (d, 1H), 7.29 (s, 1H),
5 7.69 (s, 1H), 7.79 (m, 1H), 8.36 (d, 1H).

EXAMPLE 15
(R)-3-Ox0-3-(3-(2-(2-0x0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)
piperidin-1-yl)propanenitrile
10
Triethylamine (33 yL, 0.24 mmol) and 3-[(2,5-dioxopyrrolidin-1-yl)oxy]-3-oxopropane
nitrile (prepared as described in BE875054(A1), 51 mg, 0.28 mmol) were added to a
solution of (R)-3-(4-(piperidin-3-ylamino)pyrimidin-2-ylamino)pyridin-2(1H)-one
(Preparation 19¢, 67 mg, 0.23 mmol) in dichloromethane (3 mL). The reaction mixture
15 was stirred at ambient temperature for 24 hours and solvent was evaporated. Water
was added and the mixture was extracted with dichloromethane. The organic layer was
dried (MgSQ,), evaporated under reduced pressure and the residue was purified by
reverse phase chromatography (C-18 silica from Waters®, water/acetonitrile/methanol
as eluents [0.1% v/v formic acid buffered] 0% to 100%) to give the title compound (11
20 mg, 12%) as a solid.
LRMS (m/z): 354 (M+1)".
'H-NMR & (DMSO-ds): 1.55 (d, 1H), 1.74 (m, 1H), 1.95 (m, 1H), 2.13-2.34 (m,
1H), 3.08 (m, 2H), 3.48-3.80 (m, 1H), 3.86 (m, 1H), 4.05 (d, 1H), 4.27 (m, 1H),
6.03 (d, 1H), 6.07-6.17 (m, 1H), 6.17-6.30 (m, 1H), 6.93 (br s, 1H), 7.22-7.47
25 (m, 1H), 7.73 (s, 1H), 7.83-7.95 (m, 1H), 8.32 (br s, 1H), 11.84 (br s, 1H).

EXAMPLE 16
(R)-3-(3-(5-Methyl-2-(2-0x0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)
piperidin-1-yl)-3-oxopropanenitrile
30
Obtained as a solid (15%) from (R)-3-(5-methyl-4-(piperidin-3-ylamino)pyrimidin-2-
ylamino)pyridin-2(1H)-one (Preparation 20c) following the experimental procedure as
described in Example 5.
LRMS (m/z): 368 (M+1)".
35 'H-NMR & (CDCls): 1.14-1.40 (m, 1H), 1.57-1.78 (m, 2H), 1.99 (br s, 3H), 2.59
(m, 2H), 3.10-3.33 (m, 1H), 3.42-3.69 (m, 2H), 3.76-4.35 (m, 2H), 4.55-5.01 (m,
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1H), 6.11-6.41 (m, 1H), 6.75-7.01 (m, 1H), 7.70-7.92 (m, 1H), 8.08 (m, 2H),
8.30-8.53 (m, 1H), 11.18 (br s, 1H).

EXAMPLE 17
(R)-3-(3-(5-Fluoro-2-(2-oxo0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)

piperidin-1-yl)-3-oxopropanenitrile

Obtained as a solid (45%) from (R)-3-(5-fluoro-4-(piperidin-3-ylamino)pyrimidin-2-
ylamino)pyridin-2(1H)-one (Preparation 22¢) following the experimental procedure as
described in Example 15.
LRMS (m/z): 372 (M+1)".
'H-NMR & (CDCls): 1.59-1.98 (m, 2H), 3.17-3.33 (m, 1H), 3.33-3.42 (m, 1H),
3.46-3.63 (m, 2H), 3.90 (d, 1H), 4.04 (d, 1H), 4.13-4.22 (m, 1H), 4.27 (d, 1H),
4.91 (m, 1H), 6.31-6.47 (m, 1H), 6.98 (dd, 1H), 7.86 (d, 1H), 7.91 (d, 1H), 8.00
(s, 1H), 8.11 (s, 1H), 8.50 (d, 1H).

EXAMPLE 18
(R)-3-(4-(1-(4H-1,2,4-Triazol-3-yl)piperidin-3-ylamino)-5-fluoropyrimidin-2-ylamino)
pyridin-2(1H)-one

A mixture of (R)-3-(5-fluoro-4-(piperidin-3-ylamino)pyrimidin-2-ylamino)pyridin-2(1H)-
one (Preparation 22¢, 50 mg, 0.16 mmol) and 3-bromo-4H-1,2,4-triazole (prepared as
described in J. Med. Chem. 2004, 47(19), 4645, 12.2 mg, 0.08 mmol) was stirred and
heated overnight at 150 °C. The reaction mixture was cooled to ambient temperature
and diluted with methanol. Diethyl ether was then added and the precipitate that
formed was filtered. The filtrate was concentrated under reduced pressure and the
resulting semisolid was suspended in diethyl ether and filtered to yield the title
compound (12 mg, 40%) as a yellow solid.

LRMS (m/z): 372 (M+1)".

'H-NMR § (DMSO-ds): 1.61 (m, 2H), 1.73-1.86 (m, 1H), 1.88-2.06 (m, 2H), 2.83

(m, 4H), 3.09 (m, 1H), 3.23 (m, 1H), 3.80 (m, 2H), 4.07 (br s, 3H), 4.30 (br s,

1H), 6.07 (t, 2H), 6.27 (t, 1H), 6.85-7.05 (m, 2H), 7.36-7.68 (m, 3H), 7.73-7.89

(m, 2H), 8.03 (d, 1H), 8.10-8.35 (m, 3H), 8.78 (br s, 1H), 11.87 (br s, 2H), 12.57

(brs, 1H),13.05 (br s, 1H).

EXAMPLE 19



AA18 AAB20 AAA22 AAA It can be seen fromTable 1 that the
conpounds of formula (1) are potent inhibitors of JAKl1, JAK2 and JAK3

ki nases. woebsymegipyri di n-2(1H)-one derivatives of thePCMEPRIROMI2OPOSSESS
an |1 C50 value for the inhibition of JAKL, JAK2 and JAK3 ki nases (determ ned
as defined above) of less than 1 pM (1000 nM, preferably of less than 0.5
pM (500 nM, nore preferably of less than 0.2 pM (200 nM for each Janus

Ki nase. (RB318123A%ChisorErx e 20diby dexpypidint8-ylarhimo)-Aveethypyrimidmi-4o di rect ed

to a comauifhd Biggngir{_p_m%&g{]ortgﬁaggﬁﬁngbed herein for use in the treatnent

of the human o ni na erapy. Conmpounds of the invention intended
for pharnmaceutical use nay be adm nistered as crystalline or

Obtained as a solid (8%) from (R)-5-chloro-3-(5-methyl-4-(piperidin-3-
5  ylamino)pyrimidin-2-ylamino)pyridin-2(1H)-one  (Preparation 23b) following the
experimental procedure as described in Example 15.
LRMS (m/z): 402 (M+1)".
'H-NMR & (DMSO-ds): 1.67 (t, 2H), 1.78-1.90 (m, 1H), 2.02 (s, 3H), 2.63-2.78
(m, 1H), 3.04 (dd, 1H), 3.68-3.85 (m, 1H), 3.95-4.20 (m, 2H), 4.32 (d, 1H), 4.50
10 (d, 1H), 6.71 (dd, 1H), 7.19 (d, 1H), 7.77 (s, 1H), 7.87 (d, 1H), 8.23 (s, 1H), 8.38
(d, 1H), 12.21 (br s, 1H).

EXAMPLE 20
3-[(3R)-3-({5-fluoro-6-morpholin-4-yl-2-[(2-0x0-1,2-dihydropyridin-3-yl)amino]
15  pyrimidin-4-yl}amino)piperidin-1-yl]-3-oxopropanenitrile

Obtained as a brown solid (34%) from (R)-3-(5-fluoro-4-morpholino-6-(piperidin-3-
ylamino)pyrimidin-2-ylamino)pyridin-2(1H)-one  (Preparation 24c) following the
experimental procedure as described in Example 15 followed by purification of the
20  crude product by flash chromatography (0-100% ethyl acetate in hexanes then 0-20%
methanol in ethyl acetate).
LRMS (m/z): 457 (M+1)".
'H-NMR & (CDs0OD): 1.25-1.29 (m, 1H), 1.64-1.71 (m, 2H), 1,87 (m, 1H), 2.09-
2.16 (m, 2H), 2.75-2.82 (m, 1H); 2.91-2.99 (m, 1H), 3.05-3.20 (m, 1H), 3.59-
25 3.61 (m, 4H), 3.77 (m, 4H), 3.84-3.92 (m, 1H), 4.21 (d, 1H), 4.62 (s, 2H), 6.37-
6.46 (m, 1H), 6.92-6.98 (m, 1H), 8.37-8.43 (m, 1H).

EXAMPLE 21
3-[(3R)-3-({5-methyl-6-morpholin-4-yl-2-[(2-0x0-1,2-dihydropyridin-3-yl)amino]

30  pyrimidin-4-yl}amino)piperidin-1-yl]-3-oxopropanenitrile formate salt

Obtained as a yellow solid (17%) from (R)-3-(5-methyl-4-morpholino-6-(piperidin-3-yl
amino)pyrimidin-2-ylamino)-pyridin-2(1H)-one  (Preparation 26b) following the
experimental procedure as described in Example 15 followed by purification of the
35 crude product by reverse phase chromatography (C-18 silica from Waters®,

water/acetonitrile/methanol as eluents [0.1% v/v formic acid buffered] 0% to 100%).



5 anor phous products, or m xtures thereof. They may be obtained, for
exanpl e, as solid plugs, powders, or filns by nethods such as

preci pi t avpan13/ar4est al | i zati on, freeze drying, spray drPCmgP2ar/oemaporative
drying. Mcrowave or radio frequency @gyi ng may be used for this purpose.
10 Conbi nations The pyridin-2(1H)-one derivatives defined herein may al so
be conbined with other active conpounds in the treatnent of a pathol ogi cal
condition or dﬁ@éﬁﬁﬁﬁ$w§6éMﬁﬂble to anelloratlon by |nh|b|t|on of Janus

Ki nases. 15 Thﬁ ’&'ﬁ {&%bpg b&%%ge nt1|7gn1 gﬁ opﬁk,gﬂ 3 us:ﬁ_ﬁmrd7se one

or nore additiona ive ance th are I'n the
treat nent of myes (mr’d-H)l Beisa(ti, viel) & ‘E&)Qtdfﬁﬂ)s 3(@aushtids 3pi@ (gcyHHSmaa(tvaH)a,

var onanc oo o 0o 19 BB THEPLE RLAPO 2ne B o SRR . 77

20rej écti on; i(smMmH)e8Beddditiet). di seases and inflammatory di seases, nore in

parti cul ar V\/nerei n the pathol ogical condition or disease is selected from
rheumatoid arthritis, nultiple sclerosis, inflammtory bowel disease, dry
eye, uveiEXAVPHE P8rgi c conj uncti vitis, aller gi c rhinitis, asthma, chronic

obstructi [ i [ it a5|s such

as (a) w%@%?ﬁ#gg;t gﬁ}y q%q: EH(org(8 {:’2 VEBQ%I@P Ey]oﬂ agrr)%('a

CH 1504; p(WDmiBimg@i}aUﬁM)pipmrdmh}yeylb@euapmp(aﬁbﬁmlﬂp i nhi bitors such as

| ef | :11 om de, teriflunom de, or the conpounds described in the International
t

Pat e Application Nos. W2008/ 077639 and W2009/021696; (c)
| Mmunonodbibtained sassaadnears sGich(iW/a)nieoma(&Ba(ﬁenét@plpﬁimrmpjlncb_a{Qplbamdmd ybr

| m qui mog mlg(g)py rﬂ@i b%rnﬁn ﬁB}br esséy-pto}ﬂgm z grali gr;')al 5o Su%ho?ﬁ M ttﬁé(ant rone

or dadri®¥l nos Irrura (azath opr| he) or
Pur i net hadxpéfmartat ppicegurei amed%cnﬁed/ﬁ’r) Ex(afn)pleAﬂSﬁoldadwpdd&tbﬂ purificadgjon rof the

such as retosoeSu b AEh o BRR Y B tebthelh Bt T 2009 (1)
Cortildoi ds and.RM$I¢ozard4s53dbi+dE. such as predni sone or net hyl predni sol one,

Fumr ¢ aci d cerRVE s CaisEE8 Teie 0. Fyys TR 5l -SReidant R - b pha

(Anti - TNF- al php)3.55 ¢z, rAj 3l90E3. 95I(6Fﬂi,bn) Acs (nmuma@) 6088 (TRl H10]6.9% ("B npegol ;

(25)13/88|1$2|6$PC¥;%IP@6§§ %é%ﬂgaﬁbgé)a%ﬁg% ébt ors such as Etanercept; (I)

Anti-CD20 (| ynphocyte protein) nonoclonal antibodies such as Rituxi mab,

Cer el Vu%@%m&b or TRU-015; (m Anti-CD52 (|Iynphocyte protein)
monocon i es such as al entuzunmab; (n) Anti-CD25 (|ynphocyte

Er ot r,‘l n) 3&%3‘?) -3-${4d[S-ch oo x o- 0,2 -dNy dropipa8ing3 - yrmhmqlgtsanp -6I(- ln?_ GSR;JCh ash
ecul i zuna ter [ eC , suc
ae toct | IDRSREY XA LA eI AR Tl qRr BT | i er | puki - 23
Receptor (IL-23R), such as ustekinunab; (r) Calcineurin inhibitors such as
I A t I d
(T veorg 1ORRsR ops  SchBie a8k (ShL BT BORBRNBEST o P BuGFFPAIRG R  bi ne
or mgsopheipetidia- 3aylardtnoﬁpiy)unmme‘manﬁmomyrcﬁmmmtor@gmuﬁrstlomzwﬁowu&@t ivex;
(u) Chem)the experlmenté?}proc%gmesgssdess%rlbedam Ig\/lémp?é&?g or PS-031291%;

LRMS (m/z): 487/489 (M+1)".

"H-NMR § (DMSO-ds): 1.53 (2H, m), 1.77 (2H, m), 1.97 (3H, s), 2.42-2.54 (4H,
30 m), 3.05-3.17 (4H, m), 3.60-3.77 (6H, m), 4.04 (1H, m), 6.75 (1H, br dd), 7.15

(1H, br dd), 7.75 (1H, s), 8.53 (1H, br s), 12.25 (1H, br s)

Following a similar procedure to that described above, the following compounds were
35  obtained:

EXAMPLE 24



(v) Chenokine CCR2 antagoni sts such as | NCB-8696; (w) Necrosis
factor-kappaB (NF-kappaB or NFKB) Activation Inhibitors such as

Sul f asal axonrre13/digeenat i nrod or M_N0415; (x) Adenosi ne A2, 8CTAFOM2H64126 such as
ATL- 313, ATL-146e, CGS-21680, Regadeng@son or UK-432,097; (y) Sphingosine-1
(SI P) phosphate receptor agonists 15such as fingolinod, BAF-312, or
ACT128800; (z) Sphingosine-1 (S1 P) liase inhibitors such as LX2931; (aa)
Spl een t \3-H8Rhe-({b-¢hlorn-2-figkgxa-hRidihydnopyridinchrybammolpprim{dibp-yramieph Ki nase
| nhi bitor )4 _mRi b aeh as NVP- AEBO71; (cc) Anti-cholinergic
agents Stﬁcﬂéﬂg@%‘ll %@?o%otg%%arneggﬁhdi nium (dd) Beta adrenergic agonists such
as fornoterol, indacaterol or abediterol (LA5100977); (ee) Conpounds having
bi functi gcari ni ¢ Ant agoni st-Beta2 Agonist activity (MABAs); (if)

Hi stam n eceptor antagoni sts, such as azel astine or ebastine; (gg)
Chenpat t rali¢4i{1S)-t{eptuoropywidin@gy)ethylidneioo} ry rimidired ydmethylipyzidind | s ( CRTH2)
i nhi bitor "Hf'b'ﬁ@ as OC-459, AZD 1981, ACT-129968, QAV-680; (hh) Vitamn D
derivatives 11ke calcipotriol (Daivonex); (ii) Anti-inflammtory agents,
such as non-steroidal anti-inflanmatory drugs 25(NSAI Ds) or selective

cycl ooxygenasgr g -5COX-2) inhibitors such as acecl of enac, dicl ofenac,

i bupr of er, n, apricoxib, celecoxib, cimcoxib, deracoxib,

et or i coxid(S-{6ufl{1SadelRifduonsay ddmx2-yl)ethyilaming}e2-He wxiobl , 2 <lihystiopyidib-3t or

val dagoxiyanlihi Leal | Rroh 6. i-viral agents; (I1I)
Phosgﬁ)odi@'satngglr)kgg%é"ﬂ% k/§|1?:§ ?‘r{ﬁ?ﬂ{%@?%&?w&hosphosdi esterase (PDE) IV

i nhibitors such as roflumlast or GRC-4039; (nn) Dual 30Phosphodi est earase
(PDE) 11l1/1V inhibitors; (00) Xanthine derivatives, such as theophylline or
t heobrom ne; (pp) p38 Mtogen-Activated Protein Kinase (p38 MAPK)

| nhi bi t orFHARKACAR OARE E7TIVIIg) M togen-activated extracel | ul ar signal
regul at ed ki nase ki nase (MEK) inhibitor, such as ARRY-142886 or

ARRY- 438162; (rr) Phosphoi nositide 3-Kinases (PI3K5) inhibitors; (ss)

| nt erlber dnyitt@dpKikinage Assaysf eron 35 beta la such as Avonex from Bi ogen

| dec, G nnoVex from G nnaGen and Rebif from EMD Serono, and Interferon beta

| b such as Betaferon from Schering and Betaseron fromBerl ex; and (tt)
| nt er f er drorap@inds g serseBuhiof te@biy. to INNDIDOISY, JAKZ ehPCAKBRBDUAN®64426 103

Speci fi : i I ticoid d gl ticoids that b
cgreﬂ(::): nleg a\%mé?%@%f@d@iﬁai%hf?ﬁgi teofgr o:‘ C?Ihesp?gsegt uiC(r)n(ith: g(r)1I a?e p?edﬁ?gol gne,
met hyl pr el catalivedonthincefdtunsescid 1 (deBandt hds dAK2 ¢agpdea-1 812, JAKeX (eecort
def | . € ' hecl. 1 j [ te,
hyclr agor {1 Eorart AR Cengs a1 Rl Sro B HiBRAR s NABRhAIRICERANR fbRIHAP! onat @
1; | uoci nﬁru'sm,a ba@ibayirt® bxpresgiorvaysitre andwiers byckaredSwnphiemadiipasieices.

exaret a&%”&z?@%[cﬁ %ﬁ&[t}?wag 8¢ 8%1718%%{18&%{; g%gc{i@y%%pp%@g@ﬁ

pr edni car bat e, asone di’propl e, one, ;PIOB/r edni sol one
sul ept andd)-Binsind CisBimeT Haupaniite congamirrtidroindhe aastiorisssapenMdsratAtesy| at e,

ci cl esoni t A %@C 0P} A8 -%D@@ 1. ' e,

fluti caso%ﬁn“é?%}ﬁjﬁ)ggé? jt;ad n Ifgrﬂ casorﬁde5ﬁlﬁéat : ﬂhﬁ%@%@%% p?lrg g%ﬁgﬁg e,

| ot e@bednuas datetienh by éR-fii htimeresoived Auergsceinge pnengl traasfer). f | uni sol i de,
predni so L i J: et hasone
75Vl or apiss SFEARBOAS e RO RIRSRARISe I REELIPHAARe SRR Jone

acet at e, thydngymg. ATEoams the pedidenn Sunlli MAPE, (pidr7ddni & oMb Mg CkolDEY [pPhosphat e

i by or Leiepe ARG, Bl AR SR DL WTPRKTRERR, B rLABbR, R SEATERD
i nvent i orfordAKT, sF aividen KR, 0 idvhfaRiJged3)andR-BaB! fOf Ty Rhgehgymatg43 (from
Ri gel3b, R‘e&ét%ng ftcgo(RrBIé%ieQ’SIl 30 mmu?&aétqg&ﬂ ltemEérg%?éa.‘r?h@ﬂ,ethg¥ééac[ﬁbﬁ%0\)vé%43'

stopped with 20 pL of quench detection buffer (50 mM HEPES, 0.5 M KF, EDTA 0.25

M, 0.1% (w/v) BSA, pH 7.5) containing 0.115 ug/mL of anti-phosphoTyr (PT66)-

Cryptate (CisBio) and a variable concentration of SA-XL665 (CisBio) to keep the SA-B

ratio constant. Incubate for 3 h and read on Victor 2V spectrofluorometer (PerkinElmer)

35  set to read fluorescence resonance energy transfer.

Some of the acronyms used above have the following meaning:
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It can be seen from Table 1 that the compounds of formula (I) are potent inhibitors of
JAK1, JAKZ and JAKS kinases. Preferred pyridin-2(1H)-one derivatives of the invention

20

possess an |Csg value for the inhibition of JAK1, JAK2 and JAK3 kinases (determined

as defined above) of less than 1 yM (1000 nM), preferably of less than 0.5 yM (500
nM), more preferably of less than 0.2 yM (200 nM) for each Janus Kinase.



phar macol ogi cal | y-conpati bl e acid addition salts. Anong the salts

chl orides, brom des, iodides and net hanesul phonates are preferred. Specific
exanpl es WO 208/t1adsli e bet a adrenergi ¢ agoni sts (82-agoni $CIEPRIIANGH2A6O be
25conmbi ned with the JAK i nhibitors of 1¢gihe present invention are are
terbutaline sul phate, efornoterol fumarate, fornoterol fumarate,
banmbuterol, ibuterol, isoprenaline hydrochloride, dopexam ne,

nmet apr ot enerol, tul obuterol, procaterol hydrochloride, sibenadet

hydr ochl t I anol
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44243- ( 1H Ben azol 1-y1)-1, 1-di net hyl propyl am no] - 1- hydr oxyet hyl ] - 2- ( 4-
met hoxybenzyl am no) phenol ,

142H 5- hydr oxy- 3- oxo- 4H 1, 4- benzoxazi n- 8-y1] - 243-(4- WO
2013/10174arOinaliPRg 12/ 064426 105

N, N- di net hyl am nopheny1l) - 2- net hyl - 2- pr opyl am no] et hanol ,
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abedi t er admgliorggiop by 0TBItION efn@nys Kipeaesls descri bed i n PCT pat ent

appl i gati ons Nos. WD 2007/124898, WD 2006/ 122788A1, WD 2008/ 046598, WO
200801 5720, WO 2009/068177 and WD 2010/ 072354. Specific exanpl es of
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di mal eate, et a%%{tcgg(@gﬁba&% tel‘??\f%ne l1jﬁelﬂn\r(raﬁ@el{rprl}tJ t%lrébanr? OJ?ﬁﬂlglos'%tzln:;(lalrré'c}averi ne,
arofyl I'i rbeOF@¢FBé$ﬂCi‘Iaﬁ§tp0MCkaél‘TLﬁ<ﬂ“ﬁ easemliaﬁhra@bocyﬂﬂamla@r _rm@@f,lbr@m)af entrine,
mesopr amletﬂ{eﬁ)ﬁlé‘\'f%‘)md méﬂgr%*&le%rdnd%o &‘ UL RRE {E@Jéﬁm Jﬁrﬁﬁﬁ trafiddi g | ast,
ogl em | ast, apre ast tom | ast am nast, -(+)-4- .

[ 2-( @Oq/crlej@pm yrhoxge merdeattertb@tly@aﬁ@ﬁwmiJrﬁlap‘rmwyetﬂwrsﬁ)ymora imear{ictii- 840) ,

N (3, 5-
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crs. O, 1 I HECRASET SEIS0) Ghempiearqas depopenase (RHODHANILS st
208- net hydsdsiflunonidre B iflgaebisheasr ttie Chmaowlsl destifed(iG8ie pBsTBENal Patent
446, 7- Di e
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bi s( hydro yI ) na al en nmet hoxyet'h
(T-440), gs-Glatiramer acetate (Copaxone) Laqumlmod or Imlqwmod (d) Inh|b|tors of DNA

t ?L?ng- 243 At CL AR Q0 SRR bhs 87 €158riting: (E Iyl bshipSreBedMy, hyr i di n- 1-
30  such as Imuran (azathioprine) or Purinethol (6-mercaptopurine or 6-MP); (f) Anti-alpha

4 integrin antibodies, such as Natalizumab (Tysabri); (g) Alpha 4 integrin antagonists

such as R-1295 , TBC-4746, CDP-323, ELND-002, Firategrast or TMC-2003; (h)

Corticoids and glucocorticoids such as prednisone or methylprednisolone, fluticasone,

mometasone, budesonide, ciclesonide or beta-metasone; (i) Fumaric acid esters, such
35 as BG-12; (j) Anti-tumor necrosis factor-alpha (Anti-TNF-alpha), such as Infliximab,

Adalimumab, or Certolizumab pegol; (k) Soluble Tumor necrosis factor-alpha (TNF-
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30  Phosphodiestearase (PDE) IIl/IV inhibitors; (00) Xanthine derivatives, such as
theophylline or theobromine; (pp) p38 Mitogen-Activated Protein Kinase (p38 MAPK)
Inhibitors such as ARRY-797; (qq) Mitogen-activated extracellular signal regulated
kinase kinase (MEK) inhibitor, such as ARRY-142886 or ARRY-438162; (rr)
Phosphoinositide 3-Kinases (PI3Ks) inhibitors; (ss) Interferons comprising Interferon

35 beta 1a such as Avonex from Biogen Idec, CinnoVex from CinnaGen and Rebif from
EMD Serono, and Interferon beta 1b such as Betaferon from Schering and Betaseron

from Berlex; and (it) Interferon alpha such as Sumiferon MP.



dry eye, uveitis, allergic conjunctivitis, allergic rhinitis, asthna,

chroni c obstructive pul nonary di sease (COPD), atopic dermatitis and

psori asi swo 2003/@063/ 017461PCT/ EP2012/ 064426 107 The i nveoTiEpR0121064326
enconpasses the use of a conbination gj3 t he conpounds of the invention
together with one or nore other therapeutic agents for the manufacture of a
formul ati on or nedicanment for treating these diseases. 5The invention al so
provi des a nmethod of treatnment of a pathol ogical condition or disease
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pat holbogiazatate dndesanide, becldmsémene @pwloaeteedydromrtwdneuhnamur@kmet hritis,
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25i nvention er o actr v conpou m ni stered

t ogetlher dodiumhsucsinate, pmnmmetspdmm Mpb@tetandﬂwcbnocormsmef nireb@tate
conpositions intended for separate, sinultaneous, concomtant or sequential
adm nistration by the sane or a different route. 300ne execution of the
present ignssiiiciesamplensi stitabisf Syk Kinasedfihipitars that oapbé somiginad pith itfed JAK

2(1H) - one. dfid-y 3t ﬂh\éfpré’sfen‘i RGehtOhSRE R ARR Qr% gEQ, R334 E R?g;

si mul t aneous, concurrent, separate or seque use I'n conb tlon with
anot her &S] (fremo%gﬁa)%dmjé‘@mlegeh mlh@tam@é.t?tﬁ@%mbrbeﬂﬂy@mm)fﬂ [Bf erative
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Trihydroxyphenyl)-2-(4-methoxyphenyl)ethan-1-one, N-[4-[6-(Cyclobutylamino)-9H-
purin-2-ylamino]phenyl]-N-methylacetamide (QAB-205 from Novartis), 2-[7-(3,4-
25  Dimethoxyphenyl)imidazo[1,2-c]pyrimidin-5-ylamino]pyridine-3-carboxamide
dihydrochloride (BAY-61-3606 from Bayer) and AVE-0950 (from Sanofi-Aventis).

Specific examples of suitable M3 antagonists (anticholinergics) that can be combined
with the JAK inhibitors of the present invention are tiotropium salts, oxitropium salts,

30 flutropium salts, ipratropium salts, glycopyrronium salts, trospium salts, zamifenacin,
revatropate, espatropate, darotropium bromide, CI-923, NPC-14695, BEA-2108, 3-[2-
Hydroxy-2,2-bis(2-thienyl)acetoxy]-1-(3-phenoxypropyl)-1-azoniabicyclo[2.2.2]octane
salts (in particular aclidinium salts, more preferably aclidinium bromide), 1-(2-
Phenylethyl)-3-(9H-xanthen-9-ylcarbonyloxy)-1-azoniabicyclo[2.2.2]octane salts, 2-oxo-

35 1,2,3,4-tetrahydroquinazoline-3-carboxylic acid endo-8-methyl-8-azabicyclo[3.2.1]oct-3-
yl ester salts (DAU-5884), 3-(4-Benzylpiperazin-1-yl)-1-cyclobutyl-1-hydroxy-1-
phenylpropan-2-one (NPC-14695), N-[1-(6-Aminopyridin-2-ylmethyl)piperidin-4-yl]-



eye, uveitis, allergic conjunctivitis, allergic rhinitis, asthma, chronic
obstructive pul nonary di sease (COPD), atopic dermatitis and psori asis.

Anot her ewecutymmenf t he present invention consists of a&CpaPR@geewRePri sing
a pyridin- 52(1H)-one derivative of thginvention and another active
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mal i gnanci es tunor s, Gone marrow and organ ranspl ant rejection;
i mmune- nadhiagmaeplogically-compatible acid addition salts. Among the salts chlorides, bromides,

iodides and methanesulphonates are preferred.

Specific examples of suitable beta adrenergic agonists (2-agonists) that can be

25  combined with the JAK inhibitors of the present invention are are terbutaline sulphate,
eformoterol fumarate, formoterol fumarate, bambuterol, ibuterol, isoprenaline
hydrochloride, dopexamine, metaprotenerol, tulobuterol, procaterol hydrochloride,
sibenadet hydrochloride, mabuterol hydrochloride, albuterol sulphate, salbutamol
sulphate, salmefamol, salmeterol xinafoate, carmoterol hydrochloride, (R)-albuterol

30  hydrochloride, Levalbuterol hydrochloride; Levosalbutamol hydrochloride; (-)-
Salbutamol hydrochloride, formoterol, (R,R)-Formoterol tartrate; Arformoterol tartrate,
sulfonterol, Bedoradrine sulphate, Indacaterol, Trantinterol hydrochloride, Milveterol
hydrochloride, Olodaterol, fenoterol hydrobromide, rimoterol hydrobromide, riproterol
hydrochloride, Vilanterol broxaterol, pirbuterol hydrochloride, bitolterol mesylate,

35  clenbuterol hydrochloride, AZD-3199, GSK-159802; GSK-597901, GSK-678007, GSK-
961081; 4-[2-[3-(1H-Benzimidazol-1-yl)-1,1-dimethylpropylamino]-1-hydroxyethyl]-2-(4-
methoxybenzylamino)phenol, 1-[2H-5-hydroxy-3-ox0-4H-1,4-benzoxazin-8-yl]-2-[3-(4-



di seases and inflanmmatory di seases, nore in particular wherein the

pat hol ogi cal condition or disease is selected fromrheumatoid arthritis,
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di sease (COPD), atopic dermatitis and psoriasis, conprising admnistering a
therapeutically effective ambunt of a pharmaceutical conposition of the
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i nvention are er se excl’pi erits used depend inter
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wi t hout I tati cium
phosphat eram&azﬁ?’ @n(N Sl ars8bﬁ%aq?5rﬁ%p% gﬁé‘?@h%rcel @ﬁ@e“ v 'lt3| ves,

gel ati n, fluerbiciiehy- %yll@clgp@ppmmdxyll@amd K087 3. CDC 801 UK-500001,

BLX-914, 2-carbomethoxy-4-cyano-4-(3-cyclopropylmethoxy-4-

25  difluroromethoxyphenyl)cyclohexan1-one, cis [4-cyano-4-(3-cyclopropylmethoxy-4-
difluoromethoxyphenyl)cyclohexan-1-ol, 5(S)-[3-(Cyclopentyloxy)-4-methoxyphenyl]-
3(S)-(3-methylbenzyl)piperidin-2-one (IPL-455903), ONO-6126 (Eur Respir J 2003,
22(Suppl. 45): Abst 2557) and the compounds claimed in the PCT patent applications
number WO 03/097613, WO 2004/058729, WO 2005/049581, WO 2005/123693, WO

30 2005/123692, and WO 2010/069504.

Examples of suitable Phosphoinositide 3-Kinases (PI3Ks) inhibitors that can be
combined with the JAK inhibitors of the present invention are 2-Methyl-2-[4-[3-methyl-
2-0x0-8-(3-quinolinyl)-2,3-dihydro-1H-imidazo[4,5-c]quinolin-1-yl]phenyl]propanenitrile
35  (BEZ-235 from Novartis), CAL-101 (from Calistoga Pharmaceuticals) and N-Ethyl-N'-[3-
(3,4,5-trimethoxyphenylamino)pyrido[2,3-b]pyrazin-6-yl]thiourea (AEZS-126 from

Aeterna Zentaris).



Addi tional suitable carriers for formulations of the conpounds of the
present invention 10can be found in Rem ngton: The Science and Practice of
Phar macy,w@bset3/@&adictti on, Li ppincott WIlliams & WI ki ns, Phirezdekphisae Pa. ,
2001. i) Oal Admnistration The conpgginds of the invention may be

adm nistered orally (peroral adm nistration; 15per os (latin)). Oal

adm ni stration involve swallow ng, so that the conpound is absorbed from
the gut and delivered to the liver via the portal circulation (hepatic
first pa i i { ) tract.
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sui tabl e machine the active ingredient in a free-flow ng formsuch as a
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froml wt%1to 80 5wm % of the dosage form nore typically from5 w%to 60
wt % df5 the dosage form In addition to the drug, tablets generally contain
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codi um car By eraRE L pfipeite SoBhEHAN 5o LhKiGed b T e of

croscar nedehogesesmdmmﬁltemgmbmqner@etwqae¢t'9ves nglulmoeradmlrd@ta@d Ilﬂrﬁtehyl

cel lul os r.oar L} ] o) I t

hydr oxypﬁgp g 681% t?{ééﬁgls{es?%t ar crﬁal Or g}ﬁrﬁ?zsg%*asr'toé %Eﬂl&\lga%qv X

al gi nat e. Cowrmalmlyl,stetrmtvdq':e;daﬂyea@dalm other (s) once daily, either at the same tlme

20  as one of the twice-a-day dosing occurred, or separately. Preferably at least two, and

more preferably all, of the actives would be administered together at the same time.
Preferably, at least two, and more preferably all actives would be administered as an

admixture.

25  The invention is also directed to a combination product of the compounds of the
invention together with one or more other therapeutic agents for use in the treatment of
a pathological condition or disease susceptible to amelioration by inhibiton of Janus
Kinases (JAK), in particular wherein the pathological condition or disease is selected
from myeloproliferative disorders, leukemia, lymphoid malignancies and solid tumors;

30  bone marrow and organ transplant rejection; immune-mediated diseases and
inflammatory diseases, more in particular wherein the pathological condition or disease
is selected from rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease,
dry eye, uveitis, allergic conjunctivitis, allergic rhinitis, asthma, chronic obstructive
pulmonary disease (COPD), atopic dermatitis and psoriasis.

35



wWill conprise froml wt%to 25 wt% preferably from5 wt%to 20 wt % of the
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formulation nmay i1 n € one or nore yers and nma coa uncoat ed;
or endéapsiherttieerapeutic agehts. f or nul ati on of tablets is discussed in detail in
"Pharmaceuti cal Dosage Fornms: 5Tablets, Vol. 1", by H Lieberman and L.
Lachman, Marcel Dekker, N. Y., 1980. Were the conposition is in the form of
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The active compounds in the combination, i.e. the pyridin-2(1H)-one derivatives of the
25 invention, and the other optional active compounds may be administered together in

the same pharmaceutical composition or in different compositions intended for

separate, simultaneous, concomitant or sequential administration by the same or a

different route.

30  One execution of the present invention consists of a kit of parts comprising a pyridin-
2(1H)-one derivative of the invention together with instructions for simultaneous,
concurrent, separate or sequential use in combination with another active compound
useful in the treatment of myeloproliferative disorders, leukemia, lymphoid
malignancies and solid tumors; bone marrow and organ transplant rejection; immune-

35 mediated diseases and inflammatory diseases, more in particular useful in the

treatment of rheumatoid arthritis, multiple sclerosis, inflammatory bowel disease, dry



controlled-, targeted and programred rel ease. Suitable nodified rel ease
formul ations are described in U S Patent No. 6,106,864. Details of other
sui t abl e welz2essa746@chnol ogi es such as hi gh energy di spePsir@mpgoianci420osnot i ¢
and coated particles can be found in Mggnma et al, Pharmaceutical Technol ogy
On-line, 25(2), 1-14 (2001). The use of chew ng gumto achieve controlled
rel ease is described in WO 00/ 35298. The di scl osures of these references
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i nt o t hr elerwatitisgindi eseriagia) subl i ngual delivery, which is systemc delivery
of drugs through the nucosal nmenbranes lining the floor of the nouth, (b)
buccal delivery, which is drug 5adm ni stration through the nucosal

menbranes |ining the cheeks (buccal nucosa), and (c) |ocal delivery, which
is drug gq8lde¥utidhied Sfid\s cavity. Pharnaceutical products to be

admi ni steréd Vi a the oral o nicosal can be desi gned usi ng nmucoadhesi ve, qui ck
di ssdibve tablets and solid | ozenge fornul ati ons, which are fornulated with
one or ! i i i : - : r.oxy 10propyl
cel | ul Oggif’, rﬁ’é@?%ﬁ‘gg‘ﬁ’%ﬁ“ﬁ’? @P+é§%%g?&g%§%tnﬁﬁ!%§ﬁg)ﬁ(\§%@@ ﬁ&?ﬁ@g ﬁleose, hydr oxy
propyl netomdounes dfithe gwentipndn @ggodiatiop|withed phdrmeesutisallyyadcaptablel diloéms| |,
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al so »he i D : i l.at i t YR cak: i : f ry powder
Cer R e D e b ool Pl b o OB iR B Y Baer
as a m xevore@ifeneampquads desasibed bereinx anphysjologisaliy/ phatmagehiieatinol i pi ds, such

acceptable salts, solvates, N-oxides, sterecisomers, deuterated derivatives thereof or

prodrugs thereof, with other chemical components, such as

physiologically/pharmaceutically acceptable carriers and excipients. The purpose of a
25  pharmaceutical composition is to facilitate administration of a compound to an

organism.

As used herein, a physiologically/pharmaceutically acceptable diluent or carrier refers
to a carrier or diluent that does not cause significant irritation to an organism and does

30  not abrogate the biological activity and properties of the administered compound.

The invention further provides pharmaceutical compositions comprising the compounds
of the invention in association with a pharmaceutically acceptable diluent or carrier
together with one or more other therapeutic agents for use in the treatment of a

35  pathological condition or disease susceptible to amelioration by inhibiton of Janus

Kinases (JAK), such as the ones previously described.



as phosphatidyl choline) froma dry powder inhaler or as an aerosol spray
froma 20pressurized container, punp, spray, atom zer (preferably an
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can be { AL E0nl ol BEFLIhARIRNAFRRS iyl bl ch perforation and

enptyi ng takes p escrl 5. Ot her capsul e inhalers
have revol ving nmagazines with

The present invention also provides pharmaceutical compositions which comprise, as
25  an active ingredient, at least a compound of formula (1) or a pharmaceutically
acceptable salt thereof in association with a pharmaceutically acceptable excipient
such as a carrier or diluent. The active ingredient may comprise 0.001% to 99% by
weight, preferably 0.01% to 90% by weight, of the composition depending upon the
nature of the formulation and whether further dilution is to be made prior to application.
30 Preferably the compositions are made up in a form suitable for oral, inhalation, topical,

nasal, rectal, percutaneous or injectable administration.

Pharmaceutical compositions suitable for the delivery of compounds of the invention
and methods for their preparation will be readily apparent to those skilled in the art.

35  Such compositions and methods for their preparation can be found, for example, in
Remington: The Science and Practice of Pharmacy, 21st Edition, Lippincott Williams &
Wilkins, Philadelphia, Pa., 2001.



25capsul e chanbers that can be brought in line with the air conduit for
dose discharge (e. g. W91/ 02558 and GB 2242134). They conprise the type of
mul ti pl e woi2013d0%4s1i nhal ers together with blister inhal eC3/EPMI2OMAVE a
limted nunmber of unit doses in supplyi@n a disk or on a strip. 30Blister

i nhal ers provide better noisture protection of the nedi canment than capsule
i nhal ers. Access to the powder is obtained by perforating the cover as well
as the blister foiI or by peeling off the cover foil. Wen a blister strip

is used i t d, but it is
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Vari ous dose 5Sneasuring principles exist, including rotatable nmenbranes
(Ex. EP0069715) or disks (Ex. GB 2041763; EP 0424790; DE 4239402 and EP
0674533) ,Additionblksulitebleythiriedeios fqrixlatiens oft66 20 poERsf EE1Fesent hve@i®@r/ 09322)
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measur i nd-llsmm@éts\NUIEms W¥iBPe 1R BRdalpdiaVlPr920Q0703) 10o0r neasuring plungers
with a local or circunferential recess to displace a certain volune of
powder fromthe container to a delivery chanber or an air conduit (Ex. EP
0505321, YOradAdmiigimationd WO 92/ 04928), or neasuring slides such as the
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accuracy and reproduci bility can be guaranteed by the manufacturer. Milti
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Because spiratory air streamin ose devices en straight
acr oss t Hehalation, algid pragaretions. pychaasimbérasiselutines, elixsits, swupsidr ri gi d dose

measur | ngsu%kféﬁs%ﬁ%, QI]c containing the compound of the invention; such preparations may be
made by methods well-known in the art. The active ingredient may also be presented
as a bolus, electuary or paste.
25
Where the composition is in the form of a tablet, any pharmaceutical carrier routinely
used for preparing solid formulations may be used. Examples of such carriers include

magnesium stearate, talc, gelatine, acacia, stearic acid, starch, lactose and sucrose.

30 Atablet may be made by compression or moulding, optionally with one or more
accessory ingredients. Compressed tablets may be prepared by compressing in a
suitable machine the active ingredient in a free-flowing form such as a powder or
granules, optionally mixed with a binder, lubricant, inert diluent, lubricating, surface
active or dispersing agent.

35
Moulded tablets may be made by moulding in a suitable machine a mixture of the

powdered compound moistened with an inert liquid diluent. The tablets may optionally



30nmul ti dose inhalers can not be agitated by this inspiratory air stream
the powder nass is sinply entrained fromthe cavity and little

de- aggl orepanidom746s obt ai ned during di scharge. ConsequeRCTiEP2GIRp6L426 €

di sintegrati on neans are necessary. Hpwever in practice, they 35are not

al ways part of the inhaler design. Because of the high nunber of doses in
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PCT gten ”@\pg |ca ée@mﬁ%@\%’tag%é (g“arﬁ% %t%?éi{%%@dm ('anrtg cgphere IS
bei ng nmadall tomptige fmnﬂetvtf/cstOtZ‘iemé/ofp.refQ@bBﬁrcmy5<M%pio§50twt%q@f th@d%&m cal
delivery g0 the lung by inhalation may for exanple be formulated as aqueous

sol utions or suspensions or as aerosols delivered from pressurised packs,
such as a netered dose inhaler, with the use of a suitable quuefied

pr opel | angin g AetAsolcCamRsk td A hEARL fudibs DR GRERR RS BLENET
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suspension or a 20so0 enera aln e ac I've |ngre Ient (s)
and dSSuihlmr@mpwdpmltranwsmloh calslyltasef peletim sagdrsnpayethylereogigen! .omtral ni ng

chl orof | y roal kanes, e.
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di chl or otaeflvlasd bnbhysksoxyprepy! msietcebllose. Tabletsimayalsecontdingiveds.rce, 1, 1,

1,2, 3, 3’as31 ?tgg&gn%rioﬂgarggé;'ﬁ@rﬁmgg nﬂfnoﬁg&%fét Hﬁrﬁ/d%ll% a%%}fthe ﬁ%’er brﬂQnrﬂfoPX' de or

ot her suita be used a I"ant he ae osol
conposi t |Whtom;zxtlmeealmr@ﬂ&aﬁorbftolemlmsocry\siglhmmcellomel starcb @ndidibasigdiatciuomal

f lyat L R in t j t | ei
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cl osed V\’itglg. \ﬂ/h}éﬁlp}’eeseﬁlf?gurf&er?ctti% ia&&hts are typically in amounts of from 0.2 wt% to 5
wt% of the tablet, and glidants typically from 0.2 wt% to 1 wt% of the tablet.

25  Tablets also generally contain lubricants such as magnesium stearate, calcium
stearate, zinc stearate, sodium stearyl fumarate, and mixtures of magnesium stearate
with sodium lauryl sulphate. Lubricants generally are present in amounts from 0.25
wt% to 10 wt%, preferably from 0.5 wt% to 3 wt% of the tablet. Other conventional
ingredients include anti-oxidants, colorants, flavoring agents, preservatives and taste-

30  masking agents.

Exemplary tablets contain up to about 80 wt% drug, from about 10 wt% to about 90

wt% binder, from about 0 wt% to about 85 wt% diluent, from about 2 wt% to about 10

wt% disintegrant, and from about 0.25 wt% to about 10 wt% lubricant. Tablet blends
35 may be compressed directly or by roller to form tablets. Tablet blends or portions of

blends may alternatively be wet-, dry-, or melt-granulated, melt congealed, or extruded



valve) and fitted into an actuator provided with a nout hpi ece. Medi canments
for admnistration by inhalation desirably have a controlled particle size.
The opti mio2pwvdiiiie size for inhalation into the broncRCREPRYI2I0eAR6 S
usually 1-10 p.m 35 preferably 2-5 pym Particles having a size above 20
p.mare generally too | arge when inhaled to reach the small airways. To
achi eve these particle sizes the particles of the active ingredient as
produced bedgretaplgiiing Tihedineldmbylatimruanincludalonesansreigydry antay be
2013/ 017?@%%@%%&9&@5 %@%ﬁg% Fa[? odnicronisation. The desired fraction nmay be
Ssepar at ed out alr Classrtication or sieving. Preferably, the particles
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cani styer s Y, Y/ Sigrs may
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adapt ed f atind %gsé igdelivery. iv) Nasal mucosa! administration The
conpounds % the P hvent i on may al so be admi nistered via the nasal nucosal.
Typi cal conpositions for nasal nucosa adm nistration are typically applied
0y 820, B bfliaBhO BrEd R BH Foay Ahofh aloB 1) B rh AEMRRT a0l UL 1 of, Of
suspension In an 1nert such as’water I ona I'n comoination with
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nodi fyin | mmp%f agents. v) Parenteral
Adm ni st %g?]?glnﬁgds t?{?‘%te\é a%?rjg% %g rfe?%"leg(f'gnventl on may al so be adm ni stered
directly into the blood stream into nuscle, or into an internal organ.
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intraarterial, 1 ntraperitoneal Intraventricul ar,
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Sui t all e cgg?’dtﬁ%ﬁd c8£te8;’;55ﬁf8Fe§rc }1 bRISIHY ﬁVe% QP Bﬁécﬁ%%?l’}t?c%ﬂ#& h@nb@ﬁ?”d' ng
30m cronee eedl e-free 1n;j ec ors an usi on ({ec ques.
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f or mul at ewreis by refeeanice é theinen®Btiepieous sol ution or as a dr| ed formto be
used in conjunction with a suitable vehicle such as sterile, pyrogen-free
wat er .

25  Liquid formulations include suspensions, solutions, syrups and elixirs. Such

formulations may be used as fillers in soft or hard capsules and typically include a
carrier, for example, water, ethanol, polyethylene glycol, propylene glycol,
methylcellulose, or a suitable oil, and one or more emulsifying agents and/or
suspending agents. The solutions may be aqueous solutions of a soluble salt or other

30  derivative of the active compound in association with, for example, sucrose to form a
syrup. The suspensions may comprise an insoluble active compound of the invention
or a pharmaceutically acceptable salt thereof in association with water, together with a
suspending agent or flavouring agent. Liquid formulations may also be prepared by the
reconstitution of a solid, for example, from a sachet.

35

ii) Oral mucosal administration
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electrohydrodynamics to produce a fine mist), or nebulizer, with or without the use of a

suitable propellant, such as 1,1 ,1 ,2-tetrafluoroethane or 1,1 ,1 ,2,3,3,3-
heptafluoropropane. For intranasal use, the powder may include a bioadhesive agent,
for example, chitosan or cyclodextrin.

25
Dry powder compositions for topical delivery to the lung by inhalation may, for example,
be presented in capsules and cartridges of for example gelatine or blisters of for
example laminated aluminium foil, for use in an inhaler or insufflator. Formulations
generally contain a powder mix for inhalation of the compound of the invention and a

30  suitable powder base (carrier substance) such as lactose or starch. Use of lactose is
preferred. Each capsule or cartridge may generally contain between 0.001-50 mg,
more preferably 0.01-5 mg of active ingredient or the equivalent amount of a
pharmaceutically acceptable salt thereof. Alternatively, the active ingredient (s) may be
presented without excipients.

35
Packaging of the formulation may be suitable for unit dose or multi-dose delivery. In the

case of multi- dose delivery, the formulation can be pre-metered or metered in use. Dry
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of capsule fragments. Moreover, for a number of capsule inhalers, incomplete

20  expulsion has been reported (e. g. Nielsen et al, 1997).

Some capsule inhalers have a magazine from which individual capsules can be
transferred to a receiving chamber, in which perforation and emptying takes place, as
described in WO 92/03175. Other capsule inhalers have revolving magazines with

25  capsule chambers that can be brought in line with the air conduit for dose discharge (e.
g. W091/02558 and GB 2242134). They comprise the type of multiple unit dose
inhalers together with blister inhalers, which have a limited number of unit doses in

supply on a disk or on a strip.

30 Blister inhalers provide better moisture protection of the medicament than capsule
inhalers. Access to the powder is obtained by perforating the cover as well as the
blister foil, or by peeling off the cover foil. When a blister strip is used instead of a disk,
the number of doses can be increased, but it is inconvenient for the patient to replace
an empty strip. Therefore, such devices are often disposable with the incorporated

35 dose system, including the technique used to transport the strip and open the blister

pockets.
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(70% sol ute aperateéd by thﬁe@gum Khe cOntglner bears multlple doses that are |solated
individually from the bulk of powder by volumetric displacement. Various dose
5  measuring principles exist, including rotatable membranes (Ex. EP0069715) or disks
(Ex. GB 2041763; EP 0424790; DE 4239402 and EP 0674533), rotatable cylinders (Ex.
EP 0166294; GB 2165159 and WO 92/09322) and rotatable frustums (Ex. WO
92/00771), all having cavities which have to be filled with powder from the container.
Other multi dose devices have measuring slides (Ex. US 5201308 and WO 97/00703)
10 or measuring plungers with a local or circumferential recess to displace a certain
volume of powder from the container to a delivery chamber or an air conduit (Ex. EP
0505321, WO 92/04068 and WO 92/04928), or measuring slides such as the Genuair®
(formerly known as Novolizer SD2FL), which is described the following patent
applications Nos: WO97/000703, WO03/000325 and W02006/008027.
15
Reproducible dose measuring is one of the major concerns for multi dose inhaler

devices.

The powder formulation has to exhibit good and stable flow properties, because filling
20  of the dose measuring cups or cavities is mostly under the influence of the force of

gravity.

For reloaded single dose and multiple unit dose inhalers, the dose measuring accuracy
and reproducibility can be guaranteed by the manufacturer. Multi dose inhalers on the
25  other hand, can contain a much higher number of doses, whereas the number of

handlings to prime a dose is generally lower.

Because the inspiratory air stream in multi-dose devices is often straight across the
dose measuring cavity, and because the massive and rigid dose measuring systems of

30  multi dose inhalers can not be agitated by this inspiratory air stream, the powder mass
is simply entrained from the cavity and little de-agglomeration is obtained during

discharge.

Consequently, separate disintegration means are necessary. However in practice, they
35 are not always part of the inhaler design. Because of the high number of doses in multi-
dose devices, powder adhesion onto the inner walls of the air conduits and the de-

agglomeration means must be minimized and/or regular cleaning of these parts must
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be possible, without affecting the residual doses in the device. Some multi dose
inhalers have disposable drug containers that can be replaced after the prescribed
number of doses has been taken (Ex. WO 97/000703). For such semi-permanent multi
dose inhalers with disposable drug containers, the requirements to prevent drug

5 accumulation are even stricter.

Apart from applications through dry powder inhalers the compositions of the invention
can be administered in aerosols which operate via propellant gases or by means of so-
called atomisers, via which solutions of pharmacologically-active substances can be

10 sprayed under high pressure so that a mist of inhalable particles results. The
advantage of these atomisers is that the use of propellant gases can be completely
dispensed with. Such atomiser is the Respimat® which is described, for example, in
PCT Patent Applications Nos. W0 91/14468 and WO 97/12687, reference here is being
made to the contents thereof.

15
Spray compositions for topical delivery to the lung by inhalation may for example be
formulated as aqueous solutions or suspensions or as aerosols delivered from
pressurised packs, such as a metered dose inhaler, with the use of a suitable liquefied
propellant. Aerosol compositions suitable for inhalation can be either a suspension or a

20  solution and generally contain the active ingredient (s) and a suitable propellant such
as a fluorocarbon or hydrogen-containing chlorofluorocarbon or mixtures thereof,
particularly hydrofluoroalkanes, e. g. dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetra-fluoroethane, especially 1,1, 1, 2-tetrafluoroethane, 1,1, 1,2, 3,3, 3-
heptafluoro-n-propane or a mixture thereof. Carbon dioxide or other suitable gas may

25  also be used as propellant.

The aerosol composition may be excipient free or may optionally contain additional
formulation excipients well known in the art such as surfactants (eg. oleic acid or
lecithin) and cosolvens (eg. ethanol). Pressurised formulations will generally be

30 retained in a canister (eg. an aluminium canister) closed with a valve (eg. a metering

valve) and fitted into an actuator provided with a mouthpiece.

Medicaments for administration by inhalation desirably have a controlled particle size.

The optimum particle size for inhalation into the bronchial system is usually 1-10 um,
35  preferably 2-5 um. Particles having a size above 20 um are generally too large when

inhaled to reach the small airways. To achieve these particle sizes the particles of the

active ingredient as produced may be size reduced by conventional means eg by
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micronisation. The desired fraction may be separated out by air classification or

sieving. Preferably, the particles will be crystalline.

Achieving high dose reproducibility with micronised powders is difficult because of their
poor flowability and extreme agglomeration tendency. To improve the efficiency of dry
powder compositions, the particles should be large while in the inhaler, but small when
discharged into the respiratory tract. Thus, an excipient such as lactose or glucose is
generally employed. The particle size of the excipient will usually be much greater than
the inhaled medicament within the present invention. When the excipient is lactose it
will typically be present as milled lactose, preferably crystalline alpha lactose
monohydrate.

Pressurized aerosol compositions will generally be filled into canisters fitted with a
valve, especially a metering valve. Canisters may optionally be coated with a plastics
material e. g. a fluorocarbon polymer as described in W096/32150. Canisters will be

fitted into an actuator adapted for buccal delivery.

iv) Nasal mucosal administration

The compounds of the invention may also be administered via the nasal mucosal.
Typical compositions for nasal mucosa administration are typically applied by a
metering, atomizing spray pump and are in the form of a solution or suspension in an
inert vehicle such as water optionally in combination with conventional excipients such

as buffers, anti-microbials, tonicity modifying agents and viscosity modifying agents.

v) Parenteral Administration

The compounds of the invention may also be administered directly into the blood
stream, into muscle, or into an internal organ. Suitable means for parenteral
administration include intravenous, intraarterial, intraperitoneal, intrathecal,
intraventricular, intraurethral, intrasternal, intracranial, intramuscular and
subcutaneous. Suitable devices for parenteral administration include needle (including

microneedle) injectors, needle-free injectors and infusion techniques.

Parenteral formulations are typically aqueous solutions which may contain excipients
such as salts, carbohydrates and buffering agents (preferably to a pH of from 3 to 9),
but, for some applications, they may be more suitably formulated as a sterile non-
aqueous solution or as a dried form to be used in conjunction with a suitable vehicle

such as sterile, pyrogen-free water.
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Formul a q;'/()ph%l&% ﬂia@’regdiliy%eoacc&mpl?shgﬂ u%?ng standard pharmaceutical techniques
well known to those skilled in the art. The solubility of compounds of the invention used
in the preparation of parenteral solutions may be increased by the use of appropriate

5  formulation techniques, such as the incorporation of solubility-enhancing agents.

Formulations for parenteral administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,
controlled-, targeted and programmed release. Thus compounds of the invention may
10  be formulated as a solid, semi-solid, or thixotropic liquid for administration as an
implanted depot providing modified release of the active compound. Examples of such

formulations include drug-coated stents and PGLA microspheres.

vi) Topical Administration

15  The compounds of the invention may also be administered topically to the skin or
mucosa, that is, dermally or transdermally. Typical formulations for this purpose include
gels, hydrogels, lotions, solutions, creams, ointments, dusting powders, dressings,
foams, films, skin patches, wafers, implants, sponges, fibers, bandages and
microemulsions. Liposomes may also be used. Typical carriers include alcohol, water,

20  mineral oil, liquid petrolatum, white petrolatum, glycerin, polyethylene glycol and
propylene glycol. Penetration enhancers may be incorporated; see, for example, J
Pharm Sci, 88 (10), 955-958 by Finnin and Morgan (October 1999). Other means of
topical administration include delivery by electroporation, iontophoresis,
phonophoresis, sonophoresis and microneedle or needle-free injection.

25
Formulations for topical administration may be formulated to be immediate and/or
modified release. Modified release formulations include delayed-, sustained-, pulsed-,

controlled-, targeted and programmed release.

30 vii) Rectal/Intravaginal Administration

Compounds of the invention may be administered rectally or vaginally, for example, in
the form of a suppository, pessary, or enema. Cocoa butter is a traditional suppository
base, but various alternatives may be used as appropriate. Formulations for
rectal/vaginal administration may be formulated to be immediate and/or modified

35 release. Modified release formulations include delayed-, sustained-, pulsed-,

controlled-, targeted and programmed release.
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Compounds of the invention may be combined with soluble macromolecular entities,

20  such as cyclodextrin and suitable derivatives thereof or polyethylene glycol-containing
polymers, in order to improve their solubility, dissolution rate, taste-masking,
bioavailability and/or stability for use in any of the aforementioned modes of
administration.

The amount of the active compound administered will be dependent on the subject

25  being treated, the severity of the disorder or condition, the rate of administration, the
disposition of the compound and the discretion of the prescribing physician. However,
an effective dosage is typically in the range of 0.01-3000 mg, more preferably 0.5-1000
mg of active ingredient or the equivalent amount of a pharmaceutically acceptable salt
thereof per day. Daily dosage may be administered in one or more treatments,

30 preferably from 1 to 4 treatments, per day.

Preferably, the the pharmaceutical compositions of the invention are made up in a form
suitable for oral, inhalation or topical administration, being particularly preferred oral or
inhalation administration.

35
The pharmaceutical formulations may conveniently be presented in unit dosage form

and may be prepared by any of the methods well known in the art of pharmacy.



het er oar yl

group fused to a 5- to 9- nenbered cycl oal kyl
group are unsubstituted or substituted by one or

or het
nore substitue

erocycl yl
nts sel ected

froma havogers/arsm a cyano group; a |linear or branche@COEPO@2abdagé group;

a 01-04 hal oal kyl group; a 01-04 hydrexyal kyl group; a 03-07 cycl oal kyl
group; a 25nmonocyclic or bicyclic 06-Cl4aryl group; a 5- to 14- nenbered
het eroaryl group containing at |east one heteroatom selected fromO0, S and

N, a 5- thyefedablyrtetnonmgpdsitien sriocyit Hpsaggrfoum feroexaaipte atpldeat, dapasie cone

het er oat
group;

-0(0) - (
-(OH2) -

- PR ERRS
-NR110(0) - (OH2) n- NR121R13 group; 30a -0(0)-(0OH2)1 3-CN group; a

Pwill Zof
gr oup;

S ooy AP,

I 55&”'38 th

roup

S

mﬁve&&bﬁ%

iAo °
‘P%d (oggﬁ%@s (a%%%f%{%ﬂ

- NR11§( O)szywmm@parmcular adﬂR&l’@% fr)uzq HMINsRARDRE® syb@epyndgier ei n each

n' and n
unsubstlﬁﬁ{

ngQnt

fhe

urt

Far IR LE

s%rbem(%?t}lé:eltéd: 06-014 aryl

one nor € carboxyl 35

-(OH2) nOR11
a
group bei ng
groups. WO

2013/ 017461PCT/ EP2012/ 064426 124 R3 and R4 each i ndependently represent a

hydr ogen
| i near or

i

eHBMo

ranc
substituted by one or

aPEhebROAR

roup

afd Ot aSq’OI%Lﬁét

Pg$%59¢%glkyl grou

which a oup is unsu

p or a
bstituted or

nor e substltuents selected froma Crat al koxy group,

dently

a cyano cl oal kyl group, a phenyl group, a pyridyl group, a
5pyrﬁ21d9%§ﬁ%ﬁ€mg§§$z ﬁ%lperldyl group; R6 and R6 each indepen

r epr esentforautajidn yemplatiofdralsubpénsi@n at om a cyano group, a linear or
branched 01-06 al kyl group, a Crat hal oal kyl group, a Crat hydr

group, a 03-010 cycloal kyl group, a 03-010 cycl oal kenyl group,

10nonocyclic
group contain
14- nmenbered
fromO, S and

pingsedigot i ¢ 06- Cl4aryl
ng at | east one hetero

ghwopnt a 5- to 14- nenbered
atom selected fromO, S and

oxyal kyl

a
het er oar yl
N, a 5- to

| group cont
RSP oo

) Nn- IQ’I?nrmm a -NR11C(

gng at teast one heteroa

a -NR11R12 group; a
ﬂ\-((‘H?\ n-NR12R13 group;

a

-NR11C(0) - (CH
-C(0) - (OH2) 1_

2 group; a -S
-NR11S(0) 2( CH
is 0, 1 or 2

0) 2(OH2) nR11 group; a

3CRe a¢idup: a - (0) - (CHD:

5@11 15group; a -0(0)-(OH
-S(0)2(0OH2) N R11 R12 group;

? BfRlAgthiaideor a - NRL1S
wherein the cycl oal ky

(D) 3( OH2) NR12R13 group; whe
|, cycloal kenyl, aryl, hete

het er ocycl yl
substituents
branched 01-0
group, a 03-0
group, a piper

N NN Ay ¢ rtmneritbhetd ¢ o4
J Al UlisSupusSLUT U Ul
 MELNT parapen

om a 20hal oge

A A cribhet ++ 114 A Ky AN A
\91‘1“ SUubstrtututcu Uy Ulic Ul
dtom a cyano group, a |

5 alkyl group, a Crat hal oalkyl group, a Crat hydr
7 Gegrelladed Rygar a phenyl |#%@p, a pyridyl group, a p
i dyl group or

Sorbitol (70% solution)

11g

Veegum K 109
Flavoring 0,02g

Dye 0,5mg
Distilled water g.s. to 100 mL

Formulation Example 2 (Hard gelatine capsule for oral administration)

15

Ingredient

Amount

Active Compound

1mg

t om sel ect ed

2)n-NR1 1 Ri
a

rein each n
roaryl, and
nor e

i near or
oxyal kyl

yrim di nyl
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branched Crat al kyl group, a Crat hal oal kyl group or a Crat hydroxyal kyl
group; OrFdrindR@6n BkampREcieRktid aRtfdgd foY Inngr@e®, Which al kyl group is
unsubstituted or substituted by one or nore substituents selected froma
Crat al koxy WD 2013/017461PCT/ EP2012/ 064426 125 group, a cyano group, a

03-07 cycl oal kyigresiewp, @ phenyl group,] amBuht dyl group, a pyrijm di nyl
group or a pi neri dvl group; wherein the rnrrpmmrl of formila (I) is ot her

than: 5a) Active Compound (micronized) 0,2 mg
3-[[5-Chloro-2-[[2,5-di net hyl-4-(piperi|di n-4-yl)phenyl ]an no] pyri m di n-4-
yl ] am no] pyri diLaet3éd H) - one; and b) 25 mg

2-[7-[[5-Chl oro-4-[(2-0x0-1, 2-di hydropyridin-3-yl)am no] pyri mdin-2-yl]amn
0] - 8- net hoxy-1, 2,4, 5-tetrahydrobenzof djazepi n-3-yij=-NN-dimethyl acet am de.
102. A conpound according to claiml1l, wherein m X Y, W A B, Dand Rl to
R13 abe dwraelatiordxampleldaiFermylationdoninbaletion wittea OB} epresents a ni trogen
atom A and B represent a -CR, group, mis 0, R2 is other than a
substituted 2,3,4,5-tetrahydro- 1H benzo[ d] azepi ne group or a phenyl group

substituted byl lagmdienti di nyl group. 15| Amourdonpound according|to claim1
or claim2 of [formula (1'): ..... t X N HY oM/ | (R3- C R4
), \/ VNN Active Compound (micronized) 15 mg

Lactose 3000 mg

Formulation Example 5 (Formulation for a MDI)

Ingredient Amount

Active Compound (micronized) 10¢

1,1,1,2,3,3,3-heptafluoro-n-propane g.s. to 200 mL

10
Modifications, which do not affect, alter, change or modify the essential aspects of the
compounds, combinations or pharmaceutical compositions described, are included

within the scope of the present invention.

15



1R A BR5 20Formula (1') wherein, mis O or an integer from1 to 3; 25 W)
2013/ 017461PCT/ EP2012/ 064426 126 A and B each i ndependently represent a

ni t rogen woem3m741- Cl R, group, wherein at | east one of PATAPAIB064Ps esent s
a -ClR group; Wrepresents a linker gglected froma -N R8- group, a
-(CROR10)- group, -0- or -S-; 5 Rl represents a hydrogen atom a |inear or
branched 01-06 al kyl group, a Crat hal oal kyl group, a Crat hydroxyal kyl
group, a Crat al koxy group, a 03-010Ckind oal kyl group, a 03-010

cycl oal kenyl group, a nonocyclic or bicyclic C6-Cld4aryl group, a 5- to 1l4-
menber ed heteroaryl group containing at | east one heteroatom sel ected from
0, S 10and Axjonmrouad 5f farmula4l), orenblearedcéidicelhoasceptablegradiugr sobateaionNng  at

| east one t I - . Wherein the cycl oal kyl,

cycl oal keony ) Ségg{e%‘gﬁ)ﬁ}%é?gg%?'{a{egn%ﬁ'ﬁ%@gﬁggrﬁ'yI groups are unsubstituted
or substituted by one or nore substituents selected froma hal ogen atom a
cyano group, a linear or branched 01-06 al kyl group, a Crat 15hal oal kyl
group, a Crat hydroxyal kyl ,\g_g/o/upk Crat al kyl sul fonyl group, a 03- 07
cycl oal kyl group, a phenyl group, pyridyl group, a pyrimdinyl group or a
pi peridyl group; R2 and R7 each independently represent a hydrogen atom a
hal ogen atom a cyano 20gr©up; i near or brdfched 01-06 al kyl group, a
Crat hal oal kyl group, a Crat hydroxyal kyl groub, a 03-010 cycl oal kyl group,
a 03-010 cycl oal kenyl group, a jmonocyclic ornRBC®4E] i ¢ 06- Cld4aryl group, a
5- to 14- nenbered heteroaryl gwQup N |

XN
T

A\B/D

Formula (1)

10 wherein,

mis0,1,2or 3;

X and Y each independently represent a nitrogen atom or a -CRgs group, wherein at

15 least one of X and Y represents a -CRg group;

A and B each independently represent a nitrogen atom or a -CR; group, wherein at

least one of A and B represents a -CR; group;

20 D represents a nitrogen atom or a -CRs group, wherein when one of A and B

represents a nitrogen atom, D represents a -CRs group;

W represents a linker selected from a -NRg- group, a -(CRgR1¢)- group, -O- or -S-;

25  Rjrepresents a hydrogen atom, a linear or branched C4-Cg¢ alkyl group, a C4+-Cy
haloalkyl group, a C4+-C4 hydroxyalkyl group, a C4-C4 alkoxy group, a Cs-C4o cycloalkyl
group, a C3-C4o cycloalkenyl group, a monocyclic or bicyclic Cs-Cq4 aryl group, a 5- to

14- membered heteroaryl group containing at least one heteroatom selected from O, S



containing at |east one heteroatomselected from0O, S and N, a 5- to 14-
menber ed heterocyclyl group containing at | east one heteroatom sel ected
fromO, Svendidvi7en a 25bi cyclyl group which is a nonocycCriEP2Q@8406082aryl or
5- to 9- nmenbered heteroaryl group fused to a 5- to 9- nenbered cycl oal kyl
or heterocyclyl group, said heteroaryl or heterocyclyl group containing at
| east one heteroatom selected fromO, S and N, wherein the cycl oal kyl,
cycl oal keangll N, cairayd- to fébt memaengid, hetaracyietnt groop gontpiningras Igss] ommbleterratdmn cycl yl

group whigl Ergﬁ lyc 06-09 aryl or 5- to 9- nenbered 30heteroaryl
gr oup fusegbclttec%)jf:'ijtb - ’t%gé/r‘émrrenber ed cycl oal kyl or heterocyclyl group are

unsubsti t ut ed varersinltist cxtaaaday!, lsycloaikert, anyr feetenobgt, iand detesocyelybgroeds f rom a
hal t D1- I ; Cr at
a ogen atom g, EX&@%n@fq‘gﬂg suf’)‘stlt Eg‘% ofE oph%%%ggaﬁ}%e%%egégﬁ@ﬂ&ﬁ qup, a a

hal oal kyl group; "a grou group; a
monocycl i ¢ or haiaggolatam %c;@maro}up gﬂloe@‘ ordranched Cl4s atiwhirerpch GetCer oar yl

group 35cont ai gn S f N, a 5-
to 14- nenberer%ﬁc%g?/ﬁ roh‘éasf ﬁ%&SQ@é@fg rq}) §b @?F@ P%nr}( rﬁg erg%ltom

sel ect ed fr om@,cysloalsd gxpuraa-r(r@qm gtngON ryrlcbud@rotm a(PEHR)drGRYIbugronap; a - NRi
1 R 2 group; Y&r@ Q1 7461PCT/ EP2012/ 064426 127 a

-NRllC(O)-(CHﬁ ]2%6 up; a -NR11C(0)-(CH2)n-NR12R13 group; a
-C(0)-(CH2)1_3-CN group; a -C(0)-(CH2)-R11 group; a -C(0)-(CH2)-N R11 R12

ng%?g( 0)%52%%&”0%%6%{&3% ngt 8;”%%%% %Ehél@lcéregESW%%aan 5eachan
is 0bstl ;gfomq aémegr mamyer Id|bC‘a @raliil gwpi@%&?abaﬁwwro?ﬂ ,GUP1- Geir(r;g <R3 and
m”amoh iTIRR @l Sio R Ot 80l oIRGB o ) OLPE: o, 2
Cr at hydrroammworgmyulpc ©rCa ahyl geaup, 85- tir b otretbeded Déteedakyflgrgioup, whi ch
al kyl grq tdwﬁn&%ﬂ@?&%ﬁ& h‘é'rétr@éiorﬂ eﬁe%%%tfr&#beéel%r\?%e gBGgDCyg]%()a tituents

selected a cyano group, kyl group,
a phddyl @temwclyégwpmmalrmg)alpeasaOpqhehercmttmlselgmdﬁromOaS@unpdN iodgl group;

R5 d t / t d t

cyano. 150 Fa olo0p SARAE Brhdnde R SR ard o BT {oOP HerAbAB RGBS U °
group, a f@eaottorw@rtoﬁymenwereﬁwtoalkal Q@ dheterocysiyt froapksdid betewnaryl ar 03- 010

cycl oal k %er 0311’9 oug c'gﬂt%ﬂw %t'l&as?%n?h%t\éf alt&nQQreEiJeé%H Og RN, @ o> to 14-

menber ed roup arnin east one heter oa om sél ected from
0, S and N, a V#hergio tflelcqumé rc&@loaibere'ﬂ acylcheférogryd @pd beteredyaiyhgroaps.| east one
het engat om Sela%ﬁttﬁéjbifcfl(gﬂ]gpoup%ﬁWisl\é monocyclic Cg-Cg aryl or 5- to 9- membered
heteroaryl group fused to a 5- to 9- membered cycloalkyl or heterocyclyl group
are unsubstituted or substituted by one or more substituents selected from a
halogen atom; a cyano group; a linear or branched C4-Cs alkyl group; a C4-Cy
haloalkyl group; a C4+-C4 hydroxyalkyl group; a Cs-C; cycloalkyl group; a
25 monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group
containing at least one heteroatom selected from O, S and N; a 5- to 14-
membered heterocyclyl group containing at least one heteroatom selected from
0O, S and N; a -(CH;)+.sCN group; a -(CH,),OR1; group; a -NR41R42 group;
a -NR1C(O)~(CHz)s-R12 group; a -NR11C(O)-(CH2),-NR12R13 group;
30 a -C(O)-(CH3)1.3-CN group; a -C(O)-(CH,)s-R41 group; a -(CH5),-C(O)-(CH3),-
NR11R12 group; a -(CH3),-S(0O)2(CH;),R11 group; a -(CH3),-S(O)2(CH2).NR11R12
group; a -NR11S(0O),(CH,),R12 group or a -NR41S(0O),(CH,),NR2R3 group;
wherein each n’ and n are 0, 1 or 2; said monocyclic or bicyclic Cg-Cy4 aryl
group being unsubstituted or further substituted by one or more carboxyl

35 groups.



20a - (CH2)nOR11 group; a -NR11R12 group; a -NR11C(0)-(CH2)n-Rl2group; a
-NR11C(0)-(CH2) n-NR12R13 group; a -C(0)-(0OH2)1 _3-CN group; a

-C(0) - (Crap-2rRBlv1gteoup; a -0(0)-(OH2)N-NRL 1 R 2 group; &CTHPR)12(06H2¢ nR11
group; a -S(0)2(0OH2) N R11 R12 group; @4 NR11S(0)2(OH2) nR12group or a
-NR11S(0) 2( OH2) NR12R13 group; wherein each nis 0, 1 or 2; 25wherein the
cycl oal kyl, cycl oal kenyl, aryl, heteroaryl, and heterocyclyl groups are
unsubst i tRetard Rreash rstependeandy bgpresent ehydimgen stdpsta €uenbaoakyl goaupdaf rom a

nal oal Ky1Cor DU SERAFOR o e PO e CR0 880 hud Bty Bl oy

group, a Ymgubsiyuted powstiutqﬁyby eriecdrmpéregrbstiyerds pélpaed trpin ag@e@pathpstOa
-0(0) - R 0 h
i n((je|)oe§1d %)rb '}B&%E%g EUQCﬁ gg%ﬂk o(%]]p gpég ¥I gﬁ%poglp%%/l gr ou?gr aeaCrCat

hydr oﬁyalﬂwmlgmxblgmlmror@ pln)ewlakgroup branched 01-06 al kyl group, which al kyl
group i s unsubstituted or substituted by one or nore substituents sel ected

froma Crat 35a| koxy group, a cyano group, a 03-07 cycloal kyl group, a

phenyl grRuagnd Rs gaohiintidpegdenily reprepgnts eihgdnogen groou@ alogen@iterara dydnogr oup;
WO 2013/ 0 it dent |
repr esentg]rgzﬁ{ﬁJa %élgﬁzbg%%h%%? %‘%ﬁg{%%él ?(61% ?g@sﬁ}ggr ai'?’ %yg‘fgi;afﬂyl Y

group or ha/drqxuelayl gmumuaemeqam@y@qalmgmunoya Cg@mwclqﬂfhe@w giblyla group i s
Grat 3 kal§shle S IRILAC LB oD, B B ritfiibd HERI GRS TE L1 %0t aup
a pyri plylcogtampg aiﬂaaqjyoneﬂﬂethrwbmglemtedcfronaopﬁmldiNiya 5-go ddpmembered] corrppund,
<CE1 L1l S PASEA 0, 1 e ISVl ShpgReTL 2 || ke
are as de€f1(GH®Dn®lﬁ11ch@tlnmlNRa1rRiz oioeped N @f@r(&bby-Ridgreppiesent s a - NR8-
group wher qj 10 ) ceording to to
any one g%ﬂéﬁé%r)é?@a)r%% R)%% @f(bﬁ‘ﬁlscr\? rggén rac(@tyne,agbg &h atom a

| i nedd orgrburirckéd)-(CHAASNRI 1Ry grgmmmﬁ(@)zﬁmnﬂaagr@ap kay 1S (@il NR:@R12CA
B e e et e T e
prefe’rabIQBCheﬂpS@sbnt% a hydrogen atom a |inear or branched Crat al kyl

Oyl oal iyl qr AARrOR Uy bycaD oy okt S IRBLSE anlHRocRV e | ri more
preferably rew@gmwti@tedycmsog@tﬁutad bynone or mo;eeﬁutzstltum&rsele@tﬁddnorma al kyl
groupy a 01- O%am;leﬂ‘%‘lt&?{,l a éVanU%r&fp, 4 |I9&él’0(§ bpé/rﬂ:hgé(ﬁ-ldé%llkygérglfﬂ;a C+-Cy4

haloalkyl group, a C+-C4 hydroxyalkyl group, a Cs-C; cycloalkyl, a phenyl group,

a pyridyl group, a pyrimidinyl group, a piperidyl group or

a -C(O)-(CH2)-NR+1R12 group; wherein nis 0, 1 or 2;

25 Rs, Rg and Rygeach independently represent a hydrogen atom, a C4-C,4 haloalkyl
group, a C4-C4 hydroxyalkyl group or a linear or branched C4-Cg alkyl group, which alkyl
group is unsubstituted or substituted by one or more substituents selected from a C4-C4
alkoxy group, a cyano group, a C3-C7 cycloalkyl group, a phenyl group, a pyridyl group,
a pyrimidinyl group or a piperidyl group;

30
R11, R12 and Ryz each independently represent a hydrogen atom; a C4-C,4 haloalkyl
group; a C4-C4 hydroxyalkyl group; a 5-to 9- membered heterocyclyl group contaning
one, two or three heteroatoms selected from O, S and N, which heterocyclyl group is
unsubstituted or substituted by one or more substituents selected from a halogen atom,

35  ahydroxyl group, a linear or branched C4-C, alkyl group, a C4-C,4 haloalkyl group or a
C+-C4 hydroxyalkyl group; or linear or branched C4-Cg alkyl group, which alkyl group is

unsubstituted or substituted by one or more substituents selected from a C4-C4 alkoxy



and wherein Rl nost preferably represents a hydrogen atom 25 6. A

conpound according to any one of clainms 1, 2, 4 and 5, wherein R2

repr esentwoaoiymesn or branched 01-08 al kyl group, a Cr aCThzk@alokise gr oup,

a Crat hydroxyal kyl group, a 03-07 cyetval kyl group, a nonocyclic or

bi cyclic 08-ClOaryl group, a 5- to 7- nmenbered heteroaryl group containing

one, two or three heteroatons selected fromO, 30S and N, a 5- to 7-

menber ed melureraaww glougr a Gp-Ce it lkyl mgoupn e phemy gorupt bpyedhgtaeipoat ons

sel ected t he cycl oal kyl, cycl oal kenyl, aryl,

het er oarﬁyr ﬁ%@r ocy)?er‘MQQérgh%s are unsubstituted or substituted by one
nor e substl tuents selected froma hal ogen atom a cyano group; a linear

or branch,grqﬁ moyh t@@c%ﬂ%ﬁ%%ﬁula@%?ﬁegagﬂl oal kyl group; a Crat

hydr oxyal group group; a nonocyclic or bicyclic
08- Cl4ar \d) 3@{{53Gblorca25[2 &dimﬁthyl ﬁﬁplb@h@d%fé)pb@rmﬂaminogwonpdlméﬂt ai ning at |east

ggis?%&?k@%@%@@@ggﬁﬁgé&ﬂgg 9295ngggei\ledahg£ e'; gcigl-yl group containing at

| east oneb)Rel diSeGhloro-4-HP-@xo-dR-fihgdnopyridd-arydamjnodpysinihePyjadiogBoup; a

CH2 R12 X
NRLLG, ) PP e A Do it B MGy 23 v @
-C(0)-(CH2) n-R11 group; a-(CH2)n-C(0)-(CH2)n- 5NR11 R12 group a
CH2 S(0)2(CH2) NR11R12 X
_Nmilé( O%WQ%‘%}HQ'” Lﬂ(E)Claﬁl?\l (18( 2))n2(g:l-|)2)§1NR1)2R139r oup?r\%gr e?n each n'
and n ar evggrein norX, 2, Varfd Batiearsl Y 1RIR:; aR13s dafimefRirBclaine’zandddfareisavhen cl ai m 1
d said i . ti
and oo 9 TIPS o8 S| Ko BN - ERUACLS. HIUIRLLELPRR
accor di nga substlutdda, 34 nletrelydiorpl- b@gﬁ@wﬁp@e@rwm@rp@nym@mhed 01-06

al kyl t roup, a Crat hydroxyal kyl group, a 03-07
cycl oaI k Bgsgt}t(qteg& nocﬁ}%l c or bicyclic 06-010 aryl group, a 5- to 7-

rrerrbehSed het eroaryl group containing one, two or three heteroatons sel ected

fromO, e&bn ouﬂd%ccér&n Igm?gr%ﬁ%ﬁ? g%tfgn%%c(k?_/l group contai ni ng one,

two or thre t er oat ons T?ecte , an , wWherein the cycl oal kyl,
cycl oal kenyl, aryl, heteroaryl, and heterocyclyl groups are unsubstituted
or substituted by one or nore substituents selected froma hal ogen atom a
cyano group; a linear or bq@pﬁﬁe§>pl 06 al kyl group; a Crat 20hal oal kyl
group; a Crat hydroxyal kyl gfoup; 03-07 cycl oal kyl group; a

0 = R,
|

(R3CR4

o

20 Formula (I")
wherein,

m is 0 or an integer from 1 to 3;
25
X and Y each independently represent a nitrogen atom or a -CRgs group, wherein at

least one of X and Y represents a -CRg group;



nonocyclic or bicyclic 06-Cl4aryl group; a 5- to 14- nenbered heteroaryl
group containing at |east one heteroatomselected from0O, Sand N, a 5- to
14- nmenbewedotsatiessocycl yl group containing at | east onePh@iEPR@aoeel ect ed
fromO, Sand N, a -(OH2)1_30N group; 1% - (CH2) nOR11 group; a -NRL1R12
group; 25a -NR11C(0)-(CH2)n-R12group; a -NR11C(0)-(CH2)n-NR12R13 group; a
-C(0)-(0OH2)1 _3-CN group; a -0(0)-(0OH2)n-R11 group; a -0(0)-(0OH)Nn-NR1L1R12
group; a A SidBZackidepaideytly (gpresent ShiHoEORRMNRLL RIR, gnooppyhegein at

-NRllS( 0)@45?8%%'85&%%%%8%@ %?ﬁ%}pﬁla—m NR12R13 group; wherein each n

and wnherei 3 are as defined in claim1 and
305a|d nmonocyclic or bicyclic 06-014 aryl group is unsubstituted or further

SubSt € Ut B O o IR AR KL NALOUDS, o (o ) GIBORNG, agcor ding o

any one of e pr ece ing claims, wheré independently
represent a hydr ogen atomor a linear or br anched 01- 06 al kyl group,

V0 2013/ QYR ERRAr BB b e Rl G ARl AE ST e
i ndependdraidajkyt gioups@ft-Ca hiigroxyegieh geupna 64-Ca alkiorg groupr a Bednctystbatkyt 03 al kyl
Pepr esent a2 igRTePaRFOuE o FRNBoRIE bEERRYY RIS ¥ g 1o
any one df4- mwntpﬂred:betem@lrsdbmurmmonmgaamewonepe@s@hors salelledrfiogeR, &t om a
hal ogen afomqy &% %ﬁh%géﬁgerea He:te{g&gfc IyP roBb%gﬁtg@ﬂ@gt%asfb#% EF At a O at

hal oal kyl~ gr oup roxya group, 10a
- (CH2) nO%iBleC@pdfapn(hSaﬂﬂlNJMZ group, a NRllC(O) (CHZ)n RlZgroup, a

-NR11C(0) - (CH 1 ) r

00 ( i) - RV RyciBahbiegl) Aitdgberyt M BeRAod ooty o) s
group, a - S(0)a¢ ar)ostiNtedior sRbStitgted b one of mnels&(t@)lw(amazs)elﬂan.ezig‘rcmmp or a
-NR11S(0) 2( CH ?}U”f . \pé]gr i : erein Rll
R12 and R13 eﬁ:%ﬁ epe’%ﬂ%f))g r b?e“@ee}%f&g) %é r?ﬂ{;{{%% WPI near
brandfed 01- 0daidakyl grgrpugCi-C1 Oydroxyetiyporend, a@c@nalkwl@ultf@ybgrxbumaacsf the
precedi ng cl a| gl!ld?g e n atom a
cyano group, a Ilﬁlgwgﬁlgr r’ar@%ﬁ@e‘%’&g} %ﬁkw%&% Qp%rﬂ@na/?g%g})%g?kyl gr oup,
a Crat hydr oxyupekigyl ggoerip, a 03-07 cycl oal kyI group, a 20nonocyclic or

bi cyclic 06-Cl10 aryl group, a 5- to 7- nenbered heteroaryl group containing

one, two or three h(_ateroatoms selected fromO, Sand N, or a 5- to 7-
menber ed RetindrRyepch yridegemdgntly capregsent afydngen atem, arhaldges atdret @ eygabons

sel e0iged JibflineS: &ifaMyelotceldioh BouBYE R ihloaidi o g eeoar vl and

het erocyc y ‘groups are yst it or'substit ohé! two or three
subst i t uendxyelkdereup, ir&rla cycloalkyl group, a Cs-Cqo cycloalkenyl group, a

monocyclic or bicyclic Cs-Cq4aryl group, a 5- to 14- membered heteroaryl group
containing at least one heteroatom selected from O, S and N, a 5- to 14- membered
heterocyclyl group containing at least one heteroatom selected from O, S and N, ora
25  bicyclyl group which is a monocyclic Cs-Coaryl or 5- to 9- membered heteroaryl group
fused to a 5- to 9- membered cycloalkyl or heterocyclyl group, said heteroaryl or
heterocyclyl group containing at least one heteroatom selected from O, S and N,
wherein the cycloalkyl, cycloalkenyl, aryl, heteroaryl, and heterocyclyl groups,
and the bicyclyl group which is a monocyclic Cs-Cgaryl or 5- to 9- membered
30 heteroaryl group fused to a 5- to 9- membered cycloalkyl or heterocyclyl group
are unsubstituted or substituted by one or more substituents selected from a
halogen atom; a cyano group; a linear or branched C4-Cs alkyl group; a C4-Cy
haloalkyl group; a C4+-C4 hydroxyalkyl group; a Cs-C; cycloalkyl group; a
monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group
35 containing at least one heteroatom selected from O, S and N; a 5- to 14-
membered heterocyclyl group containing at least one heteroatom selected from
0O, S and N; a -(CH;)+.sCN group; a -(CH,),OR1; group; a -NR41R42 group;



hal ogen atom a cyano group, a linear or branched 01-06 al kyl group, a Crat
hal oal kyl group, a Crat hydroxyal kyl group, a 03-07 cycloal kyl, a phenyl
group, a woritdi7gnoup, a pyrimdinyl group, a piperi dyPCEEPQ2/064426 a
-0(0)-(0OH2) n- NRL1R12gr oup; wherein n 1370, 1 or 2; and wherein R11 and R12
30each i ndependently represent a hydrogen atomor a |linear or branched
01-03 al kyl group. 11. A conpound according to any one of the preceding

cl ai ms, wher eiarNRA1G(EP1(EHaRRs groty; dr -dfarC(80)-¢GH.)aNRalFageroupt om a cyano

group, a lineay._ g ch t.a i up, Cr I kYl group, a
Crat hydr oxyalaiﬁbékbéﬁ%fh@q@%ac?’@%@kg’%@pgﬁﬂ%; %é@rr@llé%lhlh%% bi cyclic
06- C10 aryl grovoyn; aaSH9)(GHhR1ngrotieree® (B p{ @1 0MNRRgomup; cont ai ni ng one, two
or three heterpo ted fr . 0 ,.7: -

20151 01 7461 PCT RESOTSISeaasE oot B R R St it ofupbhersin i i ng
one, Hwo or t leaek nhebet obZ;marl meh@ytiEdorfhieydi@Ce-Siaand ghupiiedrei n t he
cycl oal kyl, ar : f | yi r substituted or
substituted by%%%%%?ﬁ{tg\%ggﬁu%%@gsgﬁ%gt@%grﬁ(éncgéeﬁg@t&éﬂ g&r%% a 5hal ogen
atom a cyano group, a linear or branched 01-06 al kyl group, a 01-04

hal oal kyl , - Q7 | )
o oot ol gty Bl Spalin s S R SlcPiabaRl L 0uE, o

phenyl group, a ridyl
group, a Gy®i middbxyplkylggrouper alingaper breymthe 61, alkyl-of @THR WhicB@Nky goup is a

- (CH2[)nOR : o) - NR: = = 0 Oa
(S TR Vo DAL SRy

- C(0) - ( CHzdup, Rickage guuip, aCe@@ycloﬂleE)grcbl\tlulgﬁ g?g;sg(gg_lt%m igsllgdyl §(ip2é CH2) R11
roup, a : Jﬁ;@r .a - n roup or a
EJNRlES( 0)%%@1%%& g:ljr oﬁg{é}aﬁ?pe’r ein eachnis 0, 1 or92; gnd wherein
R11, R12 and R13 each independently represent a hydrogen atomor a linear

or 15brarl§5ha%‘3 RleR ir?de%t?eglﬁlg'ﬂ%ges £ er@gr%t%@%% gfto?ag@%e ! &nté’cﬁée?l%l one of

t he preceding clal s, repr nts a en at om or i near or
br andiled @U@ lmekyor lyamehed Gakieckyh biopp, @ Colp habalysarbgm.ia G-6d or

= by oge byt bralf By oo ol DS LRI BB erei n R
mor e pr efrepradsyglicra picysinCsCa ahy dgravigea Satco™- nkBnbered heteroaryl group
containing at least one heteroatom selected from O, S and N, a 5- to 14- membered
heterocyclyl group containing at least one heteroatom selected from O, S and N,
20  a-(CH),OR4q group; a -NR1R+, group; a -NR1C(O)-(CH,),-R42 group;
a -NR11C(O)-(CH2)n-NR12R13 group; a -C(O)-(CH2)1.5-CN group; a -C(O)-(CH2)s-Ru1
group; a -C(O)-(CH2)-NR11R+2 group; a -S(O)2(CHz)nR11 group; a -S(O)2(CH2)aNR11R12
group; a -NR1S(O),(CH3).R12 group or a -NR1S(O)2(CH2)n.NR+2R13 group; wherein
eachnis 0,1 or 2;
25 wherein the cycloalkyl, cycloalkenyl, aryl, heteroaryl, and heterocyclyl groups
are unsubstituted or substituted by one or more substituents selected from a
halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4+-Cy
haloalkyl group, a C4+-C4 hydroxyalkyl group, a Cs-C; cycloalkyl, a phenyl group,
a pyridyl group, a pyrimidinyl group, a piperidyl group or
30 a -C(O)-(CH2).-NR4R2 group; wherein nis 0, 1 or 2;

Rs, Rg and Ry each independently represent a hydrogen atom, a C4-C, haloalkyl
group, a C4-C4 hydroxyalkyl group or a linear or branched C4-Cg alkyl group, which alkyl
group is unsubstituted or substituted by one or more substituents selected from a C4-C4

35 alkoxy group, a cyano group, a Cs-C; cycloalkyl group, a phenyl group, a pyridyl group,
a pyrimidinyl group or a piperidyl group;



13. A compound according to claim1, wherein: mis 0, 1 or 2; 30X is a
nitrogen atomand Y is a -CR6 group; or Yis anitrogen atomand X is a
-CR6 grouwng20r3/taoteh X and Y are a - CR6group; A i s aPairtEPOgenéHOM B is
a -CR group and Dis a -CR5 group; o8 is a nitrogen atom Ais a -CR
group and Dis a -CR5 group; or both A and B are a -CR, group and D is
35nitrogen atomor a -CR5 group; WD 2013/017461PCT/ EP2012/ 064426 132 - NR8-
group; RiRIRikepd Eseracs indeppadendlg mepresant adydiogeartam, € afichadalBdl- 06 al kyl

g;grgél kﬁ%ﬂé{?% (93(13 Fﬂ%)(ﬁé’)h/aﬂg/gf#&dp &%ﬂneoa‘}opgglng%é'@bké aﬂ%ﬁ,&rﬁ g\zh la(?lé/r oup or
a piperi cgjbu;glsmmpubsﬁﬂﬂectprrwehwsedd)yl oneemmare Sbbﬁmﬂméﬁ:lsmct%fraﬂnleyQ Group, a
ar oup,  a SrS et 84Bangadin i SRR oy 3 Reny? gt d pfA GBUEY

het er 6ar;dp3gmmdlpylcgnmraorm nlgemwegrqumo or thr ee het er oat ons 10sel ected from
0, Sand N, a 5- to 7- nenbered heterocyclyl group containing one, two or
three heteroatons selected from0O, S and N, wherein the cycloal kyl,

cycl oal kehW gonaroping akiedrding4e ghy oraf thepacediyglcwimgwtqm@naveememmtﬁsai t ut ed

or substifuLed, Yo 3N Paﬁcﬁ#g% (tg%ﬁ ?@@lp%ﬂ&%u ggigggﬁli%gggatom a

cyano group; a l1near rou al kyl
group; a @ﬂnaaﬂlnhy@lmwaah Iuflereim pigierably ¥ repressntd @aNRy grgupwpere Raosiocycl i c
or bigycl SRR FHAasiw 1 group; a 5- to 14- menbered heteroaryl group
cont ai ni ng at Feas one het eroat om sel ected fromO, S and N, a 5- to 14-
menber ed heterocyclyl group containing at | east one heteroatom sel ected

f 0, ' - : ) - : : : - 12
g:StTp; 2356'1%{]%‘5%1083 8)a€%)3;-rt]§ 1 r‘g‘%‘?‘ct@e p%%%@%%%%%fﬁ&%%@oup a
- C( 0) - ( Ori2hydragednatgmoa finear or O(aBich¢ B2 aRYgrgu @G 1-C4 haloalky! group, a C1-
o), - bR N e e SR P el By

-(OH), 1R1 4 Y%{J

-(NR111)§( O)Q/ﬁ%éﬁér)yﬂgmém:@gmwml gvhemel n eachéz:r\%) and n are 0, 1 or 2 and said
nonocycl |aﬁ1gor bi cyclic 06-014 aryl 25group is unsubstituted or further

substituted by one or nore carboxyl groups. R3 and R4 each independently

r epr esentwrerbipdt agefarabtyorpmsents lai iydengeoratdm anlitead oodraoehes GyCs @dup, whi ch
al kyl nsu 0 . 30R5
repr esen?#glétd%%r%‘ Qﬁ&%{%ﬁo&hﬁﬁg %gltb%:}{m&ga%/lg%@é%? Q’??&E@Myl%%? or

br anched Flm%nﬂégrallﬂ(wa pyTslypgroap;01.- 04 hal oal kyl group, a 01-04 hydroxyal kyl
grou% aé}% 07 cycl oal kyl group, a -(OH)nOR11 group, a -NR11R12 group, a
- NR1 8( 0)-(0OH2)-R12 group, a -NR110(O0)-(OH2)n-NR12R13 group, a

- 0( 0) - ( Cnhereig-Raxhage pugferably represents a hydrogen atom, a linear or branched C+-Cs

alkyl group, a C4-C3 haloalkyl group or a C4-C3 hydroxyalkyl group;
and
wherein Ry most preferably represents a hydrogen atom.
25
6. A compound according to any one of claims 1, 2, 4 and 5, wherein R, represents a
linear or branched C4-Cs alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl
group, a C3-C; cycloalkyl group, a monocyclic or bicyclic Cs-Cqo aryl group, a 5- to 7-
membered heteroaryl group containing one, two or three heteroatoms selected from O,
30 S andN, a5-to 7- membered heterocyclyl group containing one, two or three
heteroatoms selected from O, S and N,
wherein the cycloalkyl, cycloalkenyl, aryl, heteroaryl, and heterocyclyl groups
are unsubstituted or substituted by one or more substituents selected from a
halogen atom; a cyano group; a linear or branched C4-Cs alkyl group; a C4-Cy
35 haloalkyl group; a C4+-C4 hydroxyalkyl group; a Cs-C; cycloalkyl group; a
monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group

containing at least one heteroatom selected from O, S and N; a 5- to 14-



a -0(0)-(0H2)n-R11 group, a -0(0)-(0OH2)-NRL1R12 group, a -S(0)2(0H2)nR11
group, 35a -S(0)2(0OH2)NnNNRL1R12 group, a -NR11S(0)2(0OH2)nR12group or a
-NR11S( 0)wROhB)MMNR12R13 group; wherein each n is 0, 1 0PCZ/EP20A064426
2013/ 017461PCT/ EP2012/ 064426 133 R6 represents a hydrogen atom a hal ogen
atom a cyano group, a linear or branched 01-04 al kyl group, a 01-04

hal oal kyl group, a 01-04 hydroxyal kyl group, a 03-07 cycl oal kyl group, a
nmonocycl i ¢ or rérohered betesoagtigbgrolip gcpruaipi,ngatfeastonemetﬂt@atmm seledted domar yl

e I A e e T U
het er oat ons se étRNﬂCX)KGH‘z)QRmEgramm a\&NRMfé(OE}I(ﬁHi)hélPegRak gla)upyl arylEj )

het I t t :
hetoroar ! and RSl aRteL PARUESCRORHIRUES A S, S4Bsieued by one
| i nea or br aﬁ‘bckhelam@mt@ﬁaa(odwn §tQ))u(§thngrOWp mkﬁmgas@)z(@mwﬂ%z 01- 04
hyd | kyl

oyt m oyl grEoul? s REPSIOL (NSRS rEtb or 8 NRER - BESRRBYOIEY (Pl
wherein n is Gryheleloreth ﬁé?andeparesﬁeﬁtcs2aamWWhetgerRameanthearegerdeam&ﬁn a
Cyano group, hl'a[?‘rer‘q EBrrﬁ gglclé%#gg%%ée-&ﬁ legE(HJB IS ﬁn%sf%te@a&roal kyl

group, a 01-0 drox al® group, a nonocyclic
or bicyclic Oﬁur@mauwtltlged)bpOnaOSmOtmcaTboxybgﬂ@ep@d heteroaryl group

cont aiyni ng one, two or three heteroatoms selected fromO, S and N, a 5- to
7- rrenbered het er ocycl yl group containing one, two or three heteroatons
sel ect ed # Aosantpousd ancbriing 20eken 8i wherhio Ruyepresérity b linganydr bravehed 6aC0gl  and
het erocyc], up d~o n or three
subst i tueén%gsgg)rgﬁe %égf ;ﬁa}é'aﬁégpi% 5Léte§ % ¥%%‘>§1% H)}/ Q#BGS pr’(f)e Sy(iléa W or

br anched @eu@& rabhodycligrasipicyclic O&Cmryiarcwl, Ryt tcg?ﬁu@nb@reom@aomyicgf@wal kyl
group, a Rhen n r-oup substituted
by a car bcg)?ﬁa\(})r?ggf&(Fé %5%y{hr&am¢{8ror%ﬂ)u é(éé%(g@(%% dsa?lrﬂ{]ﬁgér((b)u%,ﬁa pi peri dyl
grouds a mé¢abred hBtHRD@DtngrouaCor(tmmprmamvcg@rdm@e heterpidhRBRlegiedlipm a
-NR110( 0) %)5% QNR129roup, a -NR110(0)-(OH2) n-NR12R13 group, a

-0(0) - ( group, a -0(0)-(OH2)n-R11 group, a -0(0)-(0OH)-NRL1R12
group, a S( 0)veH{empin iRt dyotpradiyp cy@loal B¢ry), 20 bHBteRayR B d detenggcycll groups

B N_RllS( 0) 2( O—I?rg Eé&ﬂ%ﬁtld%do& sﬁBé’t.t%t'é'gz%%%Q)o?&%%M%%ﬁ%%e%%% rx\’Qer ein each

nis 0, 1 or presents a en atomor a |1 near or branched 01-06
al kyl group, \miczgenalltdwla HeOQ@roup; arhsaamnbrmcedd@n -Ca @it group:eaiCb s a

01- 022%' koxy grh%\b%ikyl group; a C¢-C4 hydroxyalkyl group; a Cs-C; cycloalkyl group; a

monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group
containing at least one heteroatom selected from O, S and N; a 5- to 14-
membered heterocyclyl group containing at least one heteroatom selected from
0O, S and N; a -(CH;)+.sCN group; a -(CH,),OR1; group; a -NR41R42 group;

25 a -NR11C(O)~(CH2)n-R12 group; a -NR11C(O)~(CH2),-NR12R13 group;
a -C(O)(CH2)1.5-CN group; a -C(O)-(CHa)s-R11 group; a -C(O)-(CHz)a-NR11R2
group; a -S(0)2(CH2).R11 group; a -8(0)2(CH2).NR11R12 group;
a -NR11S(0),(CH,),R12 group or a -NR41S(0),(CH,),NR2R13 group; wherein
each nis 0, 1 or 2; and wherein R4y, R12 and Ryz are as defined in claim 1 and

30 said monocyclic or bicyclic Cs-C14 aryl group is unsubstituted or further

substituted by one or more carboxyl groups.

8. A compound according to any one of the preceding claims, wherein R; and Rseach
independently represent a hydrogen atom or a linear or branched C4-Cg alkyl group,
35  which alkyl group is unsubstituted or substituted by a C4-C, alkoxy group;

and



WO 2013/ 017461PCT/ EP2012/ 064426 134 R11, R12 and R13 each independently
represent a hydrogen atom a linear or branched 01-03 al kyl group, or a 5-
to 7- nermverets/heteer ocycl yl group containi ng one, two oPCrmrPe@2loeiseé oat ons
selected from0O, S and N, which heteroxtyclyl group is unsubstituted or
substituted by one, two or three substituents selected froma hal ogen atom
a Shydroxyl group, a linear or branched 01-04 al kyl group, a 01-04

hal oal kylwhgreioRs@nddR.@ref@ablyyahch indepkydendy oegiesend a hixdogapetemioaz cor di ng to

claim 13,, n%ﬁéredrgnchﬁgreéicfssa(?kgl EJF@&E) 2; both X and Y represents a -CR6 group;

Ais a nitrogen ato "group and Dis a -CR5 group; or Bis a
nitrogen aa[tdom 15A is a -CR, group and Dis a -CR5 group; or both A and B

are, 2.~ SRundbte Atk D3 ophi 0GR OO (e UR 0 BhECRERPGNS S 2

- NR8- 5gr ougthylZowRL r epresents a hydr ogen atom a linear or branched 01-06
al kyl group, a 01-04 hal oal kyl group, a 01-04 hydroxyal kyl group, a 03-07
cycl oal kyl group, a phenyl group, a pyridyl group, a pyrimdinyl group or a
pi peri dyl9. g\rmmmouzaﬁzcwréipgé@ew sneaofl the eraceding isledme vewrg)n Ro Geaeseplts gr oup, a

01- 04 hal Y. 7~C

group, a (ﬁlgrﬁuegi’r]al e911at8§i Qﬁg&@%@ 64“ roﬁH'pbraﬁli‘g%%i (9 Mﬁ%%géd%d

het er oar yd Cgcmbploalbwtmun ﬁg31e®mydrwakkvl growe e @ne@mmmm@sem ected fromOo,
S an C Nt ng one, two or

t hr eg het er(ggf)b(?rls?11§ : g é'%?? dﬁé@wsa/g\sn%”(&@)ggp' )g f%l p’ﬂe cycl oal kyl ,

cycl oal k@WRn%(JQM(CHb})e{I\k&d%aE groupaadCdﬂe)t(@H@hy@l\ygrogp,cm&ioén(@HﬂmBubsti tuted
or substi | t I l\@gen, atom a
Cyano or UL S BIQERHENEREE F438 6, MR 6580, SRRy
group; a dIQuD4 Nﬁiﬁ(%fﬂymggr@upora NBﬂS?O)z&iH'NMIR{ng grooippwhereimonocycl i ¢
or bicycl 1 | roup

35cont ai n%afgaqg 6:I felglg one\mﬁ?lgﬁdgt 6?mgnsdélﬁ1€c% éd ?%g&déﬁﬁﬂeg%d%htg - to 14-
menbdibed hydtageo@arh  a dinearr beancheh Cns atkyl gragp. one het er oat om sel ect ed
fromO, 5and N, a -(OH2)1_30N group; a -(OH2)nOR11 group; a -NR 1 R 2

group; WO 2013/ 017461PCT/ EP2012/ 064426 135
10. A compound according to any one of the preceding claims, wherein Rs represents a

hydrogen atom, a halogen atom, a cyano group, a linear or branched C4-C, alkyl group,
a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a Cs-C; cycloalkyl group, a
20  monocyclic or bicyclic Cs-Cqo aryl group, a 5- to 7- membered heteroaryl group
containing one, two or three heteroatoms selected from O, S and N, or a 5- to 7-
membered heterocyclyl group containing one, two or three heteroatoms selected from
0O, Sand N,
wherein the cycloalkyl, aryl, heteroaryl and heterocyclyl groups are
25 unsubstituted or substituted by one, two or three substituents selected from a
halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4-Cy
haloalkyl group, a C+-C4 hydroxyalkyl group, a Cs-C; cycloalkyl, a phenyl group,
a pyridyl group, a pyrimidinyl group, a piperidyl group, or
a -C(O)-(CH2)s-NR4R2 group; wherein nis 0, 1 or 2; and wherein Ry and Ry,
30 each independently represent a hydrogen atom or a linear or branched C4-C3

alkyl group.

11. A compound according to any one of the preceding claims, wherein R; represents a

hydrogen atom, a halogen atom, a cyano group, a linear or branched C4-C, alkyl group,
35 a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a Cs-C; cycloalkyl group, a

monocyclic or bicyclic Cs-Cqoaryl group, a 5- to 7- membered heteroaryl group

containing one, two or three heteroatoms selected from O, Sand N, a 5-to 7-



a -NR11C(0)-(CH2) n- R12group; a -NR11C(0)-(CH2)n-NR12R13 group; a
-C(0)-(CH2)1 _3-CN group; a -C(0)-(CH2)n-R11 group; a-(CH2)",-C(0)-(CH2) NRL
1 R12 growp;20e/01(461H2) n- S(0) 2( CH2) nR11 group; a - (CH2) n- 8COEPR@RDMRL 1 R12
group; a -NR11S(0)2(CH2) nR12group or @t NR11S(0) 2( CH2) nNR12R13gr oup;
S5wherein each n' and n are 0, 1 or 2 and said nonocyclic or bicyclic 06-014
aryl group is unsubstituted or further substituted by one or nore carboxyl
groups. RBembereRhetenadyciyhgiepe ndwaining anepivesaribrea hiejeloaigen saleoteddroma | i near
or branchg %gr} 6 al kyl group, which al kyl group is unsubstituted or
substituted by a’01-02al koxy group; 10 R5 represents a hydrogen atom a

hal ogen at om whecgiate gycmafkyl, aryl|h$@0ar<ykarbﬂm’nemeyt|}¢gaIUpalakejl group, a Crat

hal oal kyl ,

M op) nor1S grluB e pf MBS denetti B e MpRuGHEHRLEY 5B 810 2

- NR116( 0) - ( CHDalpgeRBEERL.3 ¢raogroup, aBhedr-qr Oriched Cails guitkylgroup.5aC+-Cy

aroup, & - 50y 2RA, REtRR 5 G bib ORI BbrE I ER g e gk e BN

;1 NEllS( 0) 2( CHYraRaZIRe8Y graumpsubstitgtesi by aearhoxy! group, a pyrityl Q‘SUREB L egr gggnt s a
r n at - : r or bran t

2 kot 2aroup. YR PEEeT BPedd) YRS AR cB I8 oroup. & 03-07

cycI oal kyl gr auCHaOnacgun, BeNBi1Rai @rpab.iac-NI6+@LD- (@Hy)h Rargrapp, a 5- to 7-

d het I i t t | ected
reTbaged et RN AR, ERAL O, ORI et gyfetoroat oo el ect o
or three het erco&(QICHRI- Bat%@bﬁ o) (C8'|2311H‘lehR1221mmmrae’B(D)zf@‘|z¢1%I oal kyI

|, het bstituted
by one. o oty BeSLEERIPENE . HeBHET a0t o BRSO or 2 oy ano.
group, a linear- l\tlfh13iDaﬁGHédV®&R&&ralmwhegmrma@qh misC}, atorﬁalaoraWhyrlelrngup, a
Crat hydr Ony'i'Fé%hn@ Qxtidch ?no%gerﬁ’gen‘ﬁy?édpg?ééﬁl’ 51h58ro§r9ﬁ%>'én Q{J{’Erg’ea( %hpyr | dyl

group, a pyrim |ny grou pl peri gr oup, 2)-N R | R12
groupds wher ei rbrandhed @+-Cs adyl groRP. r epr esents a hydrogen atom a hal ogen
atom a cyano group, a linear or branched Crat al kyl group, a Crat

hal oal kyl group, a Crat hydroxyal kyl group, a 03-07 cycloal kyl group, a
nonocycl i 2. drcopipoyod rccadnCiary gie gitoriprecadibg clains; wheeaih & epra®histar oar y |

21 O1e 7RIl ARGy o iMEerof ofdHehif CCERR! o IBAFARI AR o 270 M
het er oat omsubsiiteied edSl;bet)"ftldltE{Dj bysa &t NkOXW@OQ@,13/ 017461PCT/ EP2012/ 064426
20 and
wherein Rgpreferably represents a hydrogen atom or a linear or branched C4-C3 alkyl
group;
and
wherein Rgmore preferably represents a hydrogen atom.
25

13. A compound according to claim 1, wherein:
mis 0, 1 or 2;

30 Xis a nitrogen atom and Y is a -CRg group; or Y is a nitrogen atom and X is a -CRs

group; or both X and Y are a -CRs group;
A is a nitrogen atom, B is a -CR; group and D is a -CRs group; or B is a nitrogen atom,
Ais a -CR; group and D is a -CRs group; or both A and B are a -CR; group and D is

35  nitrogen atom or a -CRs group;

W represents a linker selected from a -NRgs- group or a -(CRgR+g)- group; preferably a



136 wherein the cycloal kyl, aryl, heteroaryl and heterocyclyl groups are
unsubstituted or substituted by one, two or three substituents sel ected
froma havogers/arsm a cyano group, a |linear or branche@COEPO@2abiagé group,
a 01-04 hal oal kyl group, a 01-04 hydrexyal kyl group, a 03-07 cycl oal kyl
group, a phenyl 5group, a phenyl group substituted by a carboxyl group, a
pyridyl group, a pyrimdinyl group, a piperidyl group, a -(CH2)1 3CN group,

- (CH2) nORt1grguup, a - NRL11R12 group, a -NR11C(0)-(CH2)n- Rl2group, a
-NR11C(0) - (CH2) n-NR12R13 group, a -C(0)-(CH2)1 3-CN group, a
-C(0)-(CH2)n-R11 group, a -C(0)-(CH2)-NR11 R 2 group, a -S(0)2(CH2) R11
10gr oup, I%areﬂ@@grzﬁwwm&&m,glmprorabraNRﬂaﬁSI1EI)}eza(ll®HQunR1@@ﬁ@4p or a

-NR11S(0) K X }mrﬁ i Cl i r_2; resents a
hydrogen a 045%@%6&1|n gghg@86¥a ch§HBO§§6 7§V§§?Q%9§ﬁ%:aéﬂ?§ﬁghﬁ@ group
i s unsubst pyridykegoap, asppvistidinyltoeelicbyr aapipdridyPariokpxy gr oup; 15 R9 and R10 each
i ndependently represent a hydrogen atomor a linear or branched Cr C3 al kyl

group; R11l, R12 and R13 each independently represent a hydrogen atom a
| i near orRiepmstrdd aZioedar-@drarickpt CagiCakyl goup, HC+-Co hFloalkergverea@ tve@er ocycl yl

o oh het YRR, B orkRaRG tBh T R PR B E S e o or

thrge subi;&’fbﬂemesnt@ed%(bbete@afw graua clalaidrenors, dmg Olathrqedrete(rwatogrsoup, a linear
ran r

o BRS8N ST, 1

0 or 1; 30lveh hxtmmomsselpcfegmnsoaSa@&ﬂi\l group; Ais a nitrogen atom B is

oo oSy Pl S 0o ol A Bl 3

ni trogen at omave uasub@mlﬂteyircwpbstﬁwedmozebsmnammnsmmddm% 137 R1
e 2 o aBASR A Hand rd e indEr ARDRRES b Uiy Pl SE0EP: @ 01703

hanaIkyI group
hanaIkyI group; a Cy- C4 hydroxyalkyl group, a C3-C7 cycloalkyl group; a

monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group
containing at least one heteroatom selected from O, S and N; a 5- to 14-
membered heterocyclyl group containing at least one heteroatom selected from
0O, S and N; a -(CH;)+.sCN group; a -(CH,),OR1; group; a -NR41R42 group;

20 a -NR11C(O)-(CH,),-R42 group; a -NR4,C(O)-(CH,),-NR12R13 group;
a -C(O)-(CH2)1.5-CN group; a -C(O)-(CH2)s-R11 group; a-(CHz)n-C(O)-(CHa)n-
NR11R12 group; a -(CH3),-S(0O)2(CH;),R11 group; a -(CH;),-S(O)2(CH2).NR11R 12
group; a -NR11S(0),(CHz)aR12 group or a -NR11S(0)»(CH2)aNR12R+3 group;
wherein each n’ and n are 0, 1 or 2 and said monocyclic or bicyclic Cg-C44 aryl

25 group is unsubstituted or further substituted by one or more carboxyl groups.

R3; and Ry each independently represent a hydrogen atom or a linear or branched C4-Cg

alkyl group, which alkyl group is unsubstituted or substituted by a C4-C, alkoxy group;

30 Rsrepresents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C-
cycloalkyl group, a -(CH,),OR44 group, a -NR4R1, group, a -NR1C(O)-(CH3),-R12
group, a -NR1C(O)-(CH,),-NR12R 13 group, a -C(O)-(CH;)+.s-CN group,

a -C(O)-(CH2)s-R41 group, a -C(O)-(CH2).-NR11R+2 group, a -S(O)2(CH2).R+1 group,

35  a-S(0)(CH2)NR41R+2 group, a -NR11S(O),(CH3).R+2 group or
a -NR1S(0),(CH2).NR2R+3 group; wherein each nis 0, 1 or 2;



5R2 represents a linear or branched 01-06 al kyl group, a Crat hal oal kyl
group, a Crat hydroxyal kyl group, a 03-07 cycl oal kyl group, a phenyl group,
a pyridylwgrowmi7&1pyri m di nyl group, a triazolyl grouppPCa/EpRé1amedsgé group,
a pyrrolidinyl group or a piperidyl grsup; wherein the cycloal kyl, phenyl,
pyridyl, pyrimdinyl, triazolyl, thiazolyl, 10pyrrolidinyl or piperidyl
groups are unsubstituted or substituted by one, two or three substituents
sel ect ed Rarepreaeriabdydrogan alnm,aa lyfegen @omu@ cyand grogmra lmeaboranaheed01- 06

al kyl gr ; I owp, a 03-07
cyc?/oalgkyp%@@&(g%w %&6}# l%‘rlC)oe'ﬂ{|a¥%lr%uB Y a’rgp\: ﬁ é |FU‘?E&I—%Ey a car boxyl
group, a qyylpiaklziyllgrgtumlapnormcycllcaczmcgybh(g@@(ip aryi gtchipaz ot {d 7-gnerobsred

15 : , 1R12
aroup, = otbatl G980 couRhRETIE bkt WRe Ris i BB HRD: s

- C( 0) 5( OH)td 73meEmbgresiheteracyay Qjoup Cetaiminldney tvepr, these( @ Pato@(s0) - ( CH2) NNR11
R12 group; : CH2) nR11 group; a -(CH2)n-S(0)2(CH2) NRL1R12
groug; apge@&ef(ﬁgié@ﬁégrotp or g -NEllS( 0§ 2(C])—IZ) n(NI ??1(21R1égroup;
20wher ei n eaclwhereiarite oyciradkyl anl, fetergaryRihcineleRdy dd grolips@ependent | y
represent a hyﬂgf?@s“t‘iﬂné‘& §P§L%rsm%héd'd§/ecﬁ{e, Q{o & AReedsfde s sabkyh sBROLP: 25R5
represents a hydrogen atom a hal dgen’atom a cyano group, a |inear or
branched 01- 0daéddenlatgm.cugyana g alinbaradrioydnched Ga-Ce It groupyalCoey al kyl

03-07%, I - 3 - ,

2 CNRPLRu2 o G Ee e B P Byl Bhbe a2 S o S R 2 e
group, a O(O)aré}(ﬂdﬁ)gtoﬁg @nvygimadipy! ggoup0 @ @)pe(idHRyoupRel gr oup, a
-0(0)-(0OH2) n- :
-SE oizﬁmziﬂmuﬁﬁﬁ%@grgﬁﬁr ézgr%)@e%@%é)n 1 O;Poug or a
-NR11S(0) 2( OH2) nNl R121R13gr oup; wherein each nis 0, 1 or 2; R6 represents

hyd d 01-03
2, Lyl 0958, B A2 LOSER LT oG 0f Byl ol 0Dl HAATRHCS 01
35cyd|50a|q‘<1y<l:4@ksd@muma@aemwal@ﬂtywoua, PpGr-Capydrgxyslify) groupya CeiCdi nyl group, a
pyrazol ylcgglrogllkﬂ yqr@ugpp%rrﬁg dc%lﬂ:yclr bﬂ{){&?bo %/?1OBW§qu%yé\89foofJgnerﬁbered

t et rahydr or’a nor
2013/ 0174@1@0?1‘03/@209.2@@6@%6)@3@@7 threphetspatema shigdieddeom @t Smndé\l,hlal ogen

ﬁglognal Eylcélg(?zu'g’%%%gbefqgﬁ FE% groupkgﬁg%% %%g,l Kjg%éecr% oa yl Oér gﬁp, a
phenyl grssigstedafrany O, §ydndg.oup, a pyri mi di nyI group, a triazol yI group,
20 wherein the cycloalkyl, aryl, heteroaryl and heterocyclyl groups are
unsubstituted or substituted by one, two or three substituents selected from a
halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4-C4
haloalkyl group, a C4-C4 hydroxyalkyl group, a Cs-C; cycloalkyl group, a phenyl
group, a phenyl group substituted by a carboxyl group, a pyridyl group, a
25 pyrimidinyl group, a piperidyl group, a -(CH,),.3CN group,
a -(CH2)nOR+4 group, a -NR11R12 group, a -NR41C(O)-(CH2)s-R+2 group,
a -NR11C(O)-(CH,),-NR+2R 43 group, a -C(O)-(CH,)+1.3-CN group,
a -C(O)-(CH2)s-R11 group, a -C(O)-(CH2)»-NR11R 12 group, a -S(O)x(CH2)aRu1
group, a -S(0)2(CH2).NR+1R12 group, a -NR11S(0)2(CHz).R+2 group or
30 a -NR11S(0),(CH,),NR2R3 group; wherein each nis 0, 1 or 2;

Rgrepresents a hydrogen atom or a linear or branched C4-Cg alkyl group, which alkyl

group is unsubstituted or substituted by a C4-C, alkoxy group;

35 Rgand Rqgeach independently represent a hydrogen atom or a linear or branched C4-

C; alkyl group;



5a thiazolyl group, a pyrrolidinyl group, a piperidyl group, a
t et rahydropyranyl group or a norpholinyl group; wherein the cycloal kyl,
phenyl , pyoi2dido174syri m di nyl, triazolyl, thiazolyl, pyrPoriERenploss426

pi peridyl, tetrahydropyranyl or norphoig nyl groups are unsubstituted or
substituted by one, two or three substituents selected froma hal ogen atom
a 10l i near or branched 01-06 al kyl group, a 01-04 hal oal kyl group, a Crat
hydr oxyal fkiyl Rgieod |R1s each rd¥pecyaritiacigserg adygrogan phaen,d lingaoaphraachsideny |
group suhstkt r hox ( : i yl group,
o Ty azolGTTREro: B & BRI KhoriatubnoRiabbl by Sl alithind ohby @2y G Oup

- ( CH2) nORtirbedretrrpatoms-shliictet] fRim @, Graomd, W;hich\lmer@(smyl OCHR)is uRiDgtitotge, 15a

- (0) - By RGP RS Wl ee Bussl Rm SR ot PR s 2.5 o

groups a hﬁ(@ymrm)a\mam@rgm@wp C1eCo AR 98UP) 2 Cida)hakbikybgroup ova Ca-
-NRllS(O) (?d )&HI%’H group; wherein each nis 0, 1 or 2; 20R8 represents
a hydrogeh atonyor i'near or branched 01-03 al kyl group; RO and R10 each
i ndependently represent a hydrogen atomor a linear or branched 0- 03

al kyl groyp - b, pendently represent a hydrogen
atomor a I|neg@%ndEgéoﬁ@ﬁggf%%ygggﬂ%%ﬁgroup, or a 5- to 7- nenbered
het er ocycl yI group containing one, two or three heteroatons selected from
0, S;nd N qj\/n1 &hz het erocyclyl group is unsubstituted or substituted by

one, tmo or° thrée substituents sel ected froma hal ogen atom a hydroxyl
group, a linear or branched 01-04 al kyl group, a 01-04 hal oal kyl group or a

0- 3004 qu?k%)ﬁ?oﬁteﬁg t?ognglﬁou .conmpound according to claim1, wherein:

mis O or sents a -CR6 group; WO
2013/ 017461PCT/ EP2012/ 064426 139 A is a nitrogen atom Bis a-CR group

and Dis P I a nd Dis
a -CR5 gr'%luspa%gcr) %{EmABellsng %§a§rgﬂg%ﬂ@gﬂga b%r (ﬁ) ﬁ)igés %ﬁ{[rf) gérgﬁi%a omor a
- CR5 1gr oupis \WR-epowsamt B isa -Gk grgupiLgy b@th &and:ﬂzare gr-6Rpgroppeindiaisl y a - NH

group, nitrogen atom or a -CR5 group;

W represents a linker selected from a -NRgs- group or a -(CRgR+g)- group; preferably a
-NRs- group;

20
R represents a hydrogen atom, a linear or branched C4-Cg alkyl group, a C4-C4
haloalkyl group, a C4+-C4 hydroxyalkyl group, a Cs-C; cycloalkyl group, a phenyl group,
a pyridyl group, a pyrimidinyl group or a piperidyl group;

25 Ryrepresents a linear or branched C4-Cg alkyl group, a C4-C4 haloalkyl group, a C4-C,4
hydroxyalkyl group, a C3-C; cycloalkyl group, a monocyclic or bicyclic Cg-C4g aryl group,
a 5- to 7- membered heteroaryl group containing one, two or three heteroatoms
selected from O, S and N, a 5- to 7- membered heterocyclyl group containing one, two
or three heteroatoms selected from O, S and N,

30 wherein the cycloalkyl, cycloalkenyl, aryl, heteroaryl, and heterocyclyl groups
are unsubstituted or substituted by one or more substituents selected from a
halogen atom; a cyano group; a linear or branched C4-Cs alkyl group; a C4-Cy
haloalkyl group; a C4+-C4 hydroxyalkyl group; a Cs-C; cycloalkyl group; a
monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group

35 containing at least one heteroatom selected from O, S and N; a 5- to 14-
membered heterocyclyl group containing at least one heteroatom selected from
0O, S and N; a -(CH;)+.sCN group; a -(CH,),OR4; group; a -NR41R42 group;



Rl represents a hydrogen atomi R2 represents a cycl ohexyl group, a pyridyl
group or a piperidyl group, 1lOwherein the cycl ohexyl, pyridyl and piperidyl
and groupsoars/unsubstituted or substituted by one, twoPOI/EPROIRD64426
substituents selected froma hal ogen ggom a triazolyl group, a -(CH2)1 3CN
group, -C(0)-(CH2)1 _3-CN group or a -(CH2)-S(0)2- piperidyl group, which

pi peridyl group is unsubstituted or substituted by one, two or three

hydr oxyl gr oups:NRuBC(R3-(8He)-R4: graeiti & -hdfe (R0t )y NResitiegonp; a hydr ogen at om

or a nmethyl group~ RS, ne S_a d L a . aRal\o ¥ _a
vdroxyl groog SOHRAAPPEIREE 2Rl RERE R RO 2 CRPIOEET. Sp or a
- C(0) - (CH2) - N NRKRRYPoupy;, e uflGHME(@h(EH2)nRer doww; al-{Cl20)atdO aid2iNR i1 and R12
i ndependent |y .eS 1 n r e ran . 01- 03 al kyl
group; R6 rep#%@g%?sﬁgaﬁiagﬁgéﬂ"éf%ﬁpBSJ%awgaghﬂg@%%ﬁgﬁaé1%@?@ ol yl group;
25R7 bepr esentvheseingdetogeandat a0, pigperandydaidgmongeyclic ertiieyetd Gé-Cgraoylp or a
nmor phol i nyl gr s [l Lperd . ' I r Loyl groups
are unsubstit Lﬁqg{ﬁj Ig\rmglljj g{hlt%(pu&efghﬁy sgﬁé’étkt%treﬁ{B\&@%g%h}oﬁgae@wgg{uggt ed froma
hydroxyl group or a benzoic acid. 30 WD 2013/017461PCT/ EP2012/ 064426 140
17. A corpoypte ol =Y Lo | , RS a
nitr ogenr@% om a“ﬁ%%@"fgse Bgncﬁ%ﬂg rgirr(é%%;t a%}&%ﬁ}e@ agdﬁnlb'tser' E%eea?]r OQP Baﬁcgegddéﬁbf s a

- CR6 gr ougtkyl groubowhiciXalksidgryumiseingubstiRBet ougybstituted bysa Cs-Caallkpxy grgemi at om and
B isl? -CIR, group; or Bis a nitrogen atomand Ais a -CIR 10group; or

bot h and B are a -CIR, group; Wrepresents a linker selected froma -N
R8- gr ouR«aeprasertCRIRI®pen gtavu @ halogen atom, a cyano group, a linear or branched

C+-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
cycloalkyl group, a -(CH2),OR1; group, a -NRy4R4, group, a -NR1C(O)-(CH2),-R12
group, a -NR1C(O)-(CH,),-NR12R 13 group, a -C(O)-(CH;)+.s-CN group,

15 a-C(O)-(CHy).-R11 group, a -C(O)-(CH>),-NR1R2 group, a -S(0O),(CH,),R11 group,
a -S(0)2(CH2)2:NR11R12 group, a -NR1S(O),(CH3),R+2 group or
a -NR1S(0),(CH2).NR2R+3 group; wherein each nis 0, 1 or 2;

Res represents a hydrogen atom, a halogen atom, a cyano group, a linear or branched

20  C4-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;

cycloalkyl group, a monocyclic or bicyclic Cs-Cqgaryl group, a 5- to 7- membered
heteroaryl group containing one, two or three heteroatoms selected from O, S and N, a
5- to 7- membered heterocyclyl group containing one, two or three heteroatoms
selected from O, S and N,

25 wherein the cycloalkyl, aryl, heteroaryl and heterocyclyl groups are
unsubstituted or substituted by one, two or three substituents selected from a
halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4-Cy
haloalkyl group, a C+-C4 hydroxyalkyl group, a Cs-C; cycloalkyl, a phenyl group,
a pyridyl group, a pyrimidinyl group, a piperidyl group, or

30 a -C(O)-(CH2),-NR4R2 group; wherein nis 0, 1 or 2

R represents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
cycloalkyl group, a monocyclic or bicyclic Cs-Cqgaryl group, a 5- to 7- membered

35  heteroaryl group containing one, two or three heteroatoms selected from O, S and N, a
5- to 7- membered heterocyclyl group containing one, two or three heteroatoms

selected from O, S and N,



R1 represents a hydrogen atom a |inear or branched 01-06 al kyl group, a
Crat 15hal oal kyl group, a Crat hydroxyal kyl group, a 03-07 cycl oal kyl
group, a wbenoigreoup, a pyridyl group, a pyrimdinyl grPouEPes12acqReeri dyl
group; R2 represents a |inear or brangjgd Cl-C6 al kyl group, a Crat

hal oal kyl group, a Crat hydroxyal kyl group, a 03-07 cycl oal kyl group, a
nonocyclic or bicyclic C6-Cl0 aryl group, 20a 5- to 7- nenbered heteroaryl
group cont ai nivigreindhe eyatoatkyl, ahyl detdrearyt aat fmierosylld grasgsfarom 0, S and N, a

5- to 7- menb n‘éﬁ'tgé?ﬁh?& BE 's)fl‘gte%r% N & iRty Bé‘tﬁuerft E%S/t[a&*ﬂfoﬁm%al kenyl |

het er oat ons sel ec rom er el n t
aryl, het er oarhalogeamtbrhet erano\ordup, adineans bmrwhao\Q@stallhyUgledeHCsGbstl tuted

by one or nor e rou

2| near or b aRAahuBHEGHE SR ARG VR, £EE; BASRRH SRusla SHERR, O 1P

hydr oxyal kyl g}r@up‘a rhe0B-gdqucsubistitateidyly aycarbpxyl arqmpn@pyrcdyi groop, di cyclic

06- Cl4aryl r d.h 0 oup containing at | east

one het e)r/oa?o I’enll eﬁ&ﬁ“ﬁf%#%% ng) (%H_PSS’ é[\lodri ngnbered hetgrocycl yl

group cont ai nla‘rnglt)nCDI@asJIrOmee NBMBM)@IDOW%@JFQ@@(@) (EHOMR3OPPUS and N, a
OH2) 1_30N . ;a

-§\IR11)C(O) (CI% Wﬁg(g_g -\ -Wéig@?]gl)o?(%@j ﬁﬁi?ﬁ%gﬁgl:gup a

-C(0) - (C]—IZ)S(loiiar@KD%@thbq Ra groyro e- G(@{EQC;FHzERngR@LgJQum a-S(OptGHMHR+ N R11 R12
rou ; a

?NRllifLig( 0) Z(mﬂ?&@%grggi)l(cg{;w%%g@%g % @2%%%%&%39 L%ﬂ(% wher ei n

35each n is 0a-1\1RarS(@)Aﬁdz)Mdmewheoenmea@l eisd).ilor@s- 014 aryl group is

unsubstituted or further substituted by one or nore carboxyl groups. WO

2013/ 017461PCT/ EP2012/ 064426 141 R3 and R4 each i ndependently represent a
hydr ogen Rarepresenta alhydegen atonh paa bieed 00 bradehed &y Ce glikpllgnoupatmihidin akyky| gr oup

i's unSUbS%?L%dJFS%SﬁSﬁtIﬁH&?B# dbtsﬁtgtéaybfa 81C0g|ﬂ&§p%}gwgroup R5 represents a

hydr ogen ogen atom a c i'near or branched 5Crat
al kyll5group, a Crat hal oal kyl group, a Crat hydr oxyal kyl group, a 03-07

?KI(I:?llfL)gl( gg’é (%q%' |n8%‘>ggﬁ§/1$fi,%§@?%9fd(% at&rﬂ%%@%gp&r bré‘nched Csi-

- C(0) - (CHx)akwdgoNpyr oup, a -C(0)-(CH2)n-R11 group, a C(O) (CHZ) NR11R12
group, a -S(0)2(CH2)nR11 group, a -S(0)2(CH2)NR11R12 group, a
-NR11S(0) 2( CH2) nR12group or 10a -NR11S(0)2(CH2) nNR12R13 group; wherein each
n is 0, IRerR2and Rizeachindependently representa hydrogen atom, a linear or branched

20  C4-Cs alkyl group, or a 5- to 7- membered heterocyclyl group containing one, two or
three heteroatoms selected from O, S and N, which heterocyclyl group is unsubstituted
or substituted by one, two or three substituents selected from a halogen atom, a
hydroxyl group, a linear or branched C4-C, alkyl group, a C¢-C4 haloalkyl group or a Cs-
C4 hydroxyalkyl group.

25

15. A compound according to claim 14, wherein:
mis 0 or1;
30  both X and Y represents a -CRg group;

A is a nitrogen atom, B is a -CR; group and D is a -CRs group; or B is a nitrogen atom,
Ais a -CR; group and D is a -CRs group; or both A and B are a -CR;group and D is
nitrogen atom or a -CRs group;

35
W represents a linker selected from a -NRgs- group or a -(CRgR+g)- group; preferably a

-NRs- group;



R6 represents a hydrogen atom a hal ogen atom a cyano group, a |linear or
branched Crat al kyl group, a Crat hal oal kyl group, a Crat hydroxyal kyl
group, a WB-20/aywhoal kyl group, a nonocyclic or bicycl PCTOERP2G20662¢ |
group, a 5- to 7- menbered 15het eroaryj7 group containing one, two or three
het eroatons selected from0O, S and N, a 5- to 7- nenbered heterocyclyl
group containing one, two or three heteroatons selected fromO, S and N,
wherein the cycl oal kyl, aryl, heteroaryl and heterocyclyl groups are

unsubst i t tg&egén@%g]woggasﬂonwamsromg Heddr eI BRIbLUBNLS sel ect ed

froma 2 7 hear ot ®06 al kyl
group, a etekyhalooplokglCqeffscydroxgalkylaroupydr oxyal kyl group, a 03-07

cycl oal kyl, a phenyl group, a pyridyl group, a pyrimdinyl group, a

pi peridyl group, or a -0(0)-(OH2)-N Ri| Rl12 group; wherein nis 0, 1 or 2
25R7 |5eprlibzsreprteselatsray'tmaarg@rbramamﬁ Q-G grouat @ fy-Ca helpathyl groou, CaCl | near or

branched Y. . I r dr.oxyal kyl
group, %%gﬂkbgro% %L{-'P gﬁ?@@%@@@@ﬂ gl %8@% }yﬁfjﬂg% 10 aryl
group, a rﬁmrmdjnwgroupnbmraadlyhgtoep,oaathjazow @epp.copyredlidingiggromeor @ ppeadyl t hr ee
het er oat g F§€| ected fromO, Sand N, a 5- to 7- nenbered heterocyclyl
group containing one, two or three heteroatons 30selected fromO0, S and N,

wherein t he cwmemalhkly& cycirady|, phenys maidyll pyrimddingt tieaelylc thjdzotyh,oups are
unsubgti tut ed ect ed
fromqg hal og el Q/EFPEMWH E%ﬁ%l gvougggre Lt]r‘I(&rt\)gtglrjtte(t:])r lrjtzsqn'gﬂéd B%?%gwgﬁl; group,
a Crat hal oal l«tbrrleegubs,trbuerés selactedh frdmoxlyaldgen atgmoapgyare @BUB A lingel oal kyI

group. @ phenyjapdheuie, APHRIN s 61 SURRURSE YL e b, B iaRaRgy! aroup.

pyridyl group, a pyrifh 1_30N group,
a - (OH2) nOR11 gyounup, CeaCrNammmrgu@mhmyLM@(WVIMQmsmzwmmf WO

200) - (0rp) 15 APl b ik o g R 0Pl & 2
grougs a -S( O)pﬂ(lmidlr)ﬂgmugr aoiperidyl 98{(LD) 2 ((CHR) magmapga a@NR1Ra group,
IR1S(0) 2(G) RSB0, o9 SN A ERORIIRE, i wherein each
a -C(O)-(CH3)1.3-CN group, a -C(O)-(CH,),-R41 group, a-(CH5),~-C(O)-(CH>),-
NR11R12 group; a -(CHz)n'-S(O)z(CHz)nR11 group; a -(CHz)n'-S(O)z(CHz)nNR11R12
group; a -NR11S(0)2(CH2).R12 group or a -NR11S(0)2(CH2)aNR12R13 group;

20 wherein each n’and n are 0, 1 or 2;

R3; and Ry each independently represent a hydrogen atom or a linear or branched C4-Cs

alkyl group;

25 Rsrepresents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C; alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
cycloalkyl group, a -(CH;)1.sCN group, a -(CH,),OR1; group, a -NR41R4, group,

a -NR+1C(O)-(CHz)n-R12 group, a -NR11C(O)~(CH2),-NR12R+3 group, a -C(O)-(CHz)1s-CN
group, a -C(O)-(CHy).-R14 group, a -C(O)-(CH;)-NR11R12 group, a -S(O)2(CH2)nR 14

30  group, a -S(O),(CH2).NR1R42 group, a -NR1S(O)(CH2),R12 group or

a -NR1S(0O),(CH2).NR2R13 group; wherein each n is 0, 1 or 2;

Res represents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C; alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;

35  cycloalkyl group, a phenyl group, a pyridyl group, a pyrimidinyl group, a pyrazolyl
group, a pyrrolidinyl group, a piperidyl group, a tetrahydropyranyl group or a

morpholinyl group;



R8 represents a hydrogen atomor a |inear or branched 01-06 al kyl group,

whi ch al kyl group is unsubstituted or substituted by a 01-02al koxy group;
R9 and RIMWoeaoinir4sdependent |y represent a hydrogen at omPOR/ER2012/0e826 Or
branched Cr 1003 al kyl group; R1l, R1Z3gnd R13 each independently represent
a hydrogen atomor a |linear or branched 01-03 al kyl group. 1518. A conpound
according to claim 17, wherein: mis 0 or 1; both X and Y represents a -CR6
group; Ais anitrogen atomand Bis a -CR, group; or Bis a nitrogen atom

and A 15 g8 e6Bse S ¥0ilhn BRI Ay Puaiyols Qo igaiaRaTt o o

| i nker seleé or a - represents a
hydr ogen GtGaalky graupearC63, Haicmﬂwhgl@uola OBCahkojrbxsgaik)ugroua @&-@3 hal oal kyl

group or r r s n ched
0106 al 1P souE < EBl oy ey Sle e BB B0 ac B QoRBC o,
03- 07 Scyd hazklyl grgupLgopyredligingrgrouy racmmgrldal goup.dytetrghysiugpyranypgroupiodany|
group, a oup, a thiazolyl group, a pyrrolidinyl group or a

pi peri dylr{]&rp%lmyyé\/ﬁ% ein the cycl oal kyl, phenyl, pyridyl, pyrimdinyl,
triazolyl, thivdmseéipithe gyataatiyi, phagyl, pyridgi peinnidipyl, tiegolpls thtazelylinsubst i t ut ed or
substi t ut ed by

I
atom a cyan FyaRinh e oyt Bk 6 oBfaR S R B SR et LSRRG 0
hal oal kyl grougs suastmme@hy hyetrtwy)atfkw sgprstituentssseE3t@ifray alhadddey latam.cup, a
h b
20?23/1 gagig&f‘&%}}g%’b%ﬁﬁ?o C%%@@"ab g%)? _I}54 h@?ﬁ'ky' PR A %I‘yﬁ;4 group, a
triazolyl groupydraxyalkyl gralpyh C@fQ)quC|0a|k}?)|ygT0lm du mrphylg}r@upa rvepylgeeudy|  gr oup,

?N‘R(l?&zé? OI(:2 éﬂf)%&m%fgﬁ% 69%5@@@0 dyl%%%&é%g Oubg-ﬂﬁg%%oup, a

- C( 0) - ( CH2) n- Rtdupg raypmidiny g(cdip; ¢ ClERYidWNRIdUPR12 5gr oup, a - S(0) 2( CH2) nR11
TNRITS(0) 2( ot K Ea s 872 35 SRGAG: aBup ENCIR Gty Rifrge P o @
15 a -NR41C(O)- (CH2)n NR12R13 group, a -C(O)-(CH)+5-CN group,
a -C(O)~(CH2)n-R42 group, a -C(O)-(CH2)n-NR11R 12 group, a -S(O)2(CH2)nR12
group, a -S(O)2(CH2).NR+1R12 group, a -NR11S(0)2(CHz).R12 group or
a -NR1S(0),(CH2).NR2R+3 group; wherein each nis 0, 1 or 2;

20  Rsrepresents a hydrogen atom or a linear or branched C4-C; alkyl group;

Ry and Rjpeach independently represent a hydrogen atom or a linear or branched Cy-

C; alkyl group;

25 Ry, Riz and Ryzeach independently represent a hydrogen atom or a linear or branched
C+-C; alkyl group, or a 5- to 7- membered heterocyclyl group containing one, two or
three heteroatoms selected from O, S and N, which heterocyclyl group is unsubstituted
or substituted by one, two or three substituents selected from a halogen atom, a
hydroxyl group, a linear or branched C4-C, alkyl group, a C¢-C4 haloalkyl group or a Cs-

30  C4 hydroxyalkyl group.

16. A compound according to claim 1, wherein:
mis 0 or1;

35
both X and Y represents a -CRg group;



R3 and R4 each independently represent a hydrogen atomor a |linear or
branched 01-03 10al kyl group; R5 represents a hydrogen atom a hal ogen
atom a cyenoixmowp, a |inear or branched 01-03 al kyl gPOUEP2@2C5E26

hal oal kyl group, a Crat hydroxyal kyl gyoup, a 03-07 cycl oal kyl group, a
-(CH2)1_3CN group, a -(CH2)nOR11 group, a -NR 1 R 2 group, 15a
-NR11C(0) - (CH2) n- R12group, a -NR11C(0)-(CH2) n-NR121R13 group, a

- C( 0) - ( CHRIsIa Btr@érgatompB ina -CRoYropCERY - IRBECHs gupip; ar BG@WH@M?MRMRM

N O AR 1 Y B S BR300 Sl i eacn

nis 0, Initpoged;at@ORBarEpsgsept s a hydrogen atom a hal ogen atom a cyano
group, a linear or branched 01-03 al kyl group, a Crat hal oal kyl group, a
Crat hydroxyal kyl group, a 03-07 cycl oal kyl group, a phenyl group, a

pyri dyl dNoepesentppr-Nhi diowplor gr-Gtlp, graupyorefetablyi ayNH-ggrowp, a pi peri dyl
group, a tetrahydropyranyl group or a norpholinyl group; 25R7 represents a
hydrogen atom a hal ogen atom a cyano group, a linear or branched 01-03
al kyl gr ddwepres@rtas hydfageh kidm;gr oup, a Crat hydroxyal kyl group, a 03-07
cycl oal kyl group, a phenyl group, a pyridyl group, a pyrimdinyl group, a
triazolyl group, a thiazolyl group, a pyrrolidinyl group, a piperidyl
group, a Reepwlsgusepyclehgtyl grovppa pyridyl groupleokipipgridgroseyp, 30wherein the
cycl gqgl kyl, p o)

pyrrgl i di nyI h’g’f%%‘P |ﬂggwc e%< ¥I %{/rféip? ﬂd%ﬂg\eqd&férﬁdﬁg@r&% ?r%mngﬁt%rt%t]ded °
unsubst i t ut ed S@bstﬁumstbb/touteewvow tome SUbSAmJEmrtS $di¢<é@d Bobst hetngmtaiorsea ect ed

from a hal oge 6

hal oal kyl gr 03%?} %O%P %y@ 522 E\IE{/@%?%@)[}Q%HO)@@&)\};%&)U%P@ )%(%p, a
phenyl group, rpguidgyrbuymdigh p?ﬁ@lmlsgnoumsetdwswstautcapbatmtltt{tﬁmmpon%at\mr| dyl
group, a triazgl i azolyl group, a pyrimdinyl group, a

pi peri dyl groﬁog,tﬁlrgeg{'(gé&lﬁ%% group, a -NR 1 Ri 2 group, a

- NR11G( 0) - (OH2) n- R12group, WO 2013/ 017461PCT/ EP2012/ 064426 144 a

NGO 1A B e B SVl St 001 A
-S(0)2(CH2)riN Rl R 2 group, a -NR11S(0)2(CH2)R12 group or a

-NR11S( 0)( | C I i 2: sents a
hydr ogen F%r%%ﬁ\'?%ﬁ? rgﬁglgb%ra\é“r?g é‘n"’é‘?’?o%hg?@f'%&?“i’ug;“”%é ogg){jén&%&each

i ndependefﬁntqDyalk)é;grcemeat-O@thmgma -G @) aNRi1Rezgroww; WhesgiehdéslO Cr 103 al kyl
grouny  and wherein Ry; and Rs2independently represent a hydrogen atom or a linear or

branched C4-C; alkyl group;
Res represents a hydrogen atom, a halogen atom or a pyrazolyl group;

25 Ryrepresents a hydrogen atom, piperidyl group, a thiazolyl group or a morpholinyl
group;
wherein the piperidyl, thiazolyl and morpholinyl groups are unsubstituted or
substituted by one or two substituents selected from a hydroxyl group or a
benzoic acid.
30



R11, R12 and R13 each independently represent a hydrogen atomor a linear
or branched 01-03 al kyl group. 19. A conpound according to claim 3,

wherei n: WO 20m(13460 or 1; both X and Y represents a - CRECHMEPa@2/02Q2 i s a
nitrogen atomand Bis a -CR, group; 40 B is a nitrogen atomand Ais a
-CR, group; or both A and B are a -CR group; Wrepresents a -NH group or
a -CH2- group; 25R1 represents a hydrogen atom R2 represents a cycl ohexyl
group, a pyridyl group or a piperidyl group, wherein the cycl ohexyl,

pyri dyl WQE{%L%%C&;@%?%QE@}g,qmﬁ%pﬁihi tuted or substituted by one, two

or three su ents se al ogen atom 30a triazolyl group, a
-(OH2) 1_30N group or -0(0)-(0OH2)1 3-CN group; R3 and R4 each independently
represent a @ypgroztgen atom or a nethyl group; R5 represents a hydrogen
atom a halogen atom a linear or branched 01-03 al kyl group 35or a
-C(0)35(CH2)Nn-NRL 1 Ri 2 group; wherein nis 0 or 1; and wherein R11 and R12

i ndepend Ly . e t ( I i I ed~01- 03 al kyl
ar oup: | viex SOt T et ST 46 O dee RSB et e 5 B en  at om or
a hal ogergratmmr b&h X apt ¥seebsCRs grpdpiogen at om  pi peridyl group, a thiazolyl
group or a norpholinyl group; 5Swherein the piperidyl, thiazolyl and

nmor phol i nyl groups are unsubstituted or substituted by one or two

subst i t uehissa mirbgant admfandrB & dnR-agugooBps emniteogbe ataon endidiigla -2B: A

conmpqund r.di im 1 i Is one of:
10( 59163- (gigﬁ-o?g%%g?%%?ﬁ i%%é@p?’et hyl ani no) pyri ni di n-2-yl ani no) pyri di n-
2(1H) - one;
(S) - 3- (4~ = Rs L1 NRRN defbiclsadrorh hENRY R0 5 RTRER Ay lgPafp: m di n-2-yl am no) p
yridin-2( H?one,
R represents a hydrogen atom, a linear or branched C4-Cg alkyl group, a C4-C4
15  haloalkyl group, a C4-C4 hydroxyalkyl group, a Cs-C7 cycloalkyl group, a phenyl group,

a pyridyl group, a pyrimidinyl group or a piperidyl group;

R, represents a linear or branched C4-Cg alkyl group, a C4-C4 haloalkyl group, a C4-C4
hydroxyalkyl group, a C3-C; cycloalkyl group, a monocyclic or bicyclic Cg-C4g aryl group,
20  a 5-to 7- membered heteroaryl group containing one, two or three heteroatoms
selected from O, S and N, a 5- to 7- membered heterocyclyl group containing one, two
or three heteroatoms selected from O, S and N,
wherein the cycloalkyl, cycloalkenyl, aryl, heteroaryl, and heterocyclyl groups
are unsubstituted or substituted by one or more substituents selected from a
25 halogen atom; a cyano group; a linear or branched C4-Cs alkyl group; a C4-Cy
haloalkyl group; a C4+-C4 hydroxyalkyl group; a Cs-C; cycloalkyl group; a
monocyclic or bicyclic Cs-Cq4aryl group; a 5- to 14- membered heteroaryl group
containing at least one heteroatom selected from O, S and N; a 5- to 14-
membered heterocyclyl group containing at least one heteroatom selected from
30 0O, S and N; a -(CH;)+.sCN group; a -(CH,),OR1; group; a -NR41R42 group;
a -NR1C(O)~(CHz)s-R12 group; a -NR11C(O)-(CH2),-NR12R13 group;
a -C(O)(CH2)1.5-CN group; a -C(O)-(CHa)s-R11 group; a -C(O)-(CHz):-NR11R2
group; a -S(0)2(CH2).R11 group; a -8(0)2(CH2).NR11R12 group;
a -NR11S(0O),(CH,),R12 group or a -NR41S(0),(CH,),NR2R13 group; wherein
35 each nis 0, 1 or 2 and said monocyclic or bicyclic Ce-Cy4 aryl group is

unsubstituted or further substituted by one or more carboxyl groups.



(S)-3-(5-chloro-4-(1-(5-fluoropyridin-2-yl)ethylam no)pyrimdin-2-ylam no)p
yridi n-2(1H) one;

15(S) - 3- (WOt @746 uor opyri di n- 2-yl )et hyI am no) - 5- met hoRP¢PREPROA6432Q- Y| ami n
o) pyridin- 2(1H)-one;

(S)-3-(4-(2-(5-fluoropyridin-2-yl)et hyI am no) - 5- hydr oxypyri m di n- 2-yl am no)
pyridi n2( 1H) - one;

(S)-4-(1-Rsard Rma@bwcieoemezﬁlylre)memtaﬂrﬂyd@}geaa(ozn ox@ HrigaR od btapdineshGr-Cei n- 3-

20yl
(3)- 5 chichpol O PRI T ontiuisd o eIyt RN P8 RKRUBYRI i i n-2-
yl am no) pyri di n-2( 1H) - one;

(S)-3-(4- FQ]rFér%sér}t’f'Srhy%gbﬁ {b{rl?_l)ayﬁa?@ééﬁyelt&ﬁ‘ 08)arid FBLA IRLGH &7 ithRrgy ! am no) -

5- (1Hpyr azo
25( S) 53- (Q1-((34la|(<359f¢uwoa(§.‘pﬁ4lfdiloal@l gioypt dh Gl-Sarhpdrpx @Kyl gtoydr @ eydi- per i di n- 1-yl )

di
(é;l :T (|5nl‘1y IB(a)% l p_gé ’Uor%gym di n'q';” Y EeTy % NRﬁb%(O% (CH?)bﬁE)ZI i nopyri ni di
n- 2- yl angroen, WNMG(OMQH@% dRkezR13 group, a C(O) (CH2)15-CN group,
(5) -3 (64 IobyrEhyRORRsAI RO oW AR 2% 07 T GRLBY 1 -2(1H

30( S) 3- (BF(D)ACHHMNRi Rpwroud, a-RRySf@RptGH 2k r@spwy of di n- 2- yl am no) pyri di n- 2(

1 e;
ZH%((%IP 4r3 N %(Or}é?ﬁf)l‘Nngf TR JYVhfr%n ﬁag]rrc])f:)syg TR 3 yl ami no) pyri m di n- 4-
yl am no) cycl ohexyl ) acetonitrile; 3-(4-((1r,4r)-4-((3-hydroxypi perid

in-1-yl SLI:Eer@v}é%%rg%%:b;{/b%)%éﬁ|a94?7%>%yrh£55é?10§t8r¥,r5 @eﬂmi J¥o@p, a linear or branched

yl am no) pyr| ;
35(R) - 3- dxeC3alkB-gaup| 2-Caxo-hblaalkyi arpdp.op Gr-Cd hpdraxydlighpreoppy Csd-di n- 4- yl ami no

' i di fy ' 043 PCE/ 26 146
%g) pgr I( 3I (ygl%alkyll%@@%?ﬁs@f Ellf cgbcfyg]gd(%o%%a%é%%‘}f é:lgaﬁpﬁgﬁ%%%qédl n-4-ylamn
0) pi péri diatdrogry) graupropaipjrgreme; twd érghree heteroatoms selected from O, S and N, a

(R334 5 7] Qe Rl ngarcly Brdlb RUAGARNG bl Baho AL BYEE i - 4=y am
5( R) - 3- ($e(el>t€(d4fF®rTlOZS4artdrN azol - 3-yl) pi peridin-3-yl am no) - 5-fl uor opyri ni di n-
wherein the cycloalkyl, aryl, heteroaryl and heterocyclyl groups are
unsubstituted or substituted by one, two or three substituents selected from a
20 halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4-Cy
haloalkyl group, a C+-C4 hydroxyalkyl group, a Cs-C; cycloalkyl, a phenyl group,
a pyridyl group, a pyrimidinyl group, a piperidyl group, or
a -C(O)-(CH2),-NR4R2 group; wherein nis 0, 1 or 2

25  Ryrepresents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C4 alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C-
cycloalkyl group, a monocyclic or bicyclic Cs-Cqgaryl group, a 5- to 7- membered
heteroaryl group containing one, two or three heteroatoms selected from O, S and N, a
5- to 7- membered heterocyclyl group containing one, two or three heteroatoms

30 selected from O, S and N,

wherein the cycloalkyl, aryl, heteroaryl and heterocyclyl groups are
unsubstituted or substituted by one, two or three substituents selected from a
halogen atom, a cyano group, a linear or branched C4-Cs alkyl group, a C4-C4
haloalkyl group, a C¢-C4 hydroxyalkyl group, a Cs-C; cycloalkyl group, a phenyl

35 group, a phenyl group substituted by a carboxyl group, a pyridyl group, a

pyrimidinyl group, a piperidyl group, a -(CH,),.3CN group,
a -(CH2)nOR+4 group, a -NR11R12 group, a -NR41C(O)-(CH2)s-R+2 group,



yl am no) pyri di n-2( 1H) - one;

(R)-3-(3-(2-(5-chl oro-2-o0xo0-1, 2-di hydropyri di n- 3-yl am no) - 5- met hyl pyri m di n
-4- yl amwo)piypar4edi n- 1-y1) - 3- oxopropanenitril e; PCT/EP2012/064426

(R) -3-(3-(5-fluoro-6-norpholino-2-(2-ex0-1, 2-di hydropyri di n-3-yl am no) pyri m
i di n-4- 10yl am no) pi peri di n-1-y1)-3-oxopropanenitrile;

(R) -3-(3-(5-net hyl - 6- nor phol i no- 2- ( 2- oxo- 1, 2- di hydr opyri di n- 3-yl am no) pyri m
i di n-4- yl ami roNRge0)dCH:)I-NRL)R13gmuopa epi@idQHb)b-Cé group,

R) -3-(3-(5- i N0-6 : _
|(d|) n- 2( yl(ammrelaz)l)a% gm%g’irﬁ ré’,‘%?é?&é%@%&ﬁﬂé ﬂgztﬁf{;e&%”@(g (K, am no) pyrim
15(R)-3-(3-(4 g(r@spchl -5(0)@0)bdIR11R2, dichpoa dyn @) CBL)Ragroup)ors- met hy 1- 6-

hol i . . N Aot 3. il
(RT3 (3 (o ot B O B M e R e i i - 4 y1 i
0) pi péri di nl-yl)-3-oxopropanenitrile;

3 [(241{ [ (F%%prlzsérﬁs By 8roRRY Lt Br 2TV LPKlhBRADEL-BY b Hbik, Sl 4 Myl 1 pyrid
20( S) 3 (QTOlQF&S(UJJs(I@tﬁuted)omgbﬁtifdted-@-qlﬁecmlkw grodp;2- ( 2- oxo- 1, 2- di hydropyrid
i n-3- ylam no)pyrimdin-4-yl)thiazol -2-yl)benzoic acid; or a

phar maceutical ly acceptable salt, or solvate, or N-oxide, or stereoisoner
or deut erRtad Reedchrinierendhetherspresgat a Rudrogencatopouadinasr efdframedediCh- any one
of clai .for use in the treatnent of the human or ani mal body by
t hera 1% nscsjal&)gg?o%& conpound as defined in any one of clains 1 to 20, for
use i n the treatnent of a 30pat hol ogi cal condition or di sease susceptible
to ameliogsat i use
accor di ngfht“ *e ?3?#1"2%%\%&& gnd&{ﬂ% g?g%%kﬂg?@?”condu f‘agﬁégg?)v Fasnfggésde is

sel ect ed GrGmlkylgraprol i ferative di sorders, |eukem a, |ynphoid malignancies
35and solid tunors; bone marrow and organ transpl ant rejection;

i mrune- nedi at ed di seases and i nflammatory di seases. WO
2013/1017 4631 PCDhERR0d 2£GBding 6 dlaim P4 whergjonpound for use according to claim
22 or 23, wherein the pathol ogical condition or disease is selected from
rheumatoid arthritis, multiple sclerosis, inflamatory bowel disease, dry
eye, uveimisQoallergic conjunctivitis, allergic rhinitis, asthma, chronic
obstructive pul nonary di sease (COPD), atopic dermatitis and psoriasis. 5
25. A pharmaceutical conposition conprising a conpound as defined in any
one of clkaith ahdtYorepEsentsas<digeymn with a pharnmaceutically acceptabl e

di luent or carrier. 26. Use of a compound as defined in any one of
clains 1 to 20, for the manufacture of 10a nedicament for the treatnent of
a pat hol oyjiscanitrogard@toineandds isdi Se&vgrowgs odBfi$ aedrogan atpm and A is a -CR;

group; or both A and B are a -CRy group;

W represents a linker selected from a -NRs- group or a -(CRgR+g)- group;
25
R represents a hydrogen atom, a linear or branched C4-C; alkyl group, a C4-C;

haloalkyl group or a C4-C3 hydroxyalkyl group;

R, represents a linear or branched C4-Cg alkyl group, a C4+-C4 haloalkyl group, a C4-C4
30  hydroxyalkyl group, a Cs-C7 cycloalkyl group, a phenyl group, a pyridyl group, a
pyrimidinyl group, a triazolyl group, a thiazolyl group, a pyrrolidinyl group or a piperidyl
group;
wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, triazolyl, thiazolyl,
pyrrolidinyl or piperidyl groups are unsubstituted or substituted by one, two or
35 three substituents selected from a halogen atom, a cyano group, a linear or
branched C4-Cg alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl
group, a C;-C; cycloalkyl group, a phenyl group, a phenyl group substituted by



one of clains 22 to 24. 27. A nethod for treating a subject afflicted with
a pat hol ogi cal condition or disease as defined in any one of clains 22 to
24, whi chwoanwi1s#s admi ni stering to said subject a 15t ireTapeuiocas v
effective anount of a conpound as defi4wed in any one of clains 1 to 20, or
a pharmaceutical conposition as defined in claim25. 28. A conbination
product conprising (i) a conpound as defined in any one of clains 1 to 20;
and (ii) anot leesarcaxypgnonp, spyrisyt graup.reotimezaly gy@hpdhisfaylareum; educt ase

inhibitors, s t : ) y L hydrnaor ot
dehydrogenaseLb((&Bm%'%yslwnI|J i%ﬁﬁgbgylgt%%s(%ﬁpﬁﬁ%@giéjt'ﬂ%ﬂ???}’?\@%de, or the
\(j\ggggg;\%i7ggga4mw(m-(gge)n-l?mg!gmtd MIC(Q&KQHE%-{S{M&@Q@UDE Nos. .

; ar o, atiramer
acetate ( Oopax%@?%%%tﬁ'(% %‘%ﬁo? 'F@)d@%%qg&%lph%f%ﬁ%@@z%}mzsynt hesi s
andhrépa: r, suyroums -S’_(@b()(‘_d'hbnRﬂnergw, @Sé@)z(%z}étl?ﬁﬂepromuno_suppresza%)s, 0
such as Inura i r Li pet t 1 - ;
Anti -al pha 4 %niﬁ\@%?éu(?)%ﬁf'f)%@@s“? Osﬁc_ﬁ% 1@%&@?%@%&%@%@3@&%@ g) Al pha
4 integrin anteagbmiisfs! eugh as R- 1295 , TBC- 4746, CDP-323, ELND- 002,
Firategrast or TMC-2003; 35h)Corticoids and gl ucocorticoids such as

predni sone or nethyl predni sol one, fluticasone, nonetasone, budesoni de,
ci cl esoniReargr Rizch invepasdandly repNEsen0 & 3y0rbgas ROTHEPRTEER 00 Bradited C1-Cs

10 alkyl group;

Rsrepresents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C; alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
cycloalkyl group, a -(CH2)1.3CN group, a -(CH,),OR41 group, a -NR41Ry, group,

15  a-NRy1C(O)-(CHz)-R42 group, a -NR11C(O)-(CH2),-NR12R43 group, a -C(O)-(CH;)+.5-CN
group, a -C(O)-(CH2),-R11 group, a -C(O)-(CH2),-NR+1R12 group, a -S(0)2(CH2)nR11
group, a -S(O)2(CH2).NR+1R12 group, a -NR11S(0)2(CH2).R12 group or
a -NR1S(0),(CH2).NR2R13 group; wherein each n is 0, 1 or 2;

20  Rsrepresents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C; alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
cycloalkyl group, a phenyl group, a pyridyl group, a pyrimidinyl group, a pyrrolidinyl
group, a piperidyl group, a tetrahydropyranyl group or a morpholinyl group;

25  Rsrepresents a hydrogen atom, a halogen atom, a cyano group, a linear or branched
C+-C; alkyl group, a C4-C4 haloalkyl group, a C4-C4 hydroxyalkyl group, a C3-C;
cycloalkyl group, a phenyl group, a pyridyl group, a pyrimidinyl group, a triazolyl group,
a thiazolyl group, a pyrrolidinyl group, a piperidyl group, a tetrahydropyranyl group or a
morpholinyl group;

30 wherein the cycloalkyl, phenyl, pyridyl, pyrimidinyl, triazolyl, thiazolyl,

pyrrolidinyl, piperidyl, tetrahydropyranyl or morpholinyl groups are unsubstituted
or substituted by one, two or three substituents selected from a halogen atom, a
linear or branched C4-Cs alkyl group, a C4-C4 haloalkyl group, a C4-C4
hydroxyalkyl group, a C;-C; cycloalkyl group, a phenyl group, a phenyl group

35 substituted by a carboxyl group, a pyridyl group, a triazolyl group, a thiazolyl

group, a pyrimidinyl group, a piperidyl group,
a -(CH2)nOR+4 group, a -NR11R12 group, a -NR1C(O)-(CH2)s-R+2 group,



148 OFumaric acid esters, such as BG 12; j) Anti-tunor necrosis

factor-al pha (Anti-TNF-al pha), such as Infliximb, Adalinumab, or

Certol i zowalkzopagoist k) Sol ubl e Tunmor necrosis factor-al pha/EPTNEAO4pha)
receptors such as 5Etanercept, 1)Anti4P20 (| ynphocyte protein) nonocl onal
anti bodi es such as R tuxi mab, Ccrelizumab O atunmumab or TRU- 015,

m Anti - CD52 (| ynphocyte protein) nonocl onal antibodies such as al entuzumab;
10n) Ant i - CD25 g INRBE0Y(EHE 2 )pNR R prosipch -G yd &b - zGiedroup) Ant i - CD88

(I ynphocyt e protenn)-ySsush Ul ZU C Xi | 12}

| D) Anti-1nter IaettﬁPEQ%H%éggﬁa %l#pe%l Lbl((ég(@g%"ﬁglﬁﬁgg g{r%@é’{é?? t(J(r)T)éi)CEHZ)"RQ

ci ) Anti -1 nt er lgsolkg, @ -0 REdR NG 1R1b grolBR) -NR1B{@s(CéukRr 2GuRercept or (I L-
1523R), such ags psteki 'l [. 0. Lahi hidqr uch as cycl osporine
A or tacroli waa:h}%}se(ﬁ)u%gl gﬁ%ﬂf%@pﬁ@?@'@%ﬁ% t(%gdé(rqlaozez?(l MPDH) i nhibitors,
such as nycophenol ate nophetyl, ribavirin, mzoribine or nycophenolic acid;

20t ) Cannabi nni ggm : i MeX ki ne CCR1

ant agoni ﬁgsﬁgﬁgﬁﬁtggq%ﬁ({g?@ o?F égﬁ%&g%g%é@%& &?ﬁ%@h@% ant agoni st s
such as | NCB-8696; w) Necrosis factor-kappaB (NF-kappaB or NFKB) Activation
I nhi bi t Or§g and Ry each independently represent a hydrogen atom or a linear or branched Cy-

C; alkyl group;

10
R11, Ri2 and Ryz each independently represent a hydrogen atom or a linear or branched
C+-C; alkyl group.
19. A compound according to claim 3, wherein:

15

mis 0 or 1;

both X and Y represents a -CRg group;

20  Ais a nitrogen atom and B is a -CR; group; or B is a nitrogen atom and A is a -CR;

group; or both A and B are a -CRy group;
W represents a -NH- group or a -CH,- group;
25  Rjrepresents a hydrogen atom;
R, represents a cyclohexyl group, a pyridyl group or a piperidyl group,
wherein the cyclohexyl, pyridyl and piperidyl groups are unsubstituted or
substituted by one, two or three substituents selected from a halogen atom,
30 a triazolyl group, a -(CH3)1.3CN group or -C(O)-(CH,),.3-CN group;
R3 and Ry each independently represent a hydrogen atom or a methyl group;
Rsrepresents a hydrogen atom, a halogen atom, a linear or branched C4-Cj3 alkyl group

35  ora-C(0O)-(CH,),-NRy1R42 group; wherein n is 0 or 1; and wherein Ry and Ry,

independently represent a hydrogen atom or a linear or branched C4-C3 alkyl group;



such as Sul fasal azine, |guratinod or M.N-0415; 25x) Adenosi ne A2A agoni st s,
such as ATL-313, ATL-146e, CGS-21680, Regadenoson or UK-432,097; vy)

Sphi ngosiwe-2013@B146P) phosphat e receptor agoni sts such a®Crinrgakiosads

BAF- 312, or ACT128800; z) Sphingosineids (51 P) liase inhibitors such as
LX2931; 30aa) Spl een tyrosine kinase (Syk) inhibitors, such as R 112;

bb) Protein Kinase Inhibitors (PKC) inhibitors, such as NVP- AEBO71;

cc) Ant i - dhakpneeents @ haideges ature br abalogen afopi;um or acl i di ni um dd) Bet a
adrenergi ¢ agoni sts such as fornoterol, indacaterol or abediterol
(LA5100977); 35ee) Conmpounds havi ng bifunctional Miscarinic Antagoni st-Beta2
Agoni st a%;triemesgnté MABAgen aleDn, 200G 4@ RATIBERZIGr QDG4 @erphddnyfl f ) Hi st ani ne
1 (HL) aq% ant agoni sts, such as azel astine or ebastine;

gg) Cheno dctant recept or honol ogous nol ecul e expressed on TH2 cells
(CRTH2) i nhi biwtmarsin tisapiherdyl,0liazdg andABrpB@ibyl ghdibs B2 299@S:!ituGi6680;

hh)Vitam n D %%B%tﬁ@tteb\f) %nte o'FRN& getiRehes s%|ec(e|aaﬂo\ﬁ9?%g?jroxy group or

ii)Anti-inflanmatory agents, as non-'sterol da Nt anmat ory
benzoic acid.

20. A compound according to claim 1 which is one of:

10 (S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)pyrimidin-2-ylamino)pyridin-2(1H)-one;
(S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-methylpyrimidin-2-ylamino)pyridin-2(1H)-
one;
(S)-3-(5-chloro-4-(1-(5-fluoropyridin-2-yl)ethylamino)pyrimidin-2-ylamino)pyridin-2(1H)-
one;

15 (S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-methoxypyrimidin-2-ylamino)pyridin-
2(1H)-one;
(S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-hydroxypyrimidin-2-ylamino)pyridin-
2(1H)-one;

(S)-4-(1-(5-fluoropyridin-2-yl)ethylamino)-2-(2-oxo-1,2-dihydropyridin-3-

20  ylamino)pyrimidine-5-carboxamide;
(S)-5-chloro-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-methylpyrimidin-2-
ylamino)pyridin-2(1H)-one;
(S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-5-methylpyrimidin-2-ylamino)-5-(1H-
pyrazol-4-yl)pyridin-2(1H)-one;

25 (S)-3-(4-(1-(5-fluoropyridin-2-yl)ethylamino)-6-(4-hydroxypiperidin-1-yl)pyrimidin-2-
ylamino)pyridin-2(1H)-one;
(S)-3-(5-fluoro-4-(1-(5-fluoropyridin-2-yl)ethylamino)-6-morpholinopyrimidin-2-
ylamino)pyridin-2(1H)-one;
(S)-3-(6-(1-(5-fluoropyridin-2-yl)ethylamino)pyrazin-2-ylamino)pyridin-2(1H)-one;

30 (S)-3-(6-(1-(5-fluoropyridin-2-yl)ethylamino)pyridin-2-ylamino)pyridin-2(1H)-one;
2-((1r,4r)-4-(5-methyl-2-(2-oxo0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-
ylamino)cyclohexyl)acetonitrile;
3-(4-((1r,4r)-4-((3-hydroxypiperidin-1-ylsulfonyl)methyl)cyclohexylamino)pyrimidin-2-
ylamino)pyridin-2(1H)-one;

35  (R)-3-0x0-3-(3-(2-(2-oxo-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)piperidin-1-

yl)propanenitrile;



drugs (NSAIDs) or selective cycl ooxygenase-2 (COX-2) inhibitors such as
acecl of enac, dicl of enac, ibuprofen, naproxen, apricoxib, 10cel ecoxib,

ci mi coxi bwoadersaaosilb, etoricoxib, |um racoxib, parecoxi BPCTaEP2URI064406 ecOXi b,
sel enocoxi b-1 or val decoxib; ii)Anti-gaid ergic agents; kk)Anti-viral agents;
I 1) Phosphodi estearase (PDE) Il inhibitors; 15mm) Phosphosdi esterase (PDE)
IV inhibitors such as roflumlast or GRC 4039; nn)Dual Phosphodi est earase
(PDE) 11 I(R)-9-(Bribrintstin 2s(2-ax0) dthiidopy iitin-Bwéamivepyrimidohd-gaminepiphgdini ne or

t heobr om ng; ~P .0gen- Activated Protein Kinase (p38 MAPK) Inhibitors
such 20as{'ﬁ \?%gé,ga@élng %I’ t ogen-activated extracellul ar signal regul ated

ki nase Kki(RxSe3{(MaAkYrorZtH-ia- b2 didedpyadinARRYMINA8Bcidin-4ARRYING BEE6idin-

rr) Phosphpj,ngsi.ii -Ki.nases (PI3K5) inhibitors; ss)lnterferons conprising
Interfer gﬁylggt%égﬂ)rgsgﬁecrﬁh%é Avonex from 25Bi ogen | dec, G nnoVex from

C nnaGen (Bd-(Rebi(4H-r24rtrievD-Sehriperjdimbgldmioerd-duanpyistidint such as

Bet af ero : i ne_and Betaseron fromBerlex; and tt)lInterferon al pha
such as gylljgm Iﬁ@pgﬁg\ﬁ/%(ﬂg)o . A conmbination as defined in claim28 which is

for si nul(Rx3eB(2-(5-sklpa-2iorwo-dr2-dibyflrepyrida-3-yeening)-S-methylpgamidiné- of t he human
or ani mallylé?'ﬁiqg)piperidin-1-yI)-3-oxopropanenitrile;
(R)-3-(3-(5-fluoro-6-morpholino-2-(2-oxo-1,2-dihydropyridin-3-ylamino)pyrimidin-4-

10 ylamino)piperidin-1-yl)-3-oxopropanenitrile;
(R)-3-(3-(5-methyl-6-morpholino-2-(2-ox0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-
ylamino)piperidin-1-yl)-3-oxopropanenitrile;
(R)-3-(3-(5-methyl-4-morpholino-6-(2-ox0-1,2-dihydropyridin-3-ylamino)pyrimidin-2-
ylamino)piperidin-1-yl)-3-oxopropanenitrile;

15  (R)-3-(3-(4-(5-chloro-2-oxo-1,2-dihydropyridin-3-ylamino)-5-methyl-6-
morpholinopyrimidin-2-ylamino)piperidin-1-yl)-3-oxopropanenitrile;
(R)-3-(3-(5-chloro-2-(2-ox0-1,2-dihydropyridin-3-ylamino)pyrimidin-4-ylamino)piperidin-
1-yl)-3-oxopropanenitrile;
3-[(4-{[(1S)-1-(5-Fluoropyridin-2-yl)ethyllamino}pyrimidin-2-yl)methyl]pyridin-2(1H)-one;

20  (S)-3-(5-(6-(1-(5-fluoropyridin-2-yl)ethylamino)-2-(2-oxo-1,2-dihydropyridin-3-

ylamino)pyrimidin-4-yl)thiazol-2-yl)benzoic acid;

or a pharmaceutically acceptable salt, or solvate, or N-oxide, or stereocisomer or
deuterated derivative thereof.

25
21. A compound as defined in any one of claims 1 to 20, for use in the treatment of the

human or animal body by therapy.

22. A compound as defined in any one of claims 1 to 20, for use in the treatment of a
30 pathological condition or disease susceptible to amelioration by inhibition of Janus

Kinases.

23. A compound for use according to claim 22, wherein the pathological condition or
disease is selected from myeloproliferative disorders, leukemia, lymphoid malignancies
35 and solid tumors; bone marrow and organ transplant rejection; immune-mediated

diseases and inflammatory diseases.
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24. A compound for use according to claim 22 or 23, wherein the pathological condition
or disease is selected from rheumatoid arthritis, multiple sclerosis, inflammatory bowel
disease, dry eye, uveitis, allergic conjunctivitis, allergic rhinitis, asthma, chronic

obstructive pulmonary disease (COPD), atopic dermatitis and psoriasis.

25. A pharmaceutical composition comprising a compound as defined in any one of

claims 1 to 20 in association with a pharmaceutically acceptable diluent or carrier.

26. Use of a compound as defined in any one of claims 1 to 20, for the manufacture of
a medicament for the treatment of a pathological condition or disease as defined in any

one of claims 22 to 24.

27. A method for treating a subject afflicted with a pathological condition or disease as
defined in any one of claims 22 to 24, which comprises administering to said subject a
therapeutically effective amount of a compound as defined in any one of claims 1 to 20,

or a pharmaceutical composition as defined in claim 25.

28. A combination product comprising (i) a compound as defined in any one of claims 1

to 20; and (ii) another compound selected from:

a) Dyhydrofolate reductase inhibitors, such as Methotrexate or CH-
1504;
b) Dihydroorotate dehydrogenase (DHODH) inhibitors such as

leflunomide, teriflunomide, or the compounds described in the
International Patent Application Nos. W0O2008/077639 and
W02009/021696;

c) Immunomodulators such as Glatiramer acetate (Copaxone),

Laquinimod or Imiquimod;

d) Inhibitors of DNA synthesis and repair, such as Mitoxantrone or
Cladribine;
e) Immunosuppressants, such as Imuran (azathioprine) or Purinethol

(6-mercaptopurine or 6-MP);

f) Anti-alpha 4 integrin antibodies, such as Natalizumab (Tysabri) ;

9) Alpha 4 integrin antagonists such as R-1295 , TBC-4746, CDP-323,
ELND-002, Firategrast or TMC-2003;

h) Corticoids and glucocorticoids such as prednisone or
methylprednisolone, fluticasone, mometasone, budesonide,

ciclesonide or beta-metasone;
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k)

bb)
cC)
dd)

ee)
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Fumaric acid esters, such as BG-12;

Anti-tumor necrosis factor-alpha (Anti-TNF-alpha), such as
Infliximab, Adalimumab, or Certolizumab pegol,

Soluble Tumor necrosis factor-alpha (TNF-alpha) receptors such as
Etanercept,

Anti-CD20 (lymphocyte protein) monoclonal antibodies such as
Rituximab, Ocrelizumab Ofatumumab or TRU-015,

Anti-CD52 (lymphocyte protein) monoclonal antibodies such as
alemtuzumab;

Anti-CD25 (lymphocyte protein) such as daclizumab;

Anti-CD88 (lymphocyte protein), such as eculizumab or
pexilizumab;

Anti-Interleukin 6 Receptor (IL-6R), such as tocilizumab;
Anti-Interleukin 12 Receptor (IL-12R) / Interleukin 23 Receptor (IL-
23R), such as ustekinumab;

Calcineurin inhibitors such as cyclosporine A or tacrolimus;
Inosine-monophosphate dehydrogenase (IMPDH) inhibitors, such
as mycophenolate mophetyl, ribavirin, mizoribine or mycophenolic
acid;

Cannabinoid receptor agonists such as Sativex;

Chemokine CCR1 antagonists such as MLN-3897 or PS-031291;
Chemokine CCR2 antagonists such as INCB-8696;

Necrosis factor-kappaB (NF-kappaB or NFKB) Activation Inhibitors
such as Sulfasalazine, Iguratimod or MLN-0415;

Adenosine Az agonists, such as ATL-313, ATL-146e, CGS-21680,
Regadenoson or UK-432,097;

Sphingosine-1 (S1P) phosphate receptor agonists such as
fingolimod, BAF-312, or ACT128800;

Sphingosine-1 (S1P) liase inhibitors such as LX2931;

Spleen tyrosine kinase (Syk) inhibitors, such as R-112;

Protein Kinase Inhibitors (PKC) inhibitors, such as NVP-AEB071;
Anti-cholinergic agents such as tiotropium or aclidinium;

Beta adrenergic agonists such as formoterol, indacaterol or
abediterol (LAS100977);

Compounds having bifunctional Muscarinic Antagonist-Beta2
Agonist activity (MABASs);
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ff)

gg)

hh)
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kk)
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nn)
00)

pp)

qq)

ss)

tt)
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Histamine 1 (H1) receptor antagonists, such as azelastine or
ebastine;

Chemoattractant receptor homologous molecule expressed on
TH; cells (CRTH2) inhibitors, such as OC-459, AZD-1981, ACT-
129968, QAV-680;

Vitamin D derivatives like calcipotriol (Daivonex) ;
Anti-inflammatory agents, such as non-steroidal anti-inflammatory
drugs (NSAIDs) or selective cyclooxygenase-2 (COX-2) inhibitors
such as aceclofenac, diclofenac, ibuprofen, naproxen, apricoxib,
celecoxib, cimicoxib, deracoxib, etoricoxib, lumiracoxib, parecoxib
sodium, rofecoxib, selenocoxib-1 or valdecoxib;

Anti-allergic agents;

Anti-viral agents;

Phosphodiestearase (PDE) Il inhibitors;

Phosphosdiesterase (PDE) IV inhibitors such as roflumilast or
GRC-4039;

Dual Phosphodiestearase (PDE) IlI/IV inhibitors;

Xanthine derivatives, such as theophylline or theobromine;

p38 Mitogen-Activated Protein Kinase (p38 MAPK) Inhibitors such
as ARRY-797;

Mitogen-activated extracellular signal regulated kinase kinase
(MEK) inhibitor, such as ARRY-142886 or ARRY-438162;
Phosphoinositide 3-Kinases (PI3Ks) inhibitors;

Interferons comprising Interferon beta 1a such as Avonex from
Biogen ldec, CinnoVex from CinnaGen and Rebif from EMD
Serono, and Interferon beta 1b such as Betaferon from Schering
and Betaseron from Berlex; and

Interferon alpha such as Sumiferon MP;

29. A combination as defined in claim 28 which is for simultaneous, separate or

sequential use in the treatment of the human or animal body.



