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| NHI BF TORS Background of the invention The object of the invention was to
find novel c@upRWidsshavi ng val uable properties, in partpgpkpioiddigge which
can be used for the preparation of nedicanments. The present invention relates
to benzonitrile conpounds which are capable of inhibiting one or nore

ki nases. The conpounds are used in the treatnment of a multiplicity of

di sorders, including cancer, septic shock, primary open angle gl aucoma
(POAG, hyperpl asi aBENZOMTRILE DERIVATIVES ASKINASH INHIBIT@RSSCI er osi s,
retinopathy, osteoarthritis, endonetriosis, chronic inflammtion and/or

neur odegener ati ve di seases, such as Al zheiner's di sease. The present

i nvention | 0 and to the use of compounds in which the
inhibitioﬁ%&%géﬁﬁgﬁ?Bﬁ"gﬁggﬁﬁgﬁndulation of signal transduction by receptor
ki nases pl : her mar.e Qgﬁﬁ i . L '

conpri se Eﬁézgﬁ%%ﬁtgﬁﬁhgggﬁﬁmggt?ﬁégﬂgggo ﬁghggﬁ%gﬁgggeégépﬁﬂ%”?%%g?nent of
ki nase- i nehacedlatitbezseisich Sambe upedfaitie Riepasdioncégedabmenist ual |y every

a1t or ont [ B SRCnMELHEh B UFLERENER Ry SPoaPl b O3 ShaefEbtigpior

t her apeut iig omd er merd kinasdsn Thbeompsendy arearsed irsthedreditrhenins .a rkoltipletampl e,
ceII-cycI%.contrQIIaad angiogqusi , 4 n _which rotqin kinasea | ay a key

rol e, are dSAe Sy BEUL0ELANET o RICSH OGN tHMHITHRP B E S HAUCP IR h as, but
not |im t egdpé@laskamne@imaton§ dramigt oyiasls S@ps@ScleRBRY FétRbpang] gesetirits,and

di seases rel ated thereto, atherosclerosis, q?cular degeneration, diabetes,
obeSi ty ar@dpEeHIOS|Sy chgpis ipianmationangiereiiedeqeneitive fiseapet 4Ck 8S conpounds
and to theiegmefs geapsunds in which the inhibition, regulation and/or
nodul ati on of signal transduction by TBK1 and | KKE: plays a role. One of the
princi pal nmechani sns by which cell regulation is effected is through the
transduct itpg HEstGiveARSt Hdibtas i&é&ﬂé"éﬁd@%rngfté NG EERRRIIBNINMMN Fhich the Ur N
nodul at e bi ochem cal Pathmays in the cell. Proteln phosohorylation represents
one pr oced¥ilpion \\egwiatia) azyorBPdIAlPPe 1 B Baasdustion by Federtar &inaisesll ar si gnal s
are propagaed IfERARHEH & JidniBLaRKLFoortddiRloh¥ Wi Kduiliel et GH
response. ese signal transduction cascades are highly regulated and often
overl ap, @ounds avd tiethe Usemftheheonenduside fioehetreatmsnt pf bihasarinkiuped diseageswel | as
Phosphat aggs.. BRSPRALYLAII A PlinBR! SIS AR RN REEIROLARR LI NBishET | N,

t hr eoni ne Or t'yrosi ne teési dues, and’prot’ein Ki nases have therefore been

cl assi fi edebyprdifezatiors pelt diffecirtigtiat aphosphoviydlathegpares attactive @rgss fate/ t hr eoni ne
ki nases and tyraqsi.ne kinases, Since phosphoryl.ati i S _such wi despr ead

o ocess | Meab QRREAEREE e teRh en B S Bn r FRaibRLefi )t he
activity ebntrblese prjidysagsis, intwHich gitdie Rinbyed playghkeyrbiaf are cel phesesods

conditions and/or, diseases are attributabl o .either aberrant activation or
{ Unct | onaBSHRRREH SHE TGRS AOIGSI AP U o GHERR' TP rrA86e o AURR TRy
Consequenidigtase®bhdenalingicaehess bpd dRassdieemtetéréte, stherosblerae, eidcsat i on of
t hese proteins and conmpounds which are able to nodulate their activity

(revi ew ardiqGogaeradign, §ie% QORSEpPEhP@EMner et al. Pharma. & Therap., 2000,
88, 229-279). IKKE and TBK1 are serine/threoni ne kinases which are highly
honol ogous to one another and to other |1kB kinases. The two kinases play an
i ntegral rfopaticylat.fee praseneinyertignaelsipsttewermboupieard fothe cige RRROVPPYESs ar e
recogni se iohhgs TRkdindd i : i s RGI
and DA 5 Ty opafi P KRRl o e PRI L ORE Mg
cascade, whiddiKKe ploys Bgoien a type) interferon response. In 2007, Boehm et al
descri bed | KKE as a ncvel breast cancer oncogene [J.S. Boehmet al., Cel
129, 1065-1079, 2007]. 354 kinases were investigated with respect to their
abi lity t ®rreeafdie prihcipal rhduhaRasnd syewisito cail rguptiendd gfectédgebioayh vhd h an
activated forn1gf tge NAPﬁ kinasq Mek. | KKE was identified herg S a

cooper at i VA SOGR95 EXapeHir p19BRIS ACHRsS Ak ARG VL) 18 WE BAdUAhat | KKe i s
anpl i fi edbinrdeomer pAPKRFS @rthierten UPBEMN ShEdPasfiatibanepfesefislonkipiesesang t unour
sanpl es. The reduction in gene expression by neans of RNA interference in
breast cancer cells induces apoptosis and inpairs the proliferaticn thereof.
Eddy et al. obtained simlar findings in 2005, which underlines the

i nportance of I KKc in breast cancer diseases [S.F.Eddy et al., Cancer Res.
2005; 65 (24),11375-11383]. WD 2013/034238PCT/ E1' 2012/ 003449 A
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4 sequent activation of the TBK1 pathway. Activated TBK1 and | KKs
phosphorylate I RF3 and | RF7, which triggers the dinerisation and nucl ear
transl ocati owodf1¥d3ese i nterferon-regul ati ng transcri pti eor/keoimo$49
ultimately inducing a signalling cascage reading to I FN production. Recently,
| KKs and TBK1 have al so been inplicated in cancer. It has been shown that

| KKE cooperates with activated MEK to transform human cells. In addition,

| KKs is frequently anplified/ overexpressed in breast cancer cell |ines and

t umour s omhgdmiatraer)iufar sianeét 4re mrepaddidlfrerg makekidet malewlenpdy iresutéiadi t i ons
and expre i ani f4 . LD i gt e, TOlo
3 necesad s Crhrehonne  T1RE SRl Farisd g RBus SR Knigipl] BIFERDY
activity ioseilam rasas eddent frarattsf @ristedcecel hanyaprdtdis kineseszawg!l 89 phospar

S onal 11 nipsber b i B B eorRbPY At B 1 ca s

a synt het isthel retidaks, pardt preteirokinasesdgrpitioerkifSbebn tlassified bl (DeiretpeaificityMifl ecul ar
Cel | 41, 458-470 | éOll‘ D._A. Barh)i e et at, Natftj;re .1-g 200%[. WD 2011/ 046970
A descri BPESSRIRIYALY Ble. TRicerRRinEeNRIGIASRR AR D6PYNE nasrs INERIERt of

var i ﬁus dipﬁeﬁ}&ﬁg,n E|'§ EG&%} %Widds@wmtmb@b@rm héilAslt dred ﬂﬁi&) Gcéelsp«&tnemp@s |a(t‘;IE|th$>stIy

eryt hemat osus Yy gren's syndrone, Aicardi-CGoutieres s ro

chi I bl ain 'rrfwﬁaé?éL P%%heréqt'vgvé_e@n%éetﬂvamf 'E@PEB?%thP%Qm&wj&'?%gW YRVCL)
system c $6h@ii6sd Snd/bNYiOShddsare BEABItAISE So efErAbiefraPLSdv AN yEuRstioRanary

di sease (CPO), inflammatory bowel disease (IBD), obesity, insulin resistance,
type 2 di dbdelns(NUTOVPIeCHEN SBBPPRER RUKIGAES CastAges: (anseaussly. Jskiedi ngl y,
the conmpouREsRGHeh HabBeb phidto HiE SMUrh@BriddtioR Jf iisBRFGHEINs Gkl onffeiRBd abl e
salt thereof are admnistered for tie treatnment of cancer, including solid
car ci nomagvhiguaie apde tof mpderigripeie actbaly dieNcrbaaticies seexXripseinPreaenaingys,

pancr eas, L o} N1 EYe | oid di seases (for exanple nyeloid
| eukaem a)ett gbr/bqa%ggﬂaoﬁ%?q%ﬁ‘%e %&%ﬁphg?eéz\/% %Z%s col on adenoma). WO

2013/ 034238PCT/ EP2012/ 003449 5 The tumours furthernore include nonocytic

| eukaem a,, brain r.ogenital, | hatic system st ch, .l aryngeal and |ung
carci nona,IKl?%%WJarPﬁa q%ﬁﬁ”%%@ﬁ%%ﬁ&c%ﬂ%ﬁ yHﬁh g}%ﬁngrﬁ)lggppfoll%gdgétg%? nona,
pﬁncreati@nam@/r?nqlwemst |k@?{i@¢§e@nahe_mgtekm@swd " ﬂﬁn?n@gﬁéubtdnfrm@rrmgw?efpl in
t he treatnent of imune i cien i npduce - unan runodef i ci ency
s S anyn cxEa Mok s Asera VA Fra s eiodbket by Ao B ogar tod 4
brai n can¢géeptdrd BoarkPNGRId, the RIGTRAREaSEE RS bad MIBNSInd rBéadideictigaideer |
stomach cancer, pancreatic cancer, |iver cancer, renal cancer, col orectal

cancer, boéfs TRENERBKY/IeaRCasigrea!ingrasradandeeh resekopiralyeall intefien
gynaecol ogé%nsg_ancer, thyroid cancer, |ynphomas, chronic | eukaem a and acute
| eukaem a. 1'n particular, cancer-like cell growh is a disease which
represents a target of the present invention. The present invention therefore

relates t n ccordin he invention,as nedi canent nd/ or

medi cam&*nﬁ)n g@ﬁ\%’eoe @}T%O%n%%scpﬁecﬁ ﬁ%’zaﬁse%f‘%ﬂh &F%’?%PBBW”&I?-?‘? of the said
di seases Mh?ﬂettdlﬁoeﬁezgﬁ(w | Nde0ACEDS Rﬁhﬁgest\ﬂertehg\;ésﬂg@t@‘divﬁml for th;e .
preparation o armaceutical for t treatment and/or prophyl axjs of the
sai d di ;seé%%@caﬁofﬁ%_agﬁtyrtsgf@%%o'w[ﬂfe e B Mo P REIRg @ﬁé&vgées

conpr i si nGgntvAEHTEHS1 AL MIPRkINASE Mk, MN:SvSORBRLRASAE §9LdioRget0 t he
invention to a patient in need of such an admnistration. It can be shown
that the ¢uerpoceaeneatcantdiiang theoauthersiwarembledn shawdhatiKKnis anplifiederdt i ve
action. T I t i.nvent.i I inistered to a

pati ent hra&g?%gg}%%%%@r %ﬁﬁ?{oﬂ %;Bg?a}sggé@c?esrg%ﬂé@r%sf%@ @@HE?%”P'S; hii bit tumour
grow h, t ocedwtiocén gerid exprassianbypswacs af BN AW e ncg npbepesotarfeer adlisve di sease,

to inhibit_ transplant. rejection or neural ogi cal e due to tissue repair,
erc. The. eieBR B s et hr B e Pt B o ep haTRet ¢ oS eR el Bbut | ¢

pur poses. fiAgings @2, ihich dritRriirRshe Infgatames ot IKK: iHDeshst ark @l @ischedot h t he
prevention_of diseases and the treatnent o e-existing conditions. The

f pr
prevent i ofS SIEPAtA ebanses s LAPP:it6P Gzé),aléwgﬂéas@iy adm ni stration of the
conpounds according to the invention prior to the devel opnent of overt
di sease, for exanple for preventi-ig tumour growh. Alternatively, the
conpounds are used for the treatnent of chronic di seases by stabilising or
i mproving the clinical synptons of the patient The host or patient can bel ong
to any mammal i an species, for exanple a prinmate species, particularly humans;
rodents, including mce, rats and hansters; rabbits; horses, cows, dogs,



WO 2013/ 034238PCT/ CP2012/ 003449 7 matic prosthetic restenosis, restenosis

af ter ~ongi opl asty or stent placenent, and the like In addition, the conpounds
accordi ng towh®i3RAyR_HNti on can be used to achi eve additi per/ep08d0aef8i SticC
effects in certain existing cancer chegntherapies and radi ot her api es and/ or
to restore the efficacy of certain exi&ting cancer chenotherapi es and

radi otherapies. The term "nethod" refers to manners, neans, techni ques and
procedures for acconplishing a given task, including, but not limted co,

t hose manners, neans, techni ques and procedures which are either known to the

kil h h b I
e [ L A R T e
manners, eacss 25€000 cOiidsgenedibpagclécihes st bl. |Mflecepmclsahyrthmesgemm on" as

socd et e Rl o-2u0E) 189 {8\ Sl SRR SbeaBrgeap | e

af fect therenmidgenactatiord jC.Rbriehestial. naﬂasen@memdtme;moe ||n@ooby interaction
with the kjinase 1tself, or |nd| ect |

o oul'e o e Rrahieaghal il B it rocz0dt auRishee it TRl b Aabne "at used

here, admc@h%tnfy%é f?é‘né%'@ﬂ?n&etoca’ﬂ‘lrrﬁl't&ﬂeﬂé'ﬁt Lﬁ;intgf’tf-Hcogé'nR«z‘'RtarsC)whi'chGé,uggd,ﬂs’(@l test tube,
or invivo, i.e. in cells or tissues of a I'iving organism The term

"t r eat mentn 'ﬁ@'@@%cﬂfﬂﬁé‘éé@ ﬂéﬁ)Réﬁﬁlqcﬂfﬁed Yansforratioal Fyareiors.dkeY sl owi ng or
reversal Qferk BBI%%@\B@%ﬁaPsn ﬂNﬁ'i ﬁ%@?a@ecpkn&ké&&ﬁi%f TBRY A LdptedIEld oration

of the clinical npt o di sease or di sorder or substanti aI prevention
of the ocMEr € Banc | pﬁil%aartywpabrﬁ;:enﬂy pulisbedtwt BKAiis of ersentiathe t er m

"preventi r acquiring
a disor de?rﬂgo iés%elgg%ﬁﬁo%ieﬁ‘clgféa g\e%?\gthqjﬂgl%@gr}g s\%%g%g%oun used in
this |nvethBP@niptaveernapeldtbe:a‘Itheyraeétﬁtienimmdaamlmmorreap@tdlmgaflmmw to here as
a therapeyti,c f 5C e calculated initially fromcell
culture ai@e@ygg b{e §t gi Nr‘?plll é?‘qu%’ose %éz;lbr#?be formul ated in aninmal nodels to WO
2013/ 034238PCDEP2012/ 003449 8 achi eve a ci rcul ating concentration range that
i ncl udes e 1C50 or the as determ ne cel | | tur Thi s
i nf or mat i Eﬂsﬁﬁsﬁguﬁ%iw Pt %B Wﬁf’%@r%@?ﬁﬁ gé’é’ WF“#%H% V6P accurately.
Initial doypgestiggofause pheeinaireiskat/Atbridiom adtivity vaatdatd@eitddsi (19 these initial
gui delines, an avera erson skilled in the art could deterjnne an effective
dosage T OB RTINS ERBUER dorb Ul by A e BeIEAE5er i cacy of t he
conpounds kResdddiefadies @ réibd vhitet ek dtde d nB¥sirddaddardifehasmaterascal
procedures on cell cultures or experinental animals, for exanmple by

det erm ni r?@n??fe(eLme%?ﬁﬂi tirrseawglty. PHuchyssults angepimdralipreliRiatioand

t herapeut | Qcﬁ?fafé%ﬁhcé Sahd)8r hsharRityCoritRe 8 redddnai RS edy the ratio
bet ween L[s)50 and rOa Co?r]pgﬁ,ﬁ ds whllygo exh |tr)|t 2 hlagplﬁ&'?her apeut i cgfrndex are
pr ef er r ed actyity r&ﬁ"%ﬁ ebeainaepfiicgtrn kEe gese|whieh engoses s eertaitPehi nal

studi es C@éﬁn%ééé%‘# thed r@r%r@éf?r@a&’%@% Irmﬁ?cémt)%@o;’réa{é(?itwﬁkpé"céll for hurman
use. The dosage of suc conpounds 1s preferably in stream concentration
ranges mh|p¢¢ilf¢fﬁbblmd§ea$%(lEDB@ seiverityl dftonk er ororaeymptonts efythe ?Ifhlépr@dﬁ%@e may vary
wi thin thigs %}gln o f ute of

adm ni st ratl on useﬁ%P Vgtehcﬁ(s;rtgg g%ﬁ]%gglk Yl %g a9é(|%‘6m ni ni E@%’Sl on and
dosage carklr‘@eemmealseuebryﬂueheed byl tha ;ntaadanqemrsabseme dfaksat@f bimdonggmoount t he
patient's &RQ ésee for exanple, Fingl et at, 1975, in: The

Phar macol g| cg P ©f Ther apeutics, Chapter 1, page 1). Dosage anount and
interval may be adj usted individually to provide plasma | evels of the active

conmpound ' sufficien obtajn a therapeutic effect. Usual pat| ent
dosages fV\{?k ag%g&%%?ﬂgfg)th%dgeguq %eﬁrﬁlf kﬂr}fﬁgg W 13 8 GE Ui Tolgdnthe

ng/ kg/ day ingeaehuhy résfdéﬁ‘s@m%grlplguét%om é<9{rﬁ'@¥erorﬁ’§ shebdl ¥ythkiags about

150- 700 rrq_/k g/ day and particularly prefera g rom about 250-500 ny/ kg/ day.
Ther apeut i @&ﬁﬂﬂr@ﬁ%aﬁ sfitnyaledin r@@enge@rélaﬁ @cft@maiwmctmhir@meae pgsponse

admi ni str g ips Hy a&kérﬁpln?e&.eﬁgﬁwe@r@oc bn m RGNk CP a%ﬁt?éctéarg{r\c& stration

or selective uptake fective condentra |oh ament may
not be relpé?iyééCftF@”ﬂhéLBS)ayh‘al Goibtesirarsied dtA TR M) BoTolklkiel leegptors, shle ar t
will be able to optimse therapeutically effective |ocal dosages w t hout
undue experinentation. WO 2013/034238PCTi EP2012/ 003449 9 particul ar cancer,
such as, but not limted to, napillonma, blastogliom, Kaposi's sarconms,

mel anoma, |ung cancer, ovarian cancer, prostate cancer, squanous cell
carcinoma, astrocytoma, head cancer, neck cancer, skin cancer, |iver cancer,



WO 2011/ 046970 Al and in WO 2012/010826 Al. Further heterocyclic
derivatives and their use as antitunour agents have been described in WO
2007/ 129044. woigkapyri di ne and pyrazi ne derivatives haggebgemosascri bed in
the use for the treatnent of cancer in,W 20091053737 and for the treatnent
of other diseases in WO 2004/ 055005. éurther het erocyclic derivatives have
been disclosed as IKKa inhibitors in VWO 2009/122180. Pyrrol opyri m di nes have
been described as I KKs and TBK1 inhibitors in WO 2010/100431. Pyrim di ne

deri vat i vesqbavteachiestionds siog TBKd pathwayKEcatedBBK 1 andilkKd phasphorygde IRF3

2009/ 030890. Y OF THE, | NVENTI The invention rel at t 0. conpounds of
Che. 1 or muFRd I RE 6 TIeps S Eato0 FARGAFR6 1 I0H PO GR oL XA ATGT ST CH or
denot es He¢@righing trartkerpticsfadlot R tiedtdly iddH(c@id2) signéibitidl cadohde NERiNgNAAFN

0(CH2) Cyc or NH&CHZ)Q/C. R2denotes H, A Arl, (CH2)Het3, ON, (CH2)Cyc, CONH2,
CO0A,  ( CHEYOBIGHOP-CH2) nOA, (CH2) nNH2, (CHz) nNHA or (CH2) 11NA2. Arl denot es

phenyl which is unsubstituted or nono-, di- or trisubstituted by Hal, A OH,

OA, COOK, COOA, CN, CONH2, NHSQ2A and/ or SQ2A,
Recently, IKKs and TBK1 have aiso been implicated in cancer. It has been shown that

IKKe cooperates with activated MEK to transform human cells. In addition, IKKs is fre-
quently amplified/overexpressed in breast cancer cell lines and tumours originating
from patients. TBK1 is induced under hypoxic conditions and expressed at significant
levels in many solid tumours. Furthermore, T8I{1 is necessary to support oncogenic
Ras transformation, and TBK1 kinase activity is increased in transformed cells and is
necessary for their survival in culture. It has likewise been found that TBK1 and NF-kB
signalling are essential in KRAS-mutated tumours. TBK1 has been identified as a syn-
thetic lethal partner of oncogenic KRAS.

Lit.:

Y.-H.Ou et al., Molecular Cell 41, 458-470, 2011;

D.A. Barbie et al., Nature, 1-5, 2009.

WO 2011/046970 A1 describes the use of TBK1 and/or IKKe inhibitors for the treat-
ment of various diseases, such as rheumatoid arthritis (RA), systemic lupus erythema-
tosus (SLE), Sjorgren’s syndrome, Aicardi-Goutiéres syndrome chilbiain lupus, retinal
vasculopathy and cerebral leukodystrophy (RVCL}), systemic sclerosis, myositis, pso-
riasis, chronic obstructive pulmonary disease (CPD), inflammatory bowel disease
(IBD), obesity, insulin resistance, type 2 diabetes (NIDDM), metabolic syndrome, can-

cer diseases,

Accordingly, the compounds according to the invention or a pharmaceutically
acceptable salt thereof are administered for the treatment of cancer, including solid
carcinomas, such as, for example, carcinomes (for example of the lungs, pancreas,
thyroid, bladder or colon), myeloid diseases (for example myeloid leukaemia) or

adenomas (for example villous colon adenomia).



Het ' denot es di hydropyrrolyl, pyrrolidinyl, azetidinyl, tetrahydroimdazolyl,
di hydropyrazolyl, tetrahydropyrazolyl, dihydropyridyl, tetrahydropyridyl,
pi peridinyl, wephpdghizgyl , hexahydrcpyridazinyl, hexahydr egyepiwishionpd, 1, 3-
di oxol anyl, tetrahydropyranyl or piper %ZI nyl, each of which is unsubstituted
or m)nosubstl tuted by OH COOA CONH2, "COA and/ or A, Het2denotes furyl,
thienyl, pyrrolyl, imdazolyl, pyrazolyl, oxazolyl, isoxazolyl, thi azol yl,
triazol yI . pyri dyI , pyrimdyl, pyridazi nyI , pyrazi nyI , indolyi, isoindolyl,
benzi m dazidleytlimoursdiaztbeyhare qualuvsl ppnocytigicveagnii, braon yrogdretak dirpladkeny |
benzof ura i mdin-2-yl
or furo[ 3%%&8%%0?@&%0}%2@4 ?éc\il\ﬁll éﬁgf(gs'ﬁ%ﬁ%ﬂﬁgg&ﬁ % dngcgd‘énﬁ%%%iwg t| tuted by
Hal , A, Odnd=sbhalcll |GNy cCDAMa0 pohre@ONIndl@ mnakdtaardidO@A, Het 3 denot es
di hydr opyrrolyi, pyrrolidinyl, azetidinyl, tetrahydroim dazolyl,
tetrahydrof uranyl, di hydropyrazolyl, tetrahydropyrazolyl, dihydropyridyl,
L et rﬁhédr Clmérdodryrlounﬂis pes féﬂ‘dgéyhorleméﬂmmﬂhé}tri(tjaatri‘l@n&iﬁwlilhoﬁryﬂbﬁaémh 'dcryyl : |

exahy rop i OX0 r opyr an t et rahydropyranyl ,
pi per azi n;} 919/% f%a‘é‘ﬂ??” WP?%‘?%;'IC'enFYn}OHﬁS pyrazol yl, oxazol yi,
i soxazolyl, thiazolyl, triazolyl, pyridyl, pyrim dyI pyri daz nj J, indolyl,
i soi ndol yl, benzim dazol WO 2013/ 034238PCTI EP2012/ 003449 11 i ndazol yl,
qui nol yI , Ganget e, BREHRE ?/S@Fat'vﬁéil'?féﬁ?ﬁ BiHEd R reaRERg 36 BFARFANCE'Mil8dz opyr i dyI or
furo[ 3, 2- RhRyér dylame@acsitkliniapber §laHB§rU’Q§1E:éF této%dwcarﬁeé»o gﬁcrdawbstl tut ed
by Hal, A OH, ON, COOH, ' CONIl - CONHA EOA
COCH2NHA, cengsiz Nyer caom;«aﬂ:cmf d}olmpmo«ama@ﬁfﬁaéécanﬂ@r ahﬁ?ﬁé‘é’”@?r br anched
al kyl havi [or CH2
e e S e e i Ry
be repl acénlaﬂoyhmrmu@ﬂbaerma ar\@;ﬂﬁ@l@n‘@ﬂb@@?c%&ﬁ@ﬂﬂ@l cangel-tikg el grow) 6 or 7 C
at ons whi i i r t or A
Hal denot eggﬁ,d%&lé,eé &E%(?Ir rtep!;e%ggfr%oat ﬁdeg%‘F'ﬁw% %EE%%Mh&;nwgﬁfg%er%é@gp ically
usabl e saltios theratﬂIem&ﬁa'@saondompemm aonetfig) tohéeeofbntlomast mdzldmgmﬂnfa ures thereof

in all rat The inv on _also rel. t h forns
(stereol sorrg?or Og%ﬁr?%rﬁ h\ée%?{g lfngﬁér?ih agmlegg%qﬁ(% 'f)ﬁ%)?gg*%?ereorrers and
t he hydr atsegl asebmlanalttetthe)mset dsfammnﬁguuctsdm(jmd) mmv@ftlohher tbemppounds are
taken to rrea . adduct,i ons of ent. o] ecul es ont o e_compounds whi ch
for m ow n@ e TR P AT aaT tieel Ph b R B P GOS0 8 P S Rl e oo
or di hvdr aiae8s and & & phsdeat &s.thd héaﬂrrﬂéh@ﬂfIh@f‘o‘aﬁtﬁtﬂlgéa"deby:oﬁipﬁléangeﬂ\@t es to the
sottates of, the salts. Pharnmaceuti caI usa )| e derivatives are_takei to nean,
for exanplaé’m”i”ﬁféatéocﬂ‘?f§”8f°rt”PFéreé:8Fﬂ98Hﬂ GCEIPEnGeiVatan ind EAF YA and al so
so- cal | ed eea@dr UacH aBamhHIStratiBrodr ug der| vatives are taken to nean conpounds
of the formula | which have been nodified by neans of, for exanple, alkyl O
acyl groups, sugars or oligopeptides and which are rapidly cleaved in the

or gani sm tocribdsAdieh Bt Bfel donspAEP aEASHaINg3S MethPshtioR Halle ahm@pidIiRn-
rative action. The compounds according to the invention are administered to a
patient having a hyperproliferative disease, for example to inhibit tumour growth, to
reduce inflammation associated with a lymphoproliferative disease, to inhibit trans-
plant rejection or neurological damage due to tissue repair, etc. The present com-
pounds are suitable for prophylactic or therageutic purposes. As used herein, the
term "treatment" is used to refer to both the prevention of diseases and the treat-
ment of pre-existing conditions. The prevention of proliferation/vitality is achieved by
administration of the compounds according to the invention prior to the develop-

ment of overt disease, for example for preventing tumour growth. Alternatively, the



These al so include bi odegradabl e pol yner derivatives of the conpounds
according to the invention, as described, for exanple, in Int. J. Pharm 115
61-67 (1995) wo MB/R38338/ 034238PCl / EP2012/ 003449 12 The exptessiooneiadfective
anount” denotes the anount of a nedi capgent or of a pharmaceutical active
conpound whi ch causes in a tissue, system aninmal or human a biol ogi cal or
nmedi cal response which is sought or desired, for exanple, by a researcher or
physician. In addition, the expression "therapeutically effective anount”
denot es arcoapounds am mﬂed footnpdreatinewttdi chrosdr diesgsen diy stabslishjoeotimary-has not

recei ved 0 ng consequence: inproved treatnent,
heal i ng, wde;ﬁ/qgraﬁrm Elntﬁ’l%ﬁg{lé)ahgo a di sease, syndrone, condition,

conpl ai nt, di sorder or SI de effects or also the reduction in the advance of a
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m Xt ures t he conppunds of the formula I, X

i aster cotBres. PO Hpdnmr i CamALpis 2l ofnsTes 1§ expbieraEhyéTo "S- 100
or 1:1000.tighherse peivliP@ b tnhdddl fr kigaphiertF albluyhai didddses of stereoi soneric
conpounds. The invention relates to the conpounds of the fornmula | and salts

thereof and to a process for the preparation of conpounds of the formula I

and phar magRWseabt|oyitHseP bSricaht Sall tb@iléfat?ﬂ@ﬁtﬁlvlﬁlnﬂe %bmpeehmom@w eof,
characterised in that” a)a conpound of the fornula Il R2- H21'1 1n V\/mch Y

and R2 havee tventRsasAmes detgemioad &y in wtrelt%ﬁ'fwngYn'@a|’b'e%1§lﬂ'éde\9fthﬁ? ellddnpound of
the for MuliGubbted WHR %Qél:#tpggﬁd?Q%Qﬁgtf%gla\%rggﬁﬁﬂgar%s dg}wl;entfd?loﬂ@'f&h X and R

have t he nmeanings 1 ndica enot es Br or I,
a period of time which is sufficient to allow the active agents to induce cell death or

to inhibit cell proliferation, cell vitality or migretion, usually between about one hour
and one week. In vitro testing can be carried out using cultivated cells from a biopsy
sample. The amount of cells remaining after the treatment are then determined.
The dose varies depending on the specific compound used, the specific disease,
the patient status, etc. A therapeutic dose is typically sufficient considerably to
reduce the undesired ceil population in the target tissue, while the viability of the
patient is maintained. The treatment is generally continued until a considerable
reduction has occurred, for example an at least about 50% reduction in the cell bur-
den, and may be continued untit essentially no more undesired cells are detected in
the body.

There are many diseases associated with de -egulation of cell proliferation and cell
death (apoptosis). The conditions of interest include, but are not limited to, the fol-
lowing. The compounds according to the invention are suitable for the treatment of
various conditions where there is proliferatior: and/or migration of smooth muscle
cells and/or inflammatory cells into the intimal layer of a vessel, resulting in
restricted blood flow through that vessel, for example in the case of neointimal
occlusive lesions. Occlusive graft vascular diseases of interest include athero-

sclerosis, coronary vascular disease after grafting, vein graft stenosis, perianasto-



and/or a base or acid of the fornula | is converted into one of its salts.
Above-and below, the radicals Rl, R2, X and Y have the neanings indicated for
the formul a o um@sssexpressly indicated ot herwi se. A deoptemizdokad, is
unbranched (linear) or branched, and has 1, 2, 3, 4, 5, 6, 7, 8 9 or 10 C

atons. A preferably denotes nethyl, furthernore ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl or tert-butyl, furthernore also pentyl, 1-, 2- or
3- et hyI butyl, 1,1-, 1,2- or 2,2-dinet hyI pr oply 1- et hyl propyl , hexyI 1-
2. . 3- omatwpﬁhep@qugqnosg nestenoysgaﬁer angigp asty;urgtenzp@ce@ent and the

3, 3- d| met ylLbutyl, 1- or 2-ethylbutyl, 1-ethyl-1- nethyl propyl,
1-ethyl-2-nethyl propyl, 1,1,2- or 1, 2, 2-trinmethyl propyl, furt her preferably,
for exanple, trifl uor onethyl. A very particularly preferably denotes al kyl
having 1, . 4, r.abl onyd ,
isopropyl Irggd%m?ﬁl th ghwtogijr%sgée% drr@ oethgerﬂ% or'ﬂ?%rb%!eue?& M%me% a&%ll

trifluor orhue Imylsynepgmtraéffemis oetdridin exrstiln,glqahcemhemmmmels andhedlotheram CH

and/ or CI—|2 u S Jin e.replace atons._Thus, A also
denotes. P SEipae e ke R P SR e e gl BB P ienor oo

unbr ancheda@btrier@’n@ehed al kyl having 1-8 C atons, in which, in addition, one
or two non-adjacent CH and/or CH2 groups nmay be repl aced by N and/or O atons
and/or 1-7 H atoms may be replaced by F. Arl denotes, for exanple, phenyl
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p- met hyl sphbanytpsges] blol@grcaﬁbrd@hermrdél hkoplaRyl are@-or chh eBSilylbeadéveaipeanyl , o-,
m or p- rret%am nophenyl, o-, m or p-di nethylarni nophenyl o-, m or

p- am nosul®y Ifﬂ%h?ﬁ’w” H‘a””ﬁ{S greags. ﬁé?"l‘i}i‘iﬂé’rﬁmp?%wsp enyl o-, m or
p- am nocar bonyl phenyl, o-, m or p-carboxyphenyl, o-, m or
p- met honyaJebermyl epdminystratim asmsedrhepe eifémkgaandztbngrfq:rrbeinging aoco,mpnundrof

p-acetyl p for hen O-,. rn-_ or en rt her
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2,5-difl ueatarﬁmtycﬂvqp&aﬁ&kln@ée&,&peauemt RY Liséd ﬁbrleoau@m@mdtuonean beartl cularly
preferably denotes Rhen yl which is unsubstituted or non

trisubsti tatied By ek rIJIBtVitropr%f'@raaiﬁwu%r%t"é%‘vwrer él ?%'ﬁrWlt'SSLtﬁspfﬁrau gy
mor phol i nrgisrhet r ahydr opyranyl, each of which is unsubstituted or
nonosubst i tut ed by COA. Het2 pr ef er abl y denot es thienyl, pyrazolyl, oxazolyl,

|yl ., d th (riom |. dol yl
A i A G R e e A I rr‘ﬁ%frrrﬁ‘%{r'g)ﬁs%%bﬂf *Whi ¢h
is unlsugstre\!eni;a?dﬁ tiie proprse s bidisdaed obyiaseﬁhemrsdbétanhma'i‘n@roﬁétmhabltbe daneai es
pyrrolidi
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pi per azi n;chmcarwymmmgysradfgé@yé or §i8bewy! , pyrazolyl, benzofuranyl or pyridyl,
each of which is unsubstituted or m)nosubstitut ed by A. Hal preferably

or of er abl 1 ada a2 eyt el BFR IR bt MRk Bh Hodhamor eafing, o,

nor e t han amwdawcbeeaisdemha:@rbt pacali fferent, i.e. are independent of one
another. WD 2013/ 034238PCT/ EP2012/ 003449 15 The conpounds of the fornula I
may have ¢neary JEBFR &t AIndGRBHEhidnde R, shﬁérsf,&rteaw%cnw aMRIuhPUS
stereoi someric fornms. The fornula | enconpasses all these forms. Accordi ngly,
the i nveneiseﬁefeéreéétte§ere As paherpeentisally efée tine desrnrenrmescabiulathe ImiEHiniloa | i n
o 2 o EbRB GOl B8 SI I A6A SRSty e REGHEAIER, Meani oS

i ndi cat ed above. pre erre groups of comnpounds e expressed by the
following sub-fornulae la to I g, which conformto the forrrula | and in which
the radicals not designated in greater detail have the neaning indicated for
the formula I, but in which

m or



in | aRldenotes O(CH2)OFi etl or O(CH2)0Cyc; in IbArt'denotes phenyl which is
unsubstituted or nono-, di- or trisubsti- tuted by A in |IcHetdenotes

pyrrolidi nyl wopopgikds nyl , norpholinyl or tetrahydropyrapyt/epRegdazQad which is
unsubdi tuted or nonosubstituted by COAg in | dHet 2denot es thienyl, pyrazolyl,
oxazol yl, isoxazolyl, pyridyl, pyrazinyl, pyridazinyl, thiazolyl, pyrimdyl,

i ndolyl, 5,8,7,8-tetrahydropyrido[4, 3-d] pyrimdin-2-y1 or benzofuranyl, each
of which is unsubstituted or nonosubstituted by =0 or OA; in | eHet3denotes
pyrrolidi raphievaaetiricdlartiyg coneentrahigrl ravigertbanyingludksipd i GpY paingl/C 100 as deter-

tetrahydr %Xew éeﬂ \Jlt E//q%r QB% 'ﬁ?’r#@thoﬁueéa%aé@’ﬂe%ﬂx rdle%ﬁlmrbeous%ﬁl ALY for

pi per azin I enyl,” pyrazoly uranyf or pyridyl,
each of V\khun’ranlssnmmgmbeltatelyltIadabdosagessa:balsobatcmituta]ed&fronnnnMvAdiaﬂmt es
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repl aced kyfebtivanddsageGoraimansand/ or, in addition, 1-7 H atons may be repl aced
by F; in IgXdenotes CH or N. denotes Het2-diyl, Rldenotes 0(C1 12) , Heti or

(OE:I?;)Z%OI(-?/M (%‘?&O%%q?égiyz%*ﬁ%ﬁp(%%m&m% nﬁy%@%{ denot es phenyl

whi ch is Wesigemniited bylsandamiharmdesutiorl protedisss dr cellicduirés/ongxperimental
animals, for example by determining the LD50 and the ED50. The dose ratio between
toxic and therapeutic effect is the therapeutic index and can be expressed as the ratio
between LD50 and ED50. Compounds which exhibit a high therapeutic index are pre-
ferred. The data obtained from these cell culture assays and animal studies can be
used to formulate a dosage range which is not toxic for human use. The dosage of
such compounds is preferably in bloodstream concentration ranges which include the
ED50 with little or no toxicity. The dosage may vary within this range depending on the
dosage form employed and the route of administration used. The precise formulation,
route of administration and dosage can be selected by the individual physician taking
into account the patient's condition (see, for example, Fingl et al., 1975, in; The

Pharmacological Basis of Therapeutics, Chapter 1, page 1).

Dosage amount and interval may be adjusted individually to provide plasma levels of
the active compound which are sufficient to ebtain a therapeutic effect. Usual patient
dosages for oral administration are in the range: from about 50-2000 mg/kg/day,
generally from about 100-1000 mg/kg/day, preferably from about 150-700 mg/kg/day
and particularly preferably from about 250-500 mg/kg/day.

Therapeutically effective serum levels are preferably achieved by administration of
multiple doses per day. In the case of local administration or selective uptake, the
effective local concentration of the medicament may not be related to the plasma con-
centration. The person skilled in the art will be able to optimise therapeutically effective

local dosages without undue experimentation.

Preferred diseases or disorders for the preveation, treatment and/or investigation of

which the compounds described here may be: useful are cell proliferative disorders, in



Heedenot es unsubstituted pyrrolidinyl, piperidinyl, norpholinyl or

t et rahydr opyranyl, Het2denotes thienyl, pyrazolyl, oxazolyl, isoxazolyl,
pyridyl, pyraz nydoapyridazinyl, thiazolyl, pyrimdyl, ipdolkyloi2003449

5,6, 7,8-tetrahydropyrido[ 4, 3- d]pyrlnldln 2-yl or benzofuranyl each of which
IS unsubstltuted or nonosubstituted by =0 or QA, Het 3denotes pyrrolldlnyl
azetidinyl, tetrahydrofuranyl, dihydropyranyl, tetrahydropyranyl,

di hydropyri dyl, tetrahydropyridyl, piperidinyl, nor phol i nyl , furyl, t hi enyl ,
pyrazol yl ,pabemiasfoaneery budr apyout agtl imiteddh, exfpilema blastoglingabKepesis edr-or

atome. 1 G e R A R R B Sl SRl he Bl e ol e

by N and/ owonta, a!snmwtamdl lozad camcadcmlet:k oancet - skirttatoensiveresanger, épldaced by F,
denot K 7 ' bstituted
or “monosunatitbEath s v Geren el forer prou b R IRl ISETT T ol

usabl e salrosga, tcalmwmaimaacamdwysmércaoa:eropmrzseeithejaeoér sionedctdiangenrhpatoes

t hereof in rati os co un e for so,.the &Ailing
mt er 1 al 5 SEOVEE FEPOBAeARaTT G TR orien Hedal R siEoaae apArealss ARsRBds. known
per se, as described in the literature WD 2013/034238PC17 EF' 2012/003449 17
(for exanple in the standard works, such as Houben-VVeyl, Methoden der

or gani schen Chortle [Methods of Organic Chemistry], Georg Thi enme- Ver | ag,

St ut t gar t )PRIOR BBTpreci se under reaction conditions which are known and
suitable for the said reactions. Use can al so be nade here of variants known
per se which are not nen-. tioned here in greater detail. Conpounds of the
formul a | Qther lpﬂ!rtzfoeitdbld,elib@w@btaada destrived e dAK InendéomEeamdsbitefs ithe fornul a | |
with a co for | I ounds of the formula Il and of

t he fornuﬁ&eﬁgﬂ gkggﬁér'ﬂﬁg%ﬂé&&ﬁgkﬂﬁ8?§gy'are novel , however, they can be
prepar ed [Rurimet haémdynmrmtivmandwheirrueacatsiaoﬁtuhmucagemtem\awbeamder

Buchwal d- rt i g, .C iti.0n whi ch are known to the person skilled in the
art. Depe r\ég%n'”&ﬂg %déﬁéﬁgo s used, the reaction tinme is between a few

m nut ﬁs arRithhér paitine éht!gpweambldéﬁvétﬁﬁéﬁlefaaé%é@n uf&dmﬁwg&@%m@o ang 130
normal |y 00 an Q r ar refera et ween 80" and about
150. Suit Eﬁa rlr’:‘é)r%toa%?r\}%ﬁg 22995/%51%%%] JfﬁSIt trqa@);meBE %B‘?f\ﬁs"s"’l?@ﬁ s hexane,

pet r ol eumgbh®o4/d5s028Nne, tol uene or xyl ene; chI ori nat ed hydrocarbons, such
as trichloroet hgl ene, 1, 2-dichl oroethane, carbon tetrachloride, chlor of orm or
di chl or ongtiager etQFQ}“dﬁltﬂ derivativas Rayverhaenghwllosegdtasd KBE Inhikieps Bpar ol |

n- proopanolyy rg #39koor tortbutanol; ethers, such as diethyl ether,

di i sopr opyI er, tet rahydr of ur an [UHF) or d| oxane; glycol ethers, such as
et hyl ene g?yyrcodﬂpyr'mnmm hapte lmrennaEscabdry bs #<Hweand BBKY Inbitétocd incol di met hyl et her
(diglyme); ch as acetone or butanone; am des, such as acetam de,
di m?t hyl ac\/gb;r}gq@?%gﬁg] met hyl formarnide (DMF); nitriles, such as

acet oni t r ifygimigiHe Hexi4lRes haus Be@s d8édiBl s 18KE hRXTTER 1 (ANEDrS ircar bon

di sul fide; carboxylic acids, such as formc acid or acetic acid; nitro
conpounds  WORIVOLSO8PPr omet hane or nitrobenzene; esters, such as ethyl
acetate, or mxtures of the said solvents.

SUMMARY OF THE INVENTION

The invention relates to compounds of the formula |



Particul ar preference is given to dioxane. WD 2013/034238PCT/ EP2012/ 003449
18 In the conpounds of the fornula UL L preferably denotes CI, Br or I,
particul arl ywoyRigpahty C . The cleavage of an ether is eatkbeh/@biso under
met hods known to the person skilled in dhe art. A standard net hod of ether
cl eavage, for exanple of a nethyl et her is the use of boron tribrom de.

Hydr ogenol yti cal Il y renovabl e groups, for exanpl e the cl eavage of a benzyl

et her, can be cleaved off, for exanple, by treatnment with hydrogen in the
presence of a catalyst (for exanple a noble-ptal catalyst, such as

pal I adi um advantageously on a support, suc /as carbon). Suitable solvents
here are those indicated above, in part| cul ar, for exanple, alcohols, such as
nmet hanol or ethanol, or am des, ¢ The hydrogenolysis is generally
carried out at tenperatures betMeen ‘abo Ri00 and pressures between
about 1 and 200 bar, preferably 1-10 bar. |Esters can be

hydr ol ysed, for exarrpl e, usin etic acid or using NaOH or KOH in water,

wat er/ THE or wat er/ di oxal® at' t nperatures between 0 and 1000 . Al kyl ati ons
on the nitrogen are carried out under standard conditions, as are known to

t he persornsgkidnl ed in the art. Pharnmaceutical salts and other fornms The said
conpounds .accordin 3}?& Hllt invention can be used in their final non-salt
form On e ot hef s bR R 'present invention al so enconpasses the use of

t hese conpounds i fleddi€s Hefzramf the| r pharmaceutically acceptable salts, which
can be derj,ved from various o and | nor ganij | d n ases by
procedur e 'known ??‘?Foc% g(!;ﬁ?)nhi% @é&gﬁfén’?ﬁ?* mg‘ﬁ%bf)é&é';hgy?B rms of the
conpounds of the fproMlacyc. are for the szt part prepared by conventi onal

met hods. |f, the corrpound of the contai ns_a car box ({g&o , one of
its suitable saltdenaies BeAr AF n@d"dbrﬁqtea?é‘{ Kﬁb‘%ﬁec CEMFurtdP R ilt abl e

base to gl ve the @qzllj 3@@4&&@3@?429@@4 bp('@l-E?NAZ Such bases are for

exanpl e, I;al i roxi'des’, ' incl udi ng potassium hydr ox-
2013/ 034238PQ / Emm@nmwm@huwnswmum PryeRXi dlleoe&ﬁ@umtttwfedrwmatﬂr oxi de;

ai kal i ne-earth rreAathbg\r SCO%%I@%@QHI LNq]{%qﬁ( Qﬁdlgﬁsénﬂ cal ci um

hydr oxi de; aI kal i et al oxi des or ‘exa Assi um et hoxi de and sodi um
pr opoxi de;Hedhd vadérmiss @lhg@mpwrcbjmfspmolsiunfh aasth)mﬂehetrdmy(bolnddimdhanol am ne and
Nt hy! gl ut am e 8o Aa s i EnS b ie0b ] AR SRR AN ARy G T @ tare

| i kewi se included ain
aci d-addi ti on sal plpenxanylbmofpjmrre;d rhgxahympymt@ztdyebexarwdpmnmdsdmylt i, 3-

Pl tos: ‘such by ROHTBORNCEARiP SRt AR Pl sacR " Shich S HagRTRIG dul 09°"
ot he;l m Eer al agl dﬁm&:ﬁ@bw@t’ﬂumﬂd I kHlngom&k,t(SONHe,r(e?A alnfswrtm as sul fﬁt e, n| trate
or phosp an e like, an - an, oar onat es, such as

et hanesul f&fiat e, %W%%%@Ml% f@y%ﬂ‘}ﬂl %’HQQQSW%@% %xazgh(g IREPY ) cyani ¢
aci ds and corresp@nioy ta@idhg, gly*meplepilmm@vpbymza@etp@kﬁmyu nhddipoeeagetiat e,
tartrate, nal eate, sucm nat e, nzoate, sali ﬁate ascor bate and

the |ike. Accordi P\%ﬁzym' ﬁﬁ%h/'nﬁ@éé‘?'y'c8P‘F9'yaé€eB?W@XSU| eageihiopBeM¥al ts of the
conpounds of the Ef)é?{z'&l]rén\}l lhﬂ%iég?nd)h%é dfé‘ﬂ‘aﬂﬁdroﬁﬁ%?& 8.d @ﬂhnahez,- |al gi nate,

arginate, aspartate benzoat e, benzenesul fonate” (besylate); bisul
bisulfite, broni d® uplid¢rdpwidyt gaphef whish !ecamﬁwéwtgtﬂdfcam@sutﬁtﬁw;eﬁ

chl oride, chlorob a = 0 r | uconat e
di hydr ogen hosphaﬁgzgdltﬁ t :g\jo1t-§je'ﬂ(r31ltzcg‘glt('(\ézdéA g%ﬁ ?jPI?'aHH ﬁlHnGetg% fonat e,

f umar at e, '&? act edencées( dingiropyreoly, awrcdmmygazattdluyloneualeydrgmu@amefhttaﬁ@ate

ﬂggfgﬂgtafé glh(l;;:n ate %}%ﬁﬁj@@@%ﬁ @émf%gwﬁk@wy’h garm odi de,

2- hydr oxyet hanesulhsfobomtreiy! poaiidiay!, nmpmnlmyahexahyslatwtlwzam;e hdxabydrbe,

et hanesul 1 onat o, PREURPbared8tas Mo ory IR EGE pebe R BrBRA B8y,

2- napht hal enesul :‘f?n,atte;enm pw}rml;nlamadamiylr;a;:]razolydxaiabiyl |sﬂxea¢>lﬁl trpaidm,at e,
pectinate, persulfat acet n ona phospha
phosphonat e, pht htaf"a@@ B th‘@’%’gye"e}'”aaf v %PE‘g@EﬁO zéjtetnlzmlg

Furthernore, the base sal ts of the corrpounds according to the invention

i ncl ude al um ni um amonium cal cium copper, iron ', 111), iron(ll), lithium
magnesi um nanganese(l11), manganese(ll), potassium sodium and zinc salts,
but this is not intended to represent a restriction. O the above-nentioned
salts, prefer ence |s gl ven to amoni um t he al kali net aI sal ts sodi um and

L RAEN AP APl PN RSN TN TN A B N oA ] NSNS A AN PN~




The above-nentioned pharmaceutical salts which are preferred include acetate,
trifluoroacetate, besylate, citrate, fumarate, gluconate, hem succinate,

hi ppur at e, hwarochkoss de, hydrobrorni de, isethionate, nmapdekedbe/omegl um ne,
nitrate, oleate, phosphonate, pival ate;q sodium phosphate, staarate, sulfate,
sul fosalicylate, tartrate, thiomal ate, tosylate and trometham ne, but this is
not intended to represent a restriction. WD 2013/ 034238PCT/ EP2012/ 003449 21
causing the formation of the salt in a conventional manner. The free base can
be regenerated bynBaidyi agnele 1 Sranzpdioxelyhbenzadhiepianyhicenzeuayk and

isolating the free, i AL 0F - -  differ
in a certain resp@ﬁ%ﬁgt@{l %éﬁ@gt\ég;é]ggﬁ@{}'négggg?&h%cgp%ﬁéﬁgpeo (\?\fr?%ﬂ?espect
to certain physi ceddipehsptuted by Hak de RHOA TN OOAY GAOT@NHa o VBl s: for the

pur poses of the i tiQp, ?y&y _ MY S r to the
respective kee ba@zémérgr@% er eoﬂHzAEs?E)‘r:%r?ﬁﬂl%éné’g?etﬁﬁ%ﬁ%ﬁ%'ﬁ%ﬁ%%ﬁwgﬁ ly

accept abl e base-adHCOAN salts of the conpounds of the formula | are forned
with netal,s or amne such as al kal i tal s, and al ipe-earth metals or
organi c af nes. p?%’}oi‘?ﬁ V%Ha ezglqglgé?%Ch?gd’iﬂiYﬁVaY%q igbﬁjﬁ{é%é{h\g ﬁcﬁ‘ran and

cal cium Pref err esheosgai roneddjasst S-eand/NS ) houpy helyyd repadediby g O

chl oroprocai ne, chol,i ng,  diethanol am pe, ethyl enedi am ne hyl - Dgl ucam ne
and procaine. The? gregé‘f:ﬂﬂﬁ ?’b‘ﬂ%éﬂ ?@J}?ﬂm é?éiago@ﬁﬁi?dm?pgégg&%%ng to the
invention are prepai/edcby bringing the free acid forminto contact with a

sufficient_anount of the desired base, causi ngﬁt he formation of the salt in a
convent i ofAC mann@@notaheydic syt Bed 08 §dnaieatsethiny isginsigstiyiclhe sal t

., nyminto contacs wbhdsudBtitatdbya®r, ic3e)aiippat he free acid in a conventional
manner. The free acid forns differ 1n a certain respect fromthe
correspondiahg sal €enatest tGleBesfl.wi th respect to certain physical properties,
such as sg@| ubili ta'e,idg%@@lﬂrz’ 84, ?nts; for the purposes of the invention,

t

however, the salts otherw'sé correspond to the respective free acid forns

t her eof . lahd®hesmpenutidallycesabit saitst lautaneert aud stdrepiseatsdhereohicdudingn one
group whi mxfu?esctﬂB?é%lfﬁw f rakigk M ng pharmaceutically acceptaole salts of this
type, the invention also enconpasses nmultiple salts. Typical multiple salt
forms include, for exanple, bitartrate, diacetate, difumarate, dineglum ne,

di phosphate,_ .di iU n r rochlori this:. t_intgnded to

repr osont 5o Bubh R TR g R WERRIGMT 5 (Rt iBisbBeld s BR he ceen

t hat t he expniwsesnthephesmaiesuthidEstgreanenpdrabihe hydldtes amd $dieatps esent
connection is taken to gean an, active caonpoupd which conpri.ses a.conmpound of
Che for mile<p (et roirae S oGO are Bkel i aat SRBLH SR srrErb0 |

2/ 003449 23Ivent paleculesloato ihk dohippusad Wwhicarion swmigtts thaipmanadatiaativeacoki neti ¢
properties on e active conpound conpared with the free formof the active
conpound g?"ﬁn%‘g‘&?tﬁé’}re'sfaf EXGRIFn 'BP”‘?’E@ Cﬁﬂ:"g{ﬁ}%s EBﬁlﬁBhLm@te&sed earlier. The
phar maceutiiheahlantios GaRiraR) fss Alidted & Me@bl e sraké ¥gtsconpound can al so provi de
this active conmpound for the first tinme with a desired pharnmacokinetic
property which it did not have earlier and can even have a positive influence
on the phaRegeyiRAIESsMe d&ivatiRed AréQakOMRAHOSh WoldkahBR 8 AR dilife
therapeutic efficacy in the body. The invention furthernore relates to

medi can | ERTPOEBAPACIAIrRT & thedawantion @nd @fsoimer! 6 predsug eemaPENds. and/ or

phar maceutg =1 eof ,

i ncl udi ng &8@“9?6§§§t grgea(?ﬁltz%k%ng ﬁér%gﬁa@oﬁgﬁ%%%%?%#a fWé@gfh%?ént s and/ or

adj uvant s bephanathitssuy mabn$ of, farlexainphes abahotarcyhghoips, stugarsdoriaigohe f or m of
dosage uni Yol r [ ] ; t ive. ound per
dosage unip%?m%c%%a&ﬁﬁﬁtar%gar?%clg%’%gﬁéogfnqbggg%a%%&e@%.ﬂ?%rgé/(ﬁ'(\)'g%g& preferably
1 ng to 7@Ounds aparding i Hel igventieherably 5 ng to 100 ng, of a conpound

accordi ng t he i.nventi.o d ndi on the. condition treated, the nethod of
adm i 1 P A0Esn AR e ReoRERGRP e TR R b CRwcbERt BreortEh

phar maceuto tad infertion| as destsibednfobexadpienindhtet ePharm. tths, 606 M tosgosage units
whi ch conprise a predeterm ned anount of active conpound per dosage unit.
Preferred dosage unit fornul ations are those which conprise a daily dose or
part-dose, as indicated above, or a corresponding fraction thereof of an
active conpound. Furthernore, pharnmaceutical fornulations of this type can be
prepared using a process which is generally known in the pharmaceutical art.
Phar maceuti cal fornmul ati ons can be adapted for adm nistration via any desired
suitabl e method, for exanple by oral (including buccal or sublingual),



operation. A disintegrant or solubiliser, such as, for exanple, agar-agar,
cal ci um carbonat e or sodi um carbonate, can |ikewi se be added in order to

i mprove the WPRAHBIPEty of the medicanent after the cap8Gl/BPHELIBURN t aken
In addition, if desired or necessary, ®uitable birders, lubricants and
disintegrants as well as dyes can |ikew se be incorporated into the m xture.
Sui tabl e binders include starch, gelatine, natural sugars, such as, for

exanpl e, ucqQse or heta-lactose,, sweeteners made from mai z tural and
oynt het | o rimEreslan Rraah RSP By JRiREs e AP 2 SRR Sor 43 Ui

al gi nat e, pharhacautieslmdtice cbmposel whiah yatded ieneisgLiy cystenwaxésal and the |1 ke,
The lubricants used in these dosage forns include spdium.ool eate odi um

ot ear ate, TRGE POIALH SeaicBanReOuG o OB o S A OB P B
chloride an@sé&ehéi kephydidrindi si ntegrahMs include, without being restricted

t heret o, ﬁtarch, met hyl cel | ul ose, agar, ?entonite, xant han gum and the |ike.
The t abl gt@;agﬁj'go?dp?rﬁ %rteéﬁ'obyt,hefacﬁ’feu Sl s f@?t'vﬁr%%ﬂtnﬁe@twwow&t ure,

granul at i Rghi€H, cBipaPsendh BEotrBSpdh BiecR@ibMas ot KREVEAMs aRbuAt,

di sintegrant and pressing the W) 20131034238PCT/ EP2012/ 003449 24 entire

mi xture t da§itveialgnineteensaayiiR@er mixture is prepared by mixing the conpound
conmi nut eGmb fov8d $teakAGCNERAB Breblbibnfor bl iHEfion OF a 4iRASE, syiBrgiRscr i bed above,
and optionally with a binder, such as, for exanple, carboxynethylcelfulose,
an al gi natcendigen.aranmaaiot, digerderiongidg\affesisia aiee, tha redustion in thermdveatesr efant, such
as, for expgiple, - {1 ; sorption accelerator, such as, for exanple, a
quat ernary sa%;%e' gﬁﬁﬁ(ﬁrd grndlgcgg%?bant, such as for exanple, bentonite, kaolin
or di cal ciTimnexpossshent ‘therdpautipaiydefectivec amoentt alsolmmcgmansdesttbel abyounkst t i ng i t

Sol ut  ons Ao Tiesll o s ¥R o dhA RaBR G s T T Gugh 2 oreve.

As an alternative to granulation, the powder m xture can be run through a

tabl eting chin iving.lu of npnuni f or m shape ich,are broken up to

For m or andiEaverin gt e Tife Bee PLBPRLGR Bty iaul o bR Crlf {C ac . “a

stear at e saldxanipad miauresiciewabisgidredmersl beexdraplerieentatistlicking:3,0 the tabl et

casting mgul ds. The | i ca m xture is then pressed to give tablets. The
bden ot g v 800 peln R

conpounds ‘a ntion can also be conbined with a free-flow ng
i nert excimpeeatraparithany presrasly neikiuess dfistér8oidbierit adipbsndd t hout carrying
out the granulation or dry-pressing steps. A transparent or opaque protective
layer consisting of a shellac sealing layer, a layer of sugar or polymer
material angd ighion Feh@%ab 1R coMfo ¥ P hPhRAGHY anlPels fiehedi@nadsdgd to these
coatings in order to be able to differentiate between different dosage units.
Oral | i quibdacessiRithapremasationcisompouses ot theformuya Lipad piimereyticady can be
prepar ed iRableaor@nd0SaISliianas thilabr, BndakRsAhhl v compr i ses a
pre{specified anount of the conpound. Syrups can be prepared by dissol ving

t he conpound in an aqueous solution with a suitable flavour, while elixirs

are preparged I l,coholic vehicle. Suspensions can be
fornulateéﬁbygngggﬁgﬁgﬁﬂ%ﬁ%{Iggyonpound in a non-toxic vehicle. Solubilisers

and enul sifiers, such as, for exanple, ethoxylated isostearyl alcohols and
pol yoxyet hyl ene sor%?&gh ethers,I preservatives, flavour additives, such as,
for exanple, pepperm nt @kl or Iétural sweet eners or saccharin, or other
artificial sweeteners and the |like, can |ikew se be added. WO
2013/034238P5T 20 E¢ 034@% 25 rel ease ¥§rezﬁegﬂ§d or retarded, such as, for
exanpl e, BYWEE tiﬂ@[} BYD LR IBYS PRI & terial in polymers, wax and
the |like. The compounds of the fornmula |I and pharmaceutically usable salts,
tautomers and stereoi soners thereof can also be adm nistered in the form of

| i posone 6%??9@F9M§y§P@W@Pu@%Eﬁmﬁé?”W%ﬁ”bxanple, smal | unilarellar vesicles,

| arge unilanellar vesicles and mnuitilameflar vesicles. Liposonmes can be
formed from various phospholipids, such as, for exanple, cholesterol,
stearyl am he or phosphati dyl cholines. The conpounds of the fornula I and
pharmaceutically usable salts, tautoners and stereoi sonmers thereof can al so
be delivered using nonocl onal antibodies as individual carriers to which the
conpound nol ecul es are coupl ed. The conpounds can al so be coupled to soluble
pol yners as targeted nedi canent carriers. Such pol yners may enconpass

pol yvi nyl pyrrol i done, pyran copol ymer, pol yhydroxypropyl methacryl am dophenol
pol yhydr oxyet hyl aspart am dophenol or pol yet hyl ene oxi de pol yl ysi ne,
substituted by palmtoyl radicals. The conpounds may furthernore be coupled



Phar maceuti cal fornmul ati ons adapted for nasal administration in which the
carrier substance is a solid conprise a coarse powder having a particle size,
for exampl e, wiooiBas@ange 20-500 microns, which is adm npst/grRebiosuas he nmanner
in which snuff is taken, i.e. by rapi d1é nhal ation via the nasal passages from
a contai ner containing the powder hel d close to the nose. Suitable

formul ations for adm nistration as nasal spray or nose drops with a liquid as
carrier substance enconpass active-conpound solutions in water or oil.

Phar maceuti cal for nﬂ ati ons adapted for adm nistration by inhalation
enconpass finely pa |CL1I ate dusts qr msts, which can be generated by

S0 > . .
various types of pr ells sers with aerosols, nebulisers Dr

i nsufflators. Pha nacéﬁtrcr fmul ati ons adapted for vag!nal admnistration
can be adm ni stered as pess : t anpons, creans, gels, pastes, foans or
spray fornulations. WO 2013/034235PCT/ E P2012/ 003449 27 Phar naceutica
formul ati ons adapted for parenteral adm nistration include aqueous and

non- aqueous sterile injection solutions conprising antioxidants, buffers,
bacteriostatics and solutes, by means of which the formulation is rendered

i sotonic VW?HK$H%36¢Ebdmd$”ﬁﬂ@e?@BQ%V@H?“¥HnﬁeamreaB@d and aqueous and

non- aqueoys SH@&ME@FS@§QQQ§”OHS whi ch may conprise suspension nedia and

thi ckeners. The formulations can be administered in single-dose or nultidose
cont ai ners, for exanple seal ed anpoul es and vrals and stored in freeze-dried
(1yophili Sa%%%taars orsfid didhe R N BABELAMGOh!RRs SHECT L carrier Tiquid,
for exanple water for 1njection purposes, |ate ore use is
necessary. |njection solutions and suspen5|ons prepared in accordance W th
the recip ster I ts. It
goes wt h?&@@égﬂﬁt‘)@q‘%ﬁ%g%oﬁ& |th0%1( thoh\g? ﬁgvrgé%gﬂsl @%’ 3&%%“ oned
constltued@wmnahenmnﬁmmbEBSanﬂaﬂydaﬂﬁmwsenpr|se ot her agents usual in the
art with respect to the particular type of forrulation; thus, for exanple,
formul ati ons which are suitable for oral admi nistration nay conprise

fl avours. Apdért‘tﬂeswlewt isaaiblrancﬁfeﬁeltrtdav)a)rwmmwoancahammmnd 8f6,t7he, $ormul a |

depends o factors, i.ncludin for exa the age and weight of
t he ani malor%pﬁgn% ?\s%e%&nﬁi’a?%‘?te? H’%ﬁ%w gaﬁhergpre ?g&l RERRYL | yjls severity,
t he natur eugﬂ is bt osaBb @yl ier@bdtyt, hertieinbesaled padtyi, ni SZ-roaBlrﬁ@thyland is

ul timat el )t)é_n term ned E%gt he treati ng doctor or vet. However effectl ve

amount of PAYohpouhd AcedrinagyPePrvh -¢tRyBIAPYbREXGr 1t e - fr 851 Hﬁﬁlﬁy

neopl ast i GegfyPWt 1, 1f@a ﬁaarnoizﬁ £9] & QIdrrﬁ’étﬁﬂ%tyParf 6 Dbty gerr@/rai ly in the
range fromO0.1 to rrq g of body wei ght of the recipient (mammal) per day
and parti cEnLFPtBY'PSﬂPVE/prQiE}’t%rnieﬂ‘ym’t@wlahé]@ prb%&trwthﬁprﬁgrlk@rtbﬁr P&y wei ght per
day. Thus,i1e Beitahn grmHLngrop]%May for an adult mammal weighing 70 kg is
usual |y between 70 and ere this anount can be adnministered as a
singl e dofevwrpadayladv puefasa wdermtes alsylihegingf1, Badit4, do¥esC(@asem ksl f or

exanpl e, u A daily dose
is the satr(ree% An e eecti‘ﬁ\/ﬁmgkbxé%?%rgﬁbmsyaﬁ)%bggﬁsgoC\S/Ogjtt%n%b olglﬂ?aFS rrt1@5| ol ogically
f unct i onalhedydr irfaoiomeeth i eperdéfiuwarethg oddtlet-trifluecbedlsylt he fracti on of the

cccor i ng Tt sHBER TR M Aol R B REarRa G & RO soces are

sui t abl e fibtwst Aelsordemiotesn tor@kamiplee 2-roethditdtionns nent i oned above. The invention

For mita | AR AP PO SR REP R EATEREAP! b rehst SREATED {AGt SHBrs fand

stereo i scwmcrrs |rt b@dlﬁ@f,,onbl’mh\h)dhﬁg-aﬂ]a&tetitr(eﬁ ahber €, groud hay akir@siaceanisl at

| east oner{ d| canment active conpound Th% vention also relates to a
set (kit) "c®N P'é %rngpn b dratiAtyRs kY Terlacsd Péff ect i ve amount of a
conmpound of the for mul a | and/ or pharnaceutically usable salts, tautoners and
stereoi song, rs thereof, including m xtures thereof in all ratios, and (b) an
ef fective Aan%ﬁﬂte%fforae’f%mﬁlﬁeqh%gpoa?réﬁtp 9b4.i &7 eMc BRPELHERENe 05 &8 Fonpr i ses
sui tabl e ?ﬂ%ﬁ&lﬁﬁérﬁrl SURD of BiRPIESYIpHEM, YL GHAbr @etrtttﬁﬁ ph&APS-Of- 8Fpoul es. The
set may, for exanpl’e, conprise separate ampoul €s, each contai hing an
effective anount of a conpound of the fornula | and/or pharmaceutically

usabl e salts, tautoners and stereoi soners thereof, including m xtures thereof
in all ratios, and an effective anmobunt of a further medi canent active
conpound i n dissolved or |yophilised form |Isotopes




It is furthernore intended that a conpound of the formula | includes

i sotope-labelled fornms thereof. An isotope-|abelled formof a conpound of the
formula | i sWMOROW®B€38 to this conpound apart fromthe fBETERHREY0NR or nore
atons: of the conpound have been replaced by an atom or atons having an atom c
mass or mass nunber which differs fromthe atom c mass or mass nunber of the
at om whi ch usually occurs naturally. Exanples of isotopes which are readily

commerci al Ly avai) aple and which can be incorporated into conpound of the
Formil a 1 W oRamPRRbERT ner oS PriRTeRIEnY £ 6t Gat Pt ompRPSaa Babbon.

ni trogen, px@epheNasPROLHB-hyldxQphdsyl,andn- Y -ALEbYBHE3BRE ME2A20121003449
29 chlorine, for exanple 2f1, 3H, 130, 6 140, 15N, 13318, 329, 35s, 18F and
3501, resrﬁ’é’@?m)’@luﬁ‘?”y RESWp SurfB- grfp-pﬁr@.ph%lp “amr O' By %‘?"\5@ b Rer@d? or a

phar maceutd-gatiyandcssiingPloe mabit p-aimehjiimophesl SoRt 3t pandRésuonyor e of the
above-nenti oned i sotopes and/ or other 1sotopes of other atons is Intended to
be part ofPPER¥. Br 8- MBTWRAMIBeSUTARYIPRYIVE Fe- NapEehREUNERBVIRDCBY! t he for nul a
| can be ysed bppd FH&Q?&{ f obenedd & hrknd¥srbomfbh ! 8. thoxy-

i sot ope-| abel | edpcgnpoundergf' “the foF?rruI ad&? i n?o}qé\he??gﬁ, f orogggrr}())l)qé, a

r adi ol sot GBERONYIPORNESOIAN-G1T PIarBtyIplenyb@erimi eicofqssyRhedy!i & Buiof &bl e f or

nmedi canen r i ' dists kbutd on 4a Syi 55 il sot opes,
i.e. tri titCMm Elgﬁ;nygn cé?teg%{aﬁ?&s%scg’ﬁ’r%“ﬁgr‘ét i 15(’:]lAJI gf?‘é%[')f}u&er r ggﬁg\’/é)'ng to

t hei r si m34, prlepabati‘mr iddieRicaipheny!, 26t,.6c4-aBidti2.§-, 3l4ncoBpodiatanyn of

heavi er i es, fo I teri ' - d, he formul a
" has e A0l 76 Gt ant agad o oot ke AL PAERPRENA 48 boREY of thi <
i sot ope- | dbellbreghenipdiinao-4-bpherpheeylalkd-didusiabbtanophengns|2af-es directly
into an in re%\?ggl hln-vi vVQ Ihaff-life or | ower dosages, which under nost

ci r cunst af¢BE " Wo i’ °F°e°6\95¥ent a preferred enbodi ment of the present

i nvent i on.ArApaitisoaoperdfeaslyl dathotzmrennidviath tshenstibstituted o necvo- wualthiy be

pr epar ed te%’?/‘ C@r{\éi ng, out the procedures disclosed in the synthesis schenes
and the r & BPEHEYRYA i ption, in the exanple part and in the preparation part
in the present text, replacing a non-isotope-labelled reactant with a readily
avail abl e i sptﬁ%%g_-l abell ed reactant. In _order to mani {%ul ate the oxidative

met abol i s PiEHEakY 5008 AYYOURYY ofiPeftimdr PRENPINY REtSI@NYEEPYFEY e fREL t |

deut er i umdf d)chGa tindlis@itI8d bP&ohB&IRLREEd B @0A compound of the fornula 1. The
primary kinejic isotope effect is a change in the rate of a chem cal reaction
t hat resulR&” piefrplly ceanigs lienylseiragry. oazol, isaxare!d. PWidyimyradnbaused by t he
change i n @Qrigsns S8l QAT i 1 t fro5 o, i on

o T or i e 3 o D T PPt ¢ s
in a | onemiengofuranyheagh etiwbichtiitesubseiuind dronorpsshetituiedibysher &d t hus causes
a reducti 3 i J 0 S A br eakage
occurs i nq-‘olert ?rr? «{Pﬁ%@@i}e@gfﬁl@tp;yﬂ%ﬁdlgylg}é%é[ﬁ%y Bg‘gﬂi"%g’g‘flﬁ%ﬁﬁa?'h@"P ﬁgngor di nate of
a mul ti - predaydropyaatyl, atihydréowyridylo thicthy diosyrd v utiperinyd thimesaziayl, ierpiot er ed

substanti al |y, For.. | anatjon: if.deuteriumis honded to a [ atomin a
non-exchaﬁéQané'%%%ﬁﬁPgﬁ?obﬁﬁéna?wggwgﬁa@gﬁ¥¢e ﬁ?RdNQCEF%“E%§S@§%965|. 11

t hi s rat e noridsebstitoediby Asuccessful ly applied to a conpound WO

2013/ 034238KT/ EP20. 12/ 0034,0 30 of the formula |I that is susceptible to

oxi dation, the profile of this conpound in vivo can thereby be drastically
modi fi ed atul prefsisboly dehotedoF aviest By hisutseok padtilarppepsablyasSor Mhen di scovering
and devel Qpi n tgera eutic agents, the person skilled in the art attenpts to
optim se gﬁ@ﬁ%ﬁ@'%ﬁﬁ pies (ar anet ers while retaining desirable in-vitro
properties. It is reasonable to assune that many conpounds w th poor

phar macokinetic profiles are susceptible to oxidative netabolism In-vitro
liver m cr%%%ouw@a%er@em@H@ﬁva&mmlpfaap@rmwtw Qrfeunny Beidemgeahat i on on
the courser aifiepitdal lreirfRbaRAH SFLAL ahfthsr Lype, which in turn permits the
rati onal design of deuterated compounds of the formula | with inproved
stability through resistance to such oxidative netabolism Significant

i nprovenents in the pharmacokinetic profiles of the conpounds of the formula
| are thereby obtained and can be expressed quantitatively in terns of
increases in the in-vivo half-the (1/2), concentration at maxi numtherapeutic
ef fect (Cnnax), area under the dose response curve (AUG, and F;, and in terns
of reduced cl earance, dose and costs of materials. The following is intended
to illustrate the above: a conpound of the formula | which has multiple
potential sites of attack for oxidative nmetabolism for exanple benzylic



The invention relates to a nethod for the treatnent of a mammal suffering
froma disease selected fromcancer, septic shock, primary open angle

gl aucoma (POAQ013R8E Pl asia, rheumatoid arthritis, psorpasikpni2003449

at heroscl erosi s, retinopathy, osteoartfyitis, endonetr|OS|s chronic

i nfl ammati on and/ or neurodegenerative seases, such as Alzheiner s di sease,
where the nethod conprises the adm nistration of a therapeutically effective
anount of a conpound of the formula Ito a mammal. WO

2013/ 034238eChhizrROd2 00 D@4sd09n 32 | ataiydrramecolneroosriwe chiedlicenped ayd cast eoarthritis,
endonetri Qsi s, chroni.c n uro era i ve diseases,,rheumatoid
arthrit s eeaiore S5 eRd e R P ied i B s P ST e PHPERSE 2 nr one.

Al car di - Goddecfogas.syndrone chil bl ain |l upus, retinal vascul opathy, cerebral

| eukodystrophy (RVCL), system c sclerosis, nyositis, psoriasis, chronic
obstructive pul monary di sease (CPD), inflammatory bowel disease (IBD),
obesity, iAsbldimyly @6é Fivanteh relates nzpsmatmet &6 tHeNl dRMunas af te fa&ﬁabcplm C

syndr omne Ti}b?ﬁ)r esent corrpounds g{je sui t abl e as pharnaceuti cal cti
conpounds “f ReRfE e 9T the,3a'e radipals h?%Pn%BfntEﬁ?re‘c?He@ meanngstnricate nd

conbat i ng BbvE AGRE prifsRAS §HURE Gf baiibammtrﬁéwbéibﬁ;ﬁewea bylfAg feRMin®r patient
can belong to any manmal i an species, for exanple a primte species,

particul asHy fﬁr@#ﬁﬁ%'a todaewbish cprfermde g faireda | pad & Whigh HagERdisals Netabbi t s:
horses, CQ@signdRSn F@éténd&élphav@ihmedm‘%hélcgire@ f&fthe%rﬁﬂﬁaﬂ bl experi nent al
i nvestigati ons pr OVI ding a nodel the treatnment of human di sease. The
suscepti bivhighy of a particul ar ceII to treatnent with the conpounds accordi ng
to the invention can be determned by in vitro tests. Typically, a culture of
the cell is conbi ned wi th a conpound accor ding to the invention at various
concent ratii bns foR'a per idedotet Q(Ci)nttkt'ch Q(EHMEYE.ci ent to make it possible
for the active agents, such as anti-19M to induce a cell response, such as
expression of a surface marker, usually between about one hour and one week.
In vitro trekting Adn be danotes pheny! wsitig unalibstingee dr mehbs di-rapnissibsthd or  a

bi opsy sanple. The armunt,[ { of, e yressed surface marker is assessed by fl ow
cytonetry using specific ol f]i% i es which recogni se the marker. The dose
varies depending on the speci fic air-wound used, the specific di sease, the

atient sta etcs A therapeutic. dose .i s |caI i ent consi der abl
Itoo reduce ' e und'eigi red ggpPgﬁé’MUP'éff ﬁno'i"?i PP bé'ﬂ"yil ES?QEVéiPPgF e d
viability of the patient ¢agh BRivAkcBiidI8ssubIti@tdd @ahsmizubsigui@amgr@bAy conti nued
until a considerable reduction has occurred, for exanple an at |east about
50% reduction in the cell bur- WD 2013/ 034238PCT/ EP2012/ 003449 33 den, and
may be comjued uWaRi | egigRbiel Fhibiy NG raRI@, SREBEI IRFtass !l Eyrﬂfy? pYRIARRA, ed in

the body. For identification of a signal transduction and for

det ection of interacti on®Ybéaambrihiagelyloayrirgidyhiidoty, éh%g@cﬁeiré ERIEY
various scientists have I or
exanple cell culture rmdgf’g%l %W%@an%qp "%Hgmg??”zf Qéfﬁreﬂ}gi&}%ﬁo}’ssz%rgg?stit%
2783-93) and nodel s of tﬂ%dw@rgenh@&@ﬁilhwﬁdsbi(*@roréwarrpl e Wite et al.,
Oncogene, 2001, 20, 7164-7072). For the determ nation of certain stages in
t he signal transduction cascade, interacting conmpounds can be utilised in
order to fmbul at eHetie si glaabteefpgrrolei(raﬁmwt@mptmmwamhnyl Bhytrbeyracy] J. ,

as reagenis for testing RS NENGENDAERy ERahBRSR BaRaRge n

animal s and/or cell cul tiprpmramuielmomhohmyl tfheyl, ¢hienyl calrazblyl eleesesfuremgliooned in
this application. Measurenent of  t nase ac 1 Vi is ate ue, which is
wel | known to the person ¥ﬂ‘i’¥|leead:hqgv‘m H'P.Slﬂé'hé?(is f?‘&E?S%‘?@@é Br the
determ nation of the kinase activity using substrates, for exanpl e hi st one
(for exarrpl Alessi et al., FEBS Lett. 1996, es 333-338? or the

basi c nmyell i prot®in, ar §ehess UNBERched P“n*éraf‘i’tﬂ%jr%"i‘ﬁrhé‘ ‘?‘86‘1’8 S&appsen
Canpos- Gonzal ez, R and @hessns orkivo:noh- dRjackPPEH ahd/Bi®h; geigsh2 be Page

14535). For the identification of kinase |nh|b|tors various assay systens
are available. In scintillation proximty assay (Sorg et al., J. of

Bi onol ecul ar Screeni ng, 2002,7! 11- 19) and flashplate assay, t he radi oactive
phosphoryl ation of a protein or peptide as substrate with yATP i s neasured.
In the presence of an inhibitory conpound, a decreased radioactive signal, or
none at all, is detectable. Furthernore, honogeneous tine-resolved

fl uorescence resonance energy transfer (1-1TR-FRET) and fl uorescence



The present invention enconpasses the use of the conpounds of the formula |
and/ or physiologically acceptable salts, tautonmers and sol vates thereof for
t he prepar at wohedfiosgezgedi cament for the treatnment or preyenkbRm/@bssgancer.
Preferred carcinomas for the treat rrent%ori ginate fromthe group cerebral
carci noma, urogenital tract carcinom, carcinoma of the |ynphatic system
stomach carci noma, |aryngeal carcinoma and |ung carci noma bowel cancer. A
further group of preferred forns of cancer are nonocytic |eukaem a, |ung
adenocar ci nonma, smal | - celréplacaryoychranidio ihgtonsaancy @aini addgamnc &7, H gldnob| ast onas
and breast carcinoma. Li j.Se_enc ed is the use of the compounds of the
formula | and/or physiol lé‘géllvcgaef feﬁ’%é:%g%gﬁibl e salts, tautoners and sol vates
thereof for the preparation of a nmedicanent for the treatnent and/or control
of a turmur-inducgd di sease in maﬁmal, in which to this nmethod a

therapeuti ¢l Iy effectiv eﬁﬂrﬁar&éh 8fVa conpound according to the invention is
adm ni stered to 3ysi ck naknelesiHetheigld of such treatnent. The therapeutic
anount varies accqrding to the rticul,ar disease and can be determ ned by

t he person skill eg‘i n théjeaP"tesﬁ(gﬁéh el G¥C }T%Wr Particul ar preference is
given to the use Ror the deherEmem, APT (@HI SEASEN, §eyENeOsRICEDTH sease is
a solid tunour. The solid tumpur is preferably selected fromthe group of

'
tumours of the sguanopus éﬁﬁ?)h@f'i (9?1'2)1%_(81”2& y (Q"héw_'\@‘{poﬁ'h@ﬂﬁ%’ ki dneys, of
head and neck, thgr'oesophpgsigs phBRyIGRHiM X .unkiSstii¥d oF fonbh@i- it tgsisfe, the
liver, the brain, the prostate, the urogenital tract, the |ynphatic system
the stomach, the larynx aH8A&Y A he |ung. The solid tunour is furthernore
preferably sel ectggifr omythsiegnp i ¢ j 1 Sh@bhaigel b 1 ung

carci nomas, pancreatic cancere, ugFllp% 'Flggctj gﬂgﬂmﬁgfﬂc‘ﬁry@g&l no Oaﬁd rbr east
carci noma. WO 20131034238ROVAEPyEOYR/ 003449 35 Preference is furthernore

given to the use f{ t he 0 MR - | .00d. L{ppne
system preferabl I§|/8t|f20r tﬁ%%@%g@%tgyﬁzéﬁtun&a Té&t}g‘%@gd 'rogmm%lyhe gg‘oup of
acute nyel oi d | eukaem a, pyhdanmyt, thipedlpi, dyilireidikiaéwoly), See, diSetetrghyhiapyredol eukaemn a

and/ or chronic |ynphatic ukaem.a. The invention furthermmre relates to the
use of the conpounds acc(g%,gicﬁ%vr%&ph%yiorq\lfsﬁf,é}gwnyioFa;%gﬁw%%s&q&u%g " bone

pat hol ogi es, where the bduted pativabsagystionegibypabaes A om t he group osteosarcoma,
osteoarthritis and ki ckets. The conpounds, of t formul a | al so he

adni ni stered at tﬁ%tssarre de‘ﬂtES%"B@@H' %éelt'g'-nKln&iﬁhngﬁﬁﬂ@(ﬁ’t%ydéﬁ@ﬁ?%ﬁt hat are
sel ected for their parti wtamydmfaﬂyna&@dag@hg?,ttetrhm/d;r@mdidtyi,@;petnbmtyl,i s being

treated. The present conpounds. aL(EH al so suitable for conbi Patl on with known
anti-cancer agents. Thes&@¥RBUARYaHVL biryERFam Lengeitirde! eTHY Y FBAR ng:

oestrogen receptor nodul af @hieh iIADAS BB ELSARbMSsUBBUAR S, refinoid
receptor nodul ators, cytotoxic agents, antiproliferative agents,

prenyl - protein trAnsf er a§&npigRiUBPIaGERSd piNEsagened Akl bexie i ki HPTSr®, H vV
protease inhibitors, reves csr{ea&&%'d%haé@adeﬂhcwsm& @NPgrbups REH be

angi ogenesi s inhibitors. The present conpounds are particularly suitable for
adm nistration at the safeplaGagebyal anddir 6t Alemspynd/oropsadddigen/dd eptnos

nodul at ors” refers to co S mbg% ipterfere with or inhibit the binding
of oestrogen to the receptor, rggar I gsé of mechani sm Exanpl es of oestrogen
recept or nodul at o€¥c i ncl ddeotebuyclarakyhbavihg 3 464 & @,7 € atwrs bich is al oxi f ene,

i doxi fene, LY353381, LY . i e. .. ant,
447- (2, 2- di met hy1- 1° oxopr%ﬁ%@%‘EUE‘%%Wﬁﬁ‘?%fﬂﬁ’%ﬁf&N oFa,
pi peri di nyl ) et hoxyi phenyldep&ies D; hehZo@y4,an- 3-y11- phenyl

2, 2-di net hyl pr oate, 4 4' -di hydroxybenzophenone- 2. 4-dinitrophenyl hydrazone
and Sroao. A BBEA sty S R R R B P B R ST nt ert or o
wi t h or i nhi bing rhirkirés thdirend irohll emidsogens to the receptor, regardl ess of
mechani sm Exanpl es of androgen receptor nodul ators include finasteride and
ot her 5a-reductase inhibitors, nilutamde, flutamde, bicalutamde, |iarozole

and abi r atfee@aepaCAlabethe fH@iINPhEY BIRE &1 foar’tﬂ?%bt@fﬁ@lé_ffc'ir th&it Bfepattiomompounds
which interfere with or inhibit the binding of retinoids to the receptor,

regar dl es €% AECHIMi REARATES ANetBOT KnqyehPense. 89 issaibed IsteTierpioa 2/ 003449 36
retinoid receptor nodul ators include bexarotene, tretinoin, 13-cis-retinoic
acid, 9- cis-retinoic acid, cé&difluoronethylornithine, |LX23-7553,

trans- N (4' - hydroxyphenyl)- retinam de and N 4-carboxyphenyl reti nam de.
"Cytotoxic agents" refers to conmpounds which result in cell death primarily

t hrough direct action on the cellular function or inhibit or interfere with



Exanpl es of microtubulin inhibitors include paclitaxel, vindesine sulfate,
3',4' - didehydro-4'-deoxy-8'-norvincal eukobl asti ne, dacetaxol, rhizoxin,

dol astatin, wiowaluwkingi set hionate, auristatin, cenmadoti npcRPRoA0834,
BM5184476, vinflunine, cryptophycin, 7

2,3,4,5, 6-pentafl uoro-N-(3-fl uoro-4- rre1t hoxyphenyCGbenzenesul f onam de,

anhydr ovi nbl asti ne, | DX258 and 3M5188797. Topoi sonerase inhibitors are, for
exanpl e, tcipotecan, hycaptam ne, irinotecan, rubitecan,

6- et hoxypriopesayppledn the Sansatarukd, isdemes hauberi¥ééyh, Methoden der organi-

2 O B DU B LA e s

H, 1211- bevegjrdespynadarofsttjiohlcdodifipnmdblchzraa&hdwn and suitable for the said

, 2b] gui nol i ne-10,,13(9H -di o | udot ec742- ( N- i sopr.opyl am nQq) yll- WO
2015 0342 S8BCRTT 10Ber 1| 950 GBS o7 PO bR MBI R 1100,
BN80915, BNBedHAZe intgopaisi detaiphosphat e, teni posi de, sobuzoxane,

2- di met hyl am no- 2' - deoxyet oposi de, G.331,

(di met hyl am no) et hyl ] - 9- hydr oxy-5, 6-di net hyl - 6H pyri do[ 4, 3- bl car bazol e- 1-carb
oxam de, aTHHMBRINAB®f the formula | can preferably be obtained by reacting compounds of

(5a, 5aB, 8aa, 9b) - 9- L24N42- (di met hyl ami no) et hyl pNl - net hyl - am no] et hyl ] - 544- hydr
oxy- 3, 5- dithetREAIheHY feosreyng ogthefognietbhydr ot uro- (3', 41. 6, 7) napht ho( 2, 3-d
) - 1, 3- di oxBE-@ndeindg oBthesiniva 8nedidxne foenDBLIMbde denerally known. If they

hydr oxy- 8- met hoxybenzo| %phenant hri di ni um

6, 9- bi s[ ( AARPYRIAMAVEAFN AL TRHERS BIeFRIesORUNEHIdds &newWn GEFDne,

5- (3-am nopr opyl am no) - 7, 10- di hydr oxy- 2- ( 2- hydr oxyet hyl am nonet hyl ) - 61- 1- pyra
zol o[ 4,5, 1-de] acri di n- 6- one, - .

N4112( di etliwgiraastion)ie cayied euhonder-BrushwealdyH atwigsooditions, Whiduarereewa-to theet hyl i f o
rmam de, - (gkn@At: 1 no) et hyl )acri di ne 4 carboxam de,

64[ 2- (di wﬁeﬁ%"a%“%)'ﬂﬂ%'am nc] - 3- hydroxy71- 1-i ndeno[ 2, 1- c] qui nol i n-7- one
and dinesna. "Antiproliferative agents" include anti sense RNA and DNA

ol i gonucl [ 3139, PRERA 1 and

ant i net abyél £ ggﬁgﬁﬁﬁnggggﬁﬁéﬁ %sg%%fégrgg?t%ur, S’[S[j eeg@%{gg}%"gﬁﬁ%@%g? ﬁ‘g

doxi f | uri ddrmystthe medatier atrmperfaturd & ladtiveen abaped Dt atd M&)°, galneadlyt abi ne,

cytarabin cf osf ate, st eabi ne, sodi um hydrate,,raltitre . paltitrexid,
o vefur - SEPaSra N S AR Gl ke Bk Btk St L B abi ne,

2' - deoxy-2' - met hyl i denecytidine; 21-11tioromnethyl ene-2'-deoxycylidine,

mé[ i;lf g’eg- dﬁtgglgrirﬁ)ebrfgozl%n% \élrg ?grl efx%mgléj,m\yaio%ér _o(rj1ls,csbu|c réé%%? cle,)puertr% eum

[ N2- [ 2( E) efidr) bdrehaderakeneybhg! dninafiangirdcadtborees echPad-trisRIBREhept opyr anosy
I I adeni ne, aplidine, ecteinascidin, troxacitabine ] _

442- ani no LY. 4,%dighlgracdhangnGaipeD sxiasylarde de Pl asdichloromesthenen- 6- y 1- (S) -
et hyl] - 2, 3idoRbRNoYdtr ds GletHzAR], %tf?aﬁbﬂisoﬁFB{ﬂz%E BLdrBpardst,fl-H@BRsIRE k- al anosi ne,
11- acet y1- 8- (car banoyl oxymet hgl ) - 44or ny1-

6- met hoxy Pulangk gthery, sughasstiethylaiian disprmpy! ethel, tetfaydedyap (BHBY % i en- 9- yl ace
tic acid : ' i I , Welpl e,

> “cyano- S ane gl BERR: Coc 29 T e AR BN nRb AR

3- am nopy ethilene Pyesh divosthy ddisrd digtymed skatt e, bacibagacetone Pppyhhéra;at i ve

agent s" al i . I Les to.gr 1.or her than those
listed un @ﬁdég%%géﬁ‘%ﬁg'ﬁﬁ#%‘?ﬁ g‘?g&gh@‘cﬁr dége&%&%éjﬁﬁg@ and tunour

suppr essomnitgenesichsascdreamitpe3 sulivhkidels, senh doedicdethw enlédidel @ME@p cbiboant

Vi rus- nedi gene tr.ansfer ee US Pate No,. 6,069,134, for exanple). WO
20137 0342 L EEA B O o B S mE Lttt AP B Lo E ST o ar 6

pr ef er abl guchbas nit@imetxareusi nitedyenze nertesterd, sMchhastdiey! aosiacy odmixthireshed f or nul a
|. 1Tabl e C%cl o] os']gharri de Busul fan | fosfam de Ml phal an Hexanet hyl nel am ne
Thi ot epa ¢ 'd g i°l Dacar bazi ne Carnustine Lonustine Procarbazine

Al tret am marticsidr prefsidniae iPHiosk fdiexdkehl or oet ham ne Streptozoci n Tenozol oni de
Senusti ne



Cisplatin Oxaliplatin Spiroplatin Carboxyphthal atopl ati num Tetrapl atin
Omplatin Iproplatin Carbopfatin ZD- 0473 (Anor MED) Lobapl atin (Aetem)

Satrapl atin tthey) BBR-3464 (Hoffnann-La Rochg)r/gMyb 0
(Sum tonop) AP- %nggﬁ%i%/gess) Azacyt i&{/ne Genti t abi ne CapTeci t abi ne

54| uorouracil Fl oxuridi ne 2-chl orodesoxyadeno si ne 6- Mercapt opuri ne
6- Thi oguani ne Cyt ar abi ne 2-fl uorodesoxycyti dine Methotrexate |datrexate
Tornudex Trinetrexate Deoxycofornycin Fludarabine Pentostatin Raltitrexed

Hy dr oxyur eatHeesdrbpdlinde of Higrerfa@all, L preferably denotes Cl, Br or |, particularly
preferably Cl.

The cleavage of an ether is carried out under methods known to the person skilled
in the art.

A standard method of ether cleavage, for example of a methyl ether, is the use of
boron tribromide.

Hydrogenolytically removable groups, for example the cleavage of a benzy! ether,
can be cleaved off, for example, by treatment with hydrogen in the presence of a
catalyst (for example a noble-metal catalyst, suich as palladium, advantageously on
a support, such as carbon). Suitable solvents here are those indicated above, in
particular, for example, alcohols, such as methanol or ethanol, or amides, such as
DMF. The hydrogenolysis is generally carrie¢ out at temperatures between about 0
and 100° and pressures between about 1 and 200 bar, preferably at 20-30° and
1-10 bar.

Esters can be hydrolysed, for example, using acetic acid or using NaOH or KOH in

water, water/THF or water/dioxane at temperatures between 0 and 100°.

Alkylations on the nitrogen are carried out under standard conditions, as are known

to the person skilled in the art.

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final non-salt
form. On the other hand, the present invention also encompasses the use of these
compounds in the form of their pharmaceutically acceptable salts, which can be
derived from various organic and inorganic acids and bases by procedures known
in the art. Pharmaceutically acceptable salt forins of the compounds of the formuta |
are for the most part prepared by conventicnal methods. If the compound of the
formula | contains a carboxyl group, one of its suitable salts can be formed by react-
ing the compound with a suitable base to give the corresponding base-addition salt.

Such bases are, for example, alkali metal hyclroxides, including potassium hydrox-



Cl of ar abi ne (Bi oenvision) Irofulven (M5 Pharrna) DI VIDC (Hof f mann-La Roche)
Et hynyl cytidine (Taiho Topoi sonerase inhibitors WO

2013/ 034238PaY 523434 003449 39 Topot ecan Dexrazoxanet edopebay@eisd)

Pi xantrone (Novuspharrna) Rebeccanycin 9anal ogue (Exelixis) BBR-3576
(Novuspharrna) TAS-103 (Tai ho) El sam’lruci n (Spectrum J-107088 (Merck & Co)
BNP- 1350 (Bi oNuneri k) CKD- 602 (Chong Kun Dang) KW 2170 (Kyowa Hakko)

Dacti nonycin (Actinornycin D) Doxorubicin (Adriamycin) Deoxyrubicin

Val r ubi ci ndeDsodivimubydroxidé Bad fithiurg diydroxEpi aikalinerearth metal hydroxides, such

as barium hydroxide and calcium hydroxide; alkali metal alkoxides, for example
potassium ethoxide and sodium propoxide; and various organic bases, such as
piperidine, diethanolamine and N-methylglutamine. The aluminium salts of the com-
pounds of the formula | are likewise included. In the case of certain compounds of
the formula |, acid-addition salts can be formed by treating these compounds with
pharmaceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydroger: bromide or hydrogen iodide, other
mineral acids and corresponding salts thereof, such as sulfate, nitrate or phosphate
and the like, and alkyl- and monoarylsulfonates, such as ethanesulfonate, toluene-
sulfonate and benzenesulfonate, and other organic acids and corresponding salts
thereof, such as acetate, trifluoroacetate, tartrate, maleate, succinate, citrate, benz-
oate, salicylate, ascorbate and the like. Accordingly, pharmaceutically acceptable
acid-addition salts of the compounds of the formula | include the following: acetate,
adipate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisuifite, bromide, butyrate, camphorate, camphorsulifonate, caprylate,
chloride, chlorobenzoate, citrate, cyclopentar.epropionate, digluconate, dihydrogen-
phosphate, dinitrobenzoate, dodecylsulfate, ethanesulfonate, fumarate, galacterate
(from mucic acid), galacturonate, glucoheptanoate, gluconate, glutamate, glycero-
phosphate, hemisuccinate, hemisulfate, heptanoate, hexanoate, hippurate, hydro-
chloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate,
isobutyrate, lactate, lactobionate, malate, maieate, malonate, mandelate, meta-
phosphate, methanesulfonate, methylbenzoate, monohydrogenphosphate, 2-naph-
thalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmoate, pectinate, persulfate,
phenylacetate, 3-phenylpropionate, phosphate, phosphonate, phthalate, but this

does not represent a restriction.

Furthermore, the base salts of the compounds according to the invention include
aluminium, ammonium, calcium, copper, iron M), iron(ll), lithium, magnesium, man-
ganese(lll), manganese(ll), potassium, sodium and zinc salts, but this is not
intended to represent a restriction. Of the above-mentioned salts, preference is

given to ammonium; the alkali metal salts socliim and potassium, and the alkaline-



Thera rubi cin | darubi cin Rubidazon Plicanmycinp Porfironmycin
Cyanonor phol i nodoxor ubi cin M toxantron (Novantron) Anonalide Azonafi de

Ant hr apyr azolhe Qeanixgzol e Losoxant rone Bl eornyci n sul f aber/gRBloenoxan)

Bl eonycinic acid Bl eonycin A Bl eonycin,8 Mtonycin C MEN-10755 (Menari ni)

GPX- 100 (Gem Pharmaceuti cal s) Pacl'itaxel Docetaxel Coichicine Vinblastine
Vincristine Vinorel bine Vindesine Dolastatin 10 (NCl) Rhizoxin (Fujisawa)

M vobul in (Warner-Lanbert) Cenmadotin (BASF) RPR 109881A (Avents) TXD 258
(Avent i s) eBgbtrivthiosadis Ba(cNow and ingnEsioonSaits pMieaonkopurdg g8ibe formla hr i k)

oL o2 S o8 Lol AL ok EPRUEL oA A eBRnL oL Kokt |

( Pr ot ar ga)include salts of primary, secondary and tertiary amines, substituted amines, also
including naturally occurring substituted amines, cyclic amines, and basic ion
exchanger resins, for example arginine, betaine, caffeine, chloroprocaine, choline,
N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine, diethanolamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine,
ethylenediamine, N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine,
histidine, hydrabamine, isopropylamine, lidocaine, lysine, meglumine, N-methyl-D-
glucamine, morpholine, piperazine, piperidine, polyamine resins, procaine, purines,
theobromine, triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to represent a

restriction.

Compounds of the present invention which contain basic nitrogen-containing
groups can be quaternised using agents such as (C4-C,)alkyl halides, for example
methyl, ethyl, isopropyl and tert-butyl chloride, aromide and iodide; di(C4-Cs)alkyl
sulfates, for example dimethyi, diethyl and diamyl sulfate; (C1o-C1g)alkyl halides, for
example decyl, dodecyl, lauryl, myristyl and stearyl chloride, bromide and iodide;
and aryl(C1-Cy)alkyl halides, for example benzyl chloride and phenethyl bromide.
Both water- and oil-soluble compounds according to the invention can be prepared

using such salts.

The above-mentioned pharmaceutical salts which are preferred include acetate,
trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisuccinate, hippurate,
hydrochloride, hydrobroride, isethionate, mandelate, meglumine, nitrate, oleate,
phosphonate, pivalate, sodium phosphate, stzarate, sulfate, sulfosalicylate, tartrate,
thiomalate, tosylate and tromethamine, but this is not intended to represent a

restriction.

The acid-addition salts of basic compounds cf the formula | are prepared by bring-

ing the free base form into contact with a suffic ent amount of the desired acid,



SB 408075 (d axoSmithKline) E7010 (Abbott) PG TXL (Cell Therapeutics) |DN
5109 (Bayer) A 105972 (Abbott) A 204197 (Abbott) LU 223651 (BASF) D 24851

(ASTA Medi caywokrsa6226 (Ei sai) Conbretastatin A4 (BVS) | pehprhahi@hondri n-B
(Pharmaiar) ZD 6126 (AstraZeneca) PEGﬁaCI i taxel (Enzon) AZ10992 (Asahi)
I'DN-5109 (I ndena) AVLB (Prescient Neur'oPharma) Azaepothilon B (EMS) BNP- 7787
(Bi oNuneri k) CA-4-prodrug (OXI GENE) nol astatin-10 (NrH) WO 20131034238

40 PCT/ EP20121003449
causing the formation of the satt in a conventional manner. The free base can be

regenerated by bringing the salt form into contact with a base and isolating the free
base in a conventional manner. The free base forms differ in a certain respect from
the corresponding salt forms thereof with respect to certain physical properties,
such as solubility in polar solvents; for the purposes of the invention, however, the

salts otherwise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the com-
pounds of the formula | are formed with metals or amines, such as alkali metals and
alkaline-earth metals or organic amines. Prefzrred metals are sodium, potassium,
magnesium and calcium. Preferred organic amines are N,N’-dibenzylethylene-
diamine, chloroprocaine, choline, diethanolarnine, ethylenediamine, N-methyl-D-

glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are pre-
pared by bringing the free acid form into contact with a sufficient amount of the
desired base, causing the formation of the salt in a conventional manner. The free
acid can be regenerated by bringing the salt vorm into contact with an acid and
isolating the free acid in a conventional manrier. The free acid forms differ in a cer-
tain respect from the corresponding salt forms thereof with respect to certain physi-
cal properties, such as solubility in polar solverits; for the purposes of the invention,

however, the salts otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group which is
capable of forming pharmaceutically acceptanle salts of this type, the invention also
encompasses multiple salts. Typical multiple salt forms include, for example, bitar-
trate, diacetate, difumarate, dimeglumine, diphosphate, disodium and trihydro-

chloride, but this is not intended to represent a restriction.

With regard to that stated above, it can be seen that the expression “pharmaceu-
tically acceptable salt” in the present connection is taken to mean an active com-

pound which comprises a compound of the formuia 1 in the form of one of its salts,



UA-4 (UAK3ENt) Aromatase inhibitors | Am noglutethi mde Letrozole

WO 2013/034238 PCT/EP2012/003449
22

in particular if this salt form imparts improved pharmacokinetic properties on the
active compound compared with the free form of the active compound or any other
salt form of the active compound used earlier. The pharmaceutically acceptable salt
form of the active compound can also provide this active compound for the first time
with a desired pharmacokinetic property which it did not have earlier and can even
have a positive influence on the pharmacodynamics of this active cornpound with

respect to its therapeutic efficacy in the body.

The invention furthermore relates to medicanients comprising at least one com-
pound of the formula | and/or pharmaceutically usable salts, tautomers and stereo-
isomers thereof, including mixtures thereof in all ratios, and optionally excipients

and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage units which
comprise a predetermined amount of active compound per dosage unit. Such a unit
can comprise, for example, 0.5 mg to 1 g, preferably 1 mg to 700 mg, particularly
preferably 5 mg to 100 mg, of a compound according to the invention, depending
on the condition treated, the method of admiriistration and the age, weight and con-
dition of the patient, or pharmaceutical formuiations can be administered in the form
of dosage units which comprise a predetermined amount of active compound per
dosage unit. Preferred dosage unit formulaticns are those which comprise a daily
dose or part-dose, as indicated above, or a corresponding fraction thereof of an
active compound. Furthermore, pharmaceutical formulations of this type can be

prepared using a process which is generally lknown in the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any desired
suitable method, for example by oral (including buccal or subtingual), rectal, nasal,
topical (including buccal, sublingual or transdarmal), vaginal or parenteral {including
subcutaneous, intramuscular, intravenous or intradermal) methods. Such formula-
tions can be prepared using all processes knawn in the pharmaceutical art by, for

example, combining the active compound with the excipient(s) or adjuvant(s).
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Pharmaceutical formulations adapted for oral administration can be administered as

separate units, such as, for example, capsules or tablets; powders or granules;
solutions or suspensions in aqueous or non-aqueous liquids; edible foams or foam

foods; or oil-in-water liquid emulsions or water-in-oil liquid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet or cap-
sule, the active-ingredient component can be combined with an oral, non-toxic and
pharmaceutically acceptable inert excipient, such as, for example, ethanol, glycerol,
water and the like. Powders are prepared by comminuting the compound to a suit-
able fine size and mixing it with a pharmaceutical excipient comminuted in a similar
manner, such as, for example, an edible carbohydrate, such as, for example, starch

or mannitol. A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above and fill-
ing shaped gelatine shells therewith. Glidants and lubricants, such as, for example,
highly disperse silicic acid, talc, magnesium stearate, calcium stearate or polyethyl-
ene glycol in solid form, can be added to the powder mixture before the filling
operation. A disintegrant or solubiliser, such as, for example, agar-agar, calcium
carbonate or sodium carbonate, can likewise bz added in order to improve the

availability of the medicament after the capsule has been taken.

In addition, if desired or necessary, suitable tirders, lubricants and disintegrants as
well as dyes can likewise be incorporated into the mixture. Suitable binders include
starch, gelatine, natural sugars, such as, for example, glucose or beta-lactose,
sweeteners made from maize, natural and synihetic rubber, such as, for example,
acacia, tragacanth or sodium alginate, carboxymethyicellulose, polyethylene glycol,
waxes, and the like. The lubricants used in these dosage forms include sodium
oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium acetate,
sodium chloride and the like. The disintegran:s include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like. The
tablets are formulated by, for example, preparing a powder mixture, granulating or

dry-pressing the mixture, adding a lubricant and a disintegrant and pressing the
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entire mixture to give tablets. A powder mixture is prepared by mixing the com-

pound comminuted in a suitable manner with a diluent or a base, as described

above, and optionally with a binder, such as, for example, carboxymethyiceliulose,

an alginate, gelatine or polyvinylpyrrolidone, a dissolution retardant, such as, for

example, paraffin, an absorption accelerator, such as, for example, a quaternary

salt, and/or an absorbant, such as, for example, bentonite, kaolin or dicalcium

phosphate. The powder mixture can be granulated by wetting it with a binder, such

as, for example, syrup, starch paste, acadia miicilage or solutions of cellulose or

polymer materials and pressing it through a sieve. As an alternative to granulation,

the powder mixture can be run through a tableting machine, giving lumps of non-

uniform shape, which are broken up to form granules. The granules can be lubri-

cated by addition of stearic acid, a stearate sait, talc or mineral oil in order to pre-

vent sticking to the tablet casting moulds. The lubricated mixture is then pressed to

give tablets. The compounds according to the invention can also be combined with

a free-flowing inert excipient and then pressed directly to give tablets without carry-

ing out the granulation or dry-pressing steps. A transparent or opaque protective

layer consisting of a shellac sealing layer, a layer of sugar or polymer material and

a gloss layer of wax may be present. Dyes can be added to these coatings in order

to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be prepared in
the form of dosage units so that a given quar.tity comprises a pre-specified amount
of the compound. Syrups can be prepared by dissolving the compound in an aque-
ous solution with a suitable flavour, while elixirs are prepared using a non-toxic
alcoholic vehicle. Suspensions can be formulated by dispersion of the compound in
a non-toxic vehicle. Solubilisers and emulsifiers, such as, for example, ethoxylated
isostearyl alcohols and polyoxyethylene sorbitol ethers, preservatives, flavour addit-
ives, such as, for example, peppermint oil or natural sweeteners or saccharin, or

other artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be encapsu-

lated in microcapsules. The formulation can #zlso be prepared in such a way that the
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release is extended or retarded, such as, for example, by coating or embedding of

particulate material in polymers, wax and the like.

The compounds of the formula | and pharmaceutically usable salts, tautomers and
stereoisomers thereof can also be administered in the form of liposome delivery
systems, such as, for example, small unilamellar vesicles, large unilamellar vesicles
and multilamellar vesicles. Liposomes can be formed from various phospholipids,

such as, for example, cholesterol, stearylamine or phosphatidylcholines.

The compounds of the formula | and pharmaceutically usable salts, tautomers and
stereoisomers thereof can also be delivered using monoclonal antibodies as indi-
vidual carriers to which the compound molecules are coupled. The compounds can
also be coupled to soluble polymers as targeted medicament carriers. Such poly-
mers may encompass polyvinylpyrrolidone, pyran copolymer, polyhydroxypropyl-
methacrylamidophenol, polyhydroxyethylasparfamidophenol or polyethylene oxide
polylysine, substituted by palmitoyl radicals. The compounds may furthermore be
coupled to a class of biodegradable polymers, which are suitable for achieving con-
trolled release of a medicament, for example polylactic acid, poly-epsilon-capro-
tactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihydroxypyrans,

polycyanoacrylates and crosslinked or amphipathic block copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be admin-
istered as independent plasters for extended. close contact with the epidermis of
the recipient. Thus, for example, the active compound can be delivered from the
plaster by iontophoresis, as described in gencrai terms in Pharmaceutical
Research, 3(6), 318 (1986).

Pharmaceutical compounds adapted for topica! administration can be formulated as
ointments, creams, suspensions, lotions, powdzars, solutions, pastes, gels, sprays,

aerosols or oils.
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the formulations are preferably applied as topical ointment or cream. In the case of
formulation to give an ocintment, the active compound can be employed either with a
paraffinic or a water-miscible cream base. Alternatively, the active compound can
be formulated to give a cream with an oil-in-water cream base or a water-in-oil

base.

Pharmaceutical formulations adapted for topizal application to the eye include eye
drops, in which the active compound is dissoived or suspended in a suitable carrier,

in particular an aqueous solvent.

Pharmaceutical formulations adapted for topiceal application in the mouth encom-

pass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be administered

in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the carrier
substance is a solid comprise a coarse powdzar having a particle size, for example,
in the range 20-500 microns, which is administered in the manner in which snuff is
taken, i.e. by rapid inhalation via the nasal passages from a container containing
the powder held close to the nose. Suitable formulations for administration as nasal
spray or nose drops with a liquid as carrier substance encompass active-compound

solutions in water or oil.

Pharmaceutical formulations adapted for administration by inhalation encompass
finely particulate dusts or mists, which can be generated by various types of pres-

surised dispensers with aerosols, nebulisers or insufflators.

Pharmaceutical formulations adapted for vag:nal administration can be adminis-

tered as pessaries, tampons, creams, gels, pastes, foams or spray formuiations.
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riostatics and solutes, by means of which the formulation is rendered isotonic with
the blood of the recipient to be treated; and agueous and non-aqueous sterile sus-
pensions, which may comprise suspension media and thickeners. The formulations
can be administered in single-dose or muitidose containers, for example sealed
ampoules and vials, and stored in freeze-dried (lyophilised) state, so that only the
addition of the sterile carrier liquid, for examgle water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions prepared in
accordance with the recipe can be prepared from sterile powders, granules and

tablets.

It goes without saying that, in addition to the above particularly mentioned constitu-
ents, the formulations may also comprise other agents usual in the art with respect
to the particular type of formulation; thus, for 2xample, formulations which are suit-

able for oral administration may comprise flavours.

A therapeutically effective amount of a compound of the formula 1 depends on a
number of factors, including, for example, the age and weight of the animal, the
precise condition that requires treatment, and its severity, the nature of the formula-
tion and the method of administration, and is ultimately determined by the treating
doctor or vet. However, an effective amount of a compound according to the inven-
tion for the treatment of neoplastic growth, fo: example colon or breast carcinoma,
is generally in the range from 0.1 to 100 mg/kg of body weight of the recipient
(mammal) per day and particularly typically ir: the range from 1 to 10 mg/kg of body
weight per day. Thus, the actual amount per day for an aduit mammal weighing

70 kg is usually between 70 and 700 mg, where this amount can be administered
as a single dose per day or usually in a seriess of part-doses (such as, for example,
two, three, four, five or six) per day, so that tie total daily dose is the same. An
effective amount of a salt or solvate or of a physiologically functional derivative

thereof can be determined as the fraction of the effective amount of the compound
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The invention furthermore relates to medicaments comprising at least one com-
pound of the formula | and/or as welt as pharmaceutically usable salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios, and at least one

further medicament active compound.

The invention also relates to a set (kit) consisting of separate packs of

(@) an effective amount of a compound of the formula | and/or pharmaceutically
usable salts, tautomers and stereoisomers thereof, including mixtures thereof
in all ratios,
and

(b) an effective amount of a further medicament active compound.

The set comprises suitable containers, such ias boxes, individual bottles, bags or
ampoules. The set may, for example, comprise separate ampoules, each contain-
ing an effective amount of a compound of the formula | and/or pharmaceutically
usable salts, tautomers and stereoisomers thzieof, including mixtures thereof in all
ratios,

and an effective amount of a further medicament active compound in dissolved or

lyophilised form.

Isotopes
It is furthermore intended that a compound of the formula I includes isotope-labelled

forms thereof. An isotope-labelled form of a compound of the formula | is identical
to this compound apart from the fact that one or more atoms of the compound have
been replaced by an atom or atoms having an atomic mass or mass number which
differs from the atomic mass or mass numbei of the atom which usually occurs
naturally. Examples of isotopes which are readily commercially available and which
can be incorporated into a compound of the farmula | by well-known methods

include isotopes of hydrogen, carbon, nitrogen, oxygen, phosphorus, fluorine and
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which, for example, a radioisotope, such as °H or "C, has been incorporated is

suitable for medicament and/or substrate tissue distribution assays. These radio-

isotopes, i.e. tritium (°*H) and carbon-14 (**C) are particularly preferred owing to

their simple preparation and excellent detectability. Incorporation of heavier iso-

topes, for example deuterium (?H), into a compound of the formula | has therapeutic

advantages owing to the higher metabolic stability of this isotope-labelled com-

pound. Higher metabolic stability transiates directly into an increased in-vivo half-life

or lower dosages, which under most circumstances would represent a preferred

embodiment of the present invention. An isotope-labelled compound of the formula

| can usually be prepared by carrying out the procedures disclosed in the synthesis

schemes and the related description, in the example part and in the preparation

part in the present text, replacing a non-isotope-labelled reactant with a readily

available isotope-labelled reactant.

In order to manipulate the oxidative metabolism of the compound by way of the
primary kinetic isotope effect, deuterium (*H) can also be incorporated into a com-
pound of the formula |. The primary kinetic isotope effect is a change in the rate of a
chemical reaction that results from exchange of isotopic nuclei, which in turn is
caused by the change in ground state energies necessary for covalent bond forma-
tion after this isotopic exchange. Exchange of a heavier isotope usually results in a
lowering of the ground state energy for a chemical bond and thus causes a reduc-
tion in the rate in rate-limiting bond breakage. I the bond breakage occurs in or in
the vicinity of a saddle-point region along the coordinate of a multi-product reaction,
the product distribution ratios can be altered substantially. For explanation: if deute-
rium is bonded to a carbon atom in a non-exchangeable position, rate differences of

km/kp = 2-7 are typical. if this rate difference is successfully applied to a compound
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When discovering and developing therapeutic agents, the person skilled in the art
attempts to optimise pharmacokinetic parameters while retaining desirable in-vitro
properties. It is reasonable to assume that many compounds with poor pharma-
cokinetic profiles are susceptible to oxidative metabolism. In-vitro liver microsomal
assays currently available provide valuable information on the course of oxidative
metabolism of this type, which in turn permits the rational design of deuterated
compounds of the formula | with improved stability through resistance to such oxi-
dative metabolism. Significant improvements in the pharmacokinetic profiles of the
cornpounds of the formula | are thereby obtained and can be expressed quantita-
tively in terms of increases in the in-vivo half-life (T/2), concentration at maximum
therapeutic effect (Cnax), area under the dose: response curve (AUC), and F; and in

terms of reduced clearance, dose and costs of materials.

The foliowing is intended to illustrate the above: a compound of the formula | which
has multiple potential sites of attack for oxidative metabolism, for example benzylic
hydrogen atoms and hydrogen atoms bonded to a nitrogen atom, is prepared as a
series of analogues in which various combinatians of hydrogen atoms are replaced
by deuterium atoms, so that some, most or ail of these hydrogen atoms have been
replaced by deuterium atoms. Haif-life determinations enable favourable and accu-
rate determination of the extent to which the improvement in resistance to oxidative
metabolism has improved. In this way, it is determined that the half-life of the parent
compound can be extended by up to 100% as the result of deuterium-hydrogen

exchange of this type.

Deuterium-hydrogen exchange in a compourd of the formula | can also be used to
achieve a favourable modification of the metabolite spectrum of the starting com-
pound in order to diminish or eliminate undesired toxic metabolites. For example, if

a toxic metabolite arises through oxidative carton-hydrogen (C-H) bond cleavage, it
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cancer, septlc shock, primary open angle glaicoma (POAG), hyperplasia, rheumatoid
arthritis, psoriasis, atherosclerosis, retinopatty, osteoarthritis, endometriosis, chronic

inflammation and/or neurodegenerative disezses, such as Alzheimer's disease.

The invention relates to the use of compouncs of the formula | for the preparation of a
medicament for the treatment of cancer, septic shock, primary open angle glaucoma
(POAG), hyperplasia, rheumatoid arthritis, psoriasis, atherosclerosis, retinopathy,
osteoarthritis, endometriosis, chronic inflammation and/or neurodegenerative dis-

eases, such as Alzheimer's disease.

The invention relates to a method for the treatment of a mammal suffering from a
disease selected from cancer, septic shock, primary open angle glaucoma (POAG),
hyperplasia, rheumatoid arthritis, psoriasis, atherosclerosis, retinopathy, osteoarthritis,
endometriosis, chronic inflammation and/or neurodegenerative diseases, such as
Alzheimer's disease, where the method comprises the administration of a therapeu-

tically effective amount of a compound of the fermula | to a mammal.

The invention furthermore relates to the compcunds of the formula | for use for the

treatment of cancer, septic shock, primary open angle glaucoma (POAG), hyperplasia,
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100 pl of 0.9% sodiu oride so ecific reaction is measur e in
the preseREHl gfaﬁaﬂﬁxﬁ»é?a%ﬁso%maﬁ@g BB oS Tt e VBN ER n &
Topcount ((BeEKigpEGrEs synbiemé, eﬁc&raseéﬁmreegmbme Lﬂmamaum&s}etm@evasabcul at ed
using pro ramtoo S prow ded % the 1T Deegjartrrent (for exa

Assay- Expll&radhy, ciahysh)eukogyst (BYE53SWEENMPSPCIOSH) BSR4 ”@%FI Test Dose

response ichRirR b Rcale Bhllﬁﬁﬂa dn&é%%’éqcﬁﬁﬁlnﬂ%mawwgé@%@é\ﬂﬂemm | MAG pl RF3
1. Scope Al though TBK1 and | KKs are rmainl é known as substances in the

i nnat e i mAkRaILY. é%ﬁ%ﬂé%’s's"?'é%l*ﬁpef? tabetgs (N )W’@@P@@%Q“‘%%ﬂr@rqfﬁ? TBK1 and
| KKE: in Ras-induced oncogenic transformation. TBKl was identified as Ral B
effector in the Ras-1i ke (Rap-guani ne nucl eoti de exchange factor (CEE)

pat hway t hafe résérﬂqamb@dncﬁ@ére%@&able%%@r%@mwramé ebmpd BEk BF ast y
activates | RF3 whi ation, honodi meri ses and transl ocates to

on
t he nucl etﬁ%a|5\Aﬁé’?é'cp{aféﬁthu\‘ﬁéﬁr’ésmﬂg%éfé@'@&“§§§(§@m§ﬁ@&9 of aARCcendiseaRPRta N,
| mrune r egWRkh9Bry Gi8bdseur vival and proliferation. This assay has been
devel oped in or der to assess the efficacy/potency of TBKVI KKs i nhi bitor
conpounds based on the i mmunocyt ochem cal detection of nucl eus-1ocalised

phospho- | I f t

Dol yi nosi ooty e AEDH P4t BEbd 1S ARLRRRR ol son SERTE By

doubl e- st rsaadeel mmaiQRNm)lansarodelna;mmmmmcer ret@ssd bamsteds; waltkitsyi r al

i nfection I tof ' . i nduce
TBKVI KKE a?&’ %’Hg@?ﬁy ‘%‘gsfidh ?hﬁa‘?qu %Pea&r'%érr%%%.péi\@ﬁ%ﬂ \ VI EW Day
1: MDA- I\/Bgéﬁsns:@lrcb\sdlagerﬂ@deitﬁd“rede trsatnmdﬂ;ai}a]ﬁamn diseaneed and sown into a
384-well plate with TC surface and clear bottomin a density of 10,000 cells
per well in a total volume of 35 d of conplete nedium Alternatively, the
celI's are Thewusdéptidity ¥f 4 paricliaozeino gleagtemivatsthe Baypdunddeccordihgtaar e

pre-treat dWIthlnhlblt nds for I h prio C) stinulation.
A ter | nodiat VERIGbrhe GFiefmaBn oy 1 o tesie Botoaly.awlErdatinghef '

(par a) f or mahiatuideitd £Eonpansd BEIJIBARID theafvdttibn &t IBIARRBhcéMRAbnd Yor The cell's
are then bl ocked and i ncubated wth an anti-plRF3 arritody at 4C overnight.

WO 2013/ 0342398 fimepylych iy Bbfiaery ta gapsgyit @Ssrw?efobther?eﬁﬂye aa%ntﬁoiﬂﬁh@ss washed

of f, an Aexaflugy 14@&&9%#‘%1’986’5&%G&PQ@EXpr@E‘éubP@ﬂa shiga@dfA8fker [RGaMme! | s are
contraststained with propi dium i odi de, foll by inmage acquisition on an

I MX ul t r abeivgercainuéane herdend o wealyeniro tﬁﬁtmrcra@l be qsriedout USTECYWTB 132,
Burger Laky, iME-Efs #8138 004 bRy MonfR81hd Dnount of expressed surface

marker is assessed by flow cytometry using specific antibodies which recognise the
marker.

The dose varies depending on the specific caripound used, the specific disease,
the patient status, etc. A therapeutic dose is typically sufficient considerably to
reduce the undesired cell population in the target tissue while the viability of the
patient is maintained. The treatment is generally continued until a considerable

reduction has occurred, for example an at leasi about 50% reduction in the cell bur-



Plating medium = culture nmedium RPM 1640,

I nvitroge
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20ng/ m stock solution in sterile PBS, denature 30mn 55C in a water bath,
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curve wt
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G ei ner #781090 Subcultivation: HyQ Tase, Therno Scientific (El yC one) #

1 Gther reagents: Poly(l:C) (LMN, Invitragen # tlrl-picw (prepare

slent andRmnay ecroatiated itepsenipl i moye Radesied cells ale dsiteged in
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Khwaja et al.,, EMBO, 1997, 16, 2783-93) and models of transgenic animals (for
example White et al., Oncogene, 2001, 20, 7964-7072). For the determination of
certain stages in the signal transduction cascade, interacting compounds can be
utilised in order to modulate the signal (for example Stephens et al., Biochemical J.,
2000, 351, 95-105). The compounds according to the invention can also be used as
reagents for testing kinase-dependent signal transduction pathways in animals

and/or cell culture models or in the clinical diseases mentioned in this application.

Measurement of the kinase activity is a technigque which is well known to the person
skilled in the art. Generic test systems for the determination of the kinase activity
using substrates, for example histone (for example Alessi et al., FEBS Lett. 1996,
399, 3, pages 333-338) or the basic myelin protein, are described in the literature
(for example Campos-Gonzalez, R. and Glennszy, Jr., J.R. 1992, J. Biol. Chem.
267, page 14535).

For the identification of kinase inhibitors, various assay systems are available. In
scintillation proximity assay (Sorg et al., J. of Biomolecular Screening, 2002, 7, 11-
19) and flashplate assay, the radioactive phosphorylation of a protein or peptide as
substrate with yATP is measured. In the preserice of an inhibitory compound, a
decreased radioactive signal, or none at all, is detectable. Furthermore, homogene-
ous time-resolved fluorescence resonance energy transfer (HTR-FRET) and fluo-
rescence polarisation (FP) technologies are su'table as assay methods (Sills et al.,
J. of Biomolecular Screening, 2002, 191-214,.

Other non-radioactive ELISA assay methods use specific phospho-antibodies
(phospho-ABs). The phospho-AB binds only tha phosphorylated substrate. This

S e 319 sy ialse ST ieay LV PTGy B PRI Conc. - 2%



Tween 20 detergent, Cal bi ochem #655204 (storage RT), (prepare 10% st ock
solution in water; final conc.: 0.1% Anti-plRF-3 rabbit mAb, Epitomcs
#2526-B (st oM&fE1YBE3Y, final conc.: 2000 in PBS / 2% of PEBEAPRIEWEE uor
goat-anti-rabbit-488, Invitrocen # AL1884 or # A11008 (storage 4C, dark),
final conc.: 1:2000 in PBS 12% of BSA / 0.1% of Tween Propi di um i odide (PI),
Fl uka #81845, 1rna/m in E120 storage 4C, dark), final conc 0. 2pg/ mL
4Sequence ,Sow 10, 000 ¢ wel 1/ 35pl.of 6 FCS jnto 384-wel |
ot tom cel T vart 80 gERekS! B e Res e LTS P oMY REBKEEFBILS b at room
t enper at urgatanarithehdespnaiibotip (Ressest by 2608, Bieshemaybat i on for 22h at 37C, 5%
of CO2 and 90% RH 4 Treatnent of the conpound: add 5pl of prediluted
conpounds standard or control reagents (8-fold conc.) Crpd dilution of DVbO

stock sol tTheqstgséri iRRmNbilepesmpadsés Zie ué@@th@&&@p@mm te Rf¥mberii al dil ution
of the cnpds. from 10mM st ock so' ution ) 10 eps, 3. %foldln DMSO WO
2013/ 0342 30B(EF PERPYIPIcaR APl salig & @B V@é‘%\ﬁhef%’é réhe395pMD, 03pM

0, 0095pM r&93aNHE0L RiRMidaR AP fr ehd Qéatﬁ{énﬂbﬁbl"é@ént%h oF Eencd YPriffertdR and 90%rH

carcinomas for the treatment originate from the group cerebral carcinoma, uro-
genital tract carcinoma, carcinoma of the lymohatic system, stomach carcinoma,
laryngeal carcinoma and lung carcinoma bowei cancer. A further group of preferred
forms of cancer are monocytic leukaemia, lung adenocarcinoma, small-cell lung

carcinomas, pancreatic cancer, glioblastomas and breast carcinoma.

Likewise encompassed is the use of the comoounds of the formula | and/or physio-
logically acceptable salts, tautomers and solvates thereof for the preparation of a
medicament for the treatment and/or control of a tumour-induced disease in a
mammal, in which to this method a therapeutically effective amount of a compound
according to the invention is administered to a sick mammal in need of such treat-
ment. The therapeutic amount varies according to the particular disease and can be

determined by the person skilled in the art without undue effort.

Particular preference is given to the use for the treatment of a disease, where the

cancer disease is a solid tumour.

The solid tumour is preferably selected from the group of tumours of the squamous
epithelium, the bladder, the stomach, the kidneys, of head and neck, the oesopha-
gus, the cervix, the thyroid, the intestine, the liver, the brain, the prostate, the uro-

genital tract, the lymphatic system, the stomech, the larynx and/or the lung.

The solid tumour is furthermore preferably selected from the group lung adeno-
carcinoma, smali-cell lurg carcinomas, pancieatic cancer, glioblastomas, colon

carcinoma and breast carcinoma.



Stinmulation treatnment: add 10pl of poly(l:C to all wells except for
unstinul ated controls so that a final concentration of 104g/nl is achieved

(stock sol ut| %‘W ->1:40 in PBS) (5-fold conc.) |ncypate,offfoshg0 m nutes
at 37C, 5% OWB anagn%% RH Conpl et el y_ renove super nat ant Ey Osué)%%on Fi x

cells: add 100 pl of 4% paraf ormal deh in PBS incubate for 15 mnutes at RI
Wash 3x with 80 pl of PBS (Tecan powerwaoher), conpletely aspirate
supernatant Put plate on ice |I. Perneabilise cells: quickly add 100 pl of

MeOH at - Z0&¥efdHce-is ther R8RS ¥idd fo thetebasehé aeathientbNatesodtoffle or 4C | Wash
once with 30 PI of PBS (Tecan powervvaoher), corrgl et el re&gve su’_ﬁer nat ant by
suction Bl mupiens $ysterp; Rigiendply fydhesteaiment ohdpty SeELSIRINSR PBS / 2% of

BSA Shake i gMibtdfdeoie rpdiiliedkhénte cARsId myBeiPaLIGdran, &AteNympbragcat 37C
Compl etely renove su/perr atant by suction Primary staining: add 25 pl of
a

primary artykseaya and/gf eronicagophatis Iepeenya, BSA Shake on Miltidrop Conbi (17
seconds) | ncubate overnight at 4'0

The invention furthermore relates to the use of the compounds according to the
invention for the treatment of bone pathologiess, where the bone pathology origi-

nates from the group osteosarcoma, osteoarihritis and rickets.

The compounds of the formula | may also be administered at the same time as
other well-known therapeutic agents that are selected for their particular usefulness
against the condition that is being treated.

The present compounds are also suitable for combination with known anti-cancer
agents. These known anti-cancer agents inclucle the following: oestrogen receptor
modulators, androgen receptor modulators, retinoid receptor modulators, cytotoxic
agents, antiproliferative agents, prenyl-protein iransferase inhibitors, HMG-CoA
reductase inhibitors, HIV protease inhibitors, reverse transcriptase inhibitors and
further angiogenesis inhibitors. The present compounds are particularly suitable for
administration at the same time as radiotherapy.

"Oestrogen receptor modulators" refers to compounds which interfere with or inhibit
the binding of oestrogen to the receptor, regardiess of mechanism. Examples of
oestrogen receptor modulators include, but are not limited to, tamoxifen, raloxifene,
idoxifene, LY353381, LY 117081, toremifene, fulvestrant, 4-[7-(2,2-dimethyl-1-oxo-
propoxy-4-methyl-2-[4-[2-(1- piperidinyl)ethoxyiphenyl]-2H-1-benzopyran-3-yl}-
phenyl 2,2-dimethylpropanoate, 4,4'-dihydroxybenzophenone-2,4-dinitrophenyl-
hydrazone and SH646.

"Androgen receptor modulators" refers to compounds which interfere with or inhibit
the binding of androgens to the receptor, regardless of mechanism. Examples of
androgen receptor modulators include finasteride and other 5a-reductase inhibitors,
nilutamide, flutamide, bicalutamide, liarozole and abiraterone acetate.

"Retinoid receptor modulators” refers to compcunds which interfere with or inhibit

the binding of retinoids to the receptor, regardless of mechanism. Examples of such



WO 2013/ 034238PCT/ EP2012/ 003449 49 Wash 3x with 80 pl of PBS (Tecan
powerwasher), conpletely renove supernatant by suc- tion Secondary staining
and nucl ear WOROHY%E38 add 25 pl of secondary anti body (1PODBERPIZNH4D. 2 pg/rnl
of propidiumiodide in PBS /2% BSA / ®B6l% Tween Shake on Multidrop Comhi (17
seconds) incubate tor 75 mnutes at 37C 4 Wash 3x with 80 pl of PBS (Tecan
power washer), conpletely renove supernatant by suc- tion D spense 80 pl of
PBS into all |ls 4 Seal plateg with transparent hesi ve .seal | nmage

requi o1 ¢ SRl isae b T e A A RS DR R PR R B, ) 1 e
anal ysi s (c\eicaingiprers addifluors@ethylossitiindg) gX 23T REE3, ahs-Ns@ehydrgxydbringl)anal ysi s
and reporting using Assay Explorer HPLC/ HPLC-MS conditions The retention tine
R [nin] irgtlrbpé@tg@ﬁpﬁé\b4-@§rqqxw@enylretmamlde.

"Cytotoxic agents" refers to compounds which result in cell death primarily through
direct action on the cellular function or inhibit or interfere with cell myosis, including
alkylating agents, tumour necrosis factors, intercalators, microtubulin inhibitors and
topoisomerase inhibitors.

Examples of cytotoxic agents include, but are: not limited to, tirapazimine, sertenef,
cachectin, ifosfamide, tasonermin, lonidamine, carboplatin, altretamine, prednimus-
tine, dibromodulcitol, ranimustine, fotemustine, nedaplatin, oxaliplatin, temozolo-
mide, heptaplatin, estramustine, improsulfan tasylate, trofosfamide, nimustine,
dibrospidium chloride, pumitepa, lobaplatin, sairaplatin, profiromycin, cisplatin,
irofulven, dexifosfamide, cis-aminedichloro(2-methylpyridine)platinum, benzyl-
guanine, glufosfamide, GPX100, (trans,trans trans)bis-mu-(hexane-1,6-diamine)-
mu-[diamineplatinum(ll)]bis[diamine(chloro)p:atinum(ll)] tetrachloride, diarisidinyl-
spermine, arsenic trioxide, 1-(11-dodecylarnine-10-hydroxyundecyl)-3,7-dimethyl-
xanthine, zorubicin, idarubicin, daunorubicin, b:santrene, mitoxantrone, pirarubicin,
pinafide, valrubicin, amrubicin, antineoplaston, 3'-deamino-3'-morpholino-13-deoxo-
10-hydroxycarminomycin, annamycin, galarubicin, elinafide, MEN10755 and 4-
demethoxy-3-deamino-3-aziridinyl-4-methylsulfonyldaunorubicin (see

WO 00/50032).

Examples of microtubulin inhibitors inctude piclitaxel, vindesine sulfate, 3',4'-
didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin, dolastatin, mivo-
bulin isethionate, auristatin, cemadotin, RPR'1¢9881, BMS184476, vinflunine,
cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-methoxyphenyl)benzenesulfon-
amide, anhydrovinblastine, N,N-dimethyl-L-valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-
proline-t-butylamide, TDX258 and BMS1887¢17.

Topoisomerase inhibitors are, for example, tcpotecan, hycaptamine, irinotecan,
rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin, 9-methoxy-N,N-
dimethyl-5-nitropyrazolo|3,4,5-kl]acridine-2-(€;H)propanamine, 1-amino-9-ethyl-5-
fluoro-2,3-dihydro-9-hydroxy-4-methyl-1H,12H-benzo[de]pyrano[3',4":b, 7]indolizino-
[1,2b]quinoline-10,13(9H,15H)-dione, lurtotecan, 7-[2-(N-isopropylamino)ethyl]-



Col um: Chrornolith SpeedROD RP-18e, 50 x 4.6 mm2 Gradient: AB = 96:4 to
0:100-Flowrate: 2.4 mM/mn Eluent A. water + 0.05% of formc acid, Eluent B:
acetonitril ewo MiHédeef formc acid Wavel ength: 220 nm MscTpesiitiameonode WO
2013/ 034238PCT/ E 02012/ 003449 50 Exanplﬁs Synt hesis Schenme 1 Ceneral
synthetic route for conmpounds of the formula I in which X = CH.

2- (Tetrahydropyran-4-yl oxy)-5-(4,4,5,5-tetranet hyl -1, 3, 2- di oxabor ol an- 2- yGben
zonitrile is prepared as described in WO 2011/046970 Al . Synt hesis of

5- ( 2- chl or(@p§dadiptetheqin) BIRP (| 3%Q, BMRIE 110G BHE914, FNBASALD etoponide mhpe:

2-(Tetrah -4-yl = - (4o4,: - - - an- 2-yl ) be
nZ(()ni tril éﬂq‘[ag&éé@&ﬁ’%%%(&?xéﬁéa% %é&éﬁﬁgiag%ggeé%ﬁ 8%3'5?3(?%??%[%45 mml>/: :
779 ng) ar(dimaiyani’y)eBy-38RCTIEPRE- U &0 349 pPridal4 Ssitarkazdler14@ripdx-of di oxane
and 4 m of water .in. a t hr ee- flask under , g of

pot assi um TH Soﬂ%ﬂ‘%"%ﬁd%ﬁgf‘%ﬁ"5@é‘?'&§ﬁ‘r@?§d}m§‘ﬁ¥'ﬁm‘ﬁﬁ%tggﬁ'i“ﬁi‘fg‘gﬁ adi um(0) are
aﬂded. Theamieb]eﬂw«lpﬂs@mycﬁok;lut%jdseﬂrrieﬁwo&yﬂ)hfefreyq-saﬂa,G,B(Bat@}he?r?dmfurléor \r/]vor k- up, .
the reactign mxture i to . roomtenperature, .an il ut with water an
et hyl acet@rs CanaaRN PRt A | SRS d‘%‘?}ﬁ%‘?%e%’&’ 'é’émﬁmﬁahshed Wi t h

sat ur at ed nyaidxys®hdthenybedfd[€Pheddntirkiitdman @-gyepamaioethyl)gmtioligerlzo965 g of
crude product. For, purification, the crude mxture is chromnatographed on
silica gellSifaayinadp ‘@IxEQJWPB?»I"%W%WHWr%EMP@ﬁ’ép'@i"}’lar%BZ”{%h e desired
product; HthidaMmdrieth{iitbAlpyaztt4 sHEEGRMRIih Btdde, B3 :[2(diethylamino)ethyl-

amino]-7-methoxy-9-oxo-9H-thioxanthen-4-yimethyllformamide, N-(2-(dimethyl-
amino)ethyl)acridine-4-carboxamide, 6-[[2-(dimethylamino)ethyllamino]-3-hydroxy-

7H-indeno[2,1-c]quinolin-7-one and dimesna.

"Antiproliferative agents” include antisense RNA and DNA oligonucleotides such as
(3139, ODN698, RVASKRAS, GEM231 and INX3001 and antimetabolites such as
enocitabine, carmofur, tegafur, pentostatin, doxifluridine, trimetrexate, fludarabine,
capecitabine, galocitabine, cytarabine ocfosfate, fosteabine sodium hydrate, ral-
titrexed, paltitrexid, emitefur, tiazofurin, decitaibine, nolatrexed, pemetrexed, nel-
zarabine, 2'-deoxy-2'-methylidenecytidine, 2'-fluoromethylene-2'-deoxycytidine,
N-[5-(2,3-dihydrobenzofuryl)suifonyl]-N'-(3,4-dichlorophenyl)urea, N6-[4-deoxy-4-
[N2-[2(E),4(E)-tetradecadienoyl]glycylamino]-L-glycero-B-L-mannoheptopyrano-
sylladenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-oxo-4,6,7,8-tetra-
hydro-3H-pyrimidino[5,4-b}-1,4-thiazin-6-yI-(S)-ethyl]-2,5-thienoyl-L-glutamic acid,
aminopterin, 5-fluorouracil, alanosine, 11-acetyl-8-(carbamoyloxymethyl)-4-formyl-
6-methoxy-14-oxa-1,11-diazatetracycio(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic
acid ester, swainsonine, lometrexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-
N4-palmitoyl-1-B-D-arabinofuranosyl cytosine: and 3-aminopyridine-2-carboxalde-
hyde thiosemicarbazone. "Antiproliferative agents" also include monoclonal anti-
bodies to growth factors other than those listed under "angiogenesis inhibitors",
such as trastuzumab, and tumour suppressor genes, such as p53, which can be
delivered via recombinant virus-mediated gene transfer (see US Patent No.
6,069,134, for example).



11-INWR (500 MHz, DMSO-d6) 6 [ppm General procedure for the Buchwal d-Hartw g
reactjon: 5-(2-Chloropyridin-4-yl)-2-(tetrahydropyran-4-yloxy)benzonitrile

(100 ny; 1.1 equivalents of the heterocycll onent,
tris(di benzy%&@%&%é%ne)du pal | adi un(0), 99% (5.8 ny; 98%%?2"1%?‘{19

9, 9- di met hy1- 4, 5- bi s(di phenyl phosphi noj ant hene, 99% (36.8 ng; 0.064 nmol),
caesi um carbonate (207 ng; 0.635 mml), and

2- di cycl ohexyl phosphi no-2',4"',61-triisopropyl-1,1- biphenyi (3.8 ng; 0.008
mol ) are dissolved in 10 m of dioxane in a 100 m three-necked flask under
N2. The reaction mxturfe |§ t|he,1 war med a 14|0% 4 h and sti rbred at room
t enper at ur' VST RGREtS gy TaRIFK. owgheepr,g RN Li‘téw FEXOVREY FREDINES due i s
di | ut ed wiith thetcempanadestthagsadiiav. t h di chl or omet hane. The conbi ned organic
phases are washed with water, dried, filtered and evaporated. The residue is,
if necessary, purified by chromatography. Preparation of conmpounds of the
formul a | [frayi@gcordance wth the gener al” procedure for the Buchwal d-Hartw g

reaction 2 pyT A2l T (3T
W&@%Wﬂ 2, (5 [l
143- (trifluoronet hyl) pheny, yr azol - 4. -anmi ne, aAkh&,

idgile ("AL") Wth
sired product i's

obtained iin a yield of 443/ I\/BRt [mll] 2. ,ﬁﬁt 506; WO
2013/ 034238PCT/ EP2012/ 003 hymlg% {500 Mz, % %‘fﬁg 47 (s,
1H), 9,02[(s, 1H), 8.35 ( 4 8.23 (m t’ozci d, J= 9.0, 2. 4,
1H), 8.08|(d, J= 6.6, 1H) gﬁ (11-1), 7.81 (£, 427 7.72 (d, J=
7 .7, 1H, 7.56 (d, J—9 "75 743(m2$§ it”/“ll,J: g, 37,
1H), 3.93]- 3.85 (m 2H), C 2,11 -2. 0TS 172 (m |2H).

5- (241- ( 1-vethylpiperi-di .v.Jq %LES'L.rnwnm' —4—y}ami-nelpyrieia-—4-y-2-I(t et r ahy

dr Opyr an- 4-vloxybenzonitriie (" AZ W-th
1- (1- net hy F%T B*érﬁa@PHt%-yl C'ipl-ap%r azol 4- yI ami ne h§ARPRWri g @é t he desired
product i$ obtained in a y@@“@ f‘ 6 7% HPLC- M5 RED-(4AsHAne™BR)  Hp ¢

%

[ MFH] 459 1H NMR (500 |sz~—P' P pnj 9. 49 fe%ap'at (Aelema) (4, J=2. 4,
1H), 8.12|- 8.06 (m 2H), r@ﬂzx thajaiep'@ nupy 7. %UEHat'mQ@hosoan) 7.52 (d,
J=9.2, 1H), 7.41 -7.37 (mTegplatin 96 (m 1H) "4, 6Matthe 1H), 3 96 - 3.87
(m 2H), Ormlplatln BBR-3464 (Hoffrnann-

Iproplatin La Roche)

SM-11355 (Sumitomo)
AP-5280 (Access)

Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
S-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine: [rofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La
|datrexate Roche)

Ethynylcytidine (Taiho )

Topoisomerase Amsacrine Rubitecan (SuperGen)

inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxar:trone Gimatecan (Sigma- Tau)

Irinotecan (CPT-11) Diflomotecan (Beaufour-
L 7-Ethyl-10-hydroxycainptothecin Ipsen)




3.69 - 3.52 (m
2.08 (m 2H),

5H),

3.33 - 3.16 (m 2H
1.76 (m 2H)

2.90 (s,

3H), 2.39- 2.18 (

542- ([ 3, 31] 13

m 4H),

pyri di ny1- 6- wloamiaag Ry ri di n- 4- y1] 2- (tetrahydropyran-4-ybexy¥rhenaenvtrile

("A3") Wth [3,3"]bipyridinyl -

guantitative yield; HPLC-M5S Rt.
MHz, DVBO d5) 6 [pprr] 11.36 (s,
(dd, J=5.0,

1H), 8.70

1.4

the desired product is obtai

6-ylam n
[ mn] ‘?9
1H), 9.06 (d, J=1.9, 1H), 8.77 (d, J

1H), 8.41 (d, J=6.0, 1H), 8.38 - 8.30 (m

8.25 (d,
(dd, J=8.
3.88 (m

=2. 4, 1H),

, 5.0, 1H),
3.6 (m 2H

H) ,

542- (5- Met hyl i soxazol

zonitrile|("A4") Wth 5-nmpiEhgliiigogazol -

8. 10
7.6

_3_y

obtained in 30%yield; PL
2013/ 034238PCT/ E P2012/ 00

1H), 8.26

Tahdbteckn8. 9, 2.4, 1H), 7TAS-108 (Ta#d)8, 1H),
ADéxtazakaBeB(Topblfargét)61 - Zlsazhitfumin Lhhectrdmd6 (
PiRardtione (No98sdharmaH) , 1JAD7088 (M&rck i@ CaH) .
Rébatehpytindnatoduy 11: - 2- BNELTIBUY@BieNyherl) 4-
3-yl am ne, cKimesolegHed Huroduct
(BHR-IBY6 ( Nmﬁﬂgh&nﬁé’)‘l HPbandps [ vl +H WO
3449 53 1H NNE (500 MHz, K @7@1@{ &Vdm@]{ﬂo)g

ned in

492; HPLC-MS [ M+H] 450; 1H NMR (500
=2. 4,

2H) .
7.71

m 1H),

yil oxy) ben

is

81 (s,

d,

J=5.3,

1H),

8.08 (d, J=2.4,"IF), 7.96 (dd, JBQ 7.4

1H),

7.64 (m
1H)

5 [2 (1-M™
benzoni t
i s obtai ng
376; NWR
8.07 (dd,
J=1.3, 1H)
3.94 - 3.¢
542- ( 2- Fur
n-4- vyl oxy
the desir¢
HPLC- 1 v13
J=5,3, 1

4.90'(n?uqﬁ?fa§%3§¢g

2t hy1- 1H pyr azol

rile ("A5") Wt

ed 1 n quantitati

500 MHz, DVsO-d

J=9,0, 2.4,
7.
31 (m 5H),

, 7.44 -

1H) |,
36 (
3.56

an-2-yl net hyl-2

) benzoni tri

»d product i
[ MFH 442; 1H N

le (
s ob

]=2

ohaBde 1H 6. 38 (

¥ e e L 2% i (m 2. 1

\%eo yrUbICIo) pyri di n-4- y1] th@ér ydr opyr an-

i ?? gt il el

£ ‘§ 11.08 (hi, 8.22 (n
: =9.1, 1H),

' 3=2.2, 1H),
P 6 20 (d, J=2.3, 94,88 (m
77 - 1.63

2.10 - 1.97 (r
Fryfip3ylarn|no)pyr ]-2-(tetrah
razol - 3-y

ﬁq{%}(gpqrﬂh@ T%gé ignY r}ﬁl mQ

O
3
B

éﬁﬁigw

908'

, J=0.86,
68 (m

4-yl oxy)
r oduct
M 1- H

(m 2H).
ydr opyr a
| am ne,

8.17 (d,

0.8, 1H),

—8.06 (d,
7.48(d,

J=9. 1

6.97 (s, 5|
(iii, 2H)

2. 08-

Agtimioti nt4. 9
5 °fF§g (m |Deg

“NHPLE
7.93 (dd, J=8.9, nacpyfical ) 52 (dd
Paditazel (m  1H)

d6) 6
1i:n 1 39 (d, J=6
3.94 - 8Bg® %g FD 3,59 -

etaxel 72- 1.60 (m 2H) (Glaxo mlthKhne)

Colchicine E7010 (Abbott)

Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)

Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)
Mivobulin (Warner-Lambert)
Cemadotin (BASF)

RPR 109881A (Avent:s)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900607 (Tularik)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikokui
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
IDN-5109 (Indena)

AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE)

J=1. 8§,

6, 1H),
3.51

Taxoprexin (Protarga) Dolastatin-10 {NrH)




542- (5- Mor phol i n-4-yl pyridi n-2-yl am no) pyri di n-4-y1]-2-(tetrahydropyran-4-ylo
xy)- benzonitrile ("A7") Wth 5-norpholin-4-ylpyridin-2-ylam ne, the desired
product is oltponefsdsp 23% yield; HPLGMs Rt. [min] 1.68%, /'E'E}o%/&@cu&t 4-1-H
258; “H NVIRTEOCCHEE, “DVEG d6) 6 [pprd 11,33 (s. 1H) . 8 %8 (o 5 1H) |
824(tJ78 1H), 808(dd J=9.0, 24, 1H), 7.95 (d, J29,1H) 781(d
J=7.2, 1H), 7.58 (d, J=9.1, 1H), 7.55 - 7.46 (m 2H), 7.33 (d,1H), 5.01 -
4.88 (m 1H), 3.93 - WD 2013/034238PCI MP2012/ 003449 54 3.83 (m 2H), 3.81 -
3.71 (m 411), 3.61 - 3.5L (in, 4H), 320- 3.11 (nmCAHIOXBENEr 1 99 (m 2H),
174 - 1.63 (m 211).
5-[ 2- (1- PhapMataEE PYT azol T AmWogMttRihpyE | di n- 4- yllE%eKnb%hanydr opyran-|4-yl oxy)

- benzoni thh|doks' A8") W t hy krg3BRNY! - 1H-pyrazol - 4- amh&star oggaicrr%g)product
is obtained in 46% y| el d; | JHRlGMReRt . [min] 1. 977YM—|§§_ 43 1H NWVR

(500 MHz, DIVBOd6) 6 [ppMeH , 1H), 8.70 (s, 1H), 38.17 (dd, "J= 5 5, 4.3,
2H) , 8.01 . ) . 1.154 -7.47
(m 3H), 7 S’ S}/ i (& LIJ_ }Ill Zh), ea‘r'.(n" 3 é’) 1 3. 93
3.80 (m 2 ]b|§ ?6‘%) ’5%55’% xf% ﬂ 197(@05’2C o Byt 61 1(m 2H.
DNA antagonists Trabectedin (Pharmalvar) Mafosfamide (Baxter

Glufosfamide (Baxter International)

International) Apaziquone (Spectrum

Albumin + 32P (Isotope Pharmaceuticals)

Solutions) 0O6-benzylguanine

Thymectacin (NewBiotics) (Paligent)

Edotreotid (Novartis)

Farnesyl transferase |Arglabin (NuOncology Labs) Tipifarnib (Johnson &

inhibitors lonafarnib (Schering-Plough) Johnson)
BAY-43-9006 (Bayer) Perillyl alcohol (DOR
BioPharma)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariquidar (Xenova) (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
acetyl-transferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-275291 (Celitech)
Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase Galltum maltolate (Titar) Didox (Molecules for
inhibitors Triapin (Vion) _ Health)
TNF-alpha Virulizin (Lorus Therapeutics) Revimid (Celgene)
agonists / anta- CDC-394 (Celgene)
gonists
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)
|antagonists

| Retinic acid | Fenretinide (Johnson E_ET_ Alitretinoin (Ligand)




5-{2-[5-(

1H Pyrazol

-4-yl)pyrid
i n-2-ylarnino] pyriciin-4-y1}-2-(tetrahydropyran-4-yl oxy) -

benzonitril

e ("A9")

Wth tert-butwd2ofsds§zgm nopyridi n-3-yl ) pyrazol e- 1- car boxpt-aikeao/dvessdesi red

pr oduct

Xy) -
pr oduct
1H NMVR (5
111), 8.2
1H), 5.96
2H), 2.10

6-{4-[ 3- Cyano- 4- (tetrahydr

rile ("A

94% vyi el d;

DVBO- d6)
1H), 8.12
WD 2013/ 0
1H), 7,36

- 3.46 (m

512-(5-Cy
oxy)- ben
desired p
1FINVR (5
(d, J=2.0
7.37 (d,

2.13- 1.87

2- (Tet r ahyd

4-y11- be
desired p

[ M4, H| 441;

8.34 (d,
1H),
3.61 -3.5
5-[2-(Pyr
no) pyri di

pyrim di n-

Rt. [min]

7. 32T

is obtained in 16%yield; HPLC
542-(5-tert-Butyl-1H pyrazol -
benzonitrile ("A10") Wth 5-ted-butyl -
is obtained in 8 yvield; HPLC MS R.

M Re.

03 pyri di n-
1H pyrazol

[m n]

4-y1]-2-(tetrahydropyr
-3-ylam ne, the

3y|amn

)@chpior aPMBEIsd6)
2 (s, 1H), 8.05

t

Bhipem] 12.39 (hi, 1H),
0BD- 1558 (bigadd)3, 1H),

10.73 (br, 1H), 8.2
7.56 (d, J=9.0, 211),

(s, 1H), 5.00 -

4.88 (m 1H), 3.95 - 3.80 (m 2H), 3.61 - 3

tmrhuSdmbaulatdrs |

1") Wth 6-amn
HPLC- M5 Rt .
 [ppm 10.37 (s
L(d, J=2.4, 1H),
%4238PCT/ EP2012/0
(dd, J=5.3, 1.6p
2H), 2.10- 1.9
¢l opropyl- 2H pyr
zonitrile ("Al 2"

[ M

1 Q
. O

?oduct is obtain

U'I"

D0 MHz, DMSO d6)
FP .84 ’dd,
rg)n%vp al
nzonitrile ("A13f
rtoduct is obtain
1H NWVR (500 MHZId
)=5.3, 1H), 8.13
(dd, J=15.1, 7.
0 (m 2H, 2.10
imdin-2-y(am
n-4-yl1l-2-(letra
2-yl arnine, the
1.508; HPLC Ms

fgfpé

OA\

Ihtefféronl. 62 (m 2H), 1. 3beksson-therapy
@ﬁddp%@gé(k(ht@éhkﬁhenyl 1 pyAnddy&r 2- yl am nol ni ¢
DOMKOProwhids i | e, the desengd (nugem.ah Gancebt
Rlenbcdrshontd ldecve [ Mr1- Thc@RbgylH NVR (500
(Blddira)8. 67 (dd, J=2.3, Qgf.15% dn$6 (d, J
@r@aﬂm ohalng?. 3. 1fned %c.é’eqlme}c@)e
89 ’x% a3 (;n 71mrén'n (%:o% 3%2 R (g
0 in B| tefeh) P- lorir
3054500(2/5? 57 (my Pro enics
am no pg/rl di n- 4T glg&;eﬁggydr opy
cycl opr ,
B Lﬂ1o A)@%ﬁg(é PLC- I\/B W%%é bl; HPL
Nﬂ mg p‘% 826(d J=6.3, 1H)
4. 94 %}% 9.% —+1; ||, \)\15
- 0.94 ( 5 67 (in,
t? O??tqueﬂ‘ﬁr onet hy VIFH? '§°|9F%r ni no)
thW a9l | uor onet hy P/I am ne,
'?rﬁtfﬁﬁt‘?ﬂ}?eld HPLC- MBARHNO lH?W]mfegl?; HF
POl d6) 6 [ppn] 10. 258WROMdE) | 8. 60 (s,
Iaydrgg@rggesiqryne ga@'@ate 7G9§er@H’ﬂ 4H), 7.52 (d
HViedigyypragesieong g4 (m iﬂypor@lmz - 3.80 (m
Testamerond, 2H), 1.75 - Bigtgmidesy) .
Testosterone prop|onate Flutamide
Hy de orey| oxy) benzofictreetide (" A14") Wth
Mebiitesiogierodaci : i s obt dilwemider 95% yi el d;
| Vefhystidbestrol Mitotan
Megestrol P-04 (Novogen)
Tamoxifen 2-Methoxyoestradiol
Toremofin (EntreMed)
Dexamethasone Arzoxifen (Eli Lilly)

Photodynamic
agents

Talaporfin (Light Sciences)
Theralux (Theratechnologies)
Motexafin-Gadolinium
(Pharmacyclics)

Pd-hacteriopheophorbide
(Yeda)
Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin

Tyrosine kinase
inhibitors

Imatinib (Novartis)

Leflunomide (Sugen/Pharmacia)
ZDI839 (AstraZeneca:

Erlotinib (Oncogene Science)
Canertjnib (Pfizer)

Squalamine (Genaerz)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O

[min] 11348; HPLC-MS [ MFH 439.

an-4-ylo
desired

1.778; HPLC MS [ MtH] 418;

7 (d,
7.34 (s,
.53 (m

otinonit

ained in

VHz,

=5. 3,
3.0,

, J=9.1,

H, 3.63

ran-4-yl

he

C- M5402;
8.21

HPLC- M5

SU5416 (Pharmacia) Trastuzumab (Genentech)




1H NVR (500 MHz, DMSO-d6) 5 [ppm 9.89 (s, 11-1), 8.58 (d, J=4.8, 2H), 8.51
(d, J=0.8, 1H), 8.34 (d, J=5.2, 1H), 8.13 (d, J=2.4, 1H), 8.01 (dd, J=8.9,
2.4, 1H), 7. b hofhoesd3P 0, 1H), 7.33 (dd, J=5.2, 1.6, 1H) pcBrSbiddosasd=4. 8,
1H), 4.97 -4.85 (m 11-i), 3.91 -3.82 2H), 3.61 -3.49 (in, 2H), 2.01)
1.97 (m 2H), 1.76- 1.63 (m 2H). WD 2013/034238PCDE P2012/ 003449 56
542- (5- Hydr oxynet hyl pyri di n- 2-yl am no) pyri di n-4-y1] - 2- (tetrahydropyran-4-yl ox
y)- benzonitrile ("Al15") Wth (6-am nopyridin-3-yl)nethanol, the desired
product is$ obtained in 31PsysedsiPhlithézidS Rt. [ m ap23 (I688ondJPLC- M5 [I\(I+I—|] 403;
"H NVR (500 MHz, DMBO- ci e)zi4{qopmstrdderttaf br, lH) rhuBVI4AR (Gdnerits¢h)0 1H)|, 8.31
(d, 1=1.2, 1H), 8.25 (d, (z344 (A@raz&&:&)(dd 1=RX-H218 (MédthrexB. 00 ((d,
J=8.5, 1H), 7.63 - 7.54 (watdldhib (Rodarti6d, J=8.6, 2&h,Genéftec#). 90 (m [1H),
4.56 (s, 2H), 3.94 - 3.84 FéKWES@k“Blova?tls@Z 3 51 (m N@‘)b442(l\1édar3x)00 (m| 2H),
1.77 - 1.62 (m 2H). GW2016(G]axoSm|thKI|ne) ABX-EGF ( Ab%enlx

ver

512-(1-Piperidin-4-yl-1H :15/;(325@ g{@m no) pyri di mé-m]qh #nClopky ahyd
ropyran-4-y ony)benzonlt Ek @5 9 e@h Wth tert- buty

4 (4- anm nOPHEA et P '2%’ SRUDPRYR PN ATIBAS"

cyano- 4- (f et ra yagr opyr an- fig Wy P ﬁ%yrll di ol pyrazol - 1- y/0pi peri d
i nel-car bﬁ)xyl ate i s obtai d lngyp 87 rrg Bhn pesul tant terit-butyl
ester are|dissolved in 3 O st n’n xane, an s‘%&?ﬁﬂént"‘a in

di oxane are added. The sI %Iutl on i }% f it at RI| for 1h.
The react |£on solution is |n 2 Potar/ e ‘?u EﬁéF Q\nd t he owdery
residue i$ triturated wit e |Itered of f
wi th suction. The substan &F@grzae%té{bﬁtgaq;g hg§ r@g?%ﬁ 8 8 ny
of the desired product; H m& ul 1. 244; LC- MBS I\/H—I] 445 'H NVR
(500 MHz, |DVMBO-de) S [ppni & 2l E?} ' 8. , J=4.5,

15 (d 5a%822m' 4 (d

| ’(‘%Eﬁa?é“ Q% t3 gie’(‘ﬁﬁ“”g;lh ié% 3. 183- Etfjgh
Np (m gcetdeysteine g1 (g, |3=12. 3,

”8@”{'% 2H) fe‘iu%%laqe% (m 2H), 1.73-

1H), 7.97|(d, 1H), 7.92 (
1=5.4, 1.%, 1H), 6.86 (s, ot
in, 1H, |- 3.02 (m 2

(2I.1, 2E)|), 2.08 - (1.98 (H)m GLST0D @Bl

1.61 (m :PH) _ GlycoGenesys)
G17DT immunogen (gastrin R FIurblprofen (NF-
inhibitor, Aphton) kappaB inhibitor, Encore)
Efaproxiral (oxygenator. Allos  3CPA (NF-kappaB
Therapeutics) inhibitor, Active Biotech)
P1-88 (heparanase inhihitor, Seocalcito! (vitamin D
Progen) receptor agonist, Leo)
Tesmilifen (histamine 131-I-TM-601 (DNA
antagonist, YM BioSciences) antagonist,
Histamine (histamine H2 TransMolecular)
receptor agonist, Maxim) Eflornithin (ODC inhibitor,
Tiazofurin (IMPDH inhibitor, ILEX Oncology)
Ribapharm) Minodronic acid
Cilengitide (integrin antagonist, (osteoclast inhibitor,
Merck KGaA) Yamanouchi)
SR-31747 (IL-1 antagonist, Indisulam (p53 stimulant,
Sanofi-Synthelabo) Eisai)
CCI-779 (mTOR kinase Aplidine (PPT inhibitor,
inhibitor, Wyeth) PharmaMar)
Exisulind (PDE-V inhibitor, Cell  Rituximab (CD20
Pathways) antibody, Genentech)
CP-461 (PDE-V inhibitor, Cell Gemtuzumab (CD33
Pathways) antibody, Wyeth Ayerst)
AG-2037 (GART inhikitor, PG2 (haematopoiesis
Pfizer) promoter,

WX-UK1 (plasminogen activator Pharmagenesis)




244-[ 3- Cyano- 4- (t et rahydr opyr an- 4-yl oxy) phenyl ] pyri di n-2-yl am nol i soni coti non
itrile ("AL7") Wth 2-am noisonicotinonitrile, the desired product is

obtai ned in 9%¥ixBe3sH PLC-MS Rt. [mn] 1.719; HPLC M5 PVFER201308149 WO
2013/0342381 TT/ E112012/ 003449 57 NIM R (500 MHz, DVsO-d) 6 [ppn] 10.34 (s,
1H), 8.49 (d, J=5.1, 1H), 8.36 (d, J=5.5, 1H), 8.25 (s, 1H), 8.13 (d, J=2.3,
1H), 8.00 (dd, J=8.9, 2.4, 1H), 7.80 (d, J=0.9, 1H), 7.53 (d, J=9.0, 1H),
7.39 - 7.33 (in_1Hy 7.31 (dd,J=5.1, 0.9 1H) 4.92 (tt J=7 8 3.8 1H)),

- igkigitory Wlex " pmunag ™ gricloga
??}1_ ?2 Enm] 35?”_3 >0 Fggllaﬁoz\?l%%ﬁl\)‘lsstlrgulgnt 3.1 %‘t)mu{hv%ﬁﬁEndﬁ) %8 (m[ 2H),
5-[ 2- (4- Hydr oxyme( hyl pyri dPeMetig Liedeirassyri dir - 4T 5@ ei)ﬁ”%‘i‘@%(‘&lﬁiy@r opylr an- 4- y|
oxy)- benzonitrile ("A18" BWQZIQ"R;Z(FH%G?\ VeI di n- 4PiAdT e VMRllSE) the ddsii ed
product i$ obtained in 603}61 ipprgMillgppgerNs Rt . [ mi AN- 0756$afCP|P5@@Q€Bt[I\/I+1- 1]
403: 1H NMR (500 MHz, DMSG» 6)173(T1@pkhfhrmqlast25& Pignatuge BloJoiencg:s. 8,| 1H),
8.29 (d, J=6.0, 1H), 8.21| Rharmg2.3, 1H), 8.05 (ddransM8DJ07%' 4, 1H), |7.55 (d,

J=9.0, 3H), 7.43 (s, 1H), PL}&ZSQfqutBH’EDn'B,—Sll-D, S.BGIYT(LmOIOXI'Lﬂﬂ)K,S 429 -4.188 (m
1H), 4.65|(s, 2H), 3.93 - |tBarB&rasg inPH)tor, 3ebi®- 3. 48ichmdidH), 2.11 - 1./9'7 (m
2H), 1.774 1.61 (m 211).|PT-100 (growth factor PCK-3145 (apoptosis

5-{443- Q/zh 0- 4- (t et r ahydr pqmyomast,-Point Theydpheing) | py piatiaie Pyd@wnho) benzof ur an- 2
- carboxam de ("Al 9") W {MidostuiingRic0zdiibitean- 2- c Aobmidarotte(apopiesidesi|r ed
product is obtained in 510gieelic); HPLC-M5S Rt. [ ni piomot8@2#olaiPLC- VS [ Nt FH]

455; NIVIR (

500 MHz, DNMSO-Bri6gtatin-figPRL stithuht( br, CHI)- 820 y{dwwxic 2H), §. 48 (d,
J=5.2, 1H|, 8.42 (d, J=1.(0GPCHiote8n)19 (d, J=2.4, afdnt Bed)d (dd, J=8.9d, 2.4,
1H), 7.98|(s, 1H), 7.74 (dCDA=4B@Boptbkls,prdmbr, trans-Retinic acid

Everlife) (differentiator, NIH)
SDX-101 (apoptosis promoter, MX6 (apoptosis promoter,
Salmedix) MAXIA)

Ceflatonin (apoptosis promoter, Apomine (apoptosis
ChemGenex) promoter, ILEX Oncology)

Urocidine (apoptosis
promoter, Bioniche)
Ro0-31-7453 (apoptosis
promoter, La Roche)
Brostallicin (apoptosis
promoter, Pharmacia)

A combined treatment of this type can be achieved with the aid of simultaneous,
consecutive or separate dispensing of the incividual components of the treatment.
Combination products of this type employ the compounds according to the inven-

tion.

Test for the inhibition of IKKsg

IKKe — Kinase Assay (IKKepsilon)

Summary

The kinase assay is performed as 384-well flashplate assay (for example for Topcount

measurement).



- 7.50 (m 3H), 7.30 (dd, J=8.8, 1.9, 1H), 4,98 - 4.87 (m 11-1), 3.92 -

(m 2H),

3.62 -3.50 (m 2H), 2.09 - 1.98 (rn, 2H), 1.75 - 1.63 (m 2H).

3.83

2- ( Tet rahydr qu{‘)@g)mgﬁgl oxy)-542- (5,6, 7, 8-tetrahydropyri de4xsz0d /a4 m di n-2-y

| am no) py
2- Am no- 5,
0.448 mo
di -tertbu
0. 448 nmmo
over ni ght
triturate

ridin-4-yl]benzonitrile ("A36"

6, 7, 8-tetrahydropyrido-[4, 3-d] pyri m di ne di hydrochl oride (100 ny;

) is dissolved in 10 m of dichloroinethane in a 50 m fl ask,

and

tyl dicarbonate (0.14 m; 0.672 nmol) and triethyl am ne (0,062 m;
I1)nmr!KKaoKtmnthbﬁdinnsratddhcagmgm@) ﬁe@acél(mtmm@the s stirred at Rl

B T M T S I it T

well) are incubated at 30°C for 2 hours in a total volume of 50 ul (10 mM MOPS,

10 rmM Mg acetate, 0.1 mM EGTA, 1 mM dithiothreitol, 0.02% of Brij35, 0.1% of BSA,
0.1% of BioStab, pH 7.5) with or without test compound. The reaction is stopped using
25 pl of 200 mM EDTA. After 30 min at room temperature, the liquid is removed, and
each well is washed three times with 100 pl of 0.9% sodium chloride solution. Non-
specific reaction is determined in the presence of 3 uM MSC2119074 (BX-795). The
radioactivity is measured using a Topcount {PerkinElmer). The results (for example
ICso values) are calculated using program tools provided by the IT Department (for

example AssayExplorer, Symyx).

Test for the inhibition of TBK1

Enzyme Test

Summary

The kinase assay is performed as 384-well flashplate assay (for example for Topcount
measurement).

0.6 nM TANK binding kinase (TBK1), 800 nM biotinylated MELK-derived peptide
(Biotin-Ah-Ah-AKPKGNKDYHLQTCCGSLAYRRR) and 10 pM ATP (spiked with

0.25 uCi of **P-ATP/well) are incubated at 30°C for 120 min in a total volume of 50 ul
(10 MM MOPS, 10 mM Mg acetate, 0.1 mM EGTA, 1 mM DTT, 0.02% of Brij35, 0.1%
of BSA, pH 7.5) with or without test compound. The reaction is stopped with 25 pl of
200 mM EDTA. After 30 min at room temperature, the liquid is removed, and each well
is washed three times with 100 pl of 0.9% sodium chloride solution. Non-specific
reaction is measured in the presence of 100 nM staurosporine. The radioactivity is
measured in a Topcount (PerkinElmer). The results (for example ICs values) are
calculated using program tools provided by thie IT Department (for example Assay-
Explorer, Symyx).



58 tered off with suction. The filtrate is evaporated, giving 80 ng of

tert-butyl 2- am no7 8- di hydr o- 5H pyri do[ 4, 3-d] pyri m di ne- 6- car boxyl at e;

HPLC- MS Rt. é 4, HPLC-M5 [ MrH] 251; Wth the tertrbpbyianosaso
2-am no-7, 8-di yd3ro pyri do[ 4, 3-d] pyrém di ne- 6- car boxyl at e prepared,
tert- butyl

2- (413-cyano- 4- (tetrahydropyran-4-yl oxy) phenyl ] pyri di n-2-yl am no) -7, 8-di hydro
Buchwal d- Hartwi g

-5H pyridol4, 3-d] pyri m di ne- 6-carboxyl ate i s obtai ned under
condi ti onGelt Bt But yl

2-{4-13-cyano- 4- (tetrahydropyran-4-yl oxy) phenyl ] pyri di n-2-yl am no}-7, 8-

di hydr o- 5H pyri do[ 4, 3-d] pyri m di ne- 6-car boxyle:te (155 ng; 0.241 mmol) are
di ssol ved D(ﬁhef-’re5p<5ﬂse0f1h|dﬁ|bﬁ@fQh@éﬁhﬁﬂRFef@ serggsof HCL in dioxane (4 nol/1)

are added. The

ution is stirred at roomtenperature for 30 mn. The

reaction rﬁeJJ/tMP%Mﬁé‘,’G%NHQDr%‘HSBMMP I7i*ng 2 nol ar NaOH, The precipitate is

filtered off wth suction and washed with dioxarie, giving 97 ng of the

desired produgcopslPLCG-MS Rt. [min] 1.223; HPLCG-M5 [M-1-1] 429; NWR
6-{443- Cyano- 4- (t etrahydropyran- 4-yl oxy) phenyl ] pyri di n-2-yl am no} ni coti nam de
ined in 5%

8 Mz, DWVSO-315)

("A37") Wth 6-aminonico an ae, deS| r oduct .i
yiel d; HPL/NQEIR ! Kﬂrﬁ’ﬁ’]M aﬁﬁ’Y_g” ANCER) |

J=1.0, 1H), 8.28 (dd,

Qb%%

6 [ppn 1Qn%n%3resﬂé'|')se ?egcéﬁtﬁrgim ‘Hav%unénb’ﬁted% rél@e féﬂTBﬂTgnéle%

(m 1H),

2 0, 1H), I@dqc@d(qmcogemcmanafﬁymatmmgBmWazmentﬁles@s@lalBseﬁgctmr mghefiaﬁH),

-4.87 (m é%E‘%(Raﬁ’?a%mne%uﬁéo i3 eg(!_l?angéfgc%l (%EEF]} p(amw%%at |grélc9nregi o (m 2H),

1.76 -

Ras-induced transformation. TBK1 directly activates IRF3 which, on phosphoryla-

tion, homodimerises and translocates to the nucleus, where it activates processes

associated with inflammation, immune regulation, cell survival and proliferation.

This assay has been developed in order to assess the efficacy/potency of

TBK1/IKKe inhibitor compounds based on the immunocytochemical detection of

nucleus-localised phospho-IRF3, a target directly downstream of TBK1.

Treatment with polyinosine-polycytidylic acid (poly(1:C), a synthetic analogue of

double-stranded RNA (dsRNA), a molecular pattern associated with virai infection

and recognised by Toll-like receptor 3 (TLR3} is used to induce TBK1/IKKe activity

and IRF3 phosphorylation at Ser386.

2. ASSAY OVERVIEW

Day 1. MDA-MB-468 cells are detached using HyQ-Tase, counted and sown into a

384-well plate with TC surface and clear bottom in a density of 10,000 cells per well

in a total volume of 35 ul of complete medium. Alternatively, the cells are sown

directly from frozen glass vials.

Day 2: The cells are pre-treated with inhibitor compounds for 1h prior to poly(l:C)

stimulation. After incubation for 2h with poly(l:C), the cells are fixed in (para)form-

aldehyde (PFA) and permeabilised using methanol (MeOH). The cells are then

blocked and incubated with an anti-pIRF3 an’itody at 4°C overnight.

Ray-41 (d,

7.57
4.98



WO 2013/ 034238PCUE P2012/ 003449 59 Synthesis Schene 2 Preparation of
1H pyrazol - 4-yl am ne derivatives di-tert-butyl azodi carboxylate 0 General

procedure: 43N : pyrazol e (4.422 nmmol; 500.00 ng), }-8MPioyalesnb of the
pri mary al coho }0213203%77 g of tri phenyltghosphi ne are di ssgfvec? in 20 m of

dried THF in a 100 m three-necked flask with dryi ng tube under N2.

D -tert-butyl azodicarboxylate (5.748 mmol; 1.35 g) is subsequently added in
portions. The yellow solution is stirred at RT for 2 h. For work-up, the

t ri phenyl ghosphirne paviadeantbotly i wasddaftf, awiAldxaFuesrigicordinghtéheeddr-trate is
evaporated, in a. rotar vaporator. The 4-n tro- 1H pyrazol e rivative is, if
necessar y,33hABHRAAY éﬁ%éﬁ%lﬁ/%?"sﬁr? pergr@é]squhede\ylmgée Y Y eum et her .

The 4-ni t nexddbpYimagelqdietibd 3hianaMXSulith S d®tertRed®ihanol , 5% Pd/ C is
added, and the m xture is hydrogenated at room tenperature using hydrogen.
The 1H-pyrazol 4-yl am ne derivative is obtained after filtration and
evaporati o oRehfénts @laltriagn, 1-(2, 2-Difluoroethyl)-1H pyrazol-4-ylamne is
prepared using 2,2-difluoroethanol; HPLCG-Ms Rt. [mn] 0.351; HPLC- M5 [ MtH]|
tert-Butyl

or eparod. Sethg L&t EABUC Bt e skt tyey o Bl Rt M boyi ater HpLC 1
Rt. [mn] 1.357; HPLC-MS [ MtH] 295.
Plating medium = culture medium:
RPMI 1640, Invitrogen # 31870
10% of FCS, Invitrogen # 10270-106
2mM Glutamax, Invitrogen #35050-038
1mM sodium pyruvate, invitrogen # 11360
1% of Pen / Strep
37°C, 5% of CO,

Plates : 384-well bottom cell culture plates with black / clear bottom, Falcon #35
3962 or Greiner #781090

Subcultivation: HyQ-Tase, Thermo Scientific (FyClone) # SV30030.01

Other reagents:

Poly(l:C) (LMW), Invitrogen # tirl-picw (prepare 2{)mg/ml stock solution in sterile PBS,

denature 30min 55°C in a water bath, slowly cool to RT, store at -20°C in aliquots)

Reference inhibitor :  MSC2119074A-4 = BX-795 ( IC50 : 200-800nM)
Inhibitory control: 10uM MSC2119074A-4 = BX-795
Neutral control : 0.5% of DMSO
a 10-point dose-response curve with MSC2119074A-4 = BX-795 is included in each

experiment

Hepes, Merck #1.10110

PBS 1x DPBS , Invitrogen # 14180



1- (2- Mor phol i n-4-yl ethyl)-1H pyrazol -4-ylam ne is prepared using

N- ( 2-hydr oxyet hyl ) nor pholine; HPLC-MS Rt. [mn] 0.320, HPLC-Ms [ MWH 197. WO
2013/ 0342. 38POIVER2®E®/ 003449 60 1-(3- Met hoxypropyl) - 1H BYFEPZOIZW34M amine i s
prepared using 3-nethoxy-1-propanol; HPLC-MS Rt. [min] 0363; HPLC- M5 [ MtH]|
155. 2-(4- Ami nopyrazol -1-yl net hyl ) cycl opropanecarbonitrile i s prepared using
2 - hydroxynet hyl cycl opropanecarbonitrile; HALOOMS Rt. [mn] 0.380; HPLC M5

[ MFH] 163._ t ert - Byt 4am pyr azol =1 i di.ne- late is

pr epar ed Lfé’ffﬂad?hé@? Y’Bﬂﬁ?ﬂ(o ge%)g‘? g' JAFEY F%‘l&ﬁ éigog’rs%%‘ﬁgt ggpﬂé{&’gﬁs Rt. [mn]
1.117; HPIRG)NBa[ddrEl $%183.

[trans-2-(4- Am nopyrazol -1-yl met hyl ) cycl opropyl | net hanol is prepared using
trans2- hydr oxymnet hyl cycl o opyI ) et hanol ; HPLC-MS Rt. [m n] 0.355; HPLC MS

[ MeH] 168 . Metbgrpk e y% éﬁjB §A0B PPt pyrazol - 4-yl anine is prepar ed
usi ng (tetrahydrofuran 3-yl)nmethanol; HALOMS Rt. [mn] 0.357; HALO M5 [ MtH]

using. ¢ er (G 3. é@@%%&%%zr%’%q F RS e gy e [ h] 1. 009:
HALO- M5 [ MHH] 253. 1-(2-Pyr azol 1-ylethyl)-1H pyr azol 4-ylamne is prepared

using 2- (Jé'sk/szg’é"Za%P plloté/a]s)e fre LR OLE;% gﬁpdgﬁa Aﬁfﬂé%tg} % %;gf'\%ie LO- M5 [ MH]

178. Prepara on 0 oun f 1 uor oet hyl
)-11-1- pyrQQz@I fJ'XBJW@mmp] pyrid in-4 -yl}-2- (tetra hyd ropyran- 4-

yl oxy) benzqpih QO'd@te 'eﬁe@ boioWhdh #16B820k-(£tdrade &iTh | ep S8t B% Yokt BMickae! - 4- yI am ne
descri bed above, ired product is obtai ned In 34%yield, HALOIVB El .

e
[min] 1. ef@efﬁmf‘t?% Pi\hﬁﬁl] 426; WD 2013/ 034238PCT/ EP2012/ 003449 61 ' H NVR
(500 MHz, DMBO-d6) 5 [ppni 8.94 (s, 1H), 8.16 (d, J=8.1, 1H), 8.10 (s, 1H),

§:28 g_fj’ ‘%ﬁ%iprF-%tQUbitZﬁA%‘,lEgigo%xc #'952% ‘B étmaq l§|25°’C) ﬂnglscogé 1: }6‘80m Z’Bé7 (d,
2% of BSA
Alexa Fluor goat-anti-rabbit-488, Invitrogen # A14034 or # A11008 (storage 4°C, dark), final
conc.: 1:2000 in PBS / 2% of BSA / 0.1% of Tween

Propidium iodide (PI), Fluka # 81845, 1mg/m! in H,O (storage 4°C, dark), final conc.:
0.2ug/mi

4. Sequence

Sow 10,000 cells/well/35ul of complete RPMI + 10% FCS
into 384-well bottom cell culture plates with black / clear bottom
¥
Incubate for 2 h at room temperature on the bench, followed by
further incubation for 22h at 37°C, 5% of CO, and 90% RH
3
Treatment of the compound: add 5ul of prediluted compounds, standard or control
reagents
(8-fold conc.)
Cmpd. dilution of DMSO stock soluzions in 20mM Hepes pH 7.2;
final DMSO conc.: 0.5%
Serial dilution of the cmpds. from 10mM stock so‘ulion (Remp) 10 steps, 3.16-fold in DMSO



1H), 6.97 (dd, J=5 4, 1.5, 1H), 6.89(d, J=0.7, 1H), 6.33 (11, J=55.1, 3.9,
1H), 4.95 4.83 (m 1H), 4.66 - 4.50 (m 2H), 3.93 - 3.82 (m 2H), 3.62- 3.48

(m 2H), 2.0 1.74- 1.60 (m 2H).
5-{241- (2-Pi %eo}llod}% Siltln;yl et hyI ) - 1H pyr azol 4-yl am nol pyri di CT/EPZOP}/O%M& et rahydr

opyrand-yl oxy) benzonitrile ("A21") Wt4B the tert-butyl

4-12-(4-am nopyrazol - 1- Aet hyl ] pi peri di ne- 1- car boxyl at e prepared above,
tert-butyl 442-(4-{443-cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-

yl am no} pyr azolsolmy peidiwl [apivoerdsgines i eardsomy | ab@sis obtapsied in 41%yiel d.
210 ng of tert-butyl 0

4-12-(4-{4-[3-cyano-4-(tet rahySPSE)W an-4-'9?%9>?%4phenyl | pyridin-2-

yl am no} pyrazol - 1- Aet lhyidafs fpedd dinnes 2t T4€ bk pf @Deaat W%litssol ved in 5 m  of
dried dioxane, and 5 ml of ICl in dioxgne (4 nol/1) are added. The yellow

solution is stirred at roomtenperature for 30 min. The reaction mxture is
rendered basi c usiSinulatiay EeatmgriHagh (01 Rt ol @do alrwellseypiit fféd or gani ¢ phases

are dried, filtghgehupReh &\ﬁﬁ&@%@{r@da firGH) Méd&gntﬂa‘%enmdel AR Mrsidsed conpound;
HPLC-MB Rt. [min] 1. 274: HPLC. MB [ MH] TH NVR (200 Mb DVBO-d6) 6 [ ppnd

8.78 (d, 1H), 8.15 (d, <Ss>esseiut'0H)20ma/n®4»t@ inFBs) éﬁ-fownc ¥.97 (s, 1H), 792 (dd,
J=8.9, 2,4, 1H), 7. 4%hc(shte #r9odminkidsat 37°C, 5% of CO, and 90% RH
L 4
Completely remove supernatant by suction
L
Fix cells: add 100 ul of 4% paraformaldehyde in PBS
Incubate for 15 minutes at RT
2
Wash 3x with 80 pl of PBS (Tecan powerwasher), completely aspirate supernatant
Put plate on ice
2
Permeabilise cells: quickly add 100 ul of MeOH at -20°C (pre-cool reservoir)
Incubate for 10 minutes at RT or 4°C
$
Wash once with 80 ul of PBS (Tecan powerwasher), completely remove supernatant by
suction
$
Block non-specific binding: add 30 pl of 10% goat serum in PBS / 2% of BSA
Shake on Multidrop Coinbi (17 seconds)
Incubate for 60 minutes at 37°C
2
Completely remove superratant by suction
4
Primary staining: add 25 pl of primary antibody diluted 1:2000 in PBS / 2% BSA
Shake on Multidrop Coinbi (17 seconds)
Incubate overnight at 4°C
4



7.44 (s, 1H), 6.93 (dd, J=5.4, 1.6, 1H), 6,86 (d, J=0.8, 1H), 4.96 - 4.82 (m
1H), 4.15 - 4.04 (m 2H), 3.91 -3.81 (m 2H), 3.59 - 3,51 (m 2H), 2.99 -

2.85 (m 2H w0220f'3703323§ 36 (m 2H), 2.10- 1.96 (m 2H), lpé4epolafdssdm 6H),
1.34 -0.98 (m 3H).

5-{241- (2- Morpholin-4-ylethyl)- 1H-pyra§%l -4-yl arni nol pyridin-4-yl}-2-(tetrahy
dropyran- 4-yl oxy) benzonitrile ("A22") Wth the
1- (2-nmorphol i n-4-yl ethyl)-1H pyrazo: - 4-yl am ne prepared above, the desired
product i sWeish &k weld 80 pl of PHSY(Tedad ;poPin@eivs), Romplptelyngmdve3QipernkRhGyNBe] MrH| 475;
1H NMR (500 MHz, DVBO-d6) 6 [ppn'] 9 03{| Eg)r 11-1), 8.20 - 8.13 (m 2H), 8.08
(d, J=2.3, 1H), 7.96 (dd, J=8.9, i 7.58 (s, 1H), 7.50 (d, J=9.1, 1H),
7.01 (d,

Secondary staining and nuclear staining: add 25 pl of secondary

antibody (1:2000)
and
0.2 pg/ml of propidium jodide in PBS / 2% BSA /0.1% Tween
Shake on Multidrop Combhi (17 seconds)
tncubate for 75 minutes at 37°C
4
Wash 3x with 80 ul of PBS (Tecan powerwasher), completely remove supernatant by suc-

tion

4
Dispense 80 pul of PBS into all wells
4
Seal plates with transparent adhesive seal
L 4
Image acquisition on IMX Ultra (Metaexpress 3.1. scan settings TBK_10x_pin8)
4
image analysis (Metaexpress 3.1. <cell scoring>, TBK1 cell scoring)

4

Data analysis and reporting using Assay Explorer

HPLC/HPLC-MS conditions

The retention time R; [min] is determined by HPLC:
Column: Chromolith SpeedROD RP-18e, 50 x 4.6 mm?
Gradient: A:B = 96:4 to 0:100

Flow rate: 2.4 ml/min

Eluent A: water + 0.05% of formic acid,

Eluent B: acetonitrile + 0.04% of formic acid
Wavelength: 220 nm

MS: positive mode



WD 2013/ 034238PC1EV2012/ 003449 62 J=5.0, 1H), 6.93 (s, 111), 4.96 -4.85 (in,
1H), 4.53 (t, J=6.1, 2H), 3.96 - 3.83 (m 6H, 3.61 -3.52 (m 8H), 2.08- 1.97
(m 2H), 1. 7%0 hibhabi 2H) . _ o PCT/EP2012/003449

5-(241- (3- Met hoxypropyl) - 1H pyr azol - 4- %iam nol pyridin-4-y11-2-(tetrahydropyra
n-4- yl oxy)benzonitrile ("A23") Wth t

1- (3- et hoxypropyl) - 1H pyrazol -4-yi am ne prepared above, the desired product
is obtained in 16%vyield; HPLC-MS Rt. [min] 1.565; HPLC-Ms [ M+tH 434; 1H NWR
(500 MHz, DMEPeS) 6 [ ppm 9.41 (br, 1H), 8.17 (d, J=2.0, 1H), 8.06 (d,
J=6.0, 1H), 8.02 - 7.97 (m 2H), 7.55 (s, 1H), 7.51 (d, J=9.1, 1H), 7.16 (s,
1H, 7.07 (s, 1H, 5.01 -4.84 (m 1H), 4.14 (t, J=7.0, 211), 3.91 -3.78 (in,
3H), 3.32 Qyintheki®®SeheradN, 3.24 (s, 3H), 2.11 -1.95 (m 4H), 1.76- 1.58 (m

2H) . 54241 -(2-Cyanocycl gpr.opyl net hyl ) - , . _

H pyr a2ni -Ci@%rﬁ'crﬁ%’ﬁg]e%f?‘&gﬁqr%%ﬁo-“ﬁ? PE%‘F’JHW'%erV&WQQXy‘I G&y) benzonitrile
("A24") Wth the 2-(4-am nopyrazol -1-yl nethyl)cycl opropanecarbonitrile
prepared above, the desired product is obtained in 28%yield;, HPLC-M5 Rt.
[min] 1.573; HPLC-MS [ MFH] 431; 1H NWVR (500 Mz, DI\/EOdJIS) ppnml 9.49 (br,

1H), 8.17 (d, Jg2.2, 1H), 8. d, J=6.0AlH), 8.06((s\gld4d, ]800 (dd, J=8.9,
2.4, 1H), 7.59 (s, 1H), 7.&@ J=9. 1 1H], 7.15 -(-d,oﬂ:S.‘é,f;rH), 7.09(s,
1H), 4.98 - 4. m 1H HOL X8 - 4.10 (Wq.z 4.10 1) 4.00 (M 1H), 3.92 -
3.82 (m 2H), 3.49 (m 20, 2.07- .90 3H), 1.86 - 1..78 (m 1H),

1.74 - 1.63 ( L. 3%H1D2F (m 01.17 - 1.09 (m 1H).
- 3- y\INlH- pyrazol - 4-lyl arfi no) pyri di n- 4- pddppdyc(,t et r ahydr opyran-4

5-12-(1- Azeti di

-yl oxy)- benzonitrile ("A25") Wth tert-butyl KOAc, dioxane

3- (4-am nopyrazol - 1-yfl azeti di ne- 1- car boxyl ate prepared above, tert-butyl
3-(44443-cyano- 4- (tetrahydropyran- 4-yl oxy) phenyl ] pyri di n- 2-yl am nol pyrazol - 1-
yl)azeti di ne- 1-carboxylate is obtainediinNM8%yield. 71 ng of tert-butyl
3-(4-{413-cyano- 4- ydr op§r an- 4- yl ofy) phenyl | pyri di n- 2-

yl am no} pyrazol - 1- y)) azet i di - car boxy are dissolved in 3 m of

di oxane, and 3 WO 28347 03423BPLT/ EP2012/ 003449 63 rmHuclofaldN@irvin di oxane (4
mol ar) are added. The]yell ow st u¢lion is {rred at cpotitivnt enperature for 30
m n. For work-up, t action solution |s render ed_basic.using 2 nolar NaOH
and extracted with acetate. The coni organi ¢ phases are dri ed,
filtered and evapora r omat ogr aphy onj si | gel "§iVes 27 ng of the

desired conpound; HPLC- VB RY . [ mi n] 255:0HPLC- MBS [ Nr 1+H] 417.
r oxymet hyl cycl @ | met hyl ) - 1H pyrazol - 4-yl am noThyri di

5-{211- ((1S, 2S) ¢2-
n4-y1}-2- (tetrahydrppyran-4-yl oxy) bédgom trile (A26") Wth the
[trans-2-(4-amn razol - 1-yl met hypcycl opr opyl ] met hanol prepared above, the
desired product is obtained in,/85%vyield;, HPLCGMS Rt. [mn] 1.490; HPLC M5

[ MtH] 446; 1H NWMR (500 MHz, O-d6) 6 [ppm 9.45 (s, 1H), 8.18 (s, 1H, 8.11
-7.95 (m 2H), 7.58 748 21-1), 7.16 (s, 1H, 7.09 (s, 1H), 4.99 -4.86
(m 1H, 4.08 - 3. 87 (dt, J=10 .3, 3.5, 2H), 3.61 - 3.48 (m
21-1), 3.35 (dd, J= , 6) 1H) ) 26 (dd, J=11.2, 6.5, 1H), 2.07 - 1.96
(m 2H), 1.73- 1. (m 2H, 1.1Y- 99 (m 2H), 0.59 - 0.38 (m 2H).

51241- (Tetrahydro an- 3-yl met hyl - pyrazol 4

yl am no] pyri di n-4-y1"le-t2-(tet rahydr opyr an- 4-yl oxy) benzonitrile ("A27")

2-(Tetrahydropyran-4-yloxy)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzo-
nitrile is prepared as described in WO 2011/046970 A1.

Synthesis of 5-(2-chloropyridin-4-yl)-2-(tetrahydropyran-4-yloxy)benzonitrile:
2-(Tetrahydropyran-4-yloxy)-5-{4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzo-
nitrile (3.645 mmol; 1.20 g) and 4-bromo-2-ctiloropyridine (3.645 mmol; 778 mg) are



Wth the 1-(tetrahydrofuran-3-ylnethyl)-1H pyrazol -4-yl am ne prepared above,
the desired product is obtained in 37%yvyield; HPLC-MsS Rt. [min] 1.536;
HPLC MS [ MrHvas/03343s NVR (500 MHz, DMBO-d6) 6 [ ppni 9. Skctgrp20lidoesad8. 18 (d,
J=1.6, 1H), 8.09 - 8.03 (m 2H), 8.01 £dd, J=8.9, 2.3, 1H), 7.57 (s, 1H),
7.52 (d, J=9.1, 1H, 7.18 (d, J=4.2, 1H), 7.10 (s, 1H), 4.98 - 4.87 (m 1H),
4.17 - 4.04 (m 2H), 3.90 - 3.83 (m 2H), 3.77 (td, J=8 .1, 5.7, 1H), 3.71
-3.60 (in, 2H, 3.60 - 3.45 (m 3H, 2.79 - 2.67 (m 1H, 2.08 - 1.99 (m
2H), 1. 99-digsog@d(im101M)of dioxage and 458l ¢frwataHp a 10@anl three-necked flask

“eyrrort aR3 Vi Ty R8RS SR g0 1 0. S (M ooy an- 4.y ox

y) benzoni tphuh&épz@l!‘aﬁﬁ&ﬁ(p) Wet dddede Fheyeudmblgdwn solution is stirred at 90°C for 2.5 h.

3-(4- | 1- tert-butyl
3 (- {aaa R RER LD e BT A ol SRR G PSP A BOG G0l pyr azoi - 1
-yl) pyrr olwa:tenaadlemgrm:ybahd elxtrambu aTheedJmhsln&B%gwne;I ;ﬂiaséé.@remgasﬁedt ert-butyl

o e S Ui SRRl NS Pt REC I Bi) D88 oiqtcnde of ari ed

di oxane, gdddtnforqfuriki€ationntHéi c@u@@mméren@&/.rb)na%@a@mﬁ@h siféegyelitrow sol ution
is stirred at room tew&erature for m n. For work-up, the reaction m xture

i s render RFTRREEthEI/R VQaq%?targlma@ﬁBSmostB?@@ﬁW POdEaporated in a rotary

evapor at or Hﬁ’ﬂ@ mBrF@[r hpgggghgpll_cgmg MOHLOG: ng of the desired product;
HPLC- M5 Rt,. 8 HPLC- M6 [ MeH| 431: ' H NMR (500 MHz, DMBO-016) 6

[ppri 8. 93H(NMR1 OWa_ﬂM@O &xr3[@emhH), 8.11 (s, 1H), 8.07 (d, J=2.4, 1H),
7.95 (dd, J=8.9, 2.4, 1H), 7.55 (s, 1H) 7.50 (d, J=9.1, 1H), 6.97 (dd,
J=5.4, 1.5, 1H), 6.91 (s, 1H), 5.09- 5.00 (m 1H), 4.95 - 4.86 (m 1H), 3.93
- 3 82 (meral Brmdur%fcazherﬁummaldfsiaswg rsaq!mr(m 2H), 3.22 - 3.12 (m

2 35§ %Zzgﬁ% (%H)Byr i ||)% (?&[ahyﬁro?)?ra%m yibkhoerzdMritk 380 big. 2H, 1.74 - 1.63
H- pyr azol -4318 mmato ] pyedquivatents i iheheteretyaiih parinpyorapaneyt, dsis(itrenzdhi t ri | e

38 _pyrazol - 1.yl _ s 4- -yl ani ne. d
Cbous, 1t netegaifioteiaRUARRRY dov Blalit)o SR BHALR o el RS e PP Y1 sa.
HPLC- M5 [wmenﬁﬁhosuﬁmmmwe(@oengs EDNGO.0B) mndippatsinasifmaid ) . 8. 17 (d.
J=1.7, 1 75 1H),
7.59 (s, H) QSQ‘%W“%‘E.")(?r’?dlgbﬁcyc'?ﬂ%ﬁ@ﬁ“pémf 45"2 ‘t”"i%rg?)yﬂ 1 (s( S1H) H) 7.00

(s, 1H), Ebl;ilr(’en@t (3.9mg; 0 OOBl"i)moﬁaBé)dlssélv&Qm(m mildf)dioxknedn a ‘I4)04rBI three-4H), 3.91

{/\% 33132103“%%@#%]5?@%@i%@@&gg%@%n&r% is tHen wérmed 14O°1C Zor4 h a6c¥ (m 2H.

5-{241- (29T1rrlé@ralt€bd’|tn€erb{;beﬁbhuyébvér ﬁyr azol 4 yI am no] pyridin-4-yl}-2-(tetrahyd
ropyran4-yl oxy) benzonitrile (0, 06 n? and glycolic acid (0.072

moi ; 5. 50 FYCrare. Gesobrepkis fi%fﬁose%“@frewie iSnd"éﬂ aswitn WPI%@RO' eXWaCtRATU (0. 090
mol ;- 34. ‘bﬂtﬂ@%hl@%é}hé@ ke Rld d1gakif p ﬁgéemlwasﬂeg%ltmv)atéf Qriaggdded. The

belge solution is stirred at roomtenperature or 4. . For work-up, the DWVF
i s renmoveditFiedancop@ppraiohpldieaesidue i d nqqés&a@smuéecﬂ §y émomwapw th et hyl
acetate and 2 nolar NaOH. The organic phases are dried, filtered and

evapor ated. The crude product obtained is chromatogr aphed over silica gel

(di chl or orfreRaradionnef cempeyndypf/thegfopmuir| infacceedatis wigh the gdoeral HPLC- MS Rt .

[mn] 1. 504 cEEkSFeMBr i BlicRiAid- -Hartwig reacticn

2-(Tetrahydropyran-4-yloxy)-5-{2-[1-(3-trifluoromethylphenyl)-1H-pyrazol-4-yl-
amino]pyridin-4-yl}benzonitrile ("A1")

With 1-[3-(trifluoromethyl)phenyl]-1H-pyrazol-4-amine, the desired product is
obtained in a yield of 44%; HPLC-MS Rt. [min] 2.345; HPLC-MS [M+H] 506;



1H N1VIR (500 MHz, DMBO-c15) 6 [ppni 11.94 (br, 1H), 8.79 (s, 1H), 8.15 (d,
J=5.4, 1H), 8.05 (d, J=2.4, 11-1), 7.99 (s, 1H), 7.92 (dd, J=8.9, 2.4, 1H),
7.51 -7.40 (WOWHy34B894 (dd, J=5.4, 1.3, 1H), 6.86 (s, PEEPHIDM3M94. 84 (m
1H), 4.40 (s, 1H), 4.30 (d, J= 12 .6 ,s5dH), 4,11 (t, J=7.1, 2H), 4.07- 3.99
(rn, 2H), 191 - 3.82 (m 2H), 3.66 - 3.58 (m 1H), 3.58 - 3.49 (m 2H), 2,87
(t, J=12.3, 1H), 2.59 - 2.50 (m 1H), 2.10 - 1.97 (m 2H), 1.78- 1.61 (m
5H), 1.51 - 1. 37 1 1,16 - 0.91 3H) .
H) H NMR (SSB]MHzl_,DDMSO-dG) 5 [ppm] 9.519](3, 1'??), 9.02 (s, 1H), 8.35 (d, J= 2.4,

1H), 8.23 (m, 2H), 8.14 (dd, J= 9.0, 2.4, 1H), 8.08 (d, J= 6.6, 1H), 8.02 (s, 1H), 7.81

(t, J= 8.3, 1H), 7.72 (d, J= 7.7, 1H), 7.56 (d, J= 9.1, 1H), 7.5 — 7.43 (m, 2H), 4.97 (i,

J=7.8,3.7, 1H), 3.93 — 3.85 (m, 2H), 3.58 (m, 2H), 2.11 — 2.01 (m, 2H), 1.72 (m,

2H).

5-{2-[1-(1-Methylpiperidin-4-yl)-1H-pyrazol-4-ylamino]pyridin-4-yl}-2-(tetrahydro-
pyran-4-yloxy)benzonitriie ("A2")

With 1-(1-methylpiperidin-4-yl)-1H-pyrazol-4-ylamine hydrochloride, the desired
product is obtained in a yield of 6.7%; HPLC-MS Rt. [min] 1.235; HPLC-MS [M+H]
459:

'H NMR (500 MHz, DMSO-dg) & [ppm] 9.49 (s, 1H), 8.27 (d, J=2.4, 1H), 8.12 — 8.06
(m, 2H), 8.01 (d, J=6.4, 1H), 7.73 (d, J=4.0, 1H), 7.52 (d, J=9.2, 1H), 7.41 - 7.37
(m, 2H), 4.96 (m, 1H), 4.61 —4.50 (m, 1H), 3 95 —3.87 (m, 2H), 3.69 — 3.52 (M,
5H), 3.33 - 3.16 (m, 2H), 2.90 (s, 3H), 2.39 - 2.18 (m, 4H), 2.08 (m, 2H), 1.76 (m,
2H).

5-[2-([3,3"]Bipyridinyl-6-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzonitrile
("A3")

With [3,3']bipyridinyl-6-ylamine, the desired prcduct is obtained in quantitative yield;
HPLC-MS Rt. [min] 1.492; HPLC-MS [M+H] 450;

'H NMR (500 MHz, DMSO-dg) & [ppm] 11.36 (s, 1H), 9.06 (d, J=1.9, 1H), 8.77 (d,
J=2.4, 1H), 8.70 (dd, J=5.0, 1.4, 1H), 8.41 (d, J=6.0, 1H), 8.38 — 8.30 (m, 2H), 8.25
(d, J=2.4, 1H), 8.10 (dd, J=8.9, 2.4, 1H), 7.79 (d, J=0.8, 1H), 7.71 (dd, J=8.0, 5.0,
1H), 7.64 (d, J=8.8, 1H), 7.61 - 7.52 (m, 2H), 4.96 (m, 1H), 3.88 (m, 2H), 3.6 (m,
2H), 2.11-1.98 (m, 2H), 1.77 — 1.63 (m, 2H).

5-[2-(5-Methylisoxazol-3-ylamino)pyridin-4-yli-2-(tetrahydropyran-4-yloxy)benzo-
nitrile ("A4")

With 5-methylisoxazol-3-ylamine, the desired product is obtained in 30% vyield;
HPLC-MS Rt. [min] 1.934; HPLC-MS [M+H] 577;



542- (1-{2[ 1- (2- Am noacet yppi peri di n- 4-ypet hyl } - 1H pyrazol - 4-yl am no) pyri di n-4
-yl1l-. 2-(tetrahydropyran-4-yl oxy)benzonitrile ("A30")

5-(241- (2- Pi p&ydoti/daAsyl et hyl ) - 1H oyrazol - 4-yl ai ni no] pyr pdtmpzh1y/ibla42- (t errahy
dr opyr an4-yl oxy) benzonitrile (0.121 m@g ; 60.00 ng) arid BOC-glycine (0.145
mol ; 25.36 ng) are dissolved in 10 mM “of DWF in a 50 m flask, HATU (0.181
mol ; 68.79 ng) and 4-net hyl nor pholine (0.362 nmml: 0,04 nl; 3.00 eq.) are
added. The pal e-yel l ow solution is stirred at roomtenperature for 2 h. For

wor k- up, t hld\lMRF(5D§ Mivza pvaOets) D iy DB &Ly 16l apab &d.of=5. ?aﬁdi) r&e8 e is
extracted it t d Nﬂ%}" d i ¢ phases
are dried, ?tlgﬁhﬂm é/\al-gego?%f éé) ngé?@ ;5&3‘8 \? w7%|§qa@f tert-butyl
(2- 1442444/4:533» 1.6, 1H), 6.38 (d, J-O6 1H), 4.90 (m, 1H , 3.93-3.81 (m 2H) 3.55 (m,

cyano-4-(t phenyl ] pyri di n- 2-yl am no} pyrazol - 1-ypet hyl ] -
pi peri di n- -)y??)ég Qﬁéaﬂ@‘? rﬁaﬁﬁ%rmte These are dissolved in 5 m of dioxane,
and 3 m of HCl in dioxane (4 nolar) are added. The yellow solution is

stirred at_ro rature 1034238PCT/ 1 P01/003449 66 For
vor k- up., e TAIE B Pl H70k S PleNr e b2 4L TR o A NAOR, i | it
wth et hylbea@@man@ 'aacj extracted. The combined organic phases are dried,
filtered and evaporated. The crude product obtained is purified b

ég of the

chr omat ogrdPhy ety %%@ZOI %f?ﬁ]‘ﬂ'%r”&ﬁ@?sdréﬁé?r AR Srftgined inquagtigsiv
deSI red pr %PL@MR'\@M 1,458 'PiPLl: ﬁ%?{t\m la@s VS [MFH] 530; 1H NIMR (500
MHz, QA 5 1H), J=6 1H), 8.04 (d, J=2.3,

755 {50 RiFe, @zwxs@oms o] 0185 (g, 5287 pa2 (egHy, 5405 7 45 (s,

1 6. 94 d - 4 31

1;)') 6.9 (9?” lj= 91052411@ #763(&*)J-262 81@3 7357}&% o, 951% é@%‘ JE?Z:% 4H) e gg

-3 43 (i n7414-ly7323@?8 1-"{)2689((14#2&H)H) 2 894852(@2”(‘)1139&1)382 (0195"'1 98 (m
179- él‘ﬁh 17- 0.93 3 Synt h

u5| ng pot as3lss§3ﬁnrr‘l(%pgt‘? butogggm 2|1|) SPrim Zh) (m SH). Synthests

5-12-(3-tert--Butylisoxazol -5-yl am no) pyridi n-4.

_2(2)1:(3} 8;2;?%&%{5&@%; %lsgﬁlﬁgﬁglﬁaoz%'l gr))la[rﬁlng)p@ﬁ&nh -yl 59e§léh%r86)?rgﬁ 4-

2- ( Tet r ahythgjbenaoritie ['66Y) - 5- (4, 4, 5, 5-tetranet hyl - 1, 3, 2- di oxabor ol an- 2-y1) be

077 m) e aTCorainot 28 Mradt ofaRhRetie dr-s8Taodr! Rl e 100

t hr ee- necksds ks KAWDIRMIS RE [miand. 9@88H9L©fr\AQWa5;s44Qn carbonate and 392ng of

fEté?!‘l?éﬁﬁaﬁ’ﬂ%d’ébé’aﬁ?f*ﬁbﬁﬁbpﬁ% TR b (S 1R F 3800 -6 T8 1L cool od L0

room t enpegk QMUHEI)GWQ:S @Hd uﬁ:s@ wl hHW@Z(oQﬁd eehwb aﬂ)evadseﬁdaudg eximpcted. The
conbi ned organi c are ution, drled

filtered drfd(%ya 8r &HEJ 1b (Wi r‘g5§ 156g1'3)‘ 6c,9r7u((§e1'ﬁ)r Schicts; 2ithi% e 7483

chromat ographeg nyer 358:4 {rﬁaQHIbeb s0e! figh (Acehptedpet g gumsthep) £.66
purification, giving 2

5-(2-fl uor(ESp?H(DJdl n- 4- yI) 2 (tet rahydropyran-4-yl oxy)- benzonitrile; HPLC M5
Rt. [mn] 2.135; HPLC- M5 [M+H 299; 100 ny of
5-(2-fluoropyridin-4-y0-2-(tetrahydropyran-4-yl oxy)benzonitrile are suspended
in 6 m of>-@H&ddewhokn-4-yiyridin-2-flegenapwriciit-41)lllad Keialtisiromyzan-8/1axy)-of
3-tertbutyl] 'n§ ﬁﬁﬁﬁé}{ﬁé )yl am ne and 79 ng of KO Bu are added The yel | ow
solution is s irre 80C for 2.5 h. For work-up, the reaction mxture is
evapor at edVitm5anaerphalind-glpgpdina2-piamire) ¢éhea essirtderodud akardained im2¥bhyl aoet at e

and wat er | ext _— N api,c.phases are dried, filtered
arid evapé’fégge@Lér‘Mé ﬁd@é”ﬁr%éﬁi%ﬂﬁ@?ﬂé%%y preparative HPLC, givVing
t he desiréHd MVIBAE00 MHiz, 48%6Qid) 8 ppiPL T 3B(RIH) [§184]d, =636 HHRL.Z% WB [ MrH]  4109;
J=7.8, 1H), 8.08 (dd, J=9.0, 2.4, 1H), 7.95 (d, y=2.9, 1H), 7.81 (d, J=7.2, 1H), 7.58
(d, J=9.1, 1H), 7.55 -7.46 (m, 2H), 7.33 (d, v=9.2, 1H), 5.01 — 4.88 (m, 1H), 3.93 —



1H NMR (500 MHz, DMBS0-015) 6 [ppm 8.36 (d, J=5.7, 1H), 8.19 (d, J=2.4, 1H),
8.04 (dd, J=8.9, 2.4, 1H), 7.53 (d, J=9.1, 1H), 7.42 (id, J=5.8, 1.6, 1H),
7.38 (s, 1H) wd20063423¢.88 (m 1H), 3.96 -3.85 (m 2H), 3p6fardib@dz{sm 2H),
2.12 -2.00 (m 2H), 1.79- 1.66 (m 2H)z,1.38- 1.24 (s, 9H). WO

2013/ 034238PCT/ EP2012/ 003449 68 Synt heSi s of

5-{245- (11- 1- pyrazol - 4-yppyridi n-2-yl am nol pyridi n-4-y11-2-(tetrahydropyran-4
-yl oxy) benzonitrile ("A9") 5-Bronopyridin-2-ylam ne (200 ng; 1.156 nmol) and
tert-butyl3.83 (m, 2H), 3.81 - 3.71 (m, 4H), 3.61 - 3.51 (m, 4H), 3.20 — 3.11 (m, 2H), 2.10 -

4-(4,4,5, t -1 - di,pxabor ol an- 2- yOpyr azol e- 1- car boxyl ate (420.670
ny; 1.3875rn$r§tr§‘?éﬁ)eq%ﬁ4ssg%\?g(a1‘:2?16('3 m of dioxane and 1 m of water in a 50 m
t hree necked flask under N2, and potassium carbonate (0.131 m; 2.312 nmol)

and tetraki s(triphe phaosphi ne) pal | adi.un( 0) ,(,133.5 . 0. ) are
added. Th§'§6¢10¢I?edwﬂi){g"pg{?forj'éﬁﬁ%{ﬁmg “8\?5‘%@6%@3%‘?fgﬁ%@ﬂi‘%ﬁgxm reaction
m xture i emeohigie {"@8r)oom tenperature, diluted with water and extracted with
et hyl acetate. The cgnbi ned or gani ases ar [i usi n di um sul f at e,
T 1Y er ad. S 1o BHREPL a0 i it Saen modust ar o eURB P A B et eai que
izzgpuri f;a?aw_nﬁglsqm,qggwhwm@- _w|+g§|43igj) chl or olrret hane/ B’et han?I ), HI%L\C/:i llc/g
of ,tert-bu - (6- nopyri dj n- 3- razol e- 1- car box e; -

o Fﬁ,, 0] YR (5 WW&)@%‘ B aem 8457 HBYE 36 % 5 & RS

4.3, 2H), 8.01 (dd, J=8.9, 2.2, 1H), 7.85 (s, 114), 7.82 (d, J=7.8, 2H), 7.54 — 7 47 (m,

3H), 7.30 (t, J=7.4, 1H), 7.17 — 7.05 (m, 2H), 4.99 —4.86 (m, 1H), 3.93 — 3.80 (m,

2H), 3.60 — 3.49 (m, 2H), 2.11 —1.97 (m, 2H), 1.75 — 1.61 (m, 2H).

5-{2-[5-(1H-Pyrazol-4-yi)pyridin-2-ylamino]pyridin-4-yl}-2-(tetrahydropyran-4-yloxy)-
benzonitrile (*A9")

With tert-butyl 4-(6-aminopyridin-3-yl)pyrazole-1-carboxylate, the desired product is
obtained in 16% yield; HPLC-MS Rt. [min] 1.648; HPLC-MS [M+H] 439.

5-[2-(5-tert-Butyl-1H-pyrazol-3-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)-
benzonitrile ("A10™)

With 5-tert-butyl-1H-pyrazol-3-ylamine, the desired product is obtained in 8% vyield;
HPLC-MS Rt. [min] 1.778; HPLC-MS [M+H] 418;

"H NMR (500 MHz, DMSOQ-ds) 8 [ppm] 12.39 (br, 1H), 10.73 (br, 1H), 8.27 (d,
J=6.3, 1H), 8.22 (s, 1H), 8.05 (dd, J=8.9, 2.3, 1H), 7.56 (d, J=9.0, 2H), 7.34 (s, 1H),
5.96 (s, 1H), 5.00 — 4.88 (m, 1H), 3.95 — 3.80 (m, 2H), 3.61 - 3.53 (m, 2H), 2.10 —
1.97 (m, 2H), 1.77 — 1.62 (m, 2H), 1.31 (s, 9H).

6-{4-[3-Cyano-4-(tetrahydropyran-4-yloxy)phenylipyridin-2-ylamino}nicotinonitrile
("A11")

With 6-aminonicotinonitrile, the desired produ.ct is obtained in 94% yield:;

HPLC-MS Rt. [min] 1.738; HPLC-MS [M+H] &98;

'H NMR (500 MHz, DMSO-ds) 8 [ppm] 10.37 (s, 1H), 8.67 (dd, J=2.3, 0.7, 1H), 8.36
(d, J=5.3, 1H), 8.12 (d, J=2.4, 1H), 8.07 (dd, ./=8.9, 2.3, 1H), 7.99 (dd, J=5.9, 3.0,



85 ng of tert-butyl 4-(6-am nopyridin-3-yl)pyrazol e-1-carboxylate are reacted
with 100 ng of

5- (2-chl or opyd #hdedny! ) - 2- (t et rahydr cpyr an- 4-yl oxy) benz@pirfgpiohooh4ys accor -
WD 2013/ 034238PCT/ EP2012/ 003449 69 dan€§ wi th the above-nenti oned gener al

procedure for the Buchwal d-Hartw g reatction, giving the desired product in
16% vyield; HPLCGMS Rt. [min] 1.648; HPLC-MsS [ MtH 439; 1H NMR (500 MHz,
DVSO-c15) 6 [ppm 9.69 (s, 1H), 8.54 (d, J=2.0, 1H), 8.28 (d, J=5.2, 1H),
8.08 (d, JH1O747 AHPO (&, QH),-7.52 @b JEM1, 2H},i7)36 (ddO0-F.dd{.6 JHY), 4,992- 4 832H), 7. 80

(1, 4o 887l ol Fuag s BBl hid St Anod i1 y° 1 6%

1.64 (m 2H), 2Hpynt hesi s Scheme 2 CGeneral synthetic route for conpounds of the
formula | in which X = N WD 2013/ 034238PCT/ EP2012/ 003449 70
5-(2-Chl oropyri mdin-4-yl1)-2-(tetrahydropyran-4-yl oxy)benzonitrile is

prepar ed a@[zd@scydi&ﬁdpwzm&ragaﬂd-ﬂéﬁﬁ}?&pﬁld-in-E’ryﬁma(t@&ér@arcsp‘yrmmmwis of the
formula | by the Buchwal d-Hartw g nethod
2-(Tetr ah}&r"_&ﬁﬂ}’?%\%( @-@I)oxy_) -54241-(3-trifluorotnethyl phenyl)-1H pyrazol -4-yl a
m no] pyr i rivlih B=#nikbIGRIPRbAVI-H H&ﬁéﬂ@,"&e MEdiRed product is obtained in 5% _
1-[3-(trifluoronethyl) henyl{ﬁ J_ﬁ}érazol -4.-amne, the desired product is
obt ai ned iYeld l;**?b@dx%ﬁ%ﬂm] CHR-GRMS [MiHH1A02; 717; HPLC-MS [M FH 507; NWR
(500 MHz, 1 . 7 \ -826 (m 2H),
645 (dd. Ioop R YMATNSE %265[5%'1*%5@{%?“225%%7%%@ (S e 30,
1H), 7.64 4@,0,J+y, 804 184, J=8.%23.4, dH) JEG (4. JeBYT, 1/7).435Q ¢, 153537 (dlH) , 5. 00 -
+.89 (m 1 ’(1rh3\1—§]2_3.8$'(§3| Hyms o8ty 18,8057 (- b, 685 (Aibr) 2 191 87 87, (M 2H).,
5-[ 2- (1- M&tHhy 1-68HFpHaz007 3-0y94tm nidh))p 9 Bidni AN {dh; $H].- 2- (t et r ahydr opyr an- 4-yl ox
y)- benzonitrile ("A33") Wth 1-nethyl-1H pyrazol -3-anm ne, the desired
product is obtained in 36%vyield; HPLC-MS Rt. [mn] 1.956; HPLC-M5S [ MtH 377;
2-(Tetrahydropyran-4-yloxy)-5-[2-(5-triflucromethylpyridin-2-ylamino)pyridin-4-yl}-

benzonitrile ("A13")

With 5-trifluoromethylpyridin-2-ylamine, the dasired product is obtained in 34%
yield; HPLC-MS Rt. [min] 1.917; HPLC-MS [M+-H] 441;

"H NMR (500 MHz, DMSO-dg) & {ppm] 10.25 (s, 1H), 8.60 (s, 1H), 8.34 (d, J=5.3,
1H), 8.13 (d, J=2.4, 1H), 8.04 — 7.95 (m, 4H), 7.52 (d, J=9.1, 1H), 7.32 (dd, J=15.1,
7.5, 1H), 4.99 — 4.84 (m, 1H), 3.92 — 3.80 (m, zH), 3.61—-3.50 (m, 2H), 2.10 - 1.98
(m, 2H), 1.75 - 1.61 (m, 2H).

5-[2-(Pyrimidin-2-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzonitrile
("A14")

With pyrimidin-2-ylamine, the desired produc: is obtained in 95% vyield;

HPLC-MS Rt. [min] 1.508; HPLC-MS [M+H] 574;

'H NMR (500 MHz, DMSO-ds) 3 [ppm] 9.89 (s, 1H), 8.58 (d, J=4.8, 2H), 8.51 (d,
J=0.8, 1H), 8.34 (d, J=5.2, 1H), 8.13 (d, J=2.4, 1H), 8.01 (dd, J=8.9, 2.4, 1H), 7.51
(d, y=9.0, 1H), 7.33 (dd, J=5.2, 1.6, 1H), 6.97 ({, J=4.8, 1H), 4.97 — 4.85 (m, 1H),
3.91-3.82 (m, 2H), 3.61 — 3.49 (m, 2H), 2.09 - 1.97 (m, 2H), 1.76 — 1.63 (m, 2H).



1H NWR (500 MHz, DMSO-d5) 6 [ppml 9.70 (s, 1H), 8.49 (dd, J=5.8, 3.7, 2H),
8.42 (dd, J=9.0, 2.3, 11-1), 7,58 (d, J=2,2, 1H), 7.53 (d, J=9.1, 1H), 7.39
(d, J=5.2, 1Wo206v823¢d, J=2.2, 111), 5.01 -4.84 (m 1H) pcBES®12/0034481 (m
2H), 3.76 (s, 3H), 3.62 3.49 (m 2H), 2513- 1.98 (m 2H), 1.78- 1.59 (m 2H).
5-[2-(1

H Pyrazol - 4-ytam no)pyiin iidin-4-yl]-2- (tetrahydropyran 4-yl oxy) benzonitrile
("A34") Wth tert-but 4- am nopyrazol e-1 carbox | ate, the desired product is

obt ai ned .571[24%k}ycgpwmﬂhwwmﬁryfarpmomw@Ir*sﬁxl tahygyopKeer-YIe8: 1H NMVR

(500 M-z, bg@@,qgé(vv5\1ggpn1 9.47 (s, 1H), 848(m 2H) 841(dd J=9.0, 2.2,
1H), 7.79 (s J=9.1, 1H), 7.32 (d, J=5 97 - 4.87 (m

1H). 3.92 Wit Qaamqrmpymim 3 ’w re@thaeomme(dﬁswmrodgctllgoblarw Ior%1°/qzw)9ld 1.75
HPLC-MS Rt. [min] 1.536; HPLC-MS [M+H] 403;
'H NMR (500 MHz, DMSO-dg) 8 [ppm] 11.41 (br, 1H), 8.42 (d, J=6.0, 1H), 8.31 (d,
J=1.2, 1H), 8.25 (d, J=2.3, 1H), 8.08 (dd, J=8.5, 2.4, 1H), 8.00 (d, J=8.5, 1H), 7.63 —
7.54 (m, 3H), 7.45 (d, J=8.6, 1H), 5.04 — 4.9C (m, 1H), 4.56 (s, 2H), 3.94 — 3.84 (m
2H), 3.62 — 3.51 (m, 2H), 2.11 — 2.00 (m, 2H), 1.77 — 1.62 (m, 2H).

5-[2-(1-Piperidin-4-yl-1H-pyrazol-4-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yl-
oxy)benzonitrile ("A16")

With tert-butyl 4-(4-aminopyrazoi-1-yl)piperidine-1-carboxylate, tert-butyl 4-(4-{4-[3-
cyano-4-(tetrahydropyran-4-ytoxy)phenyl]pyridin-2-ylamino}pyrazol-1-yl)piperidine-
1-carboxylate is obtained in 40% vyield.

87 mg of the resultant tert-butyl ester are dissolved in 3 ml of dried dioxane, and
3ml of 4 molar HCI in dioxane are added. The slightly yellow solution is left to stir at
RT for 1h.

The reaction solution is evaporated in a rotary evaporator, and the powdery residue
is triturated with petroleum ether and ethyl acetate and filtered off with suction. The
substance is freeze-dried a number of times, giving 38.8 mg of the desired product;
HPLC-MS Rt. [min] 1.244; HPLC-MS [M+H] 445;

'H NMR (500 MHz, DMSO-ds) 8 [ppm] 8.78 (s, 1H), 8.15 (d, J=5.4, 1H), 8.04 (d,
J=4.5, 1H), 7.97 (d, 1H), 7.92 (dt, J=17.9, 8.¢, 1H), 7.51 —= 7.43 (m, 2H), 6.93 (dd,
J=5.4, 1.5, 1H), 6.86 (s, 1H), 4.96 —4.84 (m, 1H), 4.22 — 4.08 (m, 1H), 3.95 - 3.82
(m, 2H), 3.59 - 3.47 (m, 2H), 3.10 — 3.02 (m, 2H), 2.61 (td, J=12.3, 2.1, 2H), 2.08 -
1.98 (m, 2H), 1.98 — 1.89 (m, 2H), 1.84 — 1.73 {m, 2H), 1.73 - 1.61 (m, 2H).

2-{4-[3-Cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-ylamino}isonicotinonitrile
("A17")

With 2-aminoisonicotinonitrile, the desired product is obtained in 9% yield;
HPLC-MS Rt. [min] 1.719; HPLC-MS [M+H] 598;



- 1.63 (m 2H). WD 2013/034238PCT/ EP2012/ 003449 71

5-{211- (2- Met hoxyet hyl ) - 1H pyrazol - 4-yl am no] pyrirni di n-4-yl}-2-(tetrahydropy
ran-4- yl oxygaeenonitgil e ("A35") 16 ng of PCT/EP2012/003449

5-[2- (1H pyrazol - 4-yl am no) pyri m di n-4:zy1] - 2- (t et r ahydr opyr an- 4- yl oxy) -
benzonitrile are dissolved in 1 m of %Iried acetonitrile in a 50 m flask
provided with magnetic stirrer, condenser and drying tube, 9 ng of

brornoet hyl nethyl ether and 28 ng of Cs2003 are added, and the suspension is
stirred at1l-la\llbﬂ8t(l500®ﬂﬁher@v18€)eiea)5 [lo0a] 1078 (<1, d &gt 8.9 (driSebulr H), B.86 (d.red at 90C

evapor at 600 A" ot B0 ) e pGr atbr g Er Py AP oy B e B vt FbLe. i ving

my of the L&OH, el PEBUCEY. (HREG MO R(7.33 (H)17 33 (d#RI=G-VB.§, MH] 4421; 1H NVR

500 MHz, ( 6 9 1.-.8 , ~8.,42 (dd, J=9.0,
(2. 2, 1H), (%? -%?,-8'11—%)?8%593-?2,(’(“iﬁﬁ',}’%%gjd%df*ﬂ:%ﬁélrgl%zﬂ,ﬂh?g’ﬁ‘(d,( J=5. 2,
1H) . 4.99 +9g@02Hm 74H) 1 68.(Rd2(h., J=5.3, 2H). 3.91 -3.82 (m 2H), 3.68 (i,
J=5.3, 2H), 3.56 (ddd, J=11.5, 8.4, 3.1, 2H), 3,24 (s, 3H), 2.09- 1.98 (m
2H), 1.75- 1.63 (m 2 Fry

5-{241-( 2-9\prr. i vdin- tindia ! b0ise-4- -

Ty 1) 3 £ Y e oo Piaftvioxy)

1- (2- rmrp_ﬂ)(ﬂn?ﬁm@%/{éﬂﬁ?l)-ll-l- pyrazol - 4-yl anine, the desired product is

obt ai ned 'Witﬂ?@-&hﬂo‘i‘;&rié‘ﬂﬁl&gg@etﬁéno! fﬁ'e’ﬂesﬂe@§FdduHR§9b{\é§1e[d'\(H|éb°/§%i@id; 1H NMR (500
Wz, DVBO.c16) G lppm 9. 62 (s Il 8 84 5 8 47 (m2H), 841 (dd, 3=9.0,
2.2, 1H), BPleMSRtIMn] 175670 HPS C- /) [IM+H]1803(d, J=9.1, 1H), 7.36 (d, J=6.2,

1H), 5.01+ : £ P = 3 3.65 -
350 (m of)ia G IR OUfisOh b orlr g i 2 Fo kgl 2002 O G
(m 2H). J=6.0,1H), 8.21(d, J=2.3, 1H), 8.05 (dd, J=8.¢, 2.4, 1H), 7.55 (d, J=9.0, 3H), 7.43

542- (1- Pyr o}, indibn-3-y 1- r | +.4-y)af pyno i i n-4- =»(d-et rahydr opyr
an- 4yl o) BT 11 P G D THE Pl R b B ¥ 2nialds

3- (4- am n@33 az,dH)1 3yd3py 8 HOI(mdRAE-211 tarb®Xin, &y, p7épat.etl (mpdhe, tert-butyl

3- (4-14[ 3- cyano- 4- (t et rahydr opyr an- 4-yl oxy) phenyl | pyri m di n- 2-yl am no} -
pyrazokt yppyrrolidi ne-1-carboxylate is obtained in 12%vyield. WO

202.3103?2%BC[BI(E}Hr%%&é@ﬁ%&ay?&n4lylml)p]’fen;y@p;}tridbﬁ—ylamino}genzofuran—2-
3- (444-[ 3-cyano-4-(1.etrahydropyran-4-yl oxy) phenyl ] pyri m di n-2-
yl ar ni nol ﬁ@h?f@f"—'% QgQéSol i di ne-1-carboxylate are dissolved in 1 mi of dried

di oxane, awitt§l5bnfthodnzofdran-n-Giros@ntdd, 4dheraddied drédasd tesbtaihbe iy 8190w sol ution
is stirred at roomtenperature for 60 min, For work-up, the reaction m xture

i s render dFIBARTIC WS R (D844 NEGG-MPHAEHI*36i on is evaporated in a rotary
P P Iesh sgng SRl e o sty 0
H, 9.00(d). §421{d.0/=124:)1H)88.84 (d, 245 1tk 8.9%4(dd, I=8H, el 1HYF09®(S. 2D, " 1H),
8.03 cs, T4 (d7 u£8 8( $H), Fho — 7.59%nd, BH)I7 3¢ kad, LEk:8, 1.9, 1H), 4.98 —4.87 (m,
1H), 3.92 — 3.83 (m, 2H), 3.62 — 3.50 (m, 2H), 2.09 — 1.98 (m, 2H), 1.75 - 1.63 (m,
2H).
2-(Tetrahydropyran-4-yloxy)-5-[2-(5,6,7,8-tetrahydropyrido[4, 3-d]pyrimidin-2-yl-
amino)pyridin-4-yllbenzonitrile ("A36")
2-Amino-5,6,7,8-tetrahydropyrido-[4,3-d]pyrimidine dihydrochloride (100 mg;
0.448 mmol) is dissolved in 10 m! of dichloroimmethane in a 50 ml flask, and di-tert-
buty! dicarbonate (0.14 ml; 0.672 mmol) and triethylamine (0.062 ml; 0.448 mmol)
are added with stirring. The reaction mixture is stirred at RT overnight. For work-up,

the reaction mixture is evaporated. The residue is triturated in ethyl acetate and fil-



7.36 (d, J=5.2, 1H), 5.25 -5.15 (m 1H), 4.99 - 4.87 (m 1H), 3.92- 3.80 (m
3H), 3.67 -3.52 (m 6H), 2.46 - 2.33 (m 1H), 2.33 - 2.20 (m 1H), 2.09- 1.99
(m 2H), 1.7%o0201vB&3§m 2H). PCT/EP2012/003449

58

tered off with suction. The filtrate is evaporated, giving 80 mg of tert-butyl 2-amino-
7,8-dihydro-5H-pyrido[4,3-d]pyrimidine-6-carboxylate;

HPLC-MS Rt. [min] 1.504; HPLC-MS [M+H] 251;

With the tert-butyl 2-amino-7,8-dihydro-5H-pyrido{4,3-d]pyrimidine-6-carboxylate
prepared, tert-butyl 2-{4-[3-cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-yl-
amino}-7,8-dihydro-5H-pyridof4, 3-d]pyrimidine-6-carboxylate is obtained under
Buchwald-Hartwig conditions.

tert-Butyl 2-{4-[3-cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-ylamino}-7,8-
dihydro-5H-pyrido[4,3-d]pyrimidine-6-carboxylete (155 mg; 0.241 mmol) are dis-
solved in 3.5 ml of dried dioxane, and 3 ml of HCl in dioxane (4 mol/l) are added.
The yellow solution is stirred at room temperature for 30 min.

The reaction mixture is rendered basic using 2 molar NaOH. The precipitate is fil-
tered off with suction and washed with dioxarie, giving 97 mg of the desired prod-
uct; HPLC-MS Rt. [min] 1.223; HPLC-MS [M--H] 429;

NMR

6-{4-{3-Cyano-4-(tetrahydropyran-4-yloxy)phenyllpyridin-2-ylamino}nicotinamide
("A37")

With 6-aminonicotinamiae, the desired product is obtained in 5% vyield;

HPLC-MS Rt. [min] 1.476; HPLC-MS [M+H] 4186;

'H NMR (500 MHz, DMSO-dg) 3 [ppm] 10.90 (s, 1H), 8.68 (d, J=1.9, 1H), 8.44 (d,
J=5.3, 1H), 8.41 (d, J=1.0, 1H), 8.28 (dd, J=8.1, 2.0, 1H), 8.16 (d, J=2.4, 1H), 8.02
(dd, J=8.9, 2.4, 1H), 7.98 — 7.63 (m, 1H), 7.57 -- 7.49 (m, 2H), 6.85 (d, J=9.1, 1H),
4.98 —4.87 {m, 1H), 3.92 — 3.83 (m, 2H), 3.60 -- 3.51 (m, 2H), 2.10 — 1.97 (m, 2H),
1.76 — 1.61 (m, 2H).



5-{2[ 1- (Tetrahydrol uran-3-yl met hyl ) - 1H pyraw - 4-yl am no] pyri m di n-4-y1}-2-(te
t rahydropyr an- 4-yl oxy) benzonitrile ("A4 1") Wth the

1- (tetrahydr efgdoadiesdzzy | met hyl ) - 1H pyrazol - 4-yl am ne prepatedrabnmwessot he
desired product is obtained in 8%yi elgbg' HPLC-M5 Rt. [mn] 1.986; HPLC M
[MH 447; 1H NIVIR (500 MHz, DVMBSO-d6) S [ppmi 9.49 (3, 1H), 8.52 - 8.45 (m
2H), 8.41 (d, J=8.9, 1H), 7.96 (s, 1H), 7.58 (s, 1H), 7.52 (d, j=9.0, 1H),
7.33 (d, J=5.2, 1H), 4.99 -4.88 (m 1H), 4.11 -4.04 (m 2H), 3.91 -3.83 (m
2H), 3.76 Judhess=3chedne 2.9, 1H), 3.70 - 3.60 (m 2H), 3.60 - 3.51 (m 2H),
3.47 (dd, J= : 2408 - 2. ~1H, 2.10 - 1.98 (m 2H), 1.97 -
1.85 (m 1P|J_r|)e’§af%itl9§b_7 1?%2{)&4@%mgdgﬁv&%a

5-{443- Cyano- 4- (t et rahydr opyran- 4-yl oxy) phenyl | pyri m di n- 2-yl am no} benzof ur an
-2- carboxam de ("A42") Wth 5-am nobenzof urany2- car boxam de, the desired
product is obtaiMed in 5%vyiel@dl HPLC-MS Rt. [Min] 2.036; HPLG-M5 [MI-H|
456; 1H NW(S@‘E, DVSO- ¢15) 5 [ ppni 9.7’5 3, 1My, PG5 (dgv J=8.3, 3.7,
21-1), 8.46 (d¢=J=9.0Q, 2.3 11-1)..8.28 (d, J=2.1. 4H), .8.0F (N-TH K 7.72
(dd, J=9.00=252, 1H), 7.62 (s, 1H), 7.56 (ddj 3:12.31\4}i Ogbl’ 2 7.51 (d,
J=0.6, 1H), 7.47 (d,dideh-batyl Abbdicark6x20a3/ 034238 738 - 488 (m 1H), 3.93
- 3.83 (m 2H)}; 3,60Ph® FHA mhRAH, 2.10- (¢ 000(m 2H), 1’ - 1.61 (m 2H).
5-{2-[1-(2-Pyrazol -1-ylethyl)-1

H pyrazol - 4-yl am no] pyri m din-4-yl}-2-(tetrahydro -

pyran-4-yl oxy) benzonjtrile ("A43") Wth the

1- (2- pyr az(g?'yg[?erF?fiH“}'-lH pyrazol - 4-yl ani ne prepared above, the desired
product i s4-RREATINEGrdZ01e8% Ad26hfhol; HBb GOlVRg RN -eduialdnt &f B8 4rintdRl Scholl MFH| 457,
1FI NVR (500 MHz O d6) 6 [ppni 9.4739& 3, 1H), 8.49 - 8.43 @m 2H), 8.39
(dd, J=9.Oa,”d21.'§? Qﬂflfr,'phP.”ﬁ‘Bh?%P,h”l%r,edﬁ eddn 2§ g of dried ﬁﬁ'": 734 O(’H‘, J=2.1,
1 (7-451threé-r4€ckémﬂaéﬂ'l)vith @n3% (8e WATEr Ry, ThAd)-oufl 2Rcicoddldten 11-1), 5.00 -
. m

(5.748 mmol: 1.35 g) is subsequently added in portions. The yellow solution is
stirred at RT for 2 h.

For work-up, the triphenylphosphine oxide is filtered off with suction, and the filtrate
is evaporated in a rotary evaporator. The 4-n:tro-1H-pyrazole derivative is, if neces-
sary, chromatographed over silica gel in ethy! acetate/petroleum ether.

The 4-nitro-1H-pyrazole derivative is dissolved in methanol, 5% Pd/C is added, and
the mixture is hydrogenated at room temperature using hydrogen. The 1H-pyrazol-

4-ylamine derivative is obtained after filtratior and evaporation of the solution.

1-(2,2-Difluoroethyl)-1H-pyrazol-4-ylamine is prepared using 2,2-difluoroethanol;
HPLC-MS Rt. [min] 0.351; HPLC-MS [M+H] 148.

tert-Butyl 4-[2-(4-aminopyrazol-1-yl)ethyl]piperidine-1-carboxylate is prepared using
tert-butyl 4-(2-hydroxyethyl)piperidine-1-carboxylate;
HPLC-MS Rt. [min] 1.357; HPLC-MS [M+H] 295.

1-(2-Morpholin-4-ylethyl)-1H-pyrazol-4-ylamine is prepared using N-(2-hydroxy-
ethyl)morpholine; HPLC-MS Rt. [min] 0.320; HIPLC-MS [M+H] 197.



4.56 -4.45 (m 4H), 3.91 -3.83 (m 2H), 3.61 -3.50 (m 2H), 2.09- 1.98 (m
2H), 1.76- 1.59 (m 2H).

54241- (2, 2- DiWd 49308138Y! ) - 1H pyr azol - 4-yl am no] pyri m di npét)idloHeckdset r anydr op
yran4-yl oxy) benzonitrile ("A44") Wth e

1-(2,2-difluoroethyl)-1H pyrazol - 4-yl ani ne prepared above, the desired

product is obtained in 11%yield; HPLCMS Rt. [mn] 2.069; |-PLC M [ Mtl-1]
427; 1H NIVIR (500 MHz, DMBO-cl16) 6 [ppn] 9.56 (s, 1H), 8.53 - 8.46 (m 2H),
8. 42 (dd, 1BMethaRy@roptiHi H-18rédl{dsylaride,is Brep@rddsysidgHp-methedy-{-eropkaol 1, 1H),

(id, 555 TG R ot He GRR e ips 37h6 Cadd, 95115, 8.4 501, 21,

2-(4-Aminopyrazol-1-ylmethyl)cyclopropanecarbonitrile is prepared using 2-
hydroxymethylcyclopropanecarbornitrile; HPLC-MS Rt. [min] 0.380; HPLC-MS
[M+H] 163.

tert-Butyl 3-(4-aminopyrazol-1-yl)azetidine-1-zarboxylate is prepared using tert-butyl
3-hydroxyazetidine-1-carboxylate; HPLC-MS Rt. [min] 1.117;
HPLC-MS [M+H] 183.

[trans-2-(4-Aminopyrazol-1-yimethyl)cyclopropyllmethanol is prepared using trans-
2-hydroxymethyicyclopropyl)methanol; HPLC-MS Rt. [min] 0.355;
HPLC-MS [M+H] 168.

1-(Tetrahydrofuran-3-ylmethyl)-1H-pyrazol-4-ylamine is prepared using (tetrahydro-
furan-3-ylymethanol; HPLC-MS Rt. [min] 0.357; HPLC-MS [M+H] 168.

tert-Butyl 3-(4-aminopyrazol-1-yl)pyrrolidine-i-carboxylate is prepared using tert-
butyl 3-hydroxypyrrolidine-1-carboxylate; HPI.C-MS Rt. [min] 1.099;
HPLC-MS [M+H] 253.

1-(2-Pyrazol-1-ylethyl)-1H-pyrazol-4-ylamine is prepared using 2-(1H-pyrazol-1-yl)-
ethanol; HPLC-MS Rt. [min] 0.355; HPLC-M$ [M+H] 178.

Preparation of compounds of the formula |

5-{2-[1-(2,2-Difluoroethyl)-1H-pyrazol-4-ylamino]pyridin-4-y[}-2-(tetrahydropyran-4-
yloxy)benzonitrile ("A20")

With the 1-(2,2-difluoroethyi)-1H-pyrazol-4-ylamine described above, the desired
product is obtained in 34% yield; HPLC-MS Rt. [min] 1.619;

HPLC-MS [M+H] 426;



2.10- 1,91 (m 2H), 1.77 - 1.62 (m 2H).

54241- (2- Pi peridin-4-ylethyl)-1H pyrazol -4-yl am no] pyrimd

i n-4-yl}-2- (485 oadsdzepyr an- 4-yl oxy) benzonitrile ("A45") pWeBadiDgizir t - but yl
442- (4- am nopyr azol - 1- yOot hyl ] pi peri di ﬁ 1- car boxyl at e prepared above,
tert-butyl 442-(4-{443-cyano-4-(tetr ah€ ropyr an-4-yl oxy) phenyl ] pyri rni di n- 2-
yl am no} pyrazol - 1-ypet hyl ] pi peri di ne- 1-carboxylate is obtained in 27% yi el d.
119 ng of tert-butyl

442- (4-{ 44BI-MMRr(606MI-H£tDMSQ)€H6())ﬁ){pm} &9y |(gxy)) phedyd |38, bl §141@<{y;l am no} pyr az
ol -typet hy ridi | a re S [ of_

2013/ 03423@bc§ﬁ5§é§0i % H‘ﬁaég%g%r 18 &%qgﬁrf%gﬁ 'ﬁﬁnf"’gkdwi:ﬂoi n di oxane
(_4mol/Tﬁ) arg, addedd, JHesd,yied | 10vy, 68byd | :jﬁg) T7,9H91 6. es@tdzvatssimoerg t1e|r)rp4e9%t-ur e for go
m n. e reac mxture is r ered basjic usin nol ar and extracte
The conbi fe EYP  ¢-85%1ad 88 @]ﬂgﬁgrﬁ? Bt~ 54 ter<dd gﬁa e%ré%émNSg_' e crude
product i g@(rﬁngquma;phqz@o (B, QH?Q 91 ng of the desired conpound; HPLC-MS Rt.
[min] 1.556; HPLC-M5 [MrHl 474; 1H NIMR (500 MHz, DMSO-c16) 6 [ppni 9.51 (s,

1H), 8.57 - 8.45 (m 3H), 8.41 (dd, J=9.0, 2.2, 1H), 8.21 (d, J=25.7, 1H),

_7;1980( ?m ]Et%-[ﬁzqﬁpéﬁdln J4"§)Ieth¥)l) 52I l_éﬂazd ﬂg&/lé’mm%g!)yndlz tﬁﬂ; QQ&etr]ah;dr%pgl%H) 4. I?|)9
Synt hesi s 4¥loggberzan telerﬁé‘i\%bkypr opy1l) - 1H pyr azol 4- yI ami no] pyri mi di n- 4 y1}-2-

t et r ahydr
5 (o ot on SR et b REDFA RO IR IbiokRdhc. L armoxyiate prerared 5o o
are di ssolab@deltnrténM|4d2 (df{d—[ﬁj-pwmae(iletraaydtop)/rah 4ty’rm>e/ephmlylimtldﬁﬂ -ask, and the

L (3 ot nqrn RVt AU AT ke Al ATLAS 20 BN RESTRL B fhpve and 0.8

of trlethlamn are a |'oW SO |on|SS|rre 100C for two
days. 210 mg of tert-butyl 4—[2—(4-{4-[3—cyano 4-(tetrahydropyran- 4-y|oxy)pheny|]pynd|n -2-

ylamino}pyrazol-1-yl)ethyl]piperidine-1-carboxylate are dissolved in 5 ml of dried
dioxane, and 5 ml of HCl in dioxane (4 mol/l) are added. The yellow solution is
stirred at room temperature for 30 min.

The reaction mixture is rendered basic using 2 molar NaOH and extracted. The
combined organic phases are dried, filtered and evaporated, giving 150 mg of the
desired compound; HPLC-MS Rt. [min] 1.27¢;

HPLC-MS [M+H] 473;

"H NMR (500 MHz, DMSO-dg) & [ppm] 8.78 (d, 1H), 8.15 (d, J=5.4, TH), 8.04 (d,
J=2.4, 1H), 7.97 (s, 1H), 7.92 (dd, J=8.9, 2.4, 1H), 7.47 (d, J=9.1, 1H), 7.44 (s, 1H),
6.93 (dd, J=5.4, 1.6, 1H), 6.86 (d, J=0.8, 1H), 4.96 —4.82 (m, 1H), 4.15 - 4.04 (m,
2H), 3.91 — 3.81 (m, 2H), 3.59 — 3.51 (m, 2H), 2.99 — 2.85 (m, 2H), 2.47 — 2.36 (m,
2H), 2.10 - 1.96 (m, 2H), 1.74 — 1.52 (m, 6H), 1.34 — 0.98 (m, 3H).

5-{2-[1-(2-Morpholin-4-ylethyl)-1H-pyrazol-4-vlamino]pyridin-4-y[}-2-(tetrahydro-
pyran-4-yloxy)benzonitrile ("A22")

With the 1-(2-morpholin-4-ylethyl)-1H-pyrazo.-4-ylamine prepared above, the
desired product is obtained in 42% yield; HP1.C-MS Rt. [min] 1.307,

HPLC-MS [M+H] 475;

"H NMR (500 MHz, DMSO-dg) 8 [ppm] 9.03 (o1, 1H), 8.20 — 8.13 (m, 2H), 8.08 (d,
J=2.3, 1H), 7.96 (dd, J=8.9, 2.4, 1H), 7.58 (s, 1H), 7.50 (d, J=9.1, 1H), 7.01 (d,



For work-up, the mxture is evaporated in a rotary evaporator and purified by
chromat ography, giving 71 ng of the desired product; HPLC-MS Rt. [m n] 2.041;

HPLC- M5 [ M+ NVR (500 MHz, DVMBO- d6) 5 [ppm 9.4 51 -8.45
(m 2H), T&vﬁg’m"’% 5.3, 1H). 7.91 (s, 1H), 7.58 ZC&’%P 0%342@

J=9.1, lH) 7. 33 (d, 3= 5 2, 1H), WD 2%13/034238PCT/ E1' 2012/ 003449 75 4.99 -

4.88 (m 1H), 4.12 (t, J:6.9, 2Fl), 3.94 - 3.81 (m 2H), 3.61 -3.49 (m 2H),

3.37 - 3.24 (m 21-1), 3.24 (s, 3H, 2.10 -1.93 (m 4H), 1.78- 1.61 (m 2H).

SyntheSISJ&Bo 1H ), 6.93 (s, 1H) 496 485(m 1H) 453(t J=6.1, 2H), 3.96 — 3.83 (m,

5-{245- (3, dr o- ¥I am nol yr|d|n 4111-2- (tetra

by BekzoRt L 08 ( ek
hydr opyr ar‘n5 §I6 X‘y§ Bé Yo lezlqeé 4('?”“)2 B Bmol-2L ’t%"('?pyrl di ne (200 ny;
0.985 mml) and4(4455tetranethy1132-

di oxabor ol an 2 &/ﬁl) 6- di hydro-21-1- pyr (22 ; 1.084 rnrnol) are
di ssol ved Mefhowyrsrie ! Emmirazoh- Y&W“‘V\B]Pé'i'd'i‘ﬁ w-siephyHpREaRdcked f1 ask
under N2, Hgﬂzgﬁ(rp@@gtzgu(ZOS ng; 1.971 mol) and

bis(tri phenyl &hosphl ne) pal | adl um(11) chloride (69 ng 0.099 mol ) are added.
The mi xt urWith henbbi-agthaxyBepybr! Hipazel-dayidmite prepared ebpv ine dapeadat ur e

over ni ght gg&]gctyéo(g alHB?]nJi Aq}'@éﬁﬁ"ﬁmﬂ%%% .n a rotary evaporator, the

resi due i ute er an i chl oronet hane. The
conbi ned dtRYLHMS esket34ar e washed with water, dried, filtered and

evapor at ed ,(m% gﬁ@ l\/ﬂ-}%ﬂl\ﬁ&@%hg[ ]Oélgli g? ghk §c:E17 &el _fel HIH]S(C%EM ol eum

et her/ et hy acet
di hydr o- 2H=pyx, dhH 48.94 }--729h{rt r D)y 7 i58i (a;elH)HIPLEﬂ (dMERL,. IH)N7 1P (4. 8657 .0APLC- M5

[MeH] 207, 26 8043/ Q39738 KHINLPPE2I0PG 4R, 3.01 - 3.78 (m, 3H), 3.32 (¢, J=6.2,

2H), 3.24 (s, 3H), 2.11 - 1.95 (m, 4H), 1.76 — 1.58 (m, 2H).

5-{2-[1-(2-Cyanocyclopropylmethyl)-1H-pyraz.oi-4-ylamino]pyridin-4-yl}-2-(tetra-
hydropyran-4-yloxy)benzonitrile ("A24")

With the 2-(4-aminopyrazol-1-ylmethyl)cyclopropanecarbonitrile prepared above,
the desired product is obtained in 28% yield; HPLC-MS Rt. [min] 1.573;

HPLC-MS [M+H] 431;

'H NMR (500 MHz, DMSO-dg) & [ppm] 9.49 {br, 1H), 8.17 (d, J=2.2, 1H), 8.08 (d,
J=6.0, 1H), 8.06 (s, 1H), 8.00 (dd, J=8.9, 2.4, 1H), 7.59 (s, 1H), 7.51 (d, J=9.1, 1H),
7.15 (d, y=5.5, 1H), 7.09 (s, 1H), 4.98 — 4.86 (m, 1H), 4.18 — 4.10 (m, 1H), 4.10 —
4.00 (m, 1H), 3.92 -~ 3.82 (m, 2H), 3.60 — 3.49 (m, 2H), 2.07 — 1.90 (m, 3H), 1.86 —
1.78 (m, 1H), 1.74 — 1.63 (m, 2H), 1.35 - 1.27 {m, 1H), 1.17 — 1.08 (m, 1H).

5-[2-(1-Azetidin-3-yl-1H-pyrazol-4-ylamino)pyridin-4-yl}-2-(tetrahydropyran-4-yloxy)-
benzonitrile ("A25")

With the tert-butyi 3-(4-aminopyrazol-1-yl)azetidine-1-carboxylate prepared above,
tert-butyl 3-(4-{4-[3-cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-ylamino}-
pyrazol-1-yl)azetidine-1-carboxylate is obtainad in 18% yield.

71 mg of tert-butyl 3-(4-{4-[3-cyano-4-(tetrahvdropyran-4-yloxy)phenyljpyridin-2-

ylamino}pyrazol-1-yl)azetidine-1-carboxylate are dissolved in 3 ml of dioxane, and 3



76 174 ng of 5-(3,6-di hydro-2H pyran-4-yl)-2-nitropyridi ne are hydrogenat ed
usi ng 100 ng of 5% Pd/ C and hydrogen in 10 ml of tetrahydrofuran. The m xture
is fil- teretWifs/gmisevaporated in a rotary evaporat or, PGTAPHE/A3BI Ny of

5- (3, 6-di hydr o- 2Hpyr an- 4- yQpyri di n- 2- ygam ne crude product, which is reacted
further above purification. Wth

5-(2-chl oropyridi n-4-yl)-2- (tetrahydropyran 4-yl oxy)benzonitrile and the

24?225 ((jl:,)h dr d'? 3 o%gaé)gé éﬁ ar%I artlided he yerfIOV\PSO?LRIOH is tirred at room

yOpyri di n-tgmpbfmmr@qb,pymhm n-4-y1)-2-(tetrahydropyran-4-yl oxy)benzonitrile is
obt ai ned i n 23% yi el d under the Buchwal d- Hartwi g condi ti ons indi cated;

HPLC- M5 RiFOrMArkipathe rgactigpiselyien fvaaperpsasa v’ st NaeH aiso- c15) 6
[ppnr 11. Je?(tr@\ilit’ed1«!7%etﬁyl:-”tsi%e(eﬂa’éI Thé‘c%rﬁbm&i &gaﬁ@fhage@ére dr%dzﬂhe(ré’d ahél) , 8.13
8.04 (m 2H), 7.68 (s 45 (m 2H), 6.37 (s,
11-1), 4. gayapqrae@i (Qhrompr)ograpw@nsdiczcged fves Ry mgsofgtmedsseqd eofped; 3. 61 -3.52
(m 2H), 7 7 1.75- 1.64 (m 2H).

5-[2-(1", %I'g‘?C R%?nlg%%%ﬁ’_ﬁ% 4M] b[l pyri |ny1 6-yl am no) pyridin-4-yl1]-2-(tet
r ahydr opyr an- 4- yI oxy) benzonitrile ("A48") The same reaction sequence starting
fromtert

di oxabor oléejl @ﬁ §§)_é-%ﬁowétm% J;y %_ye-arkb%&raf%ﬁeyiarln\l/neép){nd|r{ but yl
64443- 4-yl}-2- (tetrahydropyran-4 y!oxy)benzomtrlle ("A26")

fga?l]o 4 (t\ﬁttﬁ g'@/@r%ﬂgjé a}rBlg )?rg%(glHW%&A@X{%&propﬁ]Hmﬁgﬁol8}epareo6%bgv hydro 21H

bi py
6- 14-[ 3- cya@deére(dmbdad:tysibbtayfednn%g/d yily) IHREGYN $ Bt r [ndmn]rt. 290 IHFHGHS 3", 6 -
di hydr o- 2][M14|1_§,4 _1bi pyri di nyl - 1-car boxyl ate (247 ng; 0.134 mmol) are
di ssol ved »of dried dioxane, and 2 nil of HC in dioxane (4npol/1) are
added. ThéHrrelsuRt(lsoo M X IDVSOL &) S pprnESl48(s, renmsnempeiyt 8rne f0o5Imh.  For

S0l ut i on 14001 RO el ARAParEl 116 & ABL0F By APbrardr 4 B dRnt OFamePhanc i s

added. Thenprepns. 37 rpchtam 8r®es OHHI)eme—I 3. rqsr(mdzaﬂ@ S@poratep.6 Thedcr ude
UI’Ierd by chr romat o apy esired product in 20%

product is %
Do Pl ST B B LT B e (s 3 T 5265 T AR (18000 P DVEG, d5)

6 [ ppni 10&970(5@ oéb%m,QH 9 (br, 2H), 8.41 (d, J=2.4, 1H), 8.34 (d, J=5.7,
1H), 8.17 (m 1H), 8.06 - 7.96 (m 2H), 7.84 (s, 1H), 7.64 (d, WO
20131034238PCT1EP2012/ 003449 77 J=8.7, 1H), 7.58- 7.52 (m 1H), 7.41 (d,

211y, 3 i g o Gpary pni ‘srﬂvga”M?an‘*é%oeﬁ?'ﬁ% 1 @07 167 (m
2H), 1. 74-hydrapgrgmd-yipy)beTirenifritd (‘6@47Ng conpounds are prepared anal ogously
Structure V@ﬁﬁlﬁ%r1-ﬂ@ﬁ?hydr&lﬁlran-3-ylmethyl)—’I H-pyrazol-4-ylamine prepared above, the

desired product is obtained in 37% yield; HPL.C-MS Rt. [min] 1.536;

HPLC-MS [M+H] 446;

'H NMR (500 MHz, DMSO-dg) 8 [ppm] 9.51 (s, 1H), 8.18 (d, J=1.6, 1H), 8.09 — 8.03

(m, 2H), 8.01 (dd, J=8.9, 2.3, 1H), 7.57 (s, 1H), 7.52 (d, J=9.1, 1H), 7.18 (d, J=4.2,

1H), 7.10 (s, 1H), 4.98 — 487 (m, 1H), 4.17 — 4.04 (m, 2H), 3.90 — 3.83 (m, 2H),

3.77 (td, J=8.1, 5.7, 1H), 3.71 — 3.60 (m, 2H), 3.60 — 3.45 (m, 3H), 2.79 — 2.67 (m,

1H), 2.08 — 1.99 (m, 2H), 1.99 —- 1.86 (m, 1H), 1.74 — 1.53 (m, 3H).



" A58" WO 2013/ 034238PCT/ EP20121003449 79 Anal ogously to "A40", tert-butyl
4- (4- am nopyrazol -1-yl ) pi peri di ne- 1-car boxyl ate and subsequent renoval of the

protecting gGRMR, 9{!3¥é%§ t he corrpound 5-[2-(1-pi peridin-4- pc1/EP2012/003449
y1l- 1H pyrazol - 4- yI amno)pyrimid in-4-yl]-2-(tetrahyd ropyra

n- 4-yl oxy) benzonitri le ('A64") HPLC Rt. [mn] 1.537;, HPLC-MS [ M+tH] 446;

1H NVR (500 MHz, DMBO-d6) 6 [ppml 9.46 (d, J=12.2, 1H), 8.49 (dd, J=7,3, 31,

2H), 8.41 (dd, J=9.0, 2.3, 1H), 7.99 (d, J=12.4, 1H), 7.59 (s, 1H), 7.53 (d,

% 321 1H)5-[27(1 Py rdlidind -§1- 25i- (%H)zg 4y314T12lﬁ@)pygdlﬁ94 ylpzztétranydkgp;(ram 4néw+) 2.93-
i, J=12.5 - 5 m . 14-

1.95 Em mwbef_’%@”'e iAgé:g(m E1I—|) Anal ogouls_|l)y to "All" rre'g hyl v

2- am noi sonitie ed t@ﬁttﬁ,ltﬁISV(&SarhhepmfmmUiﬂ yZidlidige-1- carboxylate prepared above,

cyano4(tetrah drop n4y|ox heny yri din-2-yl am no oni coti nic acid
("A65") OHPR-DURY 2=(4 ﬁzﬂter)FEYq{P Bézyowm'@f&@@ INO}TH NVR (500

MHz, DVBO- l 8 36 1 8.32
(t. 5. 3;@63 0'1_11%2}0%0%@@ c(aﬁoox%ﬁle |S$>b{’aanézdjm W@é%ld H) , (? 95H%d, o

2013/ 0342319|65)w ef tezb@(@yldb@zt{%@ @@ngﬂteﬁrahyﬂoopyrp - »ﬂ%y)mm@nﬂw 7.29 (ddd,

10 U “SRhshyie pifoldhisst Jabdlya fe dilbied 99 m f figg B 510 3 80 -

4-(2- ani noamer Bl dinpl- @Hﬂl)ﬂpﬁm&n@(%l}@ st disheyll Abhe yelipav %Qi%ts;mgéhltre¢ ahoval of

the prote conpound 512- (5-
pi peridi nqibmqe'g#)gmlggg&g?o am no) pyri di n-4-y1]-2-(tetrahydropyran-4-yl oxy) be

nzonitril &qr wmleup the reactlon mixture is rendered basic using 2 molar NaOH. The solu-
tion is evaporated in a rotary evaporator and chromatographed, giving 100 mg of
the desired product; HPLC-MS Rt. [min] 1.283; HPLC-MS [M+H] 431;
"H NMR (500 MHz, DMSO-ds) & [ppm] 8.93 (s, 1H), 8.17 (d, J=5.4, 1H), 8.11 (s,
1H), 8.07 (d, J=2.4, 1H), 7.95 (dd, J=8.9, 2.4, 1H), 7.55 (s, 1H), 7.50 (d, J=9.1, 1H),
6.97 (dd, J=5.4, 1.5, 1H), 6.91 (s, 1H), 5.09 - 5.00 (m, 1H), 4.95 - 4.86 (m, 1H),
3.93-3.82 (m, 2H), 3.60 — 3.52 (m, 2H), 3.51 -~ 3.43 (m, 2H), 3.22 — 3.12 (m, 2H),
2.35-2.27 (m, 1H), 2.22 - 2.13 (m, 1H), 2.08 — 1.99 (m, 2H), 1.74 — 1.63 (M, 2H).

5-{2-[1-(2-Pyrazol-1-ylethyl)-1H-pyrazol-4-ylamino]pyridin-4-yl}-2-(tetrahydropyran-
4-yloxy)benzonitrile ("A38")

With the 1-(2-pyrazol-1-ylethyl)-1H-pyrazol-4-ylamine prepared above, the desired
product is obtained in 46% yield; HPLC-MS Ft. [min] 1.538;

HPLC-MS [M+H] 456;

"H NMR (500 MHz, DMSO-ds) & [ppm] 9.43 (5, 1H), 8.17 (d, J=1.7, 1H), 8.07 (d,
J=6.1, 1H), 8.00 (dd, J=8.9, 2.3, 1H), 7.75 (s, 1H), 7.59 (s, 1H), 7.55 — 7.51 (m, 2H),
7.45(d, J=1.5, 1H), 7.17 (s, 1H), 7.00 (s, 1H), 6.16 (t, J=2.0, 1H), 4.99 —4.89 (m,
1H), 4.61 —4.48 (m, 4H), 3.91 - 3.82 (m, 2H), 3.62 — 3.51 (m, 2H), 2.10 — 1.99 (m,
2H), 1.73 = 1.62 (m, 2H).

9-[2-(1-{2-[1-(2-Hydroxyacetyl)piperidin-4-yllethyl}-1H-pyrazol-4-ylamino)pyridin-4-
yl]-2-(tetrahydropyran-4-yloxy)benzonitrile ("A29")



HPLC-M5 Rt. [min] 1.353; HPLC-MS [ MtH] 457. Anal ogously to "A26",

5-(2-chl oropyrimdin-4-yl)-2-(tetrahydropyran-4-yl oxy)benzonitrile and

R1S, 2S) - 2- (4vwamonopy3azol - 1-yl met hypcycl opropyl ] net hanol pgirseeohies¢onpound
5-(241-((1S, 25) - 2- hydr oxynet hyl cycl opr gpyl net hyl) - 1H pyrazo[ - 4-yl am no] pyri m
di n-4-y11-2-(tetrahydropyran-4-yl oxy)benzonitrile (' A67") HPLC- M5 Rt.

[mn] 2.207; HPLC M5 [M+H] 447; 1H NMR (500 MHz, DIVBOd6) 6 [ppm 9.47 (s,
1H), 8.48 (dd, J=10.2, 71 2H), 8.42 (dd, J=8.9, 8.00 (s, 1H),
7.60 - 7.48% Hr(zzﬁqpenchnstsyl(ew)Jksmzazmwamnr@@yoﬂm Ay @tr@vsropzm 4.46 (t,

é 275 3:“;)4 glﬂxﬁﬁeﬁ%ﬁn%‘(@‘b& mﬁloV’SOHd)mgﬁar%gglgléth%@d 09794nmoB- ig SmO éé |()m
2H), 0.60 % @mia(erﬂlsgcﬂyed lmoﬂ@W:mzs%P@rrﬁ@k) Q‘UI!.Q' M@%Osmm hal ogously to

"AA2", 6-
521 2- (1o et B e R e 8 e R o A SRR AR 0595 - (et ran

ydr opyr an-stlutiooxy vtz atviooni teeperatas fpr NSM. HPLC-MS Rt. [nmin] 1.622; HPLC MS

[ MtH] 405; ( 53 (d, J=5.3,
11 g 51 7 oM R PR Epolon nbe kg 2505 1
7.55 (d, Js:&raBtedMﬂ)h etlylce(ade add 2ImBar MEDH. Th&@rgahiOghdsen ard Hhied, 4i1-93 (m 1H),
3.87 (m 3.58 -3.50 (m 2H), 2.10 - 1.98 (m 2H), 1.77
-1.62 (m %He%d dr %Wag’ﬁfﬁj%?y to "A42", 6-am no-2H pyridazi n-3-one gives the
conpound The crude product obtained is chromatographed over silica gel (dichloromethane,

5,12, (6 oxo-d S Yt oput dagl v 3yl Aol vt bl ] § 52 (1 etranvaropyran
HPLC-MS [M+H] 531;
"H NMR (500 MHz, DMSO-dg) & [ppm] 11.94 (br, 1H), 8.79 (s, 1H), 8.15 (d, J=5.4,
1H), 8.05 (d, J=2.4, 1H), 7.99 (s, 1H), 7.92 (dd, J=8.9, 2.4, 1H), 7.51 — 7.40 (m, 1H),
6.94 (dd, J=5.4, 1.3, 1H), 6.86 (s, 1H), 4.94 — 4.84 (m, 1H), 4.40 (s, 1H), 4.30 (d,
J=12.6, 1H), 4.11 (t, J=7.1, 2H), 4.07 — 3.99 (m, 2H), 3.91 — 3.82 (m, 2H), 3.66 —
3.58 (m, 1H), 3.58 — 3.49 (m, 2H), 2.87 (t, J=12.3, 1H), 2.59 — 2.50 (m, 1H), 2.10 —
1.97 (m, 2H), 1.78 = 1.61 (m, 5H), 1.51 — 1.37 (m, TH), 1.16 — 0.91 (m, 3H).

5-[2-(1-{2-[1-(2-Aminoacetyl)piperidin-4-yl]lethyl}- 1H-pyrazol-4-ylamino)pyridin-4-yl]-
2-(tetrahydropyran-4-yloxy)benzonitrile ("A30")
5-{2-[1-(2-Piperidin-4-ylethyl)-1H-pyrazol-4-ylamino]pyridin-4-yl}-2-(tetrahydropyran-
4-yloxy)benzonitrile (0.121 mmol; 60.00 mg) and BOC-glycine (0.145 mmol; 25.36
mg) are dissolved in 10 ml of DMF in a 50 ml flask, HATU (0.181 mmol; 68.79 mg)
and 4-methylmorpholine (0.362 mmol; 0.04 ml; 3.00 eq.) are added. The pale-yel-
low solution is stirred at room temperature for 2 h.

For work-up, the DMF is evaporated in a rotary evaporator, and residue is extracted
with ethyl acetate and 2 molar NaOH. The combined organic phases are dried, fil-
tered and evaporated, giving 127 mg of yellow oil of tert-butyl (2-{4-[2-(4-{4-[3-
cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-ylamino}pyrazol-1-yl)ethyl]-
piperidin-1-yl}-2-oxoethyl)carbamate.

These are dissolved in 5 ml of dioxane, and & ml of HCI in dioxane (4 molar) are

added. The yellow solution is stirred at room temperature for 1 h.



HPLC-MS Rt. [nmin] 2.058; HPLC-M5 [ M+1-1] 391; 1H NMR (500 MHz, DMSO d6)
[ppn] 12.54 (s, 1H), 9.95 (s, 1H), 8.53 (d, J=5.3, 1H), 8.49 (d, J=2.3, 1H),
8.38 (dd, J=%udho13o3®3s1H), 7.96 (d, J=10.0, 1H), 7.52 (déctdrbdy346.8, 2H),
6.90 (d, J=10.0, 1H), 5.00 - 4.85 (m , 3.87 (m 2H), 3.60 - 3.46 (m 2H),
2.11 - 1.97 (m 2H), 1.68 (m 2H). 013/ 034238PCl VE P2012/ 003449 82

Anal ogously to "A42", (2-am nopyridin-4-yl)nethanol gives the conmpound

542- (4- hydr oxynmet hyI pyri di n-2-yl am no) pyri m di n-4-yl] -2-(tetrahydropyran-4
yl oxy) benZemwark-up, {he'reggion setiopiy enyerertbasjoniai]g 2 el Nagi alived MeH] 404.
Anal ogousl t o

4-(6-am n%?ré}ﬁ%fﬁ‘%éﬁ‘ %g%%ﬁ‘gér"‘%%éﬂ n_];ahe Cot%br'%odx?/rlgap s pgﬁaess%rgsdéggénl%er?%m)val of

t he prot ectndmyagoeigd.gi ves t he corrpound 542 (6- piperidin-4-ylpyr

NN F . DR R to et B o PR AR AR PRRAR 457, 11y N
(400 MHz, rWBéhdﬁ)ettﬁar{qt)pginn@;(Bmg(%the]d-és;re&p?cﬁil(cd HRIZE5MSE Rl hin] 8.323; (d,

‘;_2364’(déI_DHPI§C-%Sfl\ﬂglgl]'SZ%JO:;ll'3’ 7.7, 3.0, 3H), 7.51 (dd, J=18.7, 9.2, 2H),
"H NMR (500 MHz, DMSO-dg) & [ppm] 8.79 (d, 1H), 8.14 (d, J=6.0, 1H), 8.04 (d,

J=2.3, 1H), 7.99 (s, 1H), 7.92 (dd, J=8.9, 2.3, 1H), 7.47 (d, J=6.3, 1H), 7.46 (s, 1H),
6.94 (dd, J=5.4, 1.4, 1H), 6.86 (s, 1H), 4.95 - 4.84 (m, 1H), 4.31 (s, 1H), 4.11 (¢,
J=7.1, 2H), 3.92 — 3.82 (m, 2H), 3.67 (d, J=12.4, 1H), 3.60 — 3.43 (m, 4H), 2.98 —
2.82 (m, 1H), 2.59 — 2.52 (m, 1H), 2.09 — 1.98 (m, 2H), 1.79 ~ 1.61 (m, 6H), 1.54 —
1.35 (m, 1H), 1.17 — 0.93 (m, 3H).

Synthesis using potassium tert-butoxide

5-[2-(3-tert-Butylisoxazol-5-ylamino)pyridin-4- y!]-2-(tetrahydropyran-4-yloxy)benzo-
nitrile ("A31")

Suzuki coupling
I
F

Cf U
e :»@<

-_—

KOtBu
dioxane



J=5.3, 1.6, 1H), 4.95 - 4.85 (m 1H), 3.93 - 3.79 (m 2H), 3.74 -3.61 (m

1H, 3.60 -3.44 (m 3H), 3.07 (in, 2H), 193 -2.80 (m 1H), 2.63 (m 2H),
2.10- 1.98 (wo Bidws48883- 1.55 (m 3H). Anal ogously to "Akh/ep2digodzadout yl

4- (5-arni nopyrazi n- 2- Api peri di ne- 1- car poxyl ate and subsequent renoval of the
protecting group Oyes the conpound 512-(5-pi peridi n-4-

yl pyrazi n-2-yl am no) pyri di n-4-y1]-2-(tetrahydropyran-4-yl oxy)benzonitrile
("A72") WD 2013/ 034238PCT/ EP2012/ 003449 83 HPLC-M5S Rt. [min] 1.297; HPLC M5
[ MtH]  457;2-(Tetrakird op@GanivHy ox DN E. 4.6)5-Btaprethy -, AR oxa o olHz2 -y IIS@P- 5= 10. 18

(o) 955, o 8 CroFhhip Mot #rdfo pishoRPye Rty Brbnb e 110 612
dissolved in 25 ml of dioxane and 10 ml of water in a 100 ml three-necked flask
under Ny, and 1.87g of potassium carbonate and 392mg of tetrakis(triphenyl-
phosphine)palladium(0) are added. The dark-brown solution is stirred at 90°C for
2.5h.

For work-up, the reaction mixture is cooled tc room temperature and diluted with
water and ethyl acetate and extracted. The combined organic phases are washed
with saturated NaCl solution, dried, filtered and evaporated, giving 3.5 g of crude
product, which is chromatographed over silica gel (ethy! acetate/petroleum ether)
for purification, giving 2.1 g of 5-(2-fluoropyridin-4-yl)-2-(tetrahydropyran-4-yloxy)-
benzonitrile; HPLC-MS Rt. [min] 2.135; HPLC-MS [M+H] 299;

100 mg of 5-(2-fluoropyridin-4-yl)-2-(tetrahydropyran-4-yloxy)benzonitrile are sus-
pended in 6 mi of dioxane in a 50 ml three-ne.cked flask under N3, 52 mg of 3-tert-
butylisoxazol-5-ylamine and 79 mg of KOtBu are added The yellow solution is
stirred at 80°C for 2.5 h. For work-up, the reaction mixture is evaporated in a rotary
evaporator, the residue is taken up in ethyl acetate and water and extracted. The
collected organic phases are dried, filtered and evaporated. The crude product is
purified by preparative HPLC, giving the desired product in 46% yield; HPLC-MS
Rt. [min] 2.556; HPLC-MS [M+H] 419;

"H NMR (500 MHz, DMSO-dg) & [ppm] 8.36 (d, J=5.7, 1H), 8.19 (d, J=2.4, 1H), 8.04
(dd, J=8.9, 2.4, 1H), 7.53 (d, J=8.1, 1H), 7.42 (dd, J=5.8, 1.6, 1H), 7.38 (s, 1H),
5.00 -4.88 (m, 1H), 3.96 — 3.85 (m, 2H), 3.64 - 3.50 (m, 2H), 2.12 — 2.00 (m, 2H),
1.79—-1.66 (m, 2H), 1.38 — 1.24 (s, SH).



1H), 7.53 (d, J=9.1, 1H), 7.32 (dd, J=5.5, 1.6, 1H), 4.92 (m 1H), 3.93 -
3.83 (m 2H), 3.62- 325 (m 5H), 3.09 2.94 (m 3H), 2.04 (m 3H), 1.97 - 1.82
(m 2H), 1.6%Q2%i3/@#Hps8 Anal ogously to "A26", PCT/EP2012/003449

5-(2-chl oropyri mdin-4-yl)-2-(tetrahyds®pyran-4-yl oxy)benzonitrile and

Cci s-4-(4-arninopyrazol -1-yl)cycl ohexanol give the conpound 5-{241-(4-

hydr oxycycl ohexyl ) - 1H pyr azol - 4- yI am no] pyrimdin-4-yl1-2-(tetrahydropyran-4-

e ISR S TS AR BB AT 1

7.4, 1H) lp%as/;oxwenzamﬁ&émﬂ;m 7.52 (d, 1.9.1, 1H, 7.33 (d, J=5.2, 1H),

494(m 07 (m 1H), 3.91 - 3.79 (m 4H)C|35 (m 2H), 2. 20-
1.97 (m 4H) 1.84- 1.53(m 8H). Anal og usly to "A1l1l"; but yl
2r - ani no- 3, 4, 5, 6-t et rahydr o- 23@441b| |d‘{0y1 1- P

0

\

5-Bromopyridin-2-ylamine (200 mg; 1.156 mrol) and tert-butyl 4-(4,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl)pyrazole-1-carboxylate (420.670 mg; 1.387 mmol)
are dissolved in 3 ml of dioxane and 1 ml of water in a 50 ml three-necked flask
under N, and potassium carbonate (0.131 mi; 2.312 mmol) and tetrakis(triphenyl-
phosphine)palladium(0) (133.5 mg; 0.116 mmgl) are added. The solution is stirred
at 90°C overnight.

For work-up, the reaction mixture is cooled t¢ room temperature, diluted with water
and extracted with ethyl acetate. The combined organic phases are dried using
sodium sulfate, filtered, and the solvent is evaporated in a rotary evaporator. The
residue is purified by chromatography (silica gel dichloromethane/methanol), giving
249 mg of tert-butyl 4-(6-aminopyridin-3-yl)pyrazole-1-carboxylate; HPLC-MS Rt.
[min] 1.304; HPLC-MS [M+H] 261.

85 mg of tert-butyl 4-(6-aminopyridin-3-yl)pyrazole-1-carboxylate are reacted with
100 mg of 5-(2-chloropyridin-4-yl)-2-(tetrahydrcpyran-4-yloxy)benzonitrile in accor-



car boxyl ate and subsequent renoval of the protecting group gives the conpound
WD 2013/ 034238PCTI E P2012/ 003449 84

5-12-(1 , 21, Fio iafinafl- hexahydro- [4, 4] bi pyr | dinyL- 2-¥] aehaedylosdbn- 2-y1] -2
(tetrahydr opyr an- - 4-yl oxy) benzoni tri ("A74") HPLC-Ms Rt. [mn] 1.351;
HPLC- M5 [ MkH] 456; 'H NVR (500 MHz, Dl\%bdm 6 [ppnl 11.44 (s, 1H), 8.74 (d,
J=9.9, 1H), 8.51 (d, J=10.1, 1H), 8. 39 (d, J=5.8, 1H), 8.32 (d, J=5.8, 1H),
8.22 (d, J=2.3, 1H), 8.06 (dd, J=8.2, 4.1, 1H), 7,71 (d, J=12.3, 1H), 7.61
-7.49 (m dadre with3b¢ apovddhnentiofi g(e(hera]rp&ﬁod‘aduﬂd-l)o; the Bichivald-Hieltwired@2- - 3, 83
(m 2H), 11 295(m 3H), 2.10 - 1.97
(m 1.80 ( °”29I)("”91t%96’3% IFfd %’R%’“étArhéf}%’gyd‘ﬂgi y to

5- (2- chl orrepyc-ivng ebit.Trmdn] 118482 HRLE- m@mﬂn—qm’ggan 4- yI oxy) benzonitrile and

1 (2 er - pU R HEhEU 320l 1-v) RS 4B, DRSS, S5yl Of the

5-{2-[1- (2-Bydriexygebbyd, )J=th4OMH 28)!)04731@53@%@]PY'90@@1IJ¥84? yzlai -2%)(tetrahydr opy
ran- 4-yl ox7y% benzonitrile 105; HPLC M5

[ MeH 407;7-8HANMRE (T530). M—é2 (Hvs 1d65'>67%cbis#ﬁi] J§5§71 @s1H>1J4.1%6 88§:4"8 41 (m

3H), 7.97 1(143) 3195)4353% B, 340 3'7525(14)’@3’ 358 11,.9@?%, 21-7),36/6(—d1.6\13‘§1’3 1H),

4.94 (tt, J=7 4.2(m 1H)', 3.92 - 3.81 (m' '3H), 3.72 (m 2H),
3.61 35ﬁﬂ)m 2H) 205 (m 2H), 1.77 ---1.60 (m 2H), WD

2013/ 034238PCT/ EP2012/ 003449 85 Anal ogously to "A42",

512- ( 5- br ono- 6- net hoxypyri di n-2-yl am no) pyri m di n-4-yl]-2-

(t et r ahydraymhresis 3clydrox ) benzonitrile and tert-butyl

4-(4,4,5, - i -

di oxabor o%é%é% %Yé éﬂﬁ’f Cé’%“BS’/? P]aﬁhﬁéc?rf]ué%} B‘o‘%@?gg(e_ ghd subsequent
removal or the protecting group gives the conpound

542- (2- met hoxy-1',2',3",6i-tetrahydrof 3, 1b|pyr|d|n 1-6-ylam no) pyri mdin-4-y
1] - 2- (tetrahydropyran 4 yl oxy) benzonitrife (' A76") i@ C-MSRt|. [mn] 2.018;
HPLC- M5 [ MtH] 485; 1H NWMR (800 gvHz, d6) 5[pr] \85_3 STTH, 8.65 -
O

8.56 (m 2H), 8748 (dd, J=9.0, |2.3, 1
HO

0]
NN NaH, DMF Pd(dppf)Cl,
F N 'e) KOAc, dioxane

Og” N N .
/)\ Buchwald-Hartwig
N Cl conditions
E—
S \\N Het-NH
N 0
O Kj
CQ/ \ N
/
NN 0



7.86- 7.79 (m 1H), 7.58- 7.49 (m 3H), 6.04 - 595 (m 1H), 5.00 - 4.88 (m
1H), 3.93- 3.83 (m 5H), 3.60- 3.51(m 2I-1), 3.41 -3.36 (rn, 2H), 2.92 (t,
J=5.6, 2H), W@%13/032388 (m 2H), 2.10- 1.99 (m 2H), 1.76CTEPEB2/(MH492H).

Anal ogously to "All", tert-butyl (2-anygopyriclin-4-ylnethyl)carbamate and
subsequent renoval of the protecting group gives the conmpound

5-[ 2- (4-am nonet hyl pyri di n-2-yl am no) pyri di n-4-y1] - 2-(tetrahydropyran-4-yl oxy
) benzonitrile g'A77" HPLC-M5 Rt. Imin] 1.251; HPLC-Ms [ MtH 402; 1H NWR (500
MHz, DVBO-&édChliqremrimidin-4ry)-2<tetraiydrogyao-4-yigxghenapnitaieys pEraled 28 WO

2013/ 03423@’9?6&?%%%1 9934885970 A1,

Preparation of compounds of the formula | by the Buchwald-Hartwig method

2-(Tetrahydropyran-4-yloxy)-5-{2-[1-(3-trifluoromethylphenyl)-1H-pyrazol-4-yl-
amino]pyrimidin-4-yl}benzonitrile ("A32")
With 1-[3-(trifluoromethyl)phenyl]-1H-pyrazol-4-amine, the desired product is
obtained in a yield of 12%; HPLC-MS Rt. [min] 2.717; HPLC-MS [M+H] 507;
'H NMR (500 MHz, DMSO-dg) & [ppm] 9.80 (s, 1H), 8.75 (s, 1H), 8.60 — 8.54 (m,

: 2H), 8.45 (dd, J=9.0, 2.2, 1H), 8.17 - 8.10 (m, 2H), 7.98 (s, 1H), 7.74 (t, J=7.9, 1H),
7.64 (d, J=7.8, 1H), 7.53 (d, J=9.1, 1H), 7.43 (d, J=5.2, 1H), 5.00 — 4.89 (m, 1H),
3.92 - 3.83 (m, 2H), 3.60 — 3.51 (m, 2H), 2.10 ~ 1.98 (m, 2H), 1.75 — 1.63 (m, 2H).

5-[2-(1-Methyl-1H-pyrazol-3-ylamino)pyrimidin-4-y|]-2-(tetrahydropyran-4-yloxy)-
benzonitrile ("A33")

With 1-methyi-1H-pyrazol-3-amine, the desired product is obtained in 36% yield;
HPLC-MS Rt. [min] 1.855; HPLC-MS [M+H] 377;

"H NMR (500 MHz, DMSO-dg) 8 [ppm] 9.70 (s, 1H), 8.49 (dd, J=5.8, 3.7, 2H), 8.42
(dd, J=9.0, 2.3, 1H), 7.58 (d, J=2.2, 1H), 7.53 (d, J=9.1, 1H), 7.39 (d, J=5.2, 1H),
6.62 (d, J=2.2, 1H), 5.01 — 4.84 (m, 1H), 3.95 - 3.81 (m, 2H), 3.76 (s, 3H), 3.62 —
3.49 (m, 2H), 2.13 - 1.98 (m, 2H), 1.78 — 1.59 (m, 2H).

5-[2-(1H-Pyrazol-4-ylamino)pyrimidin-4-yl]-2-(tetrahydropyrari-4-yloxy)benzonitrile
("A34")

With tert-butyl 4-aminopyrazole-1-carboxylate, the desired product is obtained in
4% yield; HPLC-MS Rt. [min] 1.804; HPLC-MS [M+H] 363;

"H NMR (500 MHz, DMSO-dg) & [ppm] 9.47 (5, 1H), 8.48 (m, 2H), 8.41 (dd, J=9.0,
2.2,1H), 7.79 (s, 2H), 7.53 (d, J=9.1, 1H), 7.32 (d, J=5.2, 1H), 4.97 — 4.87 (m, 1H),
3.92 - 3.82 (m, 2H), 3.60 — 3.49 (m, 2H), 2.10~1.99 (m, 2H), 1.75 - 1.63 (m, 2H).



86 2H), 3.91 -3.83 (m 2H), 3.60 -3.51 (m 2H), 209- 1.99 (m 2H 1.75- 1.62
(m 2H). "A74" with formal dehyde and form c acid gives the conpound

512- (1- met hywoI2D[2B4234' | 5' | 6r - hexahydro-[ 4, 4' ] bi pyri di ny PCPEPICRIRBEY pyri di n- 4
-y1] - 2- (tetrahydropyran-4-yl oxy) benzonytrile ("A78") HPLC-M5 Rt. [m n]

1.338; HPLC-M5 [ MtH] 470; 1H NMR (500 MHz, DMSO-d6) 5 [ppm 9.58 (s, 1H),
8.28 (d, J=5.3, 1H), 8.13 (d, J=5.2, 1H), 8.08 (d, J=2.3, 1H), 8.03 (s, 1H,
7.96 (dd, J=8.9 .4, 1H), 7.63 (s, 1H), 7.50 , J=13.0, 1 7.19 (dd,
a1 -{2rlty(2- '@e%xx%%yb 3H5>v2620k4y@nimpmm@?” 4-%}_}?3@%&@1%!@%394 -'3.82
(m 2K, 3u6d)s be’ﬁz&%tr(l@'l("AZ’Jﬂ) 2.95 - 2,83 (m 2H) 2.47 - 2.36 (m 1H), 2.21
(s, 3H Z‘I;i’ é . Anal ogousl #{W

1-(2- tert "@tﬂ“@)&/étmﬂb"-m’@ f‘é{mmw["é‘iﬁ'% “Yﬁr?d(tgh%é’&}é’m”f* bl of the
protecti n%éﬂl&@hﬁﬂrl@b?@@séé}%oclﬁ%WPMrled acetonijtrile in a 50 ml flask provided with

5-(241- (2- hydroxyet hyl ) - 1Hpyrazol - 4-yl am no] pyri di n-4-y1}-2-(tetrahydropyi an-
4-y| oxy) benggisiticstirrer, copgenser gngidryng e WS atbromasthy! rmeszleathmre VS [ M+H|

406, 1H NMg &g%@d&tﬁeé oﬁ;%gé ?tl’{ep Jan o%% s(tlgregéalf%’bagrbéﬁﬂe‘#atuﬂe 7.7, 18,

8.07 (d, J= d, J=31.6,
2H) 4, 98-90° W)Ta@Leaoognzsxtpeltselrre@alzw’@me hewrsiargGatrapmielpertua (t, J=5. 6.

3. 92- v’égﬁaqt(m 2H), 3.75 (t, J=5.7, 2H), 3.59 - 3.51 (m 2H), 2.08- 1.98
(m 2H) 1 60 (m 2H) Anal ogously to "A42", 5nethylisoxazol -3-ylanine
gi ves t he FoonpokHod, ’EBléZmé@-re is evaporated in a rotary evaporator and purified by prepa-

t hyl I 4- 2~ I b it
e | Sogh L AL B G B (S BIY L OB At Y o penzoni
DI\/BOdS G-IF[’l;rpMSﬂMHBpM(’s 1H) 8 57 (d, J=5.3, 111), 8.53 (d, J=2.3, 1H)
11°7) 3, SR soip SoOds mpr‘s‘faég‘m%ﬂékﬁ% a5 1 AP %0” 1 02 (m
2H), 1. 77 4=910,3P,(1M), 261 (s," A7 7 50i(%, mH)ovrml(demgde I@-I)WB@K@LS@HGI)QI ves the
conmpound 5-[2-(4-dine rsyl am nonet h¥ 5)yr| d |n 2 | am n%?spty gl n-ﬁ-yl] 2-

GO TR e e SRR A )
3.56 (ddd, J=11.5, 8.4, 3.1, 2H), 3.24 (s, 3H), 2.09 —1.98 (m, 2H), 1.75 — 1.63 (m,
2H).

5-{2-[1-(2-Morpholin-4-ylethyl)-1H-pyrazol-4-vlamino]pyrimidin-4-yl}-2-(tetrahydro-
pyran-4-yloxy)benzonitrile ("A39")

With 1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-ylemine, the desired product is
obtained in 7% yield; HPLC-MS Rt. [min] 1.537; HPLC-MS [M+H] 476;

"H NMR (500 MHz, DMSO-ds) & [ppm] 9.62 (3, 1H), 8.54 — 8.47 (m, 2H), 8.41 (dd,
J=9.0, 2.2, 1H), 8.06 (s, 1H), 7.70 (s, 1H), 7.£2 (d, J=9.1, 1H), 7.36 (d, J=6.2, 1H),
5.01-4.86 (m, 1H), 4.54 (1, J=6.3, 2H), 3.92 — 3.84 (m, 4H), 3.65 — 3.50 (m, 6H),
3.42 (br, 2H), 3.19 (br, 2H), 2.10 - 1.99 (m, 2H), 1.77 — 1.61 (m, 2H).

5-[2-(1-Pyrrolidin-3-yl-1H-pyrazol-4-ylamino)py:imidin-4-yl]-2-(tetrahydropyran-4-
yloxy)benzonitrile ("A40")

With the tert-butyl 3-(4-aminopyrazol-1-yl)pyrrolidine-1-carboxylate prepared above,
tert-butyl 3-(4-{4-[3-cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyrimidin-2-ylamino}-
pyrazol-1-yl)pyrrolidine-1-carboxylate is obtained in 12% vyield.



HPLC-MS Rt. [min] 1.272; HPLC-MS [ M+tH] 430; 1H NMR (400 MHz, DMSO-d6) 6 [ppni
9.61 (3, 1H), 8.28 (d, J=5.3, 1H), 8.16 (d, J=5.1, 1H), 8.09 (d, J=2.4, 1H),
8.03 (d, J=0wen20iddp423§. 97 (dd, J=8.9, 2.4, 1H), 7.67 WOPCT/EP2012/003449

2013/ 034238PCT/ EP2012/ 003449 88 (s, 1Hyy 7.52 (d, J=9.1, 1H), 7.20 (dd,
J=5.3, 1.6, lH), 6.83 (dd. J=5 1, 1.1, 1H), 4.96 -4.85 (m 1H), 3.94 - 3.81
(m 2H), 3.61 47(m2H) 337(5 2H) 2.16 (s, 6H), 208 1.96 (m 2H),
1.76- 161(m Anal ogousl 4- mor phol i n- 4 yridin-2-ylam ne
gi ves the dcdﬁg@mﬁﬂt eyutyl 3-(4-{4-[3- cyano-4 (tetrahydropyran4yloxy phenyl pyrlml in-2-

(4- mor pho')llélrlﬁ‘lo?gpéﬂo'lqwggrrbﬂ\oq’ﬁﬂ ﬁuaamefxw@ltéﬁafé cwds]ow%uﬁﬁ ethiyde@Rgxan- 4- yl oxy) b
enzonl trile . . [ 458 Anal ogously

to "A42", alle( Eﬂ@)ﬂrm[&fﬁfr'ﬁp dioypreeg (ﬂyilnPV' HW@QZE’FE vfe'S@M’aﬁﬁ“ﬁ@l;‘ugﬁ\?@éeq fle conpound

54211-(2 1H pyrazol - 4-yl am no] pyri m di n-4-y11- 2-
(tetrahyd%%@ﬁgwgﬁ%}%gi%f%ewz%m trile ("A83") HPLC- M5 Rt. 1[m n] 1.795;

HPLC-I\/B [ MaHwotis0op, the rispdiof50igtuneis, repNgsed daicaisingphinotar & Qs Thergolu-9. 54 (s,

0. 7,52 1o fugdercfl) » HrafelfbrapdighEeniprod i olfhgmbBlne 57,681
é (1500 Zz&desBeﬁﬂzrod:BchHlF(hﬁ NES—I5(94t [fﬁln]'ill 5223HB%C(M$ M;—Ip—l] 432,60- 3.45 (5m 14:;')2,( _
.10- 2. .. 105 . - - 1. ni,
2. W 201V EARDeaE Serh) BbnibY a8 taudkh o Badty Py € A8 542
451 Eézl Erzt ?)61116 ey 212), 8-41-(dd) 39.0,41 B- ‘Bﬁme&\Feﬂg)l Vi?si ('shﬁ-i)c@rﬁio(dndi=91 Crahvd
A Yy yri et r ahydr opy
ran- 4-vyl OXWZ%&& ‘Feﬁrf {"D 5§§ 51% Cﬂ\%“ﬁg ﬁrﬁ[}n(]“ %@4%)% P?L%)g\% [ MitH] 471;
)55, &E&“’*M?S oy %ﬁ”‘%ﬁé‘s"‘”*‘ﬁésgﬁ‘” e %01, Ty
, : m
7.52 (d, . 4740 53?”‘38“2 s, 1H), 6.96 (d, J=5.8, lH) 6.71 (s, 1H), 4.98 -
489(m1H) 4.2 (m 2H), 392382(m2H) 3.59 - 49(m4H) 3.2 (m
85 5( {21 (li")e{rahydrofuran 3-y|met$1% 1H-pyra 710I Z1fylzglml%w]pynmna|n 4-yI}-2-(tetra-

hydropyran-4-yloxy)benzonitrile ("A41")

With the 1-(tetrahydrofuran-3-ytmethyl)-1H-pyrazol-4-ylamine prepared above, the

desired product is obtained in 8% yield; HPL(C-MS Rt. [min] 1.986;

HPLC-MS [M+H] 447;

"H NMR (500 MHz, DMSO-dg) d [ppm] 9.49 (3, 1H), 8.52 — 8.45 (m, 2H), 8.41 (d,

J=8.9, 1H), 7.96 (s, 1H), 7.58 (s, 1H), 7.52 (d, J=9.0, 1H), 7.33 (d, J=5.2, 1H), 4.99

—-4.88 (m, 1H), 4.11 —4.04 (m, 2H), 3.91 — 3.83 (m, 2H), 3.76 (dd, J=13.8, 7.9, 1H),

3.70 - 3.60 (m, 2H), 3.60 — 3.51 (m, 2H), 3.47 {dd, J=8.3, 5.7, 1H), 2.76 — 2.65 (m,

1H), 2.10 —1.98 (m, 2H), 1.97 — 1.85 (m, 1H), 1.75 — 1.56 (m, 3H).

5-{4-[3-Cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyrimidin-2-ylamino}benzofuran-2-
carboxamide ("A42")

With 5-aminobenzofuran-2-carboxamide, the d=sired product is obtained in 5%
yield; HPLC-MS Rt. [min] 2.036; HPLC-MS [M+-H] 456;

"H NMR (500 MHz, DMSO-dg) & [ppm] 9.75 (s, 1H), 8.55 (dd, J=8.3, 3.7, 2H), 8.46
(dd, J=9.0, 2.3, 1H), 8.28 (d, J=2.1, 1H), 8.03 (3, 1H), 7.72 (dd, J=9.0, 2.2, 1H),
7.62 (s, 1H), 7.56 (dd, J=12.4, 9.1, 2H), 7.51 (d, J=0.6, 1H), 7.47 (d, J=5.3, 1H),



Anal ogously to "Al'l", 6-norpholin-4-yl pyrazi n-2-ylam ne gives the conpound
542-

(6- nor phol | nw®-2pk3peag i n- 2- yl am no) pyri di n-4-y11-2-(tetrahydropyran-4-yloxy)b
enzonitrile ("A85") N HPLC-M5S Rt73[min] 1.767; HPLC-MS [ MkH] 459.

Anal ogously to "Al'l", 4-(5,6-di hydro-4H pyrart-2-yl)pyridin-2-ylamne gives

t he conpound

542-[4- (5, 6-di hydr o- 4H pyr an- 2- Qpy | am no] pyridin - 2-

(tot t ahy o T Ay Gy s B SRS U PE) OB op | (20 Ba 3B 012/ 003449
90 HPLC M57&L 1 dminlor). 860; HPLC-Ms [ MkH| 455. Anal ogously to "A42",

4-cycl opropyl t hi azol - 2-'yl am ne gives the conpound 51244-

cyclopropylthlazol 2-yl am no) pyri m di n-4-yl11-2-(tetrahydropyran-4-yl oxy)benzo

nk} Ir II e (g ) (2- FH)P%IJ\@{ B{ngl IlﬁhWragoé&s)ﬁ h'ﬁ iR [1%"’ 2 4@%anfigl ogously to

5- (2 o a 6-"azas ) pyri 2-yl ami ne gives the
conpound pyran-4-yloxy) benzonltrlle ("A43")

5- { 245- (2 4-y1}-2
2t orr ano TR REABDREOL P yRHIAREH BB RURME bitRfiel dhoRE el putedt T Sy
HPLC—NB [be(]uol&/lobtalHewwRS‘(oa@@dj\HELC{MS@tU8)|n161 954 PIRLCLDISIMA(H,45TH) , 9. 86 (s,
8. 32, 1 0 8 4 1

9 (s, f;ﬁwé e Mﬁz??'\("%o ‘%ﬁéqpp}ngi“?é Mg %9 %9 ty, 23 ?ggg Gy 9, H)lH)
4.98 - 4. 88/=00, 213H)1H)47 68 (£ SIH)2HB? (d. B5I.1,s:H), 7.48 (d, J=2.1, 1H), 7.45 — 7.42

(m, TH), 7.32 (d, J=5.2, 1H), 620 — 6.13 (m, TH), 5.00 —4.88 (m, 1H), 4.56 — 4.45

(m, 4H), 3.91 — 3.83 (m, 2H), 3.61 = 3.50 (m, 2H), 2.09 — 1.98 (m, 2H), 1.76 — 1.5

(m, 2H).

5-{2-{1-(2,2-Difluoroethyl)-1H-pyrazol-4-ylamino]pyrimidin-4-yl}-2-(tetrahydropyran-
4-yloxy)benzonitrile ("A44")

With the 1-(2,2-difluoroethyl)-1H-pyrazol-4-ylamine prepared above, the desired
product is obtained in 11% yield; HPLC-MS Rt. [min] 2.069;

HPLC-MS [M+H] 427;

"M NMR (500 MHz, DMSO-ds) 8 [ppm] 9.56 (s, 1H), 8.53 — 8.46 (m, 2H), 8.42 (dd,
J=9.0, 2.2, 1H), 8.03 (s, 1H), 7.66 (s, 1H), 7.51 (d, J=8.1, 1H), 7.35 (d, J=5.3, 1H),
6.34 (tt, J=55.1, 3.8, 1H), 5.01 — 4.89 (m, 1H), 4.60 (td, J=15.1, 3.8, 2H), 3.93 -
3.76 (m, 2H), 3.56 (ddd, J=11.5, 8.4, 3.1, 2H), 2.10 — 1.91 (m, 2H), 1.77 — 1.62 (m,
2H).

5-{2-[1-(2-Piperidin-4-ylethyl)-1H-pyrazol-4-ylamino]pyrimidin-4-yi}-2-(tetrahydro-
pyran-4-yloxy)benzonitrile ("A45")

With the tert-butyl 4-[2-(4-aminopyrazol-1-yl)ethyl]piperidine-1-carboxylate prepared
above, tert-butyl 4-[2-(4-{4-[3-cyano-4-(tetrahycropyran-4-yloxy)phenyl]pyrimidin-2-
ylamino}pyrazol-1-yl)ethyl]piperidine-1-carbo:tylate is obtained in 27% yield.

119 mg of tert-butyl 4-[2-(4-{4-[3-cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyrimi-
din-2-ylamino}pyrazol-1-yl)ethyl]piperidine-1-carboxylate are dissolved in 3 mi of



WD 2013/ 034238PCT/ F, P2012/ 003449 91 2H), 4.36 -4.18 (m 4H), 3.92- 3.82 (m
4H), 3.61 -3.51 (m 2H), 2.08 -1.97 (m 2H), 1.74- 1.62 (m 2H). Anal ogously
o "Al", tewodulaghzd- (2-am nopyrim di n-4-yl) pi peri di nepty/gerboooydsat e Wit h

subsequent renoval of the protecting up gives the conpound 5-[2-(4-

pi peri di n-4-y| pyri m di n-2-yl am no) pyridi n-4-y1]-2-(tetrahydropyran-4-yl oxy) be
nzonitrlle ("A89") HN Th N HALOMS R. [min] 1.287; HALO M5 [ MtH 457; 1H
NVR (500 MHz, DMSO-d6) 6 [ppm 10.46 (s, 1H), 8.66 (d, J=9.9, 1H), 8.58 (d,
J=5.1, 1Hydriegd dixanegazn3 (ilwf HGH digxar® (ecno ﬂzeaddelm)Thes(etWN@@@tlomiss 9, 2.4,

1H), 7 56 , 1.99 2 .98- 1.82 2 1.75
- lf) 64 SEP%Q at Pﬁﬁfe%&ulé?urefo %B,Q‘P 6- ﬁr;nr ph|(;|l)| n-4-y| pyri dagir 2 3-|;I)an‘i ne
gi ves t he Thempecttoh r5ikR¢ G5 mdphadlbasMugvmmglmMaOBayﬂ@MrﬂmefbyThe

di n-4-yl . hy: -4-y| - itril N "
015 034 saReEh SBBYE b B igiee ?ﬁ@é%}%“eﬁsﬁgﬁi 9@39@?%“‘&\%5 9.69 (s,
1H), 8. 24 chdhmdtebraphedH)iving 908ng df thé=2sifed dbhporhdBIRLT-BIS Rim{m@2H), 7.86 (d,

J=9.8, 1H), 7.34 (t, J=8.6, 1H), 7.19 (dd, J=5.3, 1.6
1H), 4. 9515%%4‘%'8]@%&] %91 -3.80 (m 2H), 3.73 (dd, J=16.7, 11.7, 4H),

3.60 - 3. 49 NUR @) Mz OMSOHPS [5] B (s 2H)88 51 -4K (m, ) 8.41.(@B; 1.64 (in,

2 Anal Ly, "ALL" |_- -anjno: 3., 4'

H) -t e?r g&@ﬁ 1&”{@%1‘]{ bf'%%ri gﬁ&ylggﬁsa%g%bg&ﬁ At G %u’ﬁggqﬂglr)lt removal
gf [ tzh(elgr @tm(d wgmr QHP 4999/281 9d1@n mun L”Jaflsr? 2H) 3. 91 —3;33 (m, rleO)“ n 4 0-2-(
Dot Catdr ol Gy B oAbt 2y AR (g e S, Sy 208 D6 (. B Y

1.88 — 1.63 (m, 6H), 1.55 — 1.42 (m, 1H), 1.33 — 1.24 (m, 2H).

Synthesis of 5-{2-[1-(3-methoxypropyl)-1H-pyrazol-4-ylamino]pyrimidin-4-y}-2-
(tetrahydropyran-4-yloxy)benzonitrile ("A46")

73 Lo
/4
H
EtOH, dioxane )\
Ul
X
TEA, 100° /O)
O

5-(2-Chloropyrimidin-4-yi)-2-(tetrahydropyran-4-yloxy)benzonitrile (200 mg) are dis-

Z

O

solved in ethanol and dioxane in a 100 ml thrze-necked flask, and the 1-(3-meth-
oxypropyl)-1H-pyrazol-4-ylamine (129 mg) prepared above and 0.8 mi of triethyl-
amine are added. The yellow solution is stirred at 100°C for two days.

For work-up, the mixture is evaporated in a rotary evaporator and purified by chro-
matography, giving 71 mg of the desired product; HPLC-MS Rt. [min] 2.041;
HPLC-MS [M+H] 435;

"H NMR (500 MHz, DMSO-dg) 5 [ppm] 9.47 (5, 1H), 8.51 — 8.45 (m, 2H), 8.41 (dd,
J=9.0, 2.3, 1H), 7.91 (s, 1H), 7.58 (s, 1H), 7.£2 (d, J=9.1, 1H), 7.33 (d, J=5.2, 1H),



HPLC-M5 Rt. [min] 1.291; HPLC-MS [ MtH] 456; 1H NMR (500 MHz, DWVSO-d6) [ppm
9.63 (:s, 1H), 8.51 (s, 1H), 8.27 (d, J=4.2, 1H), 8.12 - 8.01 (m 2H), 7.61 -
7.54 (in, 1Hwo 261343468, J=6.7, 1H), 7.30 (d, J=8.2, 1H), r@r/Ri0{xh034%6.0, 1H),
6.75 (t, J=7.5, 1H), 4.97 - 4.88 (m 1, 3.92 - 3.82 (m 2H), 3.62 - 3.53
(m 311), 3.06 (d, J=11.9, 2H), 2.72 - 2.56 (m 3H), 2.08 - 2.00 (m 2H),
1.87- 1.77(m 2H), 174- 1. 58(m 4H) . Anal ogously to "All",

6- (5, 6-di hydro- 4H pyran-2-yl ) pyrazi n-2-yl am ne gi ves the conpound
5- 1246- (546991rHy8;&(on4|H=u)p9r1aM—§|9) B, a°>z3/ = 3-8/ (ahi2ho] PO -2 4oyAk 2-

3 8522250' o 1H%%("¥ B8 Ree ot By 5O ks (O U e, 72 (s hy
8.40 (s, 835(d J531,821-817m1,811dJ24 1H),

353 1 e‘SJV s & o Slafniato 2y By iin vl B 1T Sy

3. 91 - 3. 83tetmahy@idpyrad-6PloxBbéazdnitrileth47"2. 34 - 2.24 (m 2H), 2.08 - 1.98 (m
2H), 1.93 - 1.84 (m 2H),

B Oa N+o’
0.0 SN
B I J .

- X
® X

Br O

% % S 2.0

5-Bromo-2-nitropyridine (200 mg; 0.985 mmol) and 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-3,6-dihydro-2H-pyran (227 mg; 1.084 mmol) are dissolved in

3 ml of dioxane and 1 ml of water in a 50 ml three-necked flask under N2, sodium
carbonate (208 mg; 1.971 mmol) and bis(triphenylphosphine)palladium(il) chloride
(69 mg; 0.099 mmol) are added. The mixture is heated at 80° for 1 hour and stirred
at room temperature overnight.

For work-up, the dioxane is evaporated in a rotary evaporator, the residue is diluted
with water and extracted with dichloromethane. The combined organic phases are
washed with water, dried, filtered and evaporated. The residue is purified over a
silica-gel column (petroleum ether/ethyl acetate 1/1), giving 174 mg of 5-(3,6-
dihydro-2H-pyran-4-yl)-2-nitropyridine; HPLC-MS Rt. [min] 1.665;

HPLC-MS [M+H] 207.



1.76 - 1.64 (m 2H). Anal ogously to "A40", 4-nethyl oxazol -2-ylam ne

gi ves. the conpound 5[ 244-

met hyl oxazolwd yhaesue) pyri m di n- 4-y1] - 2- (t et uahydr opyr amedytooxgopdzenzoni tri |
e ("A93") HPLGMs Rt. [min] 2.066; HPRLC-MS [MeH 378; 1H NMR (500 MHz,
DMSO-d6) 6 [ppn] 10.64 (s, 111), 8.57 (dd, J=13.8, 3.8, 2H), 8.45 (dd, J=9.0,
2.3, 1H), 7.62 (d, J=5.3, 1H), 7.53 (d, J=9.1, 2H), 4.99 - 4.89 (m 1H), 3.91
- 383 (m 2H), 3.60 - 3.51 (m 2H), 2.10 - 1.99 (m 5H), 1.73- 1.63 (m 2H).
Anal ogous| Y489 '0n48.6-dihydro-2 -pyran-4-yl)-2-nitrapyridine are hydrogenated using

5-(2-chl or L Ik b élmo% = tyl w@ htFihd B o Fil_

1-(2-t ert-@g{rﬁg%?@? -1 n%hﬁégdoﬁ?ﬁﬂjylrgﬁfﬁ% W tﬁﬁ%bsgaéu@r?{?ur}?ésrrgl\/al of the

pr ot ect i ngewdoribang exaponied ongova evaporator, giving 138 mg of 5-(3,6-dihydro-2H-

Tt pyr azol et AU e An s e R BHAES kloh s rqagter fglhen abee U v e
[mn] 2.57%®n. HPLC- M5 [ MtH] WD 2013/ 034238PCUE P2012/ 003449 94 NVR (500
e, DN 8ol AR B0 Mo S il nep a8y 755,
(d, J=6. 4, didro-2#-ABaf-#;y\byhdib;2-Pahine3prépaied, 54=5H-6B,6-AMydra228-pyréh-#4 (m  1H),
2.18 - 2. OyT)pglr%in-%ljglém|2n’o?p1yri-dgh'—?—?l}&%etﬁa@ydropyran-4-y|oxy)benzonitrile is obtained

in 23% vyield under the Buchwald-Hartwig corditions indicated; HPLC-MS Rt. [min]

1.717; HPLC-MS [M+H] 455;

"H NMR (500 MHz, DMSO-dg) 8 [ppm] 11.19 (s, 1H), 8.38 (dd, J=9.1, 6.2, 2H), 8.24

—8.21 (m, 1H), 8.13 —8.04 (m, 2H), 7.68 (s, 1H), 7.57 (d, J=9.1, 1H), 7.54 — 7.45

(m, 2H), 6.37 (s, 1H), 4.99 — 4.89 (m, 1H), 4.226 ~ 4.20 (m, 2H), 3.91 — 3.81 (m, 5H),

3.61 -3.52 (m, 2H), 2.47 (m, 1H), 2.09 — 2.00 {m, 2H), 1.75 - 1.64 (m, 2H).

5-[2-(1",2',3',6"-Tetrahydro-[3,4"bipyridinyl-6-ylamino)pyridin-4-yl]-2-(tetrahydro-
pyran-4-yloxy)benzonitrile ("A48")

The same reaction sequence starting from tert-butyl 4-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)-3,6-dihydro-2H-pyridine-1-carboxylate gives tert-butyl 6-{4-{3-
cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-ylamino}-3',6'-dihydro-2'H-[3,4']-
bipyridinyl-1'-carboxylate.

tert-Butyl 6-{4-[3-cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-ylamino}-3',6'-
dihydro-2'H-[3,4"1bipyridinyl-1'-carboxylate (247 mg; 0.134 mmol) are dissolved in 2
mi of dried dioxane, and 2 ml of HCI in dioxane (4mol/l) are added. The reaction
mixture is stirred at room temperature for 1 h.

For work-up, the reaction mixture is rendered basic using 2 molar NaOH. The solu-
tion is then evaporated in a rotary evaporator, and dichloromethane is added. The
organic phases are dried, filtered and evaporated. The crude product is purified by
chromatography, giving the desired product in 20% yield; HPLC-MS Rt. [min] 1.352;
HPLC-MS [M+H] 454;

'H NMR (500 MHz, DMSO-ds) & [ppm] 10.67 (br, 1H), 8.79 (br, 2H), 8.41 (d, J=2 .4,
1H), 8.34 (d, J=5.7, 1H), 8.17 (m, 1H), 8.06 — 7.96 (m, 2H), 7.84 (s, 1H), 7.64 (d,



Anal ogously to "A26",
5-(2-chl oropyri m din-4-yl)-2-cycl obutyl net hoxybenzonitrile and
[ (13, 2S) - 2- (#x@minopypsazol - 1-yl net hyl ) cycl opr opyl ] met han@cTgipwa2/03€19conpound
2- cycl obutyl net hoxy-5-(2-1114(1S, 2S) - 27hydr oxynet hyl cycl opr opyl net hyl ) -

1H pyrazol - 4-yl arni no] pyri m di n-4-yl}benzonitrile ("A95") OH N N N
HPLC-MS Rt. [min] 2.677;, HPLC-MS [ M+rH] 431; 1H NMR (500 MHz, DMSO-d6) 6 [ppni
9.49 (s, 1H),_8.528. 41 (rn, BI—?, 8.02 (s, 1H), 7.56, (s, 1H), 7.43 (d, J=9.0,
Ty v a0 7. iR 5 g2 b, 0 (ot (124085, 1 525 B35 b6 Gry 4. 06
(dd, J=14.{}) 6.98.— 3HB.m33P3 Lag(s QF%,“S.@‘! — 5630 (MHH), 833 (31 4H) 2HR. 88 - 2.73
(m 1H), 2.17 - 2.02 ém 2H), 2.02 1.84 gm 4%3, 1.19- 0.96 (rn, 2H), 0.57 -
0.41 (m 2Hf0 (&) ogBlsi 9t A 1,74 e 6200 ¢H).

4- (6- am nopyr azi n- 2- yQpi peri di ne- 1- car boxyl ate and subsequent renoval of the

protecting group gives the conpound 542-(6-piperidin-4-
yl pyr azi n- Pha/fodenving commpiotnds areyarppare( eealoghysly opyr an- 4- yl oxy) benzonitril e

("A96") WD 2013/034238PC1/E P2012/ 003449 95 Anal ogously to "A26",

5-(2-chl oropyrimdin-4-y1)-2-cycl obutyl net hoxybenzonitrile and

4- (4- am nopyraz®l - 1- yl ) cy Shrotiereamal/ogiange t he conpound

2-cycl obut yl Ret hoxy542- 0- (4- hydr oxycycl ohexyl ) - 1H pyrazol - 4-yi am nol pyrim din
-4-y1} benzomiéf,,i! A+ HPLC-MSR—— [mnl—2765—HRLCM5—{-M—HH 445; 1H
NMR (500 M—|zA :'bIVBOdG) b [ppm 9. 46 (sN 1H), 8,48 (d, J=2.3, 2H), 8.43 (dd.
J=8.9, 2.3, 1H), [7.95 (s, 1HXI(-= s,~xdH), 7.42 (d, J=9.0, 1H), 7.B83 (d,
J=5.2, 1H), 4.43 (d, J=3.4, |1H), 4.22 (d,| J=6.4, |2H), 4.16 - 4.06 (m 1H),
3.86 - 3.80 (m 1H), 2: 2.18-:%.05(m 4H), 2.00- 1.85 (m
4H), 1.84 - 1.68 (m| 4H), m 2H). Anal ogously to "Al1l",

5- (tetrahydropyran-4cy )pyrazin-2-yl apinne gi ves the conpound

2- (tetrahydropyran-4-yloxy)-5-{245-( t hydr opyr an- 4- Qoyr azi n- 2-yl am nol pyr
i di n-4-yl|l benzonitrile ("A98")

% "
O
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HPLC-MS Rt. [min] 1.646; HPLC-MS [M -H 1]458; 1H NVR (500 Mz, DMSO-d6) 6
[ppr] 10.06 (s, 1H), 8.75 (s, 1H), 8.37- 8.31 (m 2H), 8.25 (s, 1H), 8.13 (t,
J=5.4, 1H), &d¥61303%399 (m 2H), 7.53 (d, J=8.9, 1H), 7. 82r/femj2adzks3, 1.6,
1H), 4.97 - 4.85 (m 1H), 3.94 -3.84 (y§ 2H), 3.61 -3.53 (m 2H), 3.32 - 3.25
(m 21-1), 3.01 --2.81 (m 3H), 2.10 i- 1.96 (m 4H), 1.86 (qd, J=12.9, 3.8,
2H), 1.76- 1.60 (m 2H). WD 2013/ 034238 96 Anal ogously to "All",
(5-am nopyrazin-2-yl)net hanol gives the conpound_ 542- (5-

hydr oxynet hW68yr azi n- 2- yl ami no) pyri di n-4-yl]-2-(tetrahydropyran-4-yljoxy)benzo

nitrile ("A99") J N S
0 '
0

IIA61II H
N N N
T T
= 4
CH
H SN
O
IIA62II H
N N
(T 10
\
=
H
H \§N
O
IIA63" H
NS N N\




HPLC-M5 Rt. [mid] 1.457; HPLC-M5 [ MtH 404; 1H NMR (500 MHz, DMSO-d6) 6 [ ppni
10.00- (s, 1H), 9.05 (d, J=1.3, 1H), 8.33 (d, J=5.3, 1H), 8.30 (s, 1H), 8.12
(d, J=4.1, 1%2013/09&3;(% J=8.9, 2.4, 1H), 7.90 (d, J=0.BcT/dkpi2/063468(d,
J=9.0, 1H), 7.29 (dd, J=5.3, 1.6, 1H),,.35(t, J=5.8, 1H), 4.97 4.87 (m
1H), 4.55 (d J=5.6, 2H), 3.92 -3.82 (m 2H); 3.61 - 3.52 (m 2H), 2.09 -
1.98 (m 2H), 1.75- 1.61 (in, 2H). Analogously to "Al",

6- (t et rahydr opyr an-4- Qpyri dazi n- 3-yl am ne gives the conpound

2- (tetrahydropyran-4-yl oxy)-5-{246- (tetrahydropyran-4-yQoyri dazi n-3-yl am nol p

Joe: TH NRLEO6 S MEE Y & i el vy o Pogroasil A, M 1
8.11 (d, 3uBsehuehtlem@a08f the&r(ﬂect(ng;graz&p gives e com@undri-[22H)Riperidds44 . 85 (m

éHz)l ?mozﬂ1l%p%‘rlazz(<ﬂ]§-y%a mg%y mdn}%ﬁﬁzl- tggaﬁy?rw?%@ Lmjx@ %&mum‘s”) 3. 10-

2013/ 034233@2Ty EP2012/ 003449 97 Anal ogously to

5-(2-chl oropyri mdi n-4-y1)-2-(tetrahydropyran-4- yI oxy) benzonitrile and

trans- 4- (4-am nopyrazol - 1-yl exanol give the conmpound 54241- (4-

hydr oxycycl ohexyl ) - 1H pyr azol—=%- yl/Am nol pyri m di n- 4-y1} - 2- (t et r ahydr opyr an- 4-
yl oxy) benzonitrile ("AlOl"/ (dd;7N=9.0, 2.3, 1H), 7.96 (s, 1H),

/ ==N
N\N
iy o~

HPLC-MS Rt. [min] 1.537: HPLC-MS [M+H] 446;
"H NMR (500 MHz, DMSO-dg) 8 [ppm] 9.46 (d, J=12.2, 1H), 8.49 (dd, J=7.3, 3.7,
2H), 8.41 (dd, J=9.0, 2.3, 1H), 7.99 (d, J=12.4, 1H), 7.59 (s, 1H), 7.53 (d, J=9.1,
1H), 7.33 (d, J=5.2, 1H), 4.94 (m, 1H), 4.25 — 4.13 (m, 1H), 3.93 — 3.82 (m, 2H),
3.56 (m, 6H), 3.09 (d, J=12.5, 2H), 2.71 — 2.58 (m, 2H), 2.14 — 1.95 (m, 4H), 1.86 —
1.60 (m, 4H).

Analogously to "A11", methyl 2-aminoisonicotinate gives the compound 2-{4-[3-
cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-ylamino}isonicotinic acid ("A65")
OH

7 N\
SIS
HN

A\ O/

N/

\
\N

HPLC-MS Rt. [min] 1.682; HPLC-MS [M+H] 431:
"H NMR (500 MHz, DMSO-dg) & [ppm] 10.00 (s, 1H), 8.42 (d, J=5.2, 1H), 8.36 (s,
1H), 8.32 (t, J=5.3, 1H), 8.11 (d, J=2.4, 1H), 7.99 (dd, J=8.9, 2.4, 1H), 7.95 (d,



7.61 -7.50 (in, 2H), 7.34 (d, J=5.2, 1H), 5.00 4.90 (nn, 1H), 4.63 (d, J=4.4,
1H), 4.15 - 4.04 (on, 1H), 3.94 - 3.83 (m 2H), 3.61 3.46 (m 3H, 2.11 -
1.88 (m 6H) wobkoBms4238 63 (m 41-1), 1.43- 1.29 (m 2H). rAnel0goUsSHY tO
"ALl", (3-am nopyrazin-2-yl)nmethanol giyes the conpound 5-[2-(3-

hydr oxynmet hyl pyrazi n- 2-yl ar ni no) pyri di n-4-y1] - 2-(tetrahydropyran-4-yl oxy) benz
onrtnle ("A102' ) HPLC-MS Rt. [mi n] 1 530 HPLC- M5 [ MtH] 404; 1H NWR (400
MHz, DMSO- cl5 [;) 9.41 (s, 1 9 (s, 111), 8.34 (d, J=5.2 1H) 824
L 320 7000 1P RBD Lt =952 ). 7144 (dg GB], 92715, 2000 O16H0ST 8148, I

thy, 4 67 P3G ngw'**@%o (a%ﬁ@% e S 53?63 -
3.51 (rn, 2H), 2.10 - 1.98 (m 2H), 1.77 - 1.61 (m 2H. WD 2013/ 034238PCT/
E P2012/ 09—\%%?‘0%0%§|y to "A11", tert-butyl 4-(2-aminopyrimidin-5-yl)piperidine-1-carboxylate

and subsequent removal of the protecting group gives the compound 5-[2-(5-

piperidin-4-ylpyrimidin-2-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzo-

nitrile ("A66")

N
N

HPLC-MS Rt. [min] 1.353; HPLC-MS [M+H] 457.

Analogously to "A26", 5-(2-chloropyrimidin-4-yl)-2-(tetrahydropyran-4-yloxy)benzo-
nitrile and [(1S,2S)-2-(4-aminopyrazol-1-ylmethyl)cyclopropyllmethanol give the
compound 5-{2-[1-((1S,2S)-2-hydroxymethylcyclopropylmethyl)-1H-pyrazol-4-yi-
amino]pyrimidin-4-y[}-2-(ietrahydropyran-4-yloxy)benzonitrile ("A67")

_OH o
< N= H
< A N
AVN} >/_N\ _: Q
N\:)_</<' °
\\N

HPLC-MS Rt. [min] 2.207; HPLC-MS [M+H] 447

"H NMR (500 MHz, DMSO-dg) & [ppm] 9.47 (s, 1H), 8.48 (dd, J=10.2, 3.7, 2H), 8.42
(dd, J=8.9, 1.8, 1H), 8.00 (s, 1H), 7.60 — 7.49 (m, 2H), 7.33 (d, J=5.2, 1H), 4.93 (tt,
J=7.9, 3.8, TH), 4.46 (t, J=5.5, 1H), 4.05 (dd, J=14.0, 6.7, 1H), 3.89 (m, 3H), 3.62 —
3.47 (M, 2H), 3.37 — 3.22 (m, 2H), 2.09 — 1.98 (m, 2H), 1.75 — 1.61 (m, 2H), 1.16 —
0.98 (m, 2H), 0.60 — 0.41 (m, 2H).



Anal ogously to "A26",

5-(2-chl oropyri m di n-4d) - 2- cycl obut yl met hoxybenzonitril e and

1- ( 2- met hoxyeaiovgla)osdkk pyr azol - 4-yl ani ne gi ve the conpounBcT/EP2012/003449

2-cycl obut yl nmet hoxy- 5-{ 2- 0- (2- net hoxye{yl ) - L1H pyrazol - 4-yl am nol pyri m di n- 4-
yThenzonitrile (A 103'"') HPLCGMS Rt. [mn] 2.839; HPLC-MS [ MtH] 405; 1H NWMR
(500 MHz, DMSO-de,) [ppm 9.47 (s.8.48 (d, J=1.8, 2H), 8.43 (d. J=8.9, 1H),
7.94 (s, 11-1), 7.57 (s, 1H), 7.41 (d, J=9.0, 1H), 7.33 (d, J=5.2, 1H), 4.29
-4.18 (m Anelogpusiy te8A42", 63a8nQ-2-peihyl-2H-pwriqazin-3iane p@s-the compewqd 1H) | 217-
2.04 (m 2H), 41 -~ 18 - - | o\ [ )

5~ mor phol PRy TR R o Ty bR SRkl iy etrahyaro

542- ( 5- nompyeoi-#-yloky \peneoriiyllepf/ AB&) n- 2- yl am no) pyri di n-4-y1] - 2- (t et rahydr opyr an
-4-yl oxy) benzonitrile ("Al 18') HPLCGMS Rt. [min] 1.278: HPLC-MS [ MtH] 472;
1H NMR (500 MHz, DVBO-c1%) o [ppm 9,67 (s, , 8.26 (d, J=5.3, 1H), 8,16
-8.11 (m 2H), 8.09 (4 =2\4,11H), 7.99 -7/94\(m 2H), 7.76 (d, J=8.5, 1H),

7.60 (dd, i=8.6, 2.3,°1H), %4 J=0.1, 7.20 (dd, J=5.3. 1.6, 1H),
4.95 -4.84 (m 1H), 3.92 - 3.8%( 3.61 - 3.50 (m 6H), 3.38 (s, 2H),
2.36 (s, 4H), 2.10 -1.99 (m 2N, /.

62 (m 2H). WD 2013/ 034238PCT/ E
P2012/ 003449 99 Exanples 105-117 Anal ytial nethods: LCMS anal ysis: Method A

A-0.1% of TEA in H20, B-0.1%of TEAin ACN: flowrate 2.0 m/mn. Col um:
XBridge C8 (50 x 4.6mm 3.5 p) Method B: Al 10mV NHAHCO3, B: ACN; flow '-ate:

Vet hod A THECROE S0 b g TERC B0 ) 45,10 of TEA'1n ACN 1l ow rate -2.0
m / min. CoHUMMMR (X8 Mide DB8S03B) R4pmninid.0B(s5 1p)..8.53 (d, J=5.3, 1H), 8.51 (t,

J=4.4, 1H), 8.39 (dd, J=9.0, 2.3, 1H), 7.96 (d, J=9.8, 1H), 7.55 (d, J=5.3, 1H), 7.51

(d, J=11.8, 1H), 7.00 — 6.94 (m, 1H), 4.93 (m, 1H), 3.87 (m, 2H), 3.62 (s, 3H), 3.58

—3.50 (m, 2H), 2.10 — 1.98 (m, 2H), 1.77 — 1.62 (m, 2H).

Analogously to "A42", 6-amino-2H-pyridazin-3-one gives the compound 5-{2-(6-oxo-
1,6-dihydropyridazin-3-ylamino)pyrimidin-4-yl}-2-(tetrahydropyran-4-yloxy)benzo-
nitrile ("A69")

HPLC-MS Rt. [min] 2.058; HPLC-MS [M+H] 391:

"H NMR (500 MHz, DMSO-dg) & [ppm] 12.54 (s, 1H), 9.95 (s, 1H), 8.53 (d, J=5.3,
1H), 8.49 (d, J=2.3, 1H), 8.38 (dd, J=9.0, 2.3, 1H), 7.96 (d, J=10.0, 1H), 7.52 (dd,
J=15.9, 6.8, 2H), 6.90 (d, J=10.0, 1H), 5.00 — 4.85 (m, 1H), 3.87 (m, 2H), 3.60 —
3.46 (m, 2H), 2.11 — 1.97 (m, 2H), 1.68 (m, 2i).



Synt hesi s of 5-brono-2Z-cycl opropyl net hoxybenzon. rile ON Sodi um hydri de,
60% suspension in oil (3.6 g, 0.09 nol), is added to a sol ution of

cycl opr opyl nepharsab266. 49 g, 0.09 rnol) in dry DVF (200 pei/ERpi2d@4hder
nitrogen. After 30 mn at 0C, 5-brono-g»fluorobenzonitrile (12.0 g, 0.06
rnol) in dry DMF (50 m) is added, and the reaction is stirred at 50C for 16
h. Ice-water (200 ml) is added to the reaction m xture, which is then
extracted with ethyl acetate (2 x 200 nl). The organi c phases are washed with

wat er (2 RAMapgoHsly t%W%af%@’ét"@HY%@rﬂcMWﬁW@?Q' ayegarqmraﬁspt(nﬁc 5@ m) and
dried over, émwmrwyhainez yAiSd) oy RAR4- ygfz iéieah?s'ﬂowam 27 %) )BERSE product is
purified by chromat ography, giving 14 g of a yellow oil

2013/ 034238PFe TN 2/ 003449 100 1H NVR (400 MHz, CDCI3): [ppn] 7.65 (d, =
2.48 Hz, 1H), 7.59 (dgp.J = 2.48, 8.96 Hz, 1H), 6.84 (d, Jr 9.00 Hz, 1H),
3.92 (d. J = 6.84 Hz, 2H), 1.27-1.34 (m 1H), 0.65- 0.09 (m 2H), 0.35-0.41

(m 2H); LCMVs: (nethod 52, (MtH), RT 4. 960m n. Synt hesi s of
2-cycl opropyl nmet hoxy- 5- (¥4, 4 -tetramethyl-1, 3 2-di oxaborol an-2-yl k

benzonitrile ON A sol ufli on eRD- 2 cl opr opyl net hoxybenzonitrile
(14.0g. 0.055 nmol) in 1,4- di 2 a>|s degassed for 10 mn,

bi s(pi nacol at 0) di boron (15.5 g, ,
[1,1" - bi s(di phenyl phosphi no)ferrocene] pa I adium (11) dichloride (1.0 g,
0.00138 nol), 1,1 -bis(diphenyl phosphi no)}qerrocene (0.75g. 0.0138 nol) and
pot assi um acet ate (10,9 g, 0.111 nol) are added at roomtenperature. The

m xture i SM&G-MSIRGME] 17969 BRLEOMSIR+h] 4%he nixture is all owed to cool to
roomtenperature and filtered oft The filtrate is evaporated in a rotary
evaporator and taken up with ethyl acetate (300 m ), washed with water (2 x
200 m) ardhakgousigttie A sUdiarkbuyl o(G-aeinopyitazon3yhpireddioeitdarkeoxylade i ed over

sodi um sul filtrati 2 C r C r by

chr omat Ogragmgh;ﬁ/Ps&;L&ﬁberé%\}aéﬁ {h%freb r%ttggt?nrgeéfggggﬁﬁggﬂa a&orbﬁgﬁ%éf%—fbd NVR (400
VHz 0001@)per151r{1b1yrmri8azﬁri3()déirﬂ'mo)pyBiGink-ﬂz—yl]-ﬂkd)etraﬁyﬁkbp{/m,4 -Jloxy)betzh- 8. 48 Hz,
1H), 6,92 1,.53 48 Hz, 1H), 3.96 (d, J = 6.84 Hz, 2H); 1.34 (s, 12H),
1.22-1.30 EH% 1% 0.65-0.70 (m 2H), 0.41 (t, J = 4.92 Hz, 2H). Synthesis of
5(2-chl oropyridin-4-yl) cyclr\t}m opp(l met hoxybenzo orile CION

HN
/

HPLC-MS Rt. [min] 1.297; HPLC-MS [M+H] 457;

"H NMR (400 MHz, DMSO-dg) & [ppm] 10.03 (s, 1H), 8.29 (d, J=5.3, 1H), 8.11 (d,
J=2.4, 1H), 8.01 (ddd, J=11.3, 7.7, 3.0, 3H), 7.51 (dd, J=18.7, 9.2, 2H), 7.26 (dd,
J=5.3, 1.6, 1H), 4.95 — 4.85 (m, TH), 3.93 — 3.79 (m, 2H), 3.74 — 3.61 (m, TH), 3.60
—3.44 (m, 3H), 3.07 (m, 2H), 2.93 —2.80 (m, 1H), 2.63 (m, 2H), 2.10 — 1.98 (m,
3H), 1.83 — 1.55 (m, 3H).

Analogously to "A11", tert-butyt 4-(5-aminopyrazin-2-yl)piperidine-1-carboxylate and
subsequent removal of the protecting group ¢ives the compound 5-[2-(5-piperidin-4-

ylpyrazin-2-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzonitrile ("A72")



WD 2013/ 034238PCDEP20121003449 101 A sol ution of

2-cycl opropyl net hoxy-5-(4,4,5,5-tetranet hyl-1, 3, 2-di oxabor ol an-2-y1) -

benzoni tril ewp3ofX/084239. 010 nol) in acetonitrile (60 mM) apgdew@izxz@0 mM) is

degassed for 10 m n. 4-Brono-2-chloro idine (1.92g, 0.010nmol), potassium

carbonate (276 g, 0.02 nol) and tetrakis(triphenyl phosphine)pall adi un{0)

(0.11g, 0.0001 nol) are added. The reaction mxture is stirred at 90C for 6

h. The m xture is cooled to roomtenperature, filtered and evaporated in a

rotary evaporator. The residue is taken up in ethyl tate (200 m), washed

with water (2 x 200 nl) d sat ted sodi um chl ori/de splution (1 x 200 m ).
dr

The m xture is subseq ﬁ tl e \ov sodi um sul fa evaporated in a rotary
evapor at or and chroma o ra f or

ificatipgmN\giying 2.1 g of a
pal e-yel | ow sol i d; 1FI I\/Hz,/ n 8.44 (d, J = 5.24 Hz,
1H), 7.83 (s, 1H), 7.75-7. 83 (m 1H) ,N7. 49 \, 7.45 (dd, J= 0.44, 1.46

J = A6 Hz, 2H), 1.33-1.37 (m

Hz, 1H), 7.07 (d, J= 8.84 Hz, 4.021q,
1H), 0.69-0.73 (m 2H), 0.41-0. 45 (m 2H); LQVE: brnat hod A) 285 (MtH), R
4.90 min. Synthesis of 5-brono-2-cyclobutyl net hoxybenzonitrile CN In an

anal ogous manner as descri bed above for

g B;Sg g@ﬁ} R@LRPX& %ﬁgﬁﬁ‘éﬁgp §r52 gbt(:)];l ned from cycl obut anenet hanol
(2I |58 g, ?menmomglz mmsc)mg) a{psdm]ombhmmz(aoou\nmi eamsomagmugmzﬁ mol ) as

1 1 = o1
¥6600\(ngI 15 EQWR f’g ‘861%8 3% J% %g(ﬁ 5?331‘&? g%?%{'%iﬁb““ﬂ 6‘?‘& Ir H?zs
;%13%%4223 9%/208&1 rn—slgrl)z4442m37 82(@?#(61;0' 1EI7|]27 53(06=2.102H(,M.32H)d, WO
2 euel onanbb ool bk P 1, BHE AR Y AR, 2R 563 25 Bt 2092 395

benzoni trighe3HEN 0dha, BHEeRa7AL i @ (ﬁugmeﬂgg {M, 24si m | ar manner as descri bed
above for

2-cycl opropyl met hoxy- 5- (4, 4,5, 5-tetrarnethyl-1, 3, 2-di oxabor ol an- 2-yl ) benzoni t
rile with Behipmerds "A‘d@" glqylcwlorﬂ@mlﬁw. Q&”%?W(fe’ir‘abfdr%étr@n%—yl%x_@ﬂ&z@d)) gi ving

3.5g of the desired product as colourl ess
[pprﬂ 7. 9mitrlegmd ¢ig-4Appaminonyrazat:1-y) Cyclgh@gqutngg_ﬂ)e cqng_qyr@cﬁ 1230146 16 Hz

S0 e SRR ol 2 e i i BBt e dflon L, (5 120

oxy)benzonitrile ("A73")

O
HO
s
N
\= N>7 > o
=

\
\N

HPLC-MS Rt. [min] 2.294; HPLC-MS [M+H] 461;

"H NMR (500 MHz, DMSO-ds) & [ppm] 9.48 (5, 1H), 8.49 (m, 2H), 8.40 (dd, J=14.9,
7.4, 1H), 7.94 (s, 1H), 7.58 (s, 1H), 7.52 (d, J=9.1, 1H), 7.33 (d, J=5.2, 1H), 4.94 (m,
1H), 4.16 — 4.07 (m, 1H), 3.91 — 3.79 (m, 4H), 3.56 (m, 2H), 2.20 — 1.97 (m, 4H),
1.84 — 1.53 (m, 8H).

Analogously to "A11", tert-butyl 2'-amino-3,4,5,6-tetrahydro-2H-[4, 4']bipyridinyl-1-

carboxylate and subsequent removal of the protecting group gives the compound



N/Th \ - Wth

2-cycl obutyl met hoxy-5-(4, 4,5, 5-tetranet hyl-1, 3, 2-di oxaborol an- 2-y1) benzoni tri
le (5.0 g, Owobbizmips and 4- br ono- 2-chl oropyri dine (3.0 geT/OP0LADH), 2.5 ¢
of the desired product are obtained asgqal e-yellow solid in a simlar manner
as described for 5-(2- chloropyridin-4-y1)-2-cycl opropyl met hoxybenzonitrile;
1H NWVR (400 M—|z DI\/BOd6) 5 [pprr] 8 45 (s, 1H) 8 44 (s 1H) 8.18 (dd, J=

2.44, 8,94 Hz 4 (d, 1H), = 1.64, 5.28 Hz,
1H), 7.38518; 132' "4, 59@ P&xahyﬁoo {444 Q@y(l@ﬂnylj?—ylerrw nlwzﬂd'rzfll)vl tqfsa*yd?@ (m 1H),
2.05-2.12 LCVS: (nethod A) 299 (Mt RT 5. 40
m n. fgf’ﬁé\/%?ho%%eﬁgor}lﬂgée% 3449 103 83(/nt hesi s ij tes'g bl:% yl

4- (4- br onp- 2- cyanophenoxynet hprl neli di ne- 1-ca ylate CN Wth
N- BOC- 4- pi peri di nenet hano/ 0. 03 nol ) {and

5- br ono- 2-f | uor obenzoni t

are obtained as pal e-yel |l
5- br ono- 2- cycl opr opyl net (400 MHz, CDC13): 6 [ppmM
7.59-7.65 (m 2H), 6.84 (Y, J = & 4.15- 4.18 (m 2H), 3.87 (d, J
= 6.64 Hz, 2H), 2.66- : 20320\(m 1H), 1.84- 1.88 (m 2H),
1.45 (s, 9H), 1.24-1.2 ; (method A) 297 (M+2), R 5.67 mn.
Synthesis of tert-buty

442- cyanosficnfs Ry SriflraeLy E-hisharglgsabor ol an-2-y1) -

phenoxymet, hyII{Ag peridi ne- 1-carboxyl ate ----0 \\\N 3
(500 MHz, DMSO de) O [ppm] 11.44 (s, 1H), 8.74 (d, J=9.9, 1H), 8.51 (d,
J=10.1, 1H), 8.39 (d, J=5.8, 1H), 8.32 (d, J=5.8, 1H), 8.22 (d, J=2.3, 1H), 8.06 (dd,
J=8.2,4.1, 1H), 7.71 (d, J=12.3, 1H), 7.61 - 7.49 (m, 2H), 7.36 (s, 1H), 7.08 (d,
J=5.5, 1H), 4.95 (m, 1H), 3.92 — 3.83 (m, 2H), 3.56 (m, 2H), 3.43 (d, J=12.3, 2H),
3.11-2.95 (m, 3H), 2.10 — 1.97 (m, 4H), 1.80 {m, 2H), 1.70 (m, 2H).

.09 of the desired product
ove for

Analogously to "A26", 5-(2-chloropyrimidin-4-yi)-2-(tetrahydropyran-4-yloxy)benzo-
nitrile and 1-(2-tert-butoxyethyl)-1H-pyrazol-4-ylamine with subsequent removal of
the protecting group give the compound 5-{2-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl-
amino]pyrimidin-4-yl}-2-(tetrahydropyran-4-yloxy)benzonitrile ("A75")

O
= H
N‘N?/N}N =\_4
o A

\
N

HPLC-MS Rt. {min] 2.105; HPLC-MS [M+H] 407:

'H NMR (500 MHz, DMSO-de) & [ppm] 9.57 (3, 1H), 8.53 —8.41 (m, 3H), 7.97 (s,
1H), 7.60 (s, 1H), 7.53 (d, J=9.1, 1H), 7.36 (d, J=5.3, 1H), 4.94 (t, J=7.9, 3.8, 1H),
4.2 (m, 1H), 3.92 — 3.81 (m, 3H), 3.72 (m, 2H), 3.61 — 3.51 (m, 2H), 2.05 (m, 2H),
1.77 —1.60 (m, 2H).



Wth tert-butyl 4-(4-brono-2-cyanophenoxyrnathyl)pi peridi ne-1-carboxyl ate
(7.0 g, 0.17 nol), 6.09 of the desired product are obtained as col ourless oil
as descri bedwatrowmsios PCT/EP2012/003449

2-cycl opropyl met boxy-5- (4, 4,5, 5-tetrangf hyl-1, 3, 2- di oxabor ol an-2-yl) benzoni tr
ile; 1H NWVR (400 MHz, CDC13): 6 [ppn 8.01 (s, 1H), 7,93 (dd, J- 1.60, 8.46
Hz, 1H), 6.93 (d, J = 8.52 Hz, 1H), 4.10-4.20 (m 2H), 3.93 (d, J = 6.60 Hz,
2H), 2.77 (t, J = 12.08 Hz, 2H), 2.05-2.10 (m_ 1H), 1.88-1.91 (nﬂ 2H), 1.47
(s, 9H), AmEgossly10iA43", 5126 mnggfi(lmthg)py)oyndlv@-ylamlno)pyrlm|d|n—4-yl -2-

2013/ 0342 , - i ; -

2- (pi peri gtl%ﬁ%{lc\ﬁléﬁétgﬁg(@)giéégﬁébﬁﬂg@?ﬁpgtgégm%&%4 15%t eZt[acrITi1 eg?(\gt;é?’gl an-2-yl)-
benzoni t r idiaxabralan-21)-3, $adihydro-2Higeriding-ld¢askexvéate 50d shpsgasieatigstPved a

sol ution ert - . .
442- cyano?’fﬂ't%‘,gr&f%%gIé’é‘i“rpaﬁ%‘é‘?sht{}i-cff“é’?%’%?&a(\%"c’l‘reéﬁ‘%{‘HIE’?A%r?eﬁeé&aﬂgrtohi | | pi peri di
ne- 1- car b¢X gl tEpgidityl-G-gambhoddditidimid)yl]-2-(tkfrahyliropaae-40Baxnthgnzoatidet he m xt ure
is sti rreg.ﬁe.{oom tenperature for 16 h. The m xture is evaporated in a
rotary ev rator and enployed in the next step wi thout purification.
Synt hesi s of /
2-(1-acetyl pi peridi n-4-yl net hgxyL-5-(4, 4,5, 5-tetranmefhyl- 1, 3k2- di oxabor ol an-2
-yl )benzonitrile ON d aci al gc acid (2.1 g, 0.035 ), triethylam ne
(3.5 g, 0.035 nol) and oni ¢ anhydri de\(60% w / w in ethyl
acetate) (11 m, 0.017 dz‘t,q\J obut on /of
2- (pi peridin-4-yl met hox ( tEtra ;
benzonitrile (4.0 g, 0.0116 nol) in dNchl
nitrogen. The reaction is stirred at roomtenperatyre for 15 h. The solution
is evaporated and poured into water (200 ml). The WXxture is extracted with
di chl oronet hane (100 m x 2) and evaporated in a rotary evaporator, The crude
product i HRLC-MS Rd [Pyn] ClU@TRPOGLABM+HYi48ENg 6.0 g of the desired product as
colourless QiR (500 MHz, DMSO-ds) 5 [ppr] 9.53 (s, 1H), 8.65 — 8.56 (m, 2H), 8.48 (dd.

J=9.0, 2.3, 1H), 7.86 - 7.79 (m, 1H), 7.58 — 7.49 (m, 3H), 6.04 — 5.95 (m, 1H), 5.00

—4.88 (m, 1H), 3.93 — 3.83 (m, 5H), 3.60 — 3.51 (m, 2H), 3.41 - 3.36 (m, 2H), 2.92

(t, J=5.6, 2H), 2.37 — 2.28 (m, 2H), 2.10 — 1.89 (m, 2H), 1.76 — 1.63 (m, 2H).

Analogously to "A11", tert-butyl (2-aminopyriclin-4-ylmethyl)carbamate and subse-
quent removal of the protecting group gives the compound 5-[2-(4-aminomethyl-

pyridin-2-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzonitrile ("A77")

\
N

HPLC-MS Rt. [min] 1.251; HPLC-MS [M+H] 402;

"H NMR (500 MHz, DMSO-dg) & [ppm] 11.12 (s, 1H), 8.49 — 8.31 (m, 5H), 8.21 (d,
J=5.1, 1H), 8.05 (dd, J=9.2, 4.6, 1H), 7.79 (d, J=0.9, 1H), 7.57 (d, J=9.0, 2H), 7.48
(dd, J=18.9, 5.3, 1H), 7.17 (d, J=5.2, 1H), 4.95 (tt, J=7.7, 3.8, 1H), 4.15 (d, J=4.7,



1H NWVR (400 MHz, CD30D): S [ppm 7.95 (dl, J = 1.64, 8,48 Hz, 1H), 7.91 (d, J
=1.48 Hz, 1H), 7.18 (d, J = 8.52 Hz, 1H), 4.57-4.87 (m 1H), 3.98-4.08 (m
3H), 3.16- 3wddolsMsads), 2.67-2.74 (m 1H), 2.15-2.29 (rpiweddohz/oo2ud? (s,

3H, 1,90-2.02 (m 2H), 1.35-1.45 (m -1), 1.33 (s, 12H. WO

2013/ 034238PCT/ EP20 12/003449 105 Synthesis of

2- (1-acetyl pi peridi n-4-yl net hoxy) - 5- (2-chl oropyri di n-4-yCbenzonitrile In a
sin-iilar manner as described above for

5- ( 2- chl or2bpy3.Dtli-+B.83 yrih) 212), 8yasl -eBGH etk 9B erizhin raH)e].75.-01.62 oM, t he
desired prpoduct is obtained as white solid with

2-(1-acet ;?l?& peridin-4-yl met hoxy)-5-(4,4,5,5-tetranethyl-1, 3, 2-di oxabor ol an- 2
11)- benzonitrile (2.0 g, 0.005 nol) and 4-brono-2-chl oropyridine (0.96 g,

0. 005 nol ),; 5 LH | 400, MHz Q- d5): 6 8.44 ( L a8.34 (d, J =

2. 44 He, 1153‘% 'yihgré“ag’?hﬁd%a%@%&?%dzgﬁé P’%E%O,mpﬂ@‘g 5?@,'(1‘59“:6”?!‘16 Hz, 1H),

g. gg El d(ilz,(1',2'[32',11!,@{thgzﬁgldl‘dz%,di}tljl%riairgggglagqlgcgs)ﬁz/ﬁkﬂ]nﬁl]-ﬂz‘l)sggnyzdi‘ggﬁ?#z( TH) 111),
.92-4.12(m 2H), 3.84-3,83(m 1H), 3.06-3.06 (m 1H), 2.56-2.57 (m 1H),
2.01-2. 164(¥'ﬂ>§y%ﬁ‘~i)%°”iﬁf"9é"°(87%,)3H), 1.76- 1.81 (m 2H), 1.13-1.29 (in, 2H):
LCVs: (nethod A) 370 (MI1), RT. 4.02yud Synthesis of 2-c cloim nethox
tz_(i HRyrazol-4-ylam no)pyridin-4ryll bepzonitrile CAL04") A sol ution of
5-(2-chl oropyridin-4-yl)-2-cycl opr thhoxybenzonitrile (0.25 g, 0.0878
mml) in t-butanol (5 m) is degassed wit i roge/anor 5 mn. 1H Pyrazol-4-
yl am ne hydrochloride (0.12 g, 1708mvl), hos (24.3 ng, 0.00439 mmol)
and tris(di benzylideneacgto \pal/ adi um( 0 ~ 0,00439 mml) is then
added. A solution of L-6MIlifthi is(trimethy L@r@ee in THE (0.359, 2.1
mol ) is added dropw se. e mxture is irradiated \N\n fhe m wowave at 140C
for 2 h. 30 mM of water are then added, and the m xture is filtered. The
crude pr odHRIIC-MS RuMinir] 338y HEMWCoMBL[MHHABAY, giving 26.6 nmg cf the desired

d 1 i d: 013L034 / EP20 34 400 M-z,
DAy c15) - PR Rpb Wivs, PG ppbrar EEE T4 THE 26 3580, 1R ety 100 1
8. 04 Eg =52, 16) 1208 L2, 9) (806 (5]914. 295 (&,8%8@622.812%8),776:565'4?@& égo.(d J
. , = 8 . . = 5, , 6. S , 4. :
7.00 Hz, %Fﬁqul.‘jif&%: 33'5?%69 (%a),32%3'5‘95015%)3%(@'2("%615-%.13‘%-‘6’53@-9% OH): LONG:
(][ret hod A) &3n (¥hiHB.04RT3 83.(#0 2PN 8.6 HPRG7 (ivetH)oel 08)- F83 (B; 23), M4y — Synt hesi s
0

2- cycl opr dp3A et Hoxy-A-(E23Hh 200 nb ERdRYy dthyl - §1 tH-P3MA51- 4- yI ami nol pyri di n- 4-
yl }benzonitrile ("Al 05") O-,

Anatogously to "A26", 1-(2-tert-butoxyethyl)-1H-pyrazol-4-ylamine and subsequent
removal of the protecting group gives the compound 5-{2-[1-(2-hydroxyethyl)-1H-
pyrazol-4-ylamino]pyridin-4-yl}-2-(tetrahydropyran-4-yloxy)benzonitrile ("A79")

0
0
/\/N / 7N\ -
HO _/ N\ /°
\
N
HPLC-MS Rt. [min] 1.626; HPLC-MS [M+H] 406;

"H NMR (500 MHz, DMSO-dg) & [ppm] 9.40 (5, 1H), 8.15 (d, J=17.7, 1H), 8.07 (d,
J=6.0, 1H), 8.02 — 7.95 (m, 2H), 7.57 — 7.46 (m, 2H), 7.10 (d, J=31.6, 2H), 4.98 —



N Caesi um carbonate (0.17 g, 0.54 mmol) and 2-bronoet hyl nethyl ether (0.045
g, 0.325 mmpl) are added to a solution of the

2- cycl opr opylvigh axys®42- (1H pyrazol - 4- yl am no) pyri di n- deykbphenosonstril e
prepared above (0.09 g, 0.27 nmol) in y DM (2 m). The reaction mxture is
warmed at 80°C for 8 h. lce is added, and the nmixture is extracted with ethyl
acetate (2 x 50 m). The organic phase is washed with water (1 x 25 nl) and

dried over sodiumsulfate. The m xture is then evaporated in a rotary
evapor at or4.86T(me, 61) uélé4|rﬂ‘ odad 3H 3812 B3 &Ed(rby2Hh3. ¢t dgb AphAki), 3963# ng 5.8 ng of

% Ty SRR 508 %‘@?'ﬂﬂvsl“ A 32’“’5&"‘6)@ 787 (s 1h,
793(dd J—240 892HZ 7.46 (d, J 0.44 Hz, 7.34 (d, J= 8.96

s 0 b ol e Bk g8y 2 50

1 24 1.30 nﬁé’thylihH)rade—iSQﬂarﬁm@}.’py(nmrd|2H)yl] D-(i28alydtOp(ram-42Hhxy) beBBnitr{leet hod A) 390
(MtH) , RT. %’PTZ mn; HPLC. (nmethod A) RT. 3.44 min. WO

2013/ 03423813PT) EP2012/ 003449 107 Synthesis of

2-cycl opropyl et hoxy 542- ( 5- hydr oxynet hyl pyri di n- 2-yl am no) pyri di n- 4-

VI | benzonitrile (' A 06) As descri bed/above for

2 cycl opr opy! met hoxv-542- (1H-p am no) pyri di n-4-y1]- benzonitrile

e obtained with

ybenzonitrile (0.2 g, 0.702

4 g, 0.843 mmol) as yel |l ow
solid; 1H NMR (400 MHzO~ , 1H), 8.26 (d, J = 5.32 Hz,
1H), 8.17 (d, J = 1.92 H>, 1H), 8.08 (d, J 22040 Hz, 1H), T97 (d, J 2.40 Hz,
1H), 7.93 (d, Jr 1.00 Hz, 1H), 7.78 (d J=8.56 Hz, 1H), 7.62 (dd"/ = 2.36,
8.58 Hz, 1H), 7.38 (d, Jr900Hz 7.19 (dd, J:1.68, 5.36 Hz, 1H),
5.12 (t, 5 5760 Hz, 2H), 4.08 (d, J = 7.00 Hz,
oH), 1. 244"'1PL362N§°6RH§ s gl rEEcid erH N 7§o 38.0.40 (m 2H): LCMS: (nmethod
B) 373 (NIlHlNMB (49HMF& W&Ofﬂe EiEmrIm] ‘(On%Z hodHB)8 §T(d, 9=63, itHih.8.5y (s, hesr s of

tert-butyl [ I 1g

1- Boc- 4- hderﬁoe’gé Elép[éﬁ@ gé)aé% mj#%@sg’e f‘“ﬁ?r Hmhgtgghl ne (4.1 g,

0. 015 nol Xmanth),d.94 et 7D y2H a:a@dr—c&rlﬁc()mylzal Q 4(8(393@ ), 0091 71D2nfoh,)2Hr e added
in porti orjls77to1‘alf}?s(9r|}t%_bon of 4-nitro-1H pyrazole (1.59 0.0132 nol) in THE (40

m) at 10-15C tion mxture is stirred at roomtenperature for 48 h.
The m xture is evaporated in a rotary evaporator and the crude material is

chromat ogr, 399 with %r Q)%hyde aﬁd ?ormrc a,\g?d gives 9he cdmpound 5-[2-(4-dimethyl-
aminomethylpyridin-2-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzonitrile
(HA81 ll)

\ /.7/

HPLC-MS Rt. [min] 1.272; HPLC-MS [M+H] 430:
"H NMR (400 MHz, DMSO-de) & [ppm] 9.61 (3, 1H), 8.28 (d, J=5.3, 1H), 8.16 (d,
J=5.1, 1H), 8.09 (d, J=2.4, 1H), 8.03 (d, J=0.9, 1H), 7.97 (dd, J=8.9, 2.4, 1H), 7.67



WD 2013/ 034238PCT/ EN2012/ 003449 108 1H NWVR (400 MHz. DMBSO-d6). 6 [ppn] 8.94
(s,1H), 8.27 (s, 1H), 4.49-4.41 (m 1H), 4.04-4.0 (m 2H), 2.88 (bs, 2H),
2.03-2.00 (nmyvo2d)303dBd-1.78 (m 2H), 1.40 (s, 9H). Synthesi/spmizdosst - butyl
4- (4-am no- 1H pyrazol - 1-yl) pi peri di ne-dg carboxyl ate Palladi umon carbon (10%
ww, 0.2 g) is added to a solution of tert-butyl
4-(4-nitro-1Hpyrazol -1-yl ) pi peridi ne-1-carboxylate (2.1 g, 0.0040 nol) in
met hanol (50 m and the m xture is hydr&genat ed at roomtenperature for 3

D

h. The cat(®l 8t %15§ (Hi V2%t tt)of £20 (dhd/4o0% 1sDIUi)i ®A3i(dd.efflgorlak dé)in a rotary

br oo ot | S0 R (hog WS PErEb Teg Y ST IR PR B B0 218 4 ) § s

100 1 87 (m 20, 1 70-0 6L (m 2t S0 (% oHp: i 2y 254 A
m m , 1. s , ; tert-Buty

4- (4-am no- 1H pyrazol - 1- yQpi peri di ne- 1- carboxyl ate is enployed in the

synt hesi s Aofaldgalsly.to S&(m"héshcsrpbd)lirt eiymybdlitﬂyﬂ-ylamine gives the compound 5-[2-

4-{3-14- [ et h I l-1-

ot di ne- 1 IaBRgE Yy R R ST S A R e Bl A B et Bove
for 2-cyclntareopidaret hoxy- 542- (5-

hydr oxynmet hyl pyriclin-2-yl am no) pyridin-4-yll benéonl trile; 1H NVR (400 MHz,

CDCI3): 6 [ppm 8.17 (s, @. 76 (d, J—232 , 1H), 7.68-7.71 (m 2H),
7.53 (d, J = 0.36 Hz, 1H) N(d 3384Hz 1 ,683(dd,J=1.56, 5. 46
VO 2013/ 034238PCT/ EP20 | — 766 (s, 1H), 6.40 (s, 1H),
4.24-4.30 (m 3H), 4.0 (\Jd J—N 8 oz 85- 2.92 (m 2H), 2.15-2.19
(m 2H), 1.92-1.96 ( 149 5127(m1H) 0.68-0.71 (m
2H) 0.42-0.45 (m 2H)@ . (met hod A) SRQ(MH—D RT. 4.43 nin. Synthesis

2 cycl opropyl net hoxy-5-12-(1-oi peridin-4-yl- 1H- pyrazol - 3-vl am no) pyri di n4-vi |
benzoni t r iIHRLG-MELBY[jnin] 1.690; HPLC-MS [M+H] 458.

Analogously to "A42", 1-(2-pyrrolidin-1-ylethy!)- 1H-pyrazol-4-ylamine gives the
compound 5-{2-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-ylamino]pyrimidin-4-yl}-2-
(tetrahydropyran-4-yloxy)benzonitrile ("A83")

"
A =\ o
LS D
—N
NI\ o
N

HPLC-MS Rt. [min] 1.795; HPLC-MS [M+H] 460;

"H NMR (500 MHz, DMSO-dg) 8 [ppm] 9.65 (3, 1H), 9.54 (s, 1H), 8.54 — 8.47 (m,
2H), 8.42 (dd, J=9.0, 2.1, 1H), 8.07 (s, 1H), 7.70 (s, 1H), 7.52 (d, J=9.1, 1H), 7.36 (,
J=10.5, 1H), 4.99 — 4.89 (m, 1H), 4.49 (t, J=6.0, 2H), 3.91 ~ 3.81 (m, 2H), 3.71 —
3.61 (m, 2H), 3.60 — 3.45 (m, 4H), 3.10 — 2.94 (m, 2H), 2.10 — 1.94 (m, 4H), 1.91 —
1.76 (m, 2H), 1.75 — 1.62 (m, 2H).



I-1Cl in dioxane (10 m) are added to a solution of tert-butyl

4-{344- (3-cyano- 4-cycl opr opyl met hoxyphenyl ) pyri di n- 2-yl am noi pyrazol -1-yl } pi p
eridi ne-| - canooxydat®s (0. 12 g, 0.23 nmol) in 1, 4-di oxaneP(CWOP2#12/0034Fhe entire
mxture is stirred at roomtenperaturegfdor 6 h. The reaction solution is
evaporated in a rotary evaporator and rendered basic using 10% sodi um

bi car bonat e sol ution (20 niI) ~The m'xture is stirred for 10 mn. The solid
is filtered off, washed w et hyl ether (2.0 m) and drled g|V|ng 85.4 ny
of the dedinalqgongldei Al aé ﬂnn@ﬁmyle'aﬂaam 1»4 RWIRI-40GNRe JIVERETS &8Y: [ ppni 8. 82
(s, 1H), (s, 1H),
7,93 (dd, %3)%&%@22 Jézt n%ﬁ_élﬁéera%"ru’i yﬁ%%r(ﬁfla?mno]%y%njﬂz,l} Q—J'(Bgtrgﬁggrgm, 1H)
6.93 (dd, pyeant4-glpxy Fepgoniile (‘LA%") 6,86 (s, 1H), 4.07-4.15 (m 1H), 4.06 (d,
Jr 7.04 Hz, 2H), 3.00-3.03 (m 2H), 2.56-2.29 (m 2H), 1.90-1.92 (m 2H),
1.69- 1.79 (m 2H), 1.25-1.32 (m 1H), O. 5@0.63 (rri, 2H), 0.38-0.40 (m

2H); LCVS: (method A) 415 (M+H) RT. 3.00 > HPLC. (rmethod A) RT. 3.00 mn.
Synt hesi s of 5-norphok-g 4¥I pyriciin-2-yl am ne N-- WO

2013/ 034238PCT/ EP2012/ 0 344 solution af 2-am no-5-bronopyridine (2.0
g, 0.011 nol) in t-butanot” (5\ )\ s degdsSgd with nitrogen for 5 min.

Mor pholine (1.4 g, 0.016 nol), vephos \(0. 0.001 nol) and

tris(di benzylideneacet one)di pal i gdi , 25, 0.027 mol) is added. A
1.6M solution of lithiumbis(trinmetthyl sirypamide in THE (5.51 g, 0.033 nol)
is then added dropw se. The reacti xture is irradiated in the m crowave
at 150cC for 2 h. Water is added (30 m ), and the mxture s extracted with

et hyl acett#tl&-MB Rt. 10071 344, 1ﬁ|ﬁ’é%‘V‘§a{M+ piidses are washed with water (1 x 100
m) and d”HENPMRVS 0 A%, LHM§§ {E&gﬂarﬂ ?tﬁd ?‘decﬁi 1|4§ £IPlPYes 5l n the next

step w t hout pur| |cat|on mne'1's errployedln
t he synt hds$l)s8.60P (4 AF2.4, sym&@@.—sm@(m 2H) 7 56 (d, J=9.1, 1H) 7.52 (d, J=4.9,

2-cycl opr 5 h yipYLiodi N a n 4-
yl | benzonlol{%i T%E? ‘Al 8639% (8 JJ\% leﬁ @91% {Itﬁ Egrge %Iggl +1bﬂlllr gl‘l‘l d out as
descri bed mﬂwé §20(m, Z-H)ySJSGerCbWI(meMHpM b4 24H) 52 85 (s, 3H), 2.09 — 1.96 (m,

hydr oxyme idj R;2-y ino)pyridin-4-illbenzonitrile, giving 50.9 ng of a
br own solltzh P¥§ )51 g’lnd%ﬁ{lnH NVR (400 MHz, DMSO-cl15): 6 [ppm 9.42 (s, 1H),
8.21 (d, J—528Hz 1H), 8.06 (d, J = 2.28 Hz, 1H), 7.93-7.94 (m 2H), 7.82

, 1H), 6-7.4 = 1.48, 5 36
(H; 1[?), %"HS@’J‘O—A% EIZ "FEPF%F?;Z yg’yﬁ%‘%?f "1@59"9%? CO'ﬁFFﬁ””ds? B5(t. Jr 476
Hz, 4H), l@%réhé’l& -4 §pytdAn-2 §ipAnO)ypGAdim4-A D -(tebaBydrOpan-dloxdibénzo-

nitrile ("A85")

HPLC-MS Rt. [min] 1.767; HPLC-MS [M+H] 459.

Analogously to "A11", 4-(5,6-dihydro-4H-pyran-2-yl)pyridin-2-ylamine gives the
compound 5-{2-[4-(5,6-dihydro-4H-pyran-2-yl)pyridin-2-ylamino]pyridin-4-yl}-2-
(tetrahydropyran-4-yloxy)benzonitrile ("A86")



LCVS: (nethod A) 428 (MrH), RT. 3.98 mn; HPLC. (nethod A) RT. 3.93 min. WO
2013/ 034238PCT./ F: 1' 2012/ 003449 111 Synthesis of 2-cycl obutyl met hoxy-542-0

H pyrazol - 4- woaoizneipyri di nd-yl i benzonitrile ("Al 09") PRrepenati®nr as
described in the case of 2-cycl opropyldpet hoxy-542-(1H pyrazol -

yl am no) pyri di n-4-ylibenzonitrile ("A104"), giving 20.4 ng of a brown solid
(41%yield); 1H NWVR (400 MHz, DMSO-65): 5 [ppm 12.45 (bs, 1H), 8.77 (s, 1H)
8.13 (d, J =5.36 Hz, 1H), 8.04 (d, J = 2.16 Hz, 1H), 7.92-7.95 (m 2H), 7.52
(s, 1H), 7.37 (d, J = 8.92 Hz, 1H), 6.92%d, J = 5.36 Hz, 1H), 6.85 (s, 1H),
4,17 (d, J = 6.36 Hz, 2.50-2.80 ( 1H), 2.06-2.10 (m 2H), 1.90-1.96
(m 41+; LCQVs: (netho (MtH), RT.>~g8.69 mn; HPLC. (nethod A) RT. 3.69
mn. Synthesis of 2-cycdob t hoxv- 5-{ 41- (2- 1nothoxyethy|) 1

H pyrazol - 4-yl am noj oyri di W } be riJe ("A110"): Preparation as
descri bed for
2-cycl opropyl net hoxy-5-{241-

oxyeét hy¥y - 1Hpyr azol - 4- yl ani nol pyri di n- 4-vyl
| benzonitrile ("A105"); yield %A18. 4 ny, yeIIow solid); 1H NWR (400 MHz,
DMSO-d6): 6 [ppn] 8.82 1,s, 11I,814(dJ 5.40 Hz, 1H), 8.04 (d, J—

2.40 Hz, Hic- Kn@ﬁit Xmﬁm(s‘eo %HLC Ms‘t@#ﬂiz@sé = 0.40 Hz, 1H), 7.37 (d, J = 8.96
Hz, 1H), 6.94 (dd M), 6.85 (d .1= 0.84 Hz, 1H),

4.17-4.22 (m 4H), 362368(m 2H) 323(s 3H), 2,73-2.80 (rn. 1H),
2.06-2. 11 Bl ART. 3.91
M n: HPLCA((?}T@% t& R 4%9%%%#?2@@ %3&1 g?'%gP% @9%2@%% 3449 112

Synt hesi s cwlopropylthlazol -2- ylamlno)pyrlmldln -4-y(]-2-(tetrahydropyran- 4—yloxy Ybenzonitrile

2-cycl obut.Asn;B)t hoxy- 512 (5- hydr oxymet hyl pyri di n-2-yl am no) Pyri di n-4-y11-
benzoni tr|I e ("A111"), CN

HPLC-MS Rt. [min] 2.839; HPLC-MS [M+H] 420.

Analogously to "A11", 5-(2-oxa-6-azaspiro[3.3]hept-6-ylmethyl)pyridin-2-ylamine
gives the compound 5-{2-[5-(2-oxa-6-azaspiro[3.3]hept-6-yImethyl)pyridin-2-yI-
amino]pyridin-4-yl}-2-(tetrahydropyran-4-yloxy)benzonitrile ("A88")

?JD N/ N O

)y O
=N H o

HPLC-MS Rt. [min] 1.463; HPLC-MS [M+H] 484;

'H NMR (500 MHz, DMSO-dg) & [ppm] 10.24 (s, 1H), 9.86 (s, 1H), 8.32 (d, J=5.4,

2H), 8.13 (d, J=2.2, 1H), 8.00 (dd, J=8.9, 2.4, 1H), 7.92 (s, 1H), 7.81 = 7.73 (m, 2H),

7.54 (d, J=9.1, 1H), 7.33 (d, J=4.9, 1H), 4.98 - 4.88 (m, 1H), 4.68 (s, 2H), 4.63 (s,



Preparation as described for

2-cycl opropyl nei t hoxy-512- (5- hydr oxyrret hyl pyri di n- 2-

yl am no) pyri digrofrashdspenzonitrile (" A106 ); yield: 32% ( 8¢r@priwvip/ooyabl ow
solid); "HNW (400 MHz, DMVSO d6): n 9.691H), 8.26 (d, Jr 5.32 Hz, 1H),
8.17 (d, J= 1.88 Hz, 1H), 8.07 (a, Jr .36 Hz, 1H), 7.98 (dd, J= 2.36, 8.88
Hz, 1H), 7.93 (d, J 0.88 Hz, 1H), 7. 78 (d, J= 8.52 Hz, 1H), 7.62 (dd, J=
2.28, 8.56 Hz, 1H), 7.41 (d, Jr 8.96 Hz, 1H), 7.19 (dd, Jr 1.60, 5.36 Hz,
1H), 5.122H), 436—54.56(H24Hlla)9243482 ((d4H), 5656 &1 (eH)H), 3.089- (47 (0= 6. 44 Hz,
2H), 2.73- )7?&%&11%}6% §H5)9-2. 11 (m 2H), 1.89- 1.94 (m 4H); LCMS: (method
A) 387 (MFHY n,’ HPLC. (method A) RT. 3.99 mn. Synthesis of
tert-butyl

4-(4-14-(3; t he i di | -1-yll
i me- 1 USRS K Sl TR Y BRSPSt g GRS o The” T
case of temthélwsséhué}#%fﬁoﬁéiwﬂ‘wmdéctmg group gives the compound5 [2-(4-

cycl opropyl. met hoxyphen ridin- z i di ne-1.-carboxy
hte: yi IREST S UGB oA "%gﬁg@%;a%vﬁmp 8 heE onso de) - 6
[ppm _8. 1&itiike "A8Y") 7.75 (d, J = 2.32 Hz, 7.70 (dd, Jr 2.40, 8.74 Hz,
2H), 7.53 (d, J 0 40 H .c, 1H), 7.03 (d J = 8.84 Hz, 1H), 6.83 WD
2013/034238PCT/E P2012/ 449 113 (dd, Jr
0.88 Hz, 1H), 6.35 (bHN1H),
2.79-2.83 (m 3H), 2.0 :
(method A) 529 (M+H), RT. 4.7 : e N
2-cycl obut yl met hoxy- 542- ('1- pi per | di p=4<¥y1- 1H oyrazol - 4-yl am no) pyri di n4-yl | be
nzonitrile ("Al112") The prepapga \on is carried out as described in the
case of 2-cycl opropyl met hoxy-542- N

(1-pi peridin-4-yl1-1H pyrazol - 3-yl am no) pyri din-4-yl | benzonitrile ("A 07");
yi el d: 92%'?@“%5 Ry, [misy} dwa 7s GIRLEY MS [M+ |‘P457;

"H NMR (500 MHz, DMSO-ds) & [ppm] 10.46 (s, 1H), 8.66 (d, J=9.9, 1H), 8.58 (d,
J=5.1, 1H), 8.42 — 8.30 (m, 3H), 8.20 (d, J=2.4, 1H), 8.07 (dd, J=8.9, 2.4, 1H), 7.56
(d, J=9.1, 1H), 7.50 — 7.44 (m, 1H), 7.03 (d, 4=5.1, 1H), 4.99 — 4.90 (m, 1H), 3.93 —
3.83 (m, 2H), 3.61 — 3.52 (m, 2H), 3.43 (d, J=12.6, 2H), 3.12 ~2.99 (m, 3H), 2.16
(d, J=13.0, 2H), 2.10 — 1.99 (m, 2H), 1.98 — 1.62 (m, 2H), 1.75 — 1.64 (m, 2H).

0 Hz, 1H), 6.66 (d, Jr
. .09 (d, J = 6.28 Hz, 2H),
\m gH), 1792-. 00 6H), 1.49 (s, 9H); LOMVS:

Analogously to "A11", 6-morpholin-4-ylpyridazin-3-ylamine gives the compound
5-[2-(6-morpholin-4-ylpyridazin-3-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)-
benzonitrile ("A90")

A
O

OO\
aTavaliule

HPLC-MS Rt. [min] 1.529; HPLC-MS [M+H] 459;



1H NWMR (400 MHz, DVsO-de,): 6 [ppn] 8.82 (.s, 1H), 8.14 (d, Jr 5.36 Hz, 1H),
8.04 (d, J = 2.00 Hz, 1H), 7.93-7.98 (m 2H), 7.46 (s, 1 hi), 7.37 (d, J =
8.92 Hz, 1H) woRo®B03fxds J =4.64 Hz, 1H), 6.86(s, 1H), 4. 1PCUERBI7/Gop4441]),

3. 00- 3. 03(m 2H), 2.75-2.79(m 1H), 2.56-2.59 (m 1H), 2.06-2.10 (m 2H),
1.86-1.96 (m 6H), 1.73-1.78 (m 2H); LCMVS: (method A) 429.2 (MrH), RT. 3.40
mn; HPLC. (nethod A) RT. 3.40 mn. Synt hesis of

2-cyc| obut,yl met hoxy- 542- noi nhal i n- 4- | am no) pyridin-4-yl11-
benson tr i HRRABRSOTH 1S P elshP BRI PS (DAH)! b b 2. dBOA PBAY T 1 The case
of 2-cycl QA&QQpWHTBﬁ QQKYT%?m 2H), 7.86 (d, 4=0.8. 1H), 7:62 (d, J=0.1, 1H), 7.34 (¢

(5- mor phol i n- 4 é{l %/ di n- 2-yl am' no) pyri di n-4-yl 1 benzonitrile ("A 08"):

yield: 16.5% 48)0 ﬂﬁ(dq:d—ﬁ&/wébll )4 95\1\6%@3/‘0@4@@8@%@2 H). 321003449 114

1H NIVIR (400 5 4 44 405, . 36 Hz, 1H),
8.05 (d, Yee3 . W%%(j% ggw %)54(7 3?%?’%5?%@ 1‘]9870énl-|z 1H, 7.73
(d, J= 0. 0?8*)H175H4)641m38H)7 42 (m 2H) 21 (dd, J = 1.60, 5.36 Hz, 1H),

4.19 (dd, J = 6.44, Hz, 1H). 3.74 (t, J = 4.96 Hz, 4H), 3.05 (t, J = 4.84 He,
AH). 2.73-2.79 (m 1H). 2.09-2.10 (m 2H), 1.88-1.94 (m 4H); LCMS: (nethod
A) 442 (WidelogRlis. 183AR jorkBILGEo-fatcha ' 3)5-RearyuiBL2 .4 T5pyitiosi & of

2-(1- acetyl i, di n-4-yl met hoxyl- thox t.h H pyrazol - 4-
yl ar ni nol pyfqdéﬁy[?t%aw FB%%%%W ﬁoé'al((gfi%iﬁ‘(a)%@%g%% %% ﬂ-’g'gcl g%ugécar ried out
anal ogousl|5y[2ad’ 3 dr ' [od tlexahyd e[ 204 bép yoitiiny [-6-ylamino)pyridin-4-yl]-2-(tetrahydro-

2-cycl opr t hoxy-5-{241-(2-net hoxyet hyl ) -1H pyrazol - 4-yl am no] pyridi n-4-y
| } benzoni t&%@(ﬂ%ﬁ*{?”}émﬁ%fér"q??a%(5.7 ng, brown solid); IH N VIR (400 MHz,
CD30D): 6 [ppm (s, 1H),8.42.(d,, J= 5.36 Hz, o 7.89-7.95 (m 3H), 7.54 (d,
7.27 (d¢ I\ 9
(|

J = 0.52 Hz, 1H), .72 Hz, 1H), (dd, J = 1.56, 5.48 Hz,

~1), 6.83 (d, J= 0.88 Hy=i{H),}4.58-4,62 (i L A11)1
\
\
\N

HPLC-MS Rt. [min] 1.291; HPLC-MS [M+H] 456;

"H NMR (500 MHz, DMSO-dg) & [ppm] 9.63 (5, 1H), 8.51 (s, 1H), 8.27 (d, J=4.2,
1H), 8.12 — 8.01 (m, 2H), 7.61 — 7.54 (m, 1H), 7.49 (d, J=6.7, 1H), 7.30 (d, J=8.2,
1H), 7.21 (d, J=6.0, 1H), 6.75 (t, J=7.5, 1H), 4.97 — 4.88 (m, 1H), 3.92 — 3.82 (m,
2H), 3.62 — 3.53 (m, 3H), 3.06 (d, J=11.9, 2H), 2.72 — 2.56 (m, 3H), 2.08 — 2.00 (m,
2H), 1.87 = 1.77 (m, 2H), 1.74 — 1.58 (m, 4H).

N
H

Analogously to "A11", 6-(5,6-dihydro-4H-pyran-2-yl)pyrazin-2-ylamine gives the
compound 5-{2-[6-(5,6-dihydro-4H-pyran-2-yl)pyrazin-2-ylamino]pyridin-4-yl}-2-
(tetrahydropyran-4-yloxy)benzonitrile ("A92")

HPLC-MS Rt. [min] 2.266; HPLC-MS [M+H] £55;



4.27-4.29 (m 2H), 3,99-4.09 (m 3H), 3.75 (t, J = 5.20 Hz, 2H), 3.29-3.28
(m 3H, 3.16-3.23 (m 1H, 2.71-2.72 (m H), 2.13-2.24 (m 1H), 2.12 (s,
3H), 1.91-2. Q3 Am@dss 1.29-1.46 (m 2H): LCVS: (met hod Art4ébifddddd, R 2.81
mn; HPLC (method A) RT. 2.75 min. V¥ 2013/034238PCT/ EP2012/ 003449 115

Synt hesi s of

2- (1-acetyl pi peridin-4-yl met hoxv) - 542- (5- hydr oxynet hyl pyri di n- 2- Yl am no) pyrid
in-4-yli benzonl trile ("A115") OH The preparation is carried out

anal ogousl'{l M¥RAE86 MHie dMBOtdue ddpire] 83.16 (s, 1H), 8.72 (s, 1H), 8.40 (s, 1H),

2 cvel o opud L 9SY 18 100 ST W\ el py 2 pAgE ok ypidl v -y | e
DVBO- 4) 61I-[)pb|6]3 -97 eamﬂ) 1HB.7289 € d,51)(ns 25{) 32 38itqd, UHp,3, 8.611H), 6.06 — 6.00

(m, 1H), 4.97 — 4.89 (m, 1H), 4.21 —4.15 (m, 2H), 3.91 — 3.83 (m, 2H), 3.60 — 3.52

(m, 2H), 2.34 — 2.24 (m, 2H), 2.08 — 1.98 (m, 2H), 1.93 — 1.84 (m, 2H), 1.76 — 1.64

(m, 2H).

Analogously to "A40", 4-methyloxazol-2-ylamine gives the compound 5-[2-(4-
methyloxazol-2-ylamino)pyrimidin-4-yl]-2-(tetranydropyran-4-yloxy)benzonitrile
(“A93II)
N
7

N/ A\ -0
N fN T
\
\\[O%Ei O

HPLC-MS Rt. [min] 2.066; HPLC-MS [M+H] 378;

'H NMR (500 MHz, DMSO-dg) & [ppm] 10.64 (s, 1H), 8.57 (dd, J=13.8, 3.8, 2H),
8.45 (dd, J=9.0, 2.3, 1H), 7.62 (d, J=5.3, 1H), 7.53 (d, J=9.1, 2H), 4.99 — 4.89 (m,
1H), 3.91 — 3.83 (m, 2H), 3.60 — 3.51 (m, 2H), 2.10 — 1.99 (m, 5H), 1.73 - 1.63 (m
2H).

Analogously to "A26", 5-(2-chloropyrimidin-4-yl)-2-cyclobutylmethoxybenzonitrile
and 1-(2-tert-butoxyethyl)-1H-pyrazol-4-ylamine with subsequent removal of the
protecting group give the compound 2-cyclobutylmethoxy-5-{2-[1-(2-hydroxyethyl)-
1H-pyrazol-4-ylamino]pyrimidin-4-yl}benzonit:ile ("A94")

o NGO\ 8 C

N
N

HPLC-MS Rt. [min] 2.573; HPLC-MS [M+H] %91:



~

d, J =2.00 Hz, 1H), 8.08 (d, J = 2.32 Hz, 1H), 7.98 (old, J = 2.32, 8.88
Hz, 1H), 7.93 (s, 1H), 7.78 (d, J= 8.52 Hz, 1H), 7.62 (cid, J= 2.16, 8.56 Hz,
1

H), 7.42 (dwohom/B486 Hz, 1H), 7.19 (dd, J= 1.32, 5.34 berritddz004dl (t, J=
5.56 Hz, 1H), 4.40-4.43 (m 3H), 4.06-¢,13 (m 2H), 3.85-3.88 (m 1H),
3.04-3.10 (m 1H), 2.57-2.66 (m 1H), 2.06-2.11 (m 1H), 1.98 (s, 3H),
1.77-1.85 (m 2H), 1.08-1.30 (m 2H); LCVS: (nethod A) 458 (MtH), RT 2.93

m n; HPLCl (method A) RT. 2.89 min. Synthesis of tert-butyl

4- (4d{ 44421 HlNMBe(ﬁs)DMP@rDIMS&d@?I[m%st%s afby&ﬁapw@[m 3H), 7.97 (s, y _
pyri di n- a ra [ y _ r ration is
carried oJﬁ)a?sgg}é%)bzgs ‘%Inc 'sy ﬁg’gﬁg 5 Ag 35 9 4? 4IZPO(4§R{Jl

cyano- 4- c>(d1 mﬁ@rﬁ)‘l)nﬁﬂﬁdk)mﬁénQH) @/75 @, d—24y2|dm2rﬁij 199r7dz(o1 1Hyad)piperi di ne-1 -
car boxyl a 7 brown solid); 1H NVR (400 MHz, DVSO-d6): 6
[ppn] 8.8 ﬂm%ﬁ% é ((859 5H95 44 Hz, 1H), 8.05 (s, 1H),8.01 (s, 1H),
7.94 (dd, J= 2. 36, 890Hz 7.48 (d, J= 0.36 Hz, 1H), 7.38 (d, J WO

PRI SRR NS NG R

2.98-3.04 a(nl’dr[ 15L28)- 224-&911r6§pyra7|2|d) | yﬂné&ﬁy%)&% dpyldidthandl §ike 2add&orhi n, 4H),
1.74-1.81 A) 600

(M-H) | Q@Wﬁq 2:2yﬁlobg§y,1{p%@§?<\é 56? [1 (18 28) 7 h droxym%thylcycloproéﬂ%et
2-(1- acet W'I-Pb%&bliit ?mﬂmyd]m&tnhﬁ@myz)-y hnﬂélpesrgswbl n-4-yl-1H ayrazol - 4-

Yl ami no) pyri di n-4-yll benzonitrile ("Al'l 6") The preparation is carried out
as described in the cagg of 2-.cyc I propyl rret hoxy- 5-[ 2-

(1-pi peridin-4-yl-1H pyr azoN“3- 4-yl ] benzonitrile ("Al 07");
yield: 18% (17.3 ng, brown splLi ): H ) DMSO/d5) : 5 [ppni 8.81
i:s, 1H), 8.14 (d, Jr 40 , 1H)N8.0( 2.32 HZ, 1H), 7,98 (s, 1H),
7.94 (cid, J = 2.32, 8. , 1H), 745 (s, 1H)\7.38 (d, J = 8.96 Hz, 1H),
6.93 (dd, J= 1.32, 5.42 Hz, 1H), 6.85(s, 1H), 4.39-4.43 (m 1H), 4.04-- 4.15
(m 3H), 3.84-3.88 (m 1H), 3.00-3.09 (rn, 3H), 2.54-2.60 (m 3H), 2.05-2.08
(in, 1H), 1.99 (s, 3H, 1.72-1.92 (m 6H), 1.12-1.30 (m 2H); LCMS: (nethod

A) 500. 2 (i) n ke %Tﬁ.@rzr%-ﬁ, H'F"ﬂeq\Allg( E\I@t,ﬂ%g 4A) RT. 2.44 mn. Synthesis of

2-0- acetylplperldln rpholin-4-yl pyridi n-2-yl -
'H NMR (500 MHz, DMSO-ds) 8 [ppm] 9.49 (s, 1H), 8.52 — 8.41 (m, 3H), 8.02 (s,
1H), 7.56 (s, 1H), 7.43 (d, J=9.0, 1H), 7.34 (d, /=5.2, 1H), 4.47 (t, J=5.5, 1H), 4.23
(d, J=6.4, 2H), 4.06 (dd, J=14.0, 6.7, 1H), 3.93 (dd, J=14.0, 7.4, 1H), 3.3 (m, 2H),
2.88-2.73 (m, 1H), 2.17 —2.02 (m, 2H), 2.02 -~ 1.84 (m, 4H), 1.19 — 0.96 (m, 2H),
0.57 — 0.41 (m, 2H).

Analogously to "A11", tert-butyl 4-(6-aminopyrazin-2-yl)piperidine-1-carboxylate and
subsequent removal of the protecting group gives the compound 5-[2-(6-piperidin-4-

ylpyrazin-2-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzonitrile ("A96")

\ /©°
N\
\N

I=

HPLC-MS Rt. [min] 1.368; HPLC-MS [M+H] 457,



VN fij

nitrile (
DVSO- de) :

3.16, 9.06 Hz, 2H),

(m 4H),
2H), 1.11

accordi ng
| KKE enzy

N- H\ NO/ WD 2013/034238PCT/ EP2012/ 003449 117 The preparation is
carried out anal ogously to

2- cycl opr opy el hsy§42- (5- mor phol i n4-yl pyri di n-2-yl am pey/pidoi shiosud- yl Thenzo

"A113"); yield: 3.5% (4.6 rrg,%élel low solid); 1H NWVR (400 MHz,

= 5.28 Hz, 1H), 8.06(d, J= 2.36 Hz,
1H), 7.93-7.98 (m 2H), 7.82 (s, 1H), 7.73 (d, J= 9.08 Hz, 1H), 7.41 (dd, J
7.12 (dd, J = 1.64, 5.38 Hz, 1H), 4.40-4.43 (m 1H),
4. 05- 4. 13 Amajogdidsly 18.'8%6"3 588-chivyoHnidiB-47y)-Rcycidbuty Mne@@oxenziAjtrile3. 04- 3. 09

2.55-2.61. 1 .03-2.11 , -1.85

% ainsBy ezl adestit B WledtE kpmppite etvettlyeatdig & (M

(et hod A)5-RT.1-(3-H@raxyoyclbieb@) vidd-pyeazaf4-idikino]@ymichidikKieyl beiizbmitrileng  conpounds

,@’#'Qe i nventi on Conmpound No, TBK1 enzyne assay | C50 [nl1l/1]]
S

[ppr19.44 (s, 1H), 8.21 (d,

ay 1C5c iriM 1TBK1 + | KKE
H

N=™ N
J o 5 o>
HO \\N

HPLC-MS Rt. [min] 2.765; HPL.C-MS [M+H] 445;

"H NMR (500 MHz, DMSO-ds) 8 [ppm] 9.46 (s, 1H), 8.48 (d, J=2.3, 2H), 8.43 (dd,
J=8.9, 2.3, 1H), 7.95 (s, 1H), 7.57 (s, 1H), 7.42 (d, J=9.0, 1H), 7.33 (d, J=5.2, 1H),
4.43 (d, J=3.4, 1H), 4.22 (d, J=6.4, 2H), 4.16 — 4.06 (m, 1H), 3.86 — 3.80 (M, 1H),
2.85—2.74 (m, 1H), 2.18 ~ 2.05 (m, 4H), 2.00 — 1.85 (m, 4H), 1.84 — 1.68 (m, 4H),
1.65 — 1.54 (m, 2H).

Analogously to "A11", 5-(tetrahydropyran-4-y:)pyrazin-2-ylamine gives the com-
pound 2-(tetrahydropyran-4-yloxy)-5-{2-[5-(tetriahydropyran-4-yl)pyrazin-2-ylamino]-
pyridin-4-yl}benzonitrile ("A98")

O3

N
s VA
-/

@)

\
\N

HPLC-MS Rt. [min] 1.646; HPLC-MS [M+H] 458;

"H NMR (500 MHz, DMSO-dg) 3 [ppm] 10.06 (s, 1H), 8.75 (s, 1H), 8.37 — 8.31 (m,
2H), 8.25 (s, 1H), 8.13 (t, J=5.4, 1H), 8.07 — 7.99 (m, 2H), 7.53 (d, J=8.9, 1H), 7.32
(dd, J=5.3, 1.6, 1H), 4.97 — 4.85 (m, 1H), 3.94 ~ 3.84 (m, 2H), 3.61 — 3.53 (m, 2H),
3.32 - 3.25 (m, 2H), 3.01 —2.81 (m, 3H), 2.10 - 1.96 (m, 4H), 1.86 (qd, J=12.9, 3.8,
2H), 1.76 — 1.60 (m, 2H).



cell assay 1C50 [nIVI] "Al" "AZ' 83 20 960 260 3703300 34 386600 7 110
2900 "AS" 8
WO 2013/034238

96

Analogously to "A11", (5-aminopyrazin-2-yl)methanol gives the compound 5-[2-(5-
hydroxymethylpyrazin-2-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzo-
nitrile ("A99")

o)

N H
fackatve

HPLC-MS Rt. [min] 1.457; HPLC-MS [M+H] 404;
"H NMR (500 MHz, DMSO-dg) & [ppm] 10.00 (s, 1H), 9.05 (d, J=1.3, 1H), 8.33 (d,
J=5.3, 1H), 8.30 (s, 1H), 8.12 (d, J=4.1, 1H), 7.99 (dd, J=8.9, 2.4, 1H), 7.90 (d,
J=0.9, 1H), 7.53 (d, J=9.0, 1H), 7.29 (dd, J=5.3, 1.6, 1H), 5.35 (t, J=5.8, 1H), 4.97 —
4.87 (m, 1H), 4.55 (d, J=5.6, 2H), 3.92 — 3.82 (m, 2H), 3.61 — 3.52 (m, 2H), 2.09 —
1.98 (m, 2H), 1.75 — 1.61 (m, 2H).

Analogously to "A11", 6-(tetrahydropyran-4-y:)pyridazin-3-ylamine gives the com-
pound 2-(tetrahydropyran-4-yloxy)-5-{2-[6-(tetrahydropyran-4-yl)pyridazin-3-yl-
amino]pyridin-4-yl}benzonitrile ("A100")

0
N=N
o! =
= O\~ ;_—/
O
\
N

HPLC-MS Rt. {min] 1.643; HPLC-MS [M+H] 458;

"H NMR (500 MHz, DMSO-dg) & [ppm] 10.04 (s, 1H), 8.29 (d, J=5.3, 1H), 8.11 (d,
J=2.4, 1H), 8.05 — 8.02 (m, 1H), 8.01 — 7.97 (m, 2H), 4.95 — 4.85 (m, 1H), 4.02 —
3.94 (m, 2H), 3.92 — 3.83 (m, 3H), 3.60 — 3.44 (m, 5H), 3.10 — 3.01 (m, 1H), 2.09 —
1.98 (m, 2H), 1.86 — 1.59 (m, 4H).
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Analogously to "A26", 5-(2-chloropyrimidin-4-yl)-2-(tetrahydropyran-4-yloxy)benzo-
nitrile and trans-4-(4-aminopyrazol-1-yl)cyclohexanol give the compound 5-{2-[1-(4-
hydroxycyclohexyl)-1H-pyrazol-4-ylamino]pyrimidin-4-yl}-2-(tetrahydropyran-4-yl-
oxy)benzonitrile ("A101")

O
HO.... H
N

HPLC-MS Rt. [min] 1.915; HPLC-MS [M+H] 461;

"H NMR (500 MHz, DMSO-dg) & [ppm] 9.47 (s, 1H), 8.50 (dd, J=11.7, 3.7, 2H), 8.41
(dd, J=9.0, 2.3, 1H), 7.96 (s, 1H), 7.61 — 7.50 (m, 2H), 7.34 (d, J=5.2, 1H), 5.00 —
4.90 (m, 1H), 4.63 (d, J=4.4, 1H), 4.15 — 4.04 (m, 1H), 3.94 — 3.83 (m, 2H), 3.61 —
3.46 (m, 3H), 2.11 — 1.88 (m, 6H), 1.86 — 1.63 {m, 4H), 1.43 — 1.29 (m, 2H).

N\
\N

Analogously to "A11", (3-aminopyrazin-2-yl)methanol gives the compound 5-[2-(3-
hydroxymethylpyrazin-2-ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzo-

nitrile ("A102")
0]
N
ar Q
N=
-0
NG A\
HO —
AN

N
HPLC-MS Rt. [min] 1.530; HPLC-MS [M+H] 404:
"H NMR (400 MHz, DMSO-ds) & [ppm] 9.41 (s, 1H), 8.49 (s, 1H), 8.34 (d, J=5.2,
1H), 8.24 (d, J=2.7, 1H), 8.15 (d, J=2.4, 1H), 8.06 (d, J=2.7, 1H), 8.03 (dd, J=8.9,
2.4, 1H), 7.53 (d, J=9.0, 1H), 7.36 (dd, J=5.3, 1.6, 1H), 6.23 (t, J=5.3, 1H), 4.97 —
4.87 (m, 1H), 4.80 (d, J=5.1, 2H), 3.95 — 3.82 (m, 2H), 3.63 — 3.51 (m, 2H), 2.10 —
1.98 (m, 2H), 1.77 = 1.61 (m, 2H).

30

25



"Al13" 310 530 "A14" 670 1200 118 "A15" 14 21 1100 "Ale" 71 7 5000
n Al?ll'
WO 2013/034238 PCT/EP2012/003449

98

Analogously to "A26", 5-(2-chloropyrimidin-4-yl)-2-cyclobutylmethoxybenzonitrile
and 1-(2-methoxyethyl)-1H-pyrazol-4-ylamine give the compound 2-cyclobutyl-
methoxy-5-{2-[1-(2-methoxyethyl)-1H-pyrazol-4-ylamino]pyrimidin-4-yl}benzonitrile

("A103")
AN
U
N 7N O
TN Q O
\\N

—O0

HPLC-MS Rt. [min] 2.839; HPLC-MS [M+H] 405;

"H NMR (500 MHz, DMSO-de) 5 [ppm] 9.47 (s, 1H), 8.48 (d, J=1.8, 2H), 8.43 (d,
J=8.9, 1H), 7.94 (s, 1H), 7.57 (s, TH), 7.41 (d, J=9.0, 1H), 7.33 (d, J=5.2, 1H), 4.29
—4.18 (m, 4H), 3.68 (t, J=5.2, 2H), 3.25 (s, 3H), 2.85 — 2.73 (m, 1H), 2.17 —2.04
(m, 2H), 1.99 — 1.83 (m, 4H).

Analogously to "A11", 5-morpholin-4-yimethyipyridin-2-ylamine gives the compound
5-[2-(5-morpholin-4-yimethylpyridin-2-ylamina)pyridin-4-yl]-2-(tetrahydropyran-4-yi-
oxy)benzonitrile ("A118")

&

N
N H
7 NN

— >//'§ 0]
‘0
\\N

HPLC-MS Rt. [min] 1.278; HPLC-MS [M+H] 472:

"H NMR (500 MHz, DMSO-ds) 8 [ppm] 9.67 (3, 1H), 8.26 (d, J=5.3, 1H), 8.16 — 8.11
(m, 2H), 8.09 (d, J=2.4, 1H), 7.99 — 7.94 (m, 2H), 7.76 (d, J=8.5, 1H), 7.60 (dd,
J=8.6, 2.3, 1H), 7.52 (d, J=9.1, 1H), 7.20 (dd, J=5.3, 1.6, 1H), 4.95 — 4.84 (m, 1H),
3.92 - 3.83 (m, 2H), 3.61 — 3.50 (m, 6H), 3.38 (s, 2H), 2.36 (s, 4H), 2.10 — 1.99 (m,
2H), 1.75 — 1.62 (m, 2H).

o)
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Examples 105-117

Analytical methods:

LCMS analysis:
Method A: A-0.1% of TFA in H,0, B-0.1% of TFA in ACN: flow rate 2.0 ml/min.
Column: XBridge C8 (50 x 4.6mm, 3.5 )

Method B: A-10mM NH4HCO3, B: ACN; flow rate: 1.0 ml/min
Column: XBridge C8 (50x4.6mm, 3.54),

"H NMR:
Bruker 400 MHz

HPLC:

Method A:

Method: A-0.1% of TFA in H,O, B-0.1% of TFA in ACN: flow rate — 2.0 ml/min.
Column: XBridge C8 (50 x 4.6 mm, 3.5 ).

Synthesis of 5-bromo-2-cyclopropylmethoxybenzonitrile

Y

Sodium hydride, 60% suspension in oil (3.6 g, 0.08 mol), is added to a solution of
cyclopropylmethanol (6.49 g, 0.09 mol) in dry DMF (200 ml) at 0°C under nitrogen.
After 30 min at 0°C, 5-bromo-2-fluorobenzonitrile (12.0 g, 0.06 mol) in dry DMF (50 ml)
is added, and the reaction is stirred at 50°C for 16 h. Ice-water (200 ml) is added to the
reaction mixture, which is then extracted with ethyl acetate (2 x 200 ml). The organic
phases are washed with water (2 x 200 ml) and saturated sodium chloride solution

(1 x 200 ml) and dried over sodium sulfate. After removal of the solvent, the crude

product is purified by chromatography, giving 14 g of a yellow oil;
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"H NMR (400 MHz, CDCls): & [ppm] 7.85 (d, J = 2.48 Hz, 1H), 7.59 (dd, J = 2.48, 8.96
Hz, 1H), 6.84 (d, J = 9.00 Hz, 1H), 3.92 (d, J = 6.84 Hz, 2H), 1.27-1.34 (m, 1H), 0.65-
0.09 (m, 2H), 0.35-0.41 (m, 2H);

LCMS: (method A): 252 (M+H), RT 4.96 min.

Synthesis of 2-cyclopropylmethoxy-5-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-

CN
_ 10
*7\0’ B‘GO\_Q

A solution of 5-bromo-2-cyclopropylmethoxybenzonitrile (14.0 g, 0.055 mol) in 1,4-

benzonitrile

dioxane (200 ml) is degassed for 10 min, bis(pinacofato)diboron (15.5 g, 0.061 mol),
[1,1'-bis(diphenylphosphino)ferrocene]palladium (II) dichloride (1.0 g, 0.00138 mol),
1,1"-bis(diphenylphosphino)ferrocene (0.75 g. 0.0138 mol) and potassium acetate
(10.9 g, 0.111 mol) are added at room temperature. The mixture is boiled under reflux
for 18 h. The mixture is allowed to cool to room temperature and filtered off. The filtrate
is evaporated in a rotary evaporator and taken up with ethyl acetate (300 ml), washed
with water (2 x 200 ml) and saturated sodium chloride solution (1 x 200 ml) and dried
over sodium sulfate. After filtration, the crude product is purified by chromatography,
giving 9 g of the desired product as white solid;

"H NMR (400 MHz, CDCls): & [ppm] 8.01 (d, /= 1.56 Hz, 1H), 7.91 (dd, J = 1.64, 8.48
Hz, 1H), 6.92 (d, J = 8.48 Hz, 1H), 3.96 (d, J = 6.84 Hz, 2H), 1.34 (s, 12H), 1.22-1.30
(m, 1H), 0.65-0.70 (m, 2H), 0.41 (t, J = 4.92 Hz, 2H).

Synthesis of 5-(2-chloropyridin-4-yl)-2-cyclopropylmethoxybenzonitrile

Cl CN
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A solution of 2-cyclopropylmethoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
benzonitrile (3.0 g, 0.010 mol) in acetonitrile (60 ml) and water (20 ml) is degassed for
10 min. 4-Bromo-2-chloropyridine (1.92 g, 0.010mol), potassium carbonate (2.76 g,
0.02 mol) and tetrakis(triphenyl phosphine)palladium(0) (0.11g, 0.0001 mol) are
added. The reaction mixture is stirred at 90°C for 6 h. The mixture is cooled to room
temperature, filtered and evaporated in a rotary evaporator. The residue is taken up in
ethyl acetate (200 ml), washed with water (2 x 200 ml) and saturated sodium chloride
solution (1 x 200 ml). The mixture is subsequently dried over sodium sulfate, evapor-
ated in a rotary evaporator and chromatographed for purification, giving 2.1 g of a
pale-yellow solid;

"H NMR (400 MHz, CDCls): 5 [ppm] 8.44 (d, J = 5.24 Hz, 1H), 7.83 (s, 1H), 7.75-7.83
(m, 1H), 7.48 (s, 1H), 7.45 (dd, J = 0.44, 1.46 Hz, 1H), 7.07 (d, J = 8.84 Hz, 1H), 4.02
(q, J=2.76 Hz, 2H), 1.33-1.37 (m, 1H), 0.69-0.73 (m, 2H), 0.41-0.45 (m, 2H);

LCMS: (method A) 285 (M+H), RT 4.90 min.

Synthesis of 5-bromo-2-cyclobutylmethoxybenzonitrile
CN

in an analogous manner as described above for 5-bromo-2-cyclopropylmethoxy-

benzonitrile, 5 g of 5-bromo-2-cyclobutylmethoxybenzonitrile are obtained from cyclo-
butanemethanol (2.58 g, 0.03 mol) and 5-bromo-2-fluorobenzonitrile (5.0 g, 0.025 mol)
as yellow oil;

"H NMR (400 MHz, CDCls): d [ppm] 7.65 (d, ./ = 2.48 Hz, 1H), 7.60 (dd, J = 2.48, 8.96
Hz, 1H), 6.85 (d, J = 8.96 Hz, 1H), 4.02 (d, J = 6.28 Hz, 2H), 2.79-2.86 (m, 1H), 2.13-
2.20 (m, 2H), 1.96-2.02 (m, 4H).

6700
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Synthesis of 2-cyclobutyimethoxy-5-(4,4.5 5-1etramethyl-1,3,2-dioxaborolan-2-yl)-

benzonitrile

The preparation succeeds in a similar manner as described above for 2-cyclopropyl-
methoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxabcrolan-2-yl)benzonitrile with 5-bromo-2-
cyclobutylmethoxybenzonitrile (5.0 g, 0.018 rmol), giving 3.5 g of the desired product as
colourless oil;

'H NMR (400 MHz, CD50D): & [ppm] 7.90-7.96 (m, 2H), 7.17 (d, J = 8.52 Hz, 1H),
4.13 (d, J =6.16 Hz, 2H}, 2.81-2.88 (m, 1H), 2.13-2.20 (m, 2H), 2.02-2.05 (m, 4H),
1.31 (s, 12H).

Synthesis of 5-(2-chloropyridin-4-yl)-2-cyclobutylmethoxybenzonitrile

Cl CN

O ~
_ \_4\7
With 2-cyclobutylmethoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzonitrile
(5.0 g, 0.015 mol) and 4-bromo-2-chloropyridine (3.0 g, 0.015mol), 2.5 g of the desired
product are obtained as pale-yellow solid in & similar manner as described for 5-(2-
chloropyridin-4-yl)-2-cyclopropylmethoxybenz:onitrile;
'H NMR (400 MHz, DMSO-dg): 5 [ppm] 8.45 (s, 1H), 8.44 (s, 1H), 8.18 (dd, J = 2.44,
8.94 Hz, 1H), 7.94 (d, J= 1.20 Hz, 1H), 7.80 {dd, J = 1.64, 5.28 Hz, 1H), 7.38 (d, J =
8.96 Hz, 1H), 4.20 (d, J = 6.40 Hz, 2H), 2.75-2.79 (m, 1H), 2.05-2.12 (m, 2H), 1.86-
1.94 (m, 4H);
LCMS: (method A) 299 (M+H), RT 5.4C min.

A38"
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Svynthesis of tert-butyl 4-(4-bromo-2-cyanophenoxymethyl)piperidine-1-carboxylate

) L

With N-BOC-4-piperidinemethanol (6.45 g, 0.03 mol) and 5-bromo-2-fluorobenzonitrile
(5.0 g, 0.025 mol), 7.0 g of the desired product are obtained as pale-yellow oil as
described above for 5-bromo-2-cyclopropylmsathoxybenzonitrile;

'H NMR (400 MHz, CDCls): & [ppm] 7.59-7.6% (m, 2H), 6.84 (d, J = 8.96 Hz, 1H), 4.15-
4.18 (m, 2H), 3.87 (d, J = 6.64 Hz, 2H), 2.66-2.79 (m, 2H), 2.03-2.08 (m, 1H), 1.84-
1.88 (m, 2H), 1.45 (s, 9H), 1.24-1.28 (m, 2H);

LCMS: (method A) 297 (M+2), RT 5.67 min.

Synthesis of tert-butyl 4-[2-cyano-4-(4 4.5 5-tatramethyl-1,3,2-dioxaborolan-2-yl)-
phenoxymethylipiperidine-1-carboxylate

Z;B{;o P
)ﬁ () ~ +

With tert-butyl 4-(4-bromo-2-cyanophenoxymeathyli)piperidine-1-carboxylate (7.0 g,

0.17 mol), 6.0 g of the desired product are obtained as colourless oil as described
above for 2-cyclopropylmethoxy-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzo-
nitrile;

"H NMR (400 MHz, CDCls): & [ppm] 8.01 (s, ‘1H), 7.93 (dd, J = 1.60, 8.46 Hz, 1H), 6.93
(d, J=8.52 Hz, 1H), 4.10-4.20 (m, 2H), 3.93 d, J = 6.60 Hz, 2H), 2.77 (t, J = 12.08
Hz, 2H), 2.05-2.10 (m, 1H), 1.88-1.91 (m, 2H), 1.47 (s, 9H), 1.36 (s, 12H), 1.22-1.29
(m, 2H).



119 "A45"12 2 'A64" 6 6 230 "A65" 170 120 "A66" 100 82 4900 "A67" 6 4 420

WO 2013/034238 PCT/EP2012/003449
104

Synthesis of 2-(piperidin-4-yimethoxy)-5-(4,4.5.5-tetramethyl-1,3,2-dioxaborolan-2-yl)-

CN
O\
2 R (‘\
0O NH
_/
HCI in dioxane (50 ml) is added to a solution of tert-butyl 4-[2-cyano-4-(4,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl)phenoxymethyl]piperidine-1-carboxylate (6.0 g,

benzonitrile

0.0135 mol) in 1,4-dioxane (50 ml), and the mixture is stirred at room temperature for
16 h. The mixture is evaporated in a rotary evaporator and employed in the next step

without purification.

Synthesis of 2-(1-acetyipiperidin-4-yimethoxy)-5-(4 4,5,5-tetramethyl-1,3,2-dioxa-

borolan-2-yl)benzonitrile

R

@)

Glacial acetic acid (2.1 g, 0.035 mol), triethylamine (3.5 g, 0.035 mol) and 1-propane-
phosphonic anhydride (60% w / w in ethyl acetate) (11 ml, 0.0174 mol) are added to a
solution of 2-(piperidin-4-ylmethoxy)-5-(4,4,5,5-tetramethyi-1,3,2-dioxaborolan-2-yl)-
benzonitrile (4.0 g, 0.0116 mol) in dichloromethane (40 ml) at 0°C under nitrogen. The
reaction is stirred at room temperature for 15 h. The solution is evaporated and poured
into water (200 ml). The mixture is extracted with dichloromethane (100 ml x 2) and
evaporated in a rotary evaporator. The crude product is purified by chromatography,
giving 6.0 g of the desired product as colourless oil;

"H NMR (400 MHz, CD30OD): & [ppm] 7.95 (dd, J = 1.64, 8.48 Hz, 1H), 7.91 (d, J =
1.48 Hz, 1H), 7.18 (d, J = 8.52 Hz, 1H), 4.57-4.87 (m, 1H), 3.98-4.08 (m, 3H), 3.16-
3.23 (m, 1H), 2.67-2.74 (m, 1H), 2.15-2.29 (m, 1H), 2.12 (s, 3H), 1.90-2.02 (m, 2H),
1.35-1.45 (m, 2H), 1.33 (s, 12H).
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Synthesis of 2-(1-acetylpiperidin-4-yimethoxy)-5-{2-chloropyridin-4-yl)benzonitrile

Cl CN
N/_\ O ~\ ‘<

L<_/N O
In a similar manner as described above for 5-(2-chloropyridin-4-yl)-2-cyclobutyl-
methoxybenzonitrile, 1.0 g of the desired product is obtained as white solid with
2-(1-acetylpiperidin-4-ylmethoxy)-5-(4,4,5,5-testramethyl-1,3,2-dioxaborolan-2-yi)-
benzonitrile (2.0 g, 0.005 mol) and 4-bromo-Z-chioropyridine (0.96 g, 0.005 mol);
'H NMR (400 MHz, DMSO-dg): 8 [ppm] 8.44 (s, 1H), 8.34 (d, J = 2.44 Hz, 1H), 8.18
(dd, J =2.44, 8.92 Hz, 1H), 7.93 (d, J = 1.16 Hz, 1H), 7.80 (dd, J = 1.64, 5.32 Hz,
1H), 7.39 (d, J = 9.00 Hz, 1H), 4.39-4.42 (m, 1H), 3.92-4.12 (m, 2H), 3.84-3.88 (m,
1H), 3.06-3.06 (m, 1H), 2.56-2.57 (m, 1H), 2.01-2.16 (m, 1H), 1.99 (s, 3H), 1.76-
1.81 (m, 2H), 1.13-1.29 (m, 2H);
LCMS: (method A) 370 (M+H), RT. 4.02 min.

Synthesis of 2-cyclopropylmethoxy-5-[2-(1H-pyrazoi-4-ylamino)pyridin-4-yllbenzonitrile
("A104")

H CN

HN/j/N o
N= TN <\

—

A solution of 5-(2-chioropyridin-4-yl)-2-cyclopropylmethoxybenzonitrile (0.25 g,
0.0878 mmol) in t-butanol (5 ml) is degassed with nitrogen for 5 min. 1H-Pyrazol-4-
ylamine hydrochloride (0.12 g, 1.08 mmol), Josiphos (24.3 mg, 0.00439 mmol) and
tris(dibenzylideneacetone)dipalladium(0) (40.0 mg, 0.00439 mmol) is then added. A
solution of 1.6M lithium bis(trimethylsilyl)amice in THF (0.35 g, 2.1 mmol) is added
dropwise. The mixture is irradiated in the mic-owave at 140°C for 2 h. 30 ml of water
are then added, and the mixture is filtered. The crude product is purified by chromato-

graphy, giving 26.6 mg cf the desired produc: as brown solid;
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"H NMR (400 MHz, DMSO-ds): & [ppm] 12.47 (bs, 1H), 8.80 (s, 1H), 8.13 (d, J = 5.36
Hz, 1H), 8.04 (d, J = 2.16 Hz, 1H), 7.92 (dd, J = 2.24, 8.82 Hz, 2H), 7.54 (bs, 1H), 7.34
(d, J = 8.92 Hz, 1H), 6.92 (d, J = 5.28 Hz, 1H), 6.86 (s, 1H), 4.06 (d, J = 7.00 Hz, 2H),
1.23-1.30 (m, 1H), 0.59-0.63 (m, 2H), 0.31-0.39 (m, 2H);

LCMS: (method A) 332 (M+H), RT. 3.25 min;

HPLC: (method A) RT. 3.23 min.

Synthesis of 2-cyclopropylmethoxy-5-{2-[1-(2-methoxyethyl)-1H-pyrazol-4-ylamino]-
pyridin-4-yl}benzonitrile ("A105")

CN
\
@) H \O\/A
RPN N CF
N\;D/U

Caesium carbonate (0.17 g, 0.54 mmol) and 2-bromoethyl methy! ether (0.045 g,

0.325 mmol) are added to a solution of the 2-cyclopropylmethoxy-5-[2-(1H-pyrazol-4-
ylamino)pyridin-4-yl]benzonitrile prepared above (0.09 g, 0.27 mmol) in dry DMF

(2 mi). The reaction mixture is warmed at 80°C for 8 h. Ice is added, and the mixture is
extracted with ethyl acetate (2 x 50 ml). The organic phase is washed with water

(1 x 25 ml) and dried over sodium sulfate. The mixture is then evaporated in a rotary
evaporator. The crude product is purified by chromatography, giving 5.8 mg of the
desired product as brown solid;

'H NMR (400 MHz, DMSO-ds): & [ppm] 8.31 :s, 1H), 8.14 (d, J = 5.40 Hz, 1H), 8.04 (d,
J=2.36 Hz, 1H), 7.97 (s, 1H), 7.93 (dd, J = 2.40, 8.92 Hz, 1H), 7.46 (d, J = 0.44 Hz,
1H), 7.34 (d, J = 8.96 Hz, 1H), 6.94 (dd, J = 1.56, 5.44 Hz, 1H), 6.85 (s, 1H), 4.20 (4,
J=95.40 Hz, 2H), 4.06 (d, J = 7.04 Hz, 2H), 3.65 (t, J = 5.32 Hz, 2H), 3.22 (s, 3H),
1.24-1.30 (m, 1H), 0.60-0.62 (m, 2H), 0.38-0.40 (m, 2H);

LCMS: (method A) 390 (M+H), RT. 3.42 min;

HPLC: (method A) RT. 3.44 min.
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Synthesis of 2-cyclopropylmethoxy-5-[2-(5-hydroxymethylpyridin-2-ylamino)pyridin-4-
yl]lbenzonitrile ("A106")

CN
HO /N §
d\:}/|®/®/o\/4

As described above for 2-cyclopropylmethoxy-5-[2-(1H-pyrazol-4-ylamino)pyridin-4-yl]-

benzonitrile ("A104"), 18.5 mg of the desired compound are obtained with 5-(2-chtoro-
pyridin-4-yl)-2-cyclopropylmethoxybenzonitrile {0.2 g, 0.702 mmol) and (6-amino-3-
pyridinyl)methanol (0.104 g, 0.843 mmol) as yellow solid;

"H NMR (400 MHz, DMSO-de): 8 [ppm] 9.67 /s, 1H), 8.26 (d, J = 5.32 Hz, 1H), 8.17 (d,
J=1.92 Hz, 1H), 8.08 (d, J = 2.40 Hz, 1H), 7.97 (d, J = 2.40 Hz, 1H), 7.93 (d, J = 1.00
Hz, 1H), 7.78 (d, J = 8.56 Hz, 1H), 7.62 (dd, J/ = 2.36, 8.568 Hz, 1H), 7.38 (d, J = 9.00
Hz, 1H), 7.19 (dd, J = 1.68, 5.36 Hz, 1H), 5.12 (t, J = 5.56 Hz, 1H), 4.42 (d, J = 5.60
Hz, 2H), 4.08 (d, J = 7.00 Hz, 2H), 1.24-1.36 (m, 1H), 0.61-0.63 (m, 2H), 0.38-0.40 (m,
2H);

LCMS: (method B) 373 (M+H), RT. 5.46 min;

HPLC: (method B) RT. 9.92 min.

Synthesis of tert-butyl 4-(4-nitro-1H-pyrazol-1-yl)piperidine-1-carboxylate

OO

1-Boc-4-hydroxy piperidine (2.6 g, 0.0132 mol), triphenyiphosphine (4.1 g, 0.015 mol)

and di-tert-butyl azodicarboxylate (3.9 g, 0.0172 mol) are added in portions to a solu-
tion of 4-nitro-1H-pyrazole (1.5 g, 0.0132 mol) in THF (40 mi) at 10-15°C. The reaction
mixture is stirred at room temperature for 48 h. The mixture is evaporated in a rotary

evaporator, and the crude material is chromatographed, giving 2.1 g of a white solid;

60
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"H NMR (400 MHz, DMSO-de); & [ppm] 8.94 (s, 1H), 8.27 (s, 1H), 4.49-4.41 (m, 1H),
4.04-4.0 (m, 2H), 2.88 (bs, 2H), 2.03-2.00 (m, 2H), 1.84-1.78 (m, 2H), 1.40 (s, 9H).

Synthesis of terf-butyl 4-(4-amino-1H-pyrazol-1-yl)piperidine-1-carboxylate

O,

Palladium on carbon (10% wi/w, 0.2 g) is added to a solution of tert-butyl 4-(4-nitro-1H-

pyrazol-1-yl)piperidine-1-carboxylate (2.1 g, 0.0040 mol) in methanol (50 mi), and the
mixture is hydrogenated at room temperature for 3 h. The catalyst is filtered off, and
the solution is evaporated in a rotary evaporztor. The residue is purified by chromatog-
raphy, giving 1.1 g of a brown oil,

'H NMR (400 MHz, DMSO-dg): & [ppm] 7.05 {d, J=0.8 Hz, 1H ), 6.89 (d, J=0.8 Hz, 1H),
4.14 (m, 1H), 3.99 (d, 2H), 3.84(d, 2H), 2.84 (bs, 2H), 1.90-1.87 (m, 2H), 1.70-1.61 (m,
2H), 1.40 (s ,9H);

tert-Butyl 4-(4-amino-1H-pyrazol-1-yl)piperidine:-1-carboxylate is employed in the
synthesis of “A16”".

( Synthesis of tert-butyl 4-{3-[4-{3-cyano-4-cyc'opropylmethoxyphenyDpyridin-2-yl-

amino]pyrazol-1-ylipiperidine-1-carboxylate

The preparation is carried out as described above for 2-cyclopropylmethoxy-5-[2-(5-

hydroxymethylpyridin-2-ylamino)pyridin-4-yllbenzonitrile;

"H NMR (400 MHz, CDCls): & [ppm] 8.17 (s, ‘H), 7.76 (d, J =2.32 Hz, 1H), 7.68-7.71
(m, 2H), 7.53 (d, J = 0.36 Hz, 1H), 7.02 (d, J = 3.84 Hz, 1H), 6.83 (dd, J = 1.56, 5.46
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Hz, 1H), 6.66 (s, 1H), 6.40 (s, 1H), 4.24-4.30 (m, 3H), 4.00 (d, J = 6.88 Hz, 2H), 2.85-
2.92 (m, 2H), 2.15-2.19 (m, 2H), 1.92-1.96 (m, 2H), 1.49 (s, 9H), 1.25-1.27 (m, 1H),
0.68-0.71 (m, 2H), 0.42-0.45 (m, 2H);

LCMS: (method A) 515 (M+H), RT. 4.43 min.

Synthesis of 2-cyclopropylmethoxy-5-[2-(1-piperidin-4-yl-1H-pyrazol-3-ylamino)pyridin-
4-yilbenzonitrile ("A107™)

O
V’J NC ﬁ’<f\\hl/N
1@

HCl in dioxane (10 ml) are added to a solution of tert-butyl 4-{3-[4-(3-cyano-4-cyclo-

propylmethoxyphenyl)pyridin-2-ylamino]pyrazol-1-yl}piperidine-1-carboxylate (0.12 g,
0.23 mmol) in 1,4-dioxane (10 ml). The entire mixture is stirred at room temperature
for 6 h. The reaction solution is evaporated ir. a rotary evaporator and rendered basic
using 10% sodium bicarbonate solution (20 mil}. The mixture is stirred for 10 min. The
solid is filtered off, washed with diethyl ether {20 ml) and dried, giving 85.4 mg of the
desired material as brown solid;

"H NMR (400 MHz, DMSO-dg): 5 [ppm] 8.82 (s, 1H), 8.14 (d, J = 5.40 Hz, 1H), 8.04 (d,
J=2.28 Hz, 1H), 7.98 (s, 1H), 7.93 (dd, J = 2.28, 8.88 Hz, 1H), 7.46 (s, 1H), 7.34 (d, J
= 8.96 Hz, 1H), 6.93 (dd, J = 1.24, 5.38 Hz, 1H), 6.86 (s, 1H), 4.07-4.15 (m, 1H), 4.06
(d, J=7.04 Hz, 2H), 3.00-3.03 (m, 2H), 2.56-2.59 (m, 2H), 1.90-1.92 (m, 2H), 1.69-
1.79 (m, 2H), 1.25-1.32 (m, 1H), 0.59-0.63 (m, 2H), 0.38-0.40 (m, 2H);

LCMS: (method A) 415 (M+H), RT. 3.00 min;

HPLC: (method A) RT. 3.00 min.

Synthesis of 5-morpholin-4-ylpyridin-2-ylamine

O\/:/\NQNHZ
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A solution of 2-amino-5-bromopyridine (2.0 g, 0.011 mol) in t-butanol (5 ml) is
degassed with nitrogen for 5 min. Morpholine (1.4 g, 0.016 mol), Davephos (0.4 g,
0.001 mol) and tris(dibenzylideneacetone)dipalladium(0) (0.25 g, 0.027 mmol) is
added. A 1.6M solution of lithium bis(trimethylsilyl)amide in THF (5.51 g, 0.033 mol) is
then added dropwise. The reaction mixture is irradiated in the microwave at 150°C for
2 h. Water is added (30 ml), and the mixture is extracted with ethyl acetate (2 x

100 ml). The organic phases are washed with water (1 x 100 ml) and dried over
sodium sulfate. The crude material is employad in the next step without purification.

5-Morpholin-4-ylpyridin-2-ylamine is employed in the synthesis of “A7".

Synthesis of 2-cyclopropylmethoxy-5-[2-(5-morpholin-4-ylpyridin-2-ylamino)pyridin-4-
yilbenzonitrile ("A108")

/

@] N N
\ / =N N)_ \ f O/_A

The preparation is carried out as described above for 2-cyclopropylmethoxy-5-[2-(5-
hydroxymethylpyridin-2-ylamino)pyridin-4-yllbenzonitrile, giving 50.9 mg of a brown
solid in 16% yield;

"H NMR (400 MHz, DMSO-dg): 3 [ppm] 9.42 (s, 1H), 8.21 (d, J = 5.28 Hz, 1H), 8.06 (d,
J =228 Hz, 1H), 7.93-7.94 (m, 2H), 7.82 (s, 1H), 7.73 (d, J = 9.04 Hz, 1H), 7.36-7.42
(m, 2H), 7.12 (dd, J = 1.48, 5.36 Hz, 1H), 4.07 (d, J=7.00 Hz, 2H), 3.74 (t, J = 4.92
Hz, 4H), 3.05 (1, J = 4.76 Hz, 4H), 1.24-1.29 (m:, 1H), 0.59-0.64 (m, 2H), 0.37-0.40 (m,
2H);

LCMS: (method A) 428 (M+H), RT. 3.98 min;

HPLC: (method A) RT. 3.93 min. '
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Synthesis of 2-cyclobutylmethoxy-5-[2-(1H-pvrazol-4-ylamino)pyridin-4-yl]benzonitrile

("A109||)
CN
H
Hl\{ X —N 0
N—: 7N — <;
N —

Preparation as described in the case of 2-cyclopropylmethoxy-5-[2-(1H-pyrazol-4-

ylamino)pyridin-4-yllbenzonitrile ("A104"), giving 20.4 mg of a brown solid (41% yield);
"H NMR (400 MHz, DMSO-ds): 8 [ppm] 12.45 (bs, 1H), 8.77 (s, 1H), 8.13 (d, J = 5.36
Hz, 1H), 8.04 (d, J = 2.16 Hz, 1H), 7.92-7.95 (m, 2H), 7.52 (s, 1H), 7.37 (d, J = 8.92
Hz, 1H), 6.92 (d, J = 5.36 Hz, 1H), 6.85 (s, 1H), 4.17 (d, J = 6.36 Hz, 2H), 2.50-2.80
(m, 1H), 2.06-2.10 (m, 2H), 1.90-1.96 (m, 4HY;

LCMS: (method A) 346 (M+H), RT. 3.69 min;

HPLC: (method A) RT. 3.69 min.

Synthesis of 2-cyclobutylmethoxy-5-{2-[1-(2-rnethoxyethyl)-1H-pyrazol-4-ylaminol-
pyridin-4-yl}benzonitrile ("A110"):

CN

\

o N N Ow

j\ A //
N\:D/@/

Preparation as described for 2-cyclopropylmethoxy-5-{2-[1-(2-methoxyethyl)-1H-
pyrazol-4-ylamino]pyridin-4-yl}benzonitrile ("A105"); yield 18% (18.4 mg, yellow solid),
"H NMR (400 MHz, DMSO-ds): 8 [ppm] 8.82 (s, 1H), 8.14 (d, J = 5.40 Hz, 1H), 8.04 (d,
J =2.40 Hz, 1H), 7.93-7.97 (m, 2H), 7.46 (d, J = 0.40 Hz, 1H), 7.37 (d, J = 8.96 Hz,
1H), 6.94 (dd, J = 1.56, 5.42 Hz, 1H), 6.85 (d J=0.84 Hz, 1H), 4.17-4.22 (m, 4H),
3.62-3.68 (m, 2H), 3.23 (s, 3H), 2.73-2.80 (m. 1H), 2.06-2.11 (m, 2H), 1.86-1.94 (m,
4H),

LCMS: (method A) 404 (M+H), RT. 3.91 min;

HPLC: (method A) RT. 3.89 min.
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Synthesis of 2-cyclobutyimethoxy-5-12-(5-hydroxymethylpyridin-2-ylamino)pyridin-4-yl]-
benzonitrile ("A111"):

HO /\ “ ¢
N\, 0 '
VQN@// L

Preparation as described for 2-cyclopropylmethoxy-5-[2-(5-hydroxymethylpyridin-2-

ylamino)pyridin-4-yllbenzonitrile ("A106"); yield: 32% (87.0 mg, yellow solid);

'H NMR (400 MHz, DMSO-dg): & [ppm] 9.69 {s, 1H), 8.26 (d, J = 5.32 Hz, 1H), 8.17 (d,
J=1.88 Hz, 1H), 8.07 (d, J = 2.36 Hz, 1H), 7.98 (dd, J = 2.36, 8.88 Hz, 1H), 7.93 (d, J
= 0.88 Hz, 1H), 7.78 (d, J = 8.52 Hz, 1H), 7.62 (dd, J = 2.28, 8.56 Hz, 1H), 7.41 (d, J =
8.96 Hz, 1H), 7.19 (dd, J = 1.60, 5.36 Hz, 1H), 5.12 (t, J=5.56 Hz, 1H), 4.42 (d, J =
5.56 Hz, 2H), 4,19 (d, J = 6.44 Hz, 2H), 2.73-2.79 (m, 1H), 2.09-2.11 (m, 2H}), 1.89-
1.94 (m, 4H);

LCMS: (method A) 387 (M+H), RT. 4.02 min;

HPLC: (method A) RT. 3.99 min.

Synthesis of tert-butyl 4-{4-[4-(3-cyano-4-cyciobutylmethoxyphenvyl)pyridin-2-ylamino]-

pyrazol-1-yl}piperidine-1-carboxylate

- N
N/ =
NC \ON
R

G

The preparation is carried out as described in the case of tert-butyl 4-{3-[4-(3-cyano-4-

0)

cyclopropylmethoxyphenyl)pyridin-2-ylamino]pyrazol-1-yl}piperidine-1-carboxyiate;
yield: 27% (0.1g, brown solid substance);

'H NMR (400 MHz, DMSO-dg): 8 [ppm] 8.18 ‘s, 1H), 7.75 (d, J = 2.32 Hz, 1H), 7.70
(dd, J = 2.40, 8.74 Hz, 2H), 7.53 (d, J = 0.40 H:z, 1H), 7.03 (d, J = 8.84 Hz, 1H), 6.83
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(dd, J = 1.56, 5.40 Hz, 1H), 6.66 (d, J = 0.88 Hz, 1H), 6.35 (b, 1H), 4.26-4.27 (m, 3H),
4.09 (d, J=6.28 Hz, 2H), 2.79-2.83 (m, 3H), 2.00-2.20 (m, 4H), 1.92-2.00 (m, 6H),
1.49 (s, 9H);

LCMS: (method A) 529 (M+H), RT. 4.78 min.

Synthesis of 2-cyclobutyimethoxy-5-[2-(1-piperidin-4-yl-1H-pyrazol-4-ylamino)pyridin-
4-ylibenzonitrile ("A112")

- fN
0 \%@ =
QJ § ﬁ’é‘N/NC\
NH

The preparation is carried out as described ir: the case of 2-cyclopropylmethoxy-5-[2-

(1-piperidin-4-yl-1H-pyrazol-3-ylamino)pyridir:-4-yl]benzonitrile ("A107"); yield: 92%
(41.0 mg, brown solid);

"H NMR (400 MHz, DMSO-ds): 5 [ppm] 8.82 (s, 1H), 8.14 (d, J = 5.36 Hz, 1H), 8.04 (d,
J=2.00 Hz, 1H), 7.93-7.98 (m, 2H), 7.46 (s, 1H), 7.37 (d, J = 8.92 Hz, 1H), 6.93 (d, J
=4.64 Hz, 1H), 6.86 (s, 1H), 4.12-4.18 (m, 4H), 3.00-3.03 (m, 2H), 2.75-2.79 (m, 1H),
2.56-2.59 (m, 1H), 2.06-2.10 (m, 2H), 1.86-1.96 (m, 6H), 1.73-1.78 (m, 2H);

LCMS: (method A) 429.2 (M+H), RT. 3.40 min;

HPLC: (method A) RT. 3.40 min.

Synthesis of 2-cyclobutylmethoxy-5-[2-(5-morpholin-4-ylpyridin-2-ylamino)pyridin-4-vl]-

benzonitrile ("A113™)
@ N o O
O N
\—,_/ —N N>/’ \ 0O

\==

The preparation is carried out as described ir the case of 2-cyclopropylmethoxy-5-[2-
(5-morpholin-4-ylpyridin-2-ylamino)pyridin-4-yl]benzonitrile ("A108"); yield: 16.5%
(48.0 mg, yellow solid);
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"H NMR (400 MHz, DMSO-dg): 8 [ppm] 9.44 (s, 1H), 8.21 (d, J = 5.36 Hz, 1H), 8.05 (d,
J=2.36 Hz, 1H), 7.93-7.98 (m, 2H), 7.82 (d, J = 0.80 Hz, 1H), 7.73 (d, J = 9.08 Hz,
1H), 7.38-7.42 (m, 2H), 7.12 (dd, J = 1.60, 5.36 Hz, 1H), 4.19 (dd, J = 6.44, Hz, 1H),
3.74 (t, J=4.96 Hz, 4H), 3.05 (t, J = 4.84 Hz, 4H), 2.73-2.79 (m, 1H), 2.09-2.10 (m,
2H), 1.88-1.94 (m, 4H);

LCMS: (method A) 442 (M+H), RT 4.33 min;

HPLC: (method A) RT. 4.31 min.

Synthesis of 2-(1-acetylpiperidin-4-ylmethoxy)-5-{2-[1-(2-methoxyethy|)-1H-pyrazol-4-
ylamino]pyridin-4-yl}benzonitrile ("A114"):

o) O*Q—CKN
O A

N
\/\O/

The preparation is carried out analogously as cescribed in the case of 2-cyclopropyl-
methoxy-5-{2-[1-(2-methoxyethyl)-1H-pyrazoi-4-ylamino]pyridin-4-yl}benzonitrile
("A110");

yield: 16% (5.7 mg, brown solid);

"H NMR (400 MHz, CD30D): & [ppm] (s, 1H),8.12 (d, J = 5.36 Hz, 1H), 7.89-7.95 (m,
3H), 7.54 (d, J= 0.52 Hz, 1H), 7.27 (d, J = 8.72 Hz, 1H), 6.91 (dd, J = 1.56, 5.48 Hz,
1+)), 6.83 (d, J = 0.88 Hz, 1H), 4.58-4.62 (m, 1H), 4.27-4.28 (m, 2H), 3.99-4.09 (m,
3H), 3.75 (t, J = 5.20 Hz, 2H), 3.29-3.28 (m, 3H), 3.16-3.23 (m, 1H), 2.71-2.72 (m, TH),
2.13-2.24 (m, 1H), 2.12 (s, 3H), 1.91-2.03 {(m. 2H), 1.29-1.46 (m, 2H);

LCMS: (method A) 475 (M+H), RT 2.81 min;

HPLC: (method A) RT. 2.75 min.
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Synthesis of 2-(1-acetylpiperidin-4-yimethoxy)-5-[2-(5-hydroxymethylpyridin-2-yl-

amino)pyridin-4-yllbenzonitrile ("fA115")

0 o T\
>L NQJ N:@«—iﬂ _{3_\

OH

The preparation is carried out analogously as described in the case of 2-cyclo-
propylmethoxy-5-[2-(5-hydroxymethylpyridin-2-ylamino)pyridin-4-yllbenzonitrile
("A108"),

yield: 7.2% (16.9 mg, yellow solid);

'H NMR (400 MHz, DMSO-ds): 5 [ppm] 9.68 ‘s, 1H), 8.26 (d, J = 5.32 Hz, 1H), 8.17
(d, J=2.00 Hz, 1H), 8.08 (d, J = 2.32 Hz, 1H), 7.98 (dd, J = 2.32, 8.88 Hz, 1H),
7.93 (s, 1H), 7.78 (d, J = 8.52 Hz, 1H), 7.62 (dd, J = 2.16, 8.56 Hz, 1H), 7.42 (d, J =
8.96 Hz, 1H), 7.19 (dd, y = 1.32, 5.34 Hz, 1H), 5.11 (t, J = 5.56 Hz, 1H), 4.40-4.43
(m, 3H), 4.06-4.13 (m, 2H), 3.85-3.88 (m, 1H), 3.04-3.10 (m, 1H), 2.57-2.66 (m,
1H), 2.06-2.11 (m, 1H), 1.98 (s, 3H), 1.77-1.€5 (m, 2H), 1.08-1.30 (m, 2H);

LCMS: (method A) 458 (M+H), RT 2.93 min;

HPLC: (method A) RT. 2.89 min.

Syrithesis of ter-butyl 4-(4-{4-[4-(1-acetylpiperidin-4-yImethoxy)-3-cyanophenyl]-

pyridin-2-ylaminolpyrazol-1-yl)piperidine- 1-carboxylate

_ A
> (O~ @@{Q =

The preparation is carried out as described iri the synthesis of tert-butyl 4-{3-[4-(3-

cyano-4-cyclopropylmethoxyphenyl)pyridin-2-yiamino]pyrazol-1-yl}piperidine-1-car-
boxylate; yield: 37.0% (0.12 g, brown solid);

'H NMR (400 MHz, DMSO-dg):  [ppm] 8.81 {s. 1H), 8.14 (d, J = 5.44 Hz, 1H), 8.05 (s,
1H),8.01 (s, 1H), 7.94 (dd, J = 2.36, 8.90 Hz, 1H), 7.48 (d, J = 0.36 Hz, 1H), 7.38 (d, J
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=8.96 Hz, 1H), 6.93 (dd, J = 1.52, 5.44 Hz, 1H), 6.86 (s, 1H), 4.21-4.45 (m, 2H), 4.02-
4.09 (m, 4H), 3.82-3.84 (m, 1H), 2.98-3.04 (m, 1H), 2.80 (s, 1H), 2.56-2.57 (m, 1H),
1.81-2.05 (m, 4H), 1.74-1.81 (m, 4H), 1.41 (s. 9H), 1.15-1.26 (m, 2H);

LCMS: (method A) 600 (M+H), RT 3.41 min.

Synthesis of 2-(1-acetylpiperidin-4-yImethoxy)-5-[2-(1-piperidin-4-yl-1H-pyrazol-4-

ylamino)pyridin-4-yllbenzonitrile ("A116")
o) 0 T NH
0 Y Yav BN e
< v
H —N

The preparation is carried out as described ir the case of 2-cyclopropylmethoxy-5-[2-

(1-piperidin-4-yl-1H-pyrazol-3-ylamino)pyridir:-4-yllbenzonitrile ("A107"); yield: 18%
(17.3 mg, brown solid);

'H NMR (400 MHz, DMSO-dg): 8 [ppm] 8.81 ‘s, 1H), 8.14 (d, J = 5.40 Hz, 1H), 8.05 (d,
J=2.32Hz, 1H), 7.98 (s, 1H), 7.94 (dd, J = 2.52, 8.90 Hz, 1H), 7.45 (s, 1H), 7.38 (d, J
= 8.96 Hz, 1H), 6.93 (dd, J = 1.32, 5.42 Hz, 1H), 6.85 (s, 1H), 4.39-4.43 (m, 1H), 4.04-
4.15 (m, 3H), 3.84-3.88 (m, 1H), 3.00-3.09 (m, 3H), 2.54-2.60 (m, 3H), 2.05-2.08 (m,
1H), 1.99 (s, 3H), 1.72-1.92 (m, 6H), 1.12-1.20 (m, 2H);

LCMS: {method A) 500.2 (M+H), RT 2.55 mir;

HPLC: (method A) RT. 2.44 min.

Synthesis of 2-(1-acetylpiperidin-4-ylmethoxy)-5-[2-(5-morpholin-4-ylpyridin-2-yl-
amino)pyridin-4-yllbenzonitrile ("A117")

}NQJ " /N_Q/—\

N o)



5500 650

"A115" MOO 1100 "All6" 6600 190 "Al1lT7" 810610

WO 2013/034238 PCT/EP2012/003449

117

The preparation is carried out analogously to 2-cyclopropylmethoxy-5-[2-(5-morpholin-
4-ylpyridin-2-ylamino)pyridin-4-yllbenzonitrile ("A113"); yield: 3.5% (4.6 mg, yellow
solid);

'H NMR (400 MHz, DMSO-dg): d [ppm]9.44 (s, 1H), 8.21 (d, J = 5.28 Hz, 1H), 8.06 (d,
J=2.36 Hz, 1H), 7.83-7.98 (m, 2H), 7.82 (s, 1H), 7.73 (d, J = 9.08 Hz, 1H), 7.41 (dd, J
=3.16, 9.06 Hz, 2H), 7.12 (dd, J = 1.64, 5.38 Hz, 1H), 4.40-4.43 (m, 1H), 4.05-4.13
(m, 2H), 3.85-3.88 (m, 2H), 3.74 (t, J = 4.88 Hz, 4H), 3.04-3.09 (m, 4H), 2.55-2.61 (m,
1H), 2.03-2.11 (m, 1H), 1.99 (s, 3H), 1.77-1.&5 (m, 2H), 1.11-1.35 (m, 2H);

LCMS: (method A) 513 (M+H), RT 3.31 min;

HPLC: (method A) RT. 3.46 min.

ICso values of TBK1- and IKKe-inhibiting compounds according to the invention

Compound TBK1 IKKe TBK1 + [KKe

No. enzyme assay | erzyme assay cell assay
ICs0 [NM] 1Cs0 [NM] ICso [NM]

"A1" B

"A2" 83 20 960

“A3" 260 370 3300

"A4" 34 38 6600

"A5" 97 110 2800

TAB"

"AT7" 8 15 350

"Ag"

- A9" 120 100 3000
"A10" 21 43 1200
A1 250 240 5200
"A12" 30 25 1300
"A13" 310 530
"A14" 670 1200




H "A118" 2425 450 WD 2013/ 034238PCT/ E1' 2012/ 003449 121 The foll owi ng
exanples relate to nedi canents' Exanple A'lnjection vials A solution of 100 g
of an acti veweipaids according to the invention and 5 gpef/efiprHSeackisasim

hydr ogenphosphate in 3 | of bidistillq? water is adjusted to pH 6.5 using 2 N
hydrochloric acid, sterile filtered, &nsferred into i njection vials,

| yophilised under sterile conditions and seal ed under sterile conditions.
Each injection vial contains 5 ng of active conpound, Exanple B: Suppositories

A mxture of 20 g 6A1&%n a“tive tonpound accanding to theoDnvention with 100 g
of soya | ecit hir—apd-31400{g cocoabptter—is—alted—paoured— nto noul ds and
all owed to cool. a%ﬂigup305|to?§ contpins 20 ng of act conpound.
"A17"
"A18" 8 13
"A19" 19800 390
| "A20" 55 51 4800
"A21" 70 37 5300
"A22" 100 150 9600
"A23" 120 160 7800
"A24" 110 89 4800
"A25" 290 67
"A26" 18 27 3300
"A27" 85 77 5000
"A28" 280 74 23000
"A29" 120 88 6700
"A30" 42 45
"A31" 860 850 19000
"A32" B
"A33" 130 58 5000
"A34" 6 6 370
"A35" 6 18 670
"A36" 140
"A37" 32 21
. A3 460 320
"A39" 16 25
"A40" 7 5
"A41" 12 25
"A42" 10 15
"A43" 70 65
"A44" 5 10




Exanpl e C: Solution A solution is prepared from1 g of an active conpound

according to the invention,
12 H20 and Owb miafBaRenzal koni um chloride in 940 nml of bedisbiohd@eianat er .

pH is adjusted to 6.8, and the soluti

irradi ati on.

Thi s solution can be use

9.38 g of NaH2PO4 -

2 H20, 28.48 g of Na2l-1PO4

The

is made up to 11 and sterilised by

I'n the formof eye drops.

Exanpl e

D: O ntnent 500 ng of an active conpound according to H e invention are m xed

of 1 kg of act
of talc and O.
to give tablet
conmpound. WO
pressed anal og
manner with a

Exanpl e G Caps
capsules in a

nmg of the acti
conpound accor
sterile-filter
condi tions and
of active conp
Patent C ains

with 99.5 g of Vaseline under aseptic conditions. anple E:Tablets A m xture

ve t#Ppound, 4 k@ of laptose,21.2 kg of potato starch, 0.2 kg
in 't\g..K‘Af.Tl“l’ag resiumzstearate s—presseg—in gygonve tional manner
5 in 'such alway tﬁ%t eac| h tabl'et contains qo ng|of active
013/868r238PCTI ER2012/ 008449 12 Example F:Dragees Tablets are
usty-to Exanple E and -subseguentlyeoatedin—-a conventional
:oati@@P(ﬁ 5ucro§@9 pot at o st arch, talc,4@p99aca1th and dye.
UI'es Zgg Ol actige conpound age intfroducgshinto] hard gel atine
convent i onal manner in ch_a way t each capsule contains 20
ve coMpdund] ExariOe H Anpoul 280 A so|l ution of 1 kg of an active
chi alery s ot e llvmi%'om 60— bi-distitted—water is
ed, transferred into anpoul es;"Tyophi{lised under | sterile
seal'gm'under steigiol e conditi oa®. Each anpoul e contains 10 ng
ounes MO-2013/034238Pa/F.-020421003449- 123
@.Cbn%%hnds of thelformula | 7-Y-Nin %H@@h

"AT2" 10 7 840

"AT73" 8 10 270

"AT74" 2 1 1600

"A75" 3 4 500

"A76" 27 21 6100

"ATT" 30 12 1400

"A78" 5 6 2100

"A79" 120 91 4900

"A80" 230 210 13000

"A81" 14 10 350

"A82" 230 150

"A83" 60 88 5300

"A84" 350 210

"A85" 330 390

"A86" 290 300

"A87" 300 300

"AB8" 41 45

"A89" 140 120

"A90" 88 98 1300

"A91" 32 8 2300
|

"Ag2" 850 930




Xdenotes CH or N, denotes Hel2-diyl, Rldenotes O(CH2)nHet1, NH(CH2), Het1l, OA,
NHA, NA2, O(CH2)ri Cyc or NH(CH2), Cyc, R2denotes H, A, Arl, (CH2)r, Het3, ON,
(CH2) " Cyc, Cal20i234B80A, (CH2) ., 0A, (CH2) nNH2, (C - 104\ pdAeetordobiad , NAZ,
Arl denot es phenyl which is unsubstftﬂ;% or nmono-, di- or trisubstituted by
Hal, A, OH, OA, O000H, COCA. ON, C, ON NHSQ2A, NOZ NH2, NHA, NA2, SO2NH2,
SO2NHA, SO2NA2, CHO and/ or SQ2A, Het' denotes di hydr opyrrol yl, pyrrol i di nyl,
azetidinyl, tetrahydroirnidazolyl, dihydropyrazolyl, tet rahydr opyrazol yl,

di hydropyri dyl tet’A%iydr gpyrl &P, pi peri di aw rm phol i nyl,
hexahydr Opyri dazt i"l){ ,HCA ||yur opy+tit ||y| ; 3—dt-oxotanyt ;
t et rahydr opyr anyl 0’K i perazi nﬁl each| of wh1|J8ch IS unsug%q' tuted or
nonosubstituted by"Qds", O0Q0A, CONH2, CDA andgor A, | Het 2demot es| fury!,

t hi enyl pyrro.qJ_,TLLcH'_dﬁ}_ ; 'yl oxazolyl—isoxazolyl, thiazolyl,
triazolyl, pyridyl ARrimdyl, #yridazinyl, 4yrazinyl, 3%8ol yi | isoindolyl,
benzi m dazol yl [ Tnaggpt yI | qui ng{ yi, 1] 3-bemgodioxpl yi>qggnzot hi ophenyl ,

benzofuranyl, im dazopyridyl, 5, 6,7, 84etrahydropyrido[4, 3-dl pyrimdin-2-yl or
furof[ 3, 2- b] pyr{byl "Aglch of whiéh is uhsubst8tuted|or nd®dsubstituted by Hal,

A, OH =0, OA ‘W COON—CONHZ andfor 8\II_I ; WO

20131034238FCT| EP207127 003449 122 Het 3denot es® di hydt opyr Pl yl, pyrrolidinyl,
azetidinyl, tetrahydoo!rnidazolyd, tety ahydragf uranyl, di hydropyrazol yl,

t et rahydr opyr azol y'! _di h\/ rnn¥r| rI\IL tet rah\/rlr opy rl\ll di h\/ dropyr any| ,

t et rahydr opyr anyl , AdC8er i di nyl 3nor pho inyl, 5hexah,/dr op$#9 dazi hyl |

nexahydr opyr i nmidimgooL, 31 di oXgjsgnyt, prperagg nyl, [ furyl,—thienyl, pyrrolyl,
i mdazolyl, pyrazolyl, oxazolyl, isoxarolyl, thiazplyl, triazolyl, pyridyl,
pyrimdyl, pyr daziM)GJB" i 1do| yI 7 i soi n:iol yl, 8ben2| hi daz89§1, indazol yl,

C]Ui nol y| , 1, 3- benz ot Y ot UJIICIIyI benzof U‘ILa'I"I'Y'|,_I"f_"]i dazopyri dy|
or ft, ro[3, 2- Ipylr;A‘:JIcgiM ach aféﬁwhich IS UI‘?SUbStI uted or nono- or

di substituted by H@HOSA DH, O&20CN, CDPOA, ®B0H, CONH2, CONHA, | CONA2, COA,
COCH2NH2, COCHZNHA—QQOH2NA2, ’f"—'Q}O,'c —and/or—NHC Adengtes—unbranched or
branched al kyl havﬁ’?&6 10 C at‘&ﬂTs n| whi cfone of twcf”tQQn adj acent CH

and/ or CH2 groups my7b€ [Eplacgg by N O angy or S| atoRsg@nd/ of, in addition,
1-7 H atons may_be replaced by F and/of O, Cycdenotes cyclic al kyl having 3.
4, 5, 6 or 7 ClatowslOghich is udBubsti{ hateé® or npnosul@®0ituted by CN,
(CH2) OH or A,

"A109" 380 140
"A110" 490 82
"A111" 89 200
A 65 30 7800
"A113" 54 120 2900
"A114" 5500 650
"A115" 1500 "~ 1100
"A116" 6600 190
"A117" 810 610

"A118" 24 25 450




Hal denotes F, C, Br or I, denotes 0, 1, 2, 3 or 4, and pharmaceutically
usabl e salts, tautoners and stereoi soners thereof, including m xtures thereof
in all ratioso2813/@@spounds according to Claim1l n whi chr&ldexnatms49
O(CH2),Fletl or O(CF12),-,Cyc, and phagbgaceutically usable salts, tautoners
and stereoi soners thereof, including mxtures thereof in all ratios. 3.
Conmpounds according to Caiml1 Dr 2 in which denot es phenyl which is
unsubstituted or nono-, di- or trisubstituted by A and pharnaceutically
usabl e sallthe folawipg muaraplen delgtede dondicatermst her eof , i ncl uding ni xtures t her eof
inall ratios. WD 2013/ 034238PCLEP2012/ 003449 125 4. Conpounds according to
one or nore ot Clains 1-3 in which Hetidenotes pyrrolidinyl, piperidinyl,

mor phol i nExampled:r ahydr (bm'?ctiwyh/m%ach of which is unsubstituted or

nmonosubst it @QJ : rs and

st ereoi son’e%lés8 rgqfe |1aé}]d I nggﬁ%(bgj h‘? ég&“t %{m%ﬁ@ eﬁﬁahlgﬁragtl oé8 . Compounds
accordi ng spdluonbydmgerm’r@sprfIaté:hraB hef U.Idl&tlﬂad wiecis adeIsmiiahoqIPbé 5tLhilrm18/|N,

pyrazol yl, S iy

Phi azol 1 MVERARted SRABDletee BrSeE nPLEG0N s RSB0 1 ai - vt or
benzof ur arydrile eaaditiofs aval sHalddsundas utwta ctand&d;nerEasnbnaputmt vibludomthiby =0 or QA
and pharmaceut i cgtlél usabl salts, tautuniers and stereoisoners thereof,

i ncl udi ng R P ln all ratios. 6.Conpounds according to one or
nore of Clainms 1-5 in Whl ch Het 3denotes pyrrolidinyl, azetidinyl.

tetrahydr uranyl di hyd yranyl, tetra- hydropyranyl, dihydropyridyl,
t et rahydr%ﬁ'ﬂ  pi perldeHWP' °BF'ﬁer azinyl, morpholinyl, furyl, thienyl,

pyrazol yl A W@r@tdﬂ%@%f W ad¥ivé bsmbouwg&&am@m R ihverbs \mﬁwofouj gd or
nmonosubstituted by A,
soya lecithin and 1400 g of cocoa butter is malied, poured into moulds and allowed

to cool. Each suppository contains 20 mg of active compound.

Example C: Solution

A solution is prepared from 1 g of an active compound according to the invention,
9.38 g of NaH2PO, - 2 H;0, 28.48 g of Na,HPQ, - 12 H,0 and 0.1 g of benz-
alkonium chloride in 940 ml of bidistilled water. The pH is adjusted to 6.8, and the
solution is made up to 1 | and sterilised by irraciiation. This solution can be used in

the form of eye drops.

Example D: Ointment
500 mg of an active compound according to the invention are mixed with 89.5 g of

Vaseline under aseptic conditions.

Example E: Tablets

A mixture of 1 kg of active compound, 4 kg o' lactose, 1.2 kg of potato starch,
0.2 kg of talc and 0.1 kg of magnesium stearate is pressed in a conventional
manner to give tablets in such a way that each tablet contains 10 mg of active

compound.



and pharmaceutically usable salts, tautomers and stereoi soners thereof,
including m xtures thereof in all ratios. 7.Conpounds according to one or
nmore of C ai §eo d16o3dstssWhi ch Adenot es unbranched or br anchedratdiyboshayi ng 1-8
C atons, in which one or two non-adjacent CH and/or CH2 groups may be

repl aced by N and/or O atons and/or, in addition, 1-7 FI atons may be
replaced by F, and pharmaceutically usable salts, tautorners and

stereoi sonmers thereof,including mxtures thereof in all ratios. 8. Conpounds
accor di ng Exaraple Ior nor e Bfagerai ms 1-7 in which Xdenotes CH or N, WD

201310342 2 Fb

0( CH2) @ﬁ%‘ég‘ﬁ%ﬁ \%S)Qiﬁg%&%@ %@%”?@%Ee %@“q’a%éqtt%ﬁg%%% ) o
(CH2) 10H, \(eﬁﬁenﬂ)mMerMﬁ]aZ()qdﬂhQ of 6 @HR3e, -poldtiAstarch M)trd\sjazant#—\rdmayet es phenyl
which is unsubstituted or nono-, di- or trisubstituted by A Hetidenotes

pyrrolidinyl, piperidinyl, norpholinyl or tetrahydropyranyl, each of which is
unsubsti t ubxeainple GonosubsCagsutlesl by COA, Het 2denotes thi enyI pyr azol yl ,

oxazol yl, isoxazqlyl, ridyl,. pyrazinyl, pyri i azo

oy oyl 2 FRabRgvE conPbhhd s G Ao by ot pomisiasied:

benzof ur anidnal ®aaheoh swbh alwdyshatsddbsdabbule @nRinsIN9g WP id ddivedoly =0 or QA
Het 3denotes pyrrolidinyl, azetidinyl, tetrahydrofuranyl, dihydropyranyl,
tetra- hy ranyl, di hydropyridyl, tetrahydropyridyl, piperidinyl,

pi perazinyl, norpholinyl, furyl, thienyl, pyrazolyl, benzofuranyl or pyridyl,

each of which is unsubstituted or nonosubstituted by A
Example H: Ampoules

A solution of 1 kg of an active compound according to the invention in 60 | of bidis-
tilled water is sterile-filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains 10 mg of

active compound.



Adenot es unbranched or branched al kyl having 1-8 C atons, in which one or two
non- adj acent CH and/or CH2 groups may be replaced by N and/or 0 atons and/or,
in addition, wh§3Fhe234 08 may be replaced by F, Cycdenot gsr/gyslddesab Kyl
having 3, 4, 5, 6 or 7 C atons which i12 unsubsti- tuted or nonosubstituted by
ON, (CH2)nOH or A, denotes 0, 1, 2, 3 y 4, and pharmaceutically usable
salts, tautoners and stereoisoners thereof, including mxtures thereof in all
rati os. 9. Conpounds according to Claim1, selected fromthe group Conpound I
No Nanme and/or structure Patent Claims

2- (Tetrahydropyran-4-yl oxy)-5-{2-[1-(3-trrfluoronethyl pheny!)--1

1H pyrazol - 4-yl am no] pyrkfin-4-yl }benzonitrile 127 54241-(1

- Met hyl pi peri di n-8omppudds ghth@zehutk lyl am no] pyri di n- 4-

N
7
7 N\ o :
N \ /"
Rz2—Y—N
in which
X denotes CH or N,
Y denotes Het*-diyl,
R denotes O(CH,),Het', NH(CH,),Het', OA, NHA, NA,, O(CH2),Cyc or
NH(CH,).Cyc,

R? denotes H, A, Ar', (CHo),Het?, CN, (CH,),Cyc, CONH,, COOA,
(CH2)nOH, (CH2),0A, (CH2)NH2, (CH2)sNHA or (CH3).NA,,

Ar' denotes phenyl which is unsubstituted or mono-, di- or trisubstituted by
Hal, A, OH, OA, COOH, COOA. CN, CONH;, NHSO2A, NO2, NH3, NHA,
NA;z, SOzNH;, SO;NHA, SO,;NA,, CHO and/or SOZA,

Het'  denotes dihydropyrrolyl, pyrrolicinyl, azetidinyl, tetrahydroimidazolyl,
dihydropyrazolyl, tetrahydropyrazolyl, dihydropyridyl, tetrahydropyridyl,
piperidinyl, morpholinyl, hexahydropyridazinyl, hexahydropyrimidinyf, 1,3-
dioxolanyl, tetrahydropyranyl or piperazinyl, each of which is unsubsti-
tuted or monosubstituted by OF;, COOA, CONH,, COA and/or A,

Het® denotes furyl, thienyl, pyrrolyl, irnidazolyl, pyrazolyl, oxazolyl, isoxazolyl,
thiazolyl, triazolyl, pyridyl, pyrimidyl, pyridazinyl, pyrazinyl, indolyl, iso-
indolyl, benzimidazolyl, indazolyl, quinolyl, 1,3-benzodioxolyl, benzothio-
phenyl, benzofuranyl, imidazopvridyl, 5,6,7,8-tetrahydropyrido[4,3-d}-
pyrimidin-2-ylI or furo[3,2-b]pyricyl, each of which is unsubstituted or
monosubstituted by Hal, A, OH, =0, OA, CN, COOA, COOH, CONH;
and/or NHCOA,



y1l1l-2- (tetrahydropyran-4-yl oxy)benzonitrife "A3" 5424[3,

31Bi pyri di nyl-6-yl ai ni no) pyridi n-4-y1]-2-(tetrahydropyran-

4-yl oxy) benzewi r3d:e3s PCT/EP2012/003449
542- (5- Met hyl i soxazol - 3-yl am no) pyri dile/gzﬁ-yl] -2-(tetrahydro-

pyran-L1-yl oxy)benzonitrile 5-[2-(1-Methyl-1H pyrazol

3-ylam no) pyridin-4-yl]-2-(tehahyd it- pyran, 4-yloxy)benzonitrile "A6"
542- ( 2- Fur an- 2- y3I met hy1- 2H pyrazol - 3-yl am no) pyri di n- 4-y1] - 2-'

(t et r ahydr opyHeh- 4-9areias) dieydrepyrealy!| ryrroginyl, azetidinyl, tetrahydroimidazolyl,

Py opyr an. 4- yI oxy) BemySEOL L nERLARAHILE Bt dritonfaldfldyaropyriay.
H- pyr azol - 4- yl am ndppghydiomyridlyly dihy@ropyeny b bstarhydropyraank sipgridky) beizoni tril e
ﬁ'yfjrzgg'y?a:f Z}’;f‘gg'y;@é&ﬁbgg?{?r)!raﬂ}/gfo%m%ﬂ94&)5%4&5%#55%}1‘, 2§65y,
piperazinyl, furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyi, oxazolyl, isoxa-
zolyl, thiazolyl, triazolyl, pyridyl, pyrimidyl, pyridazinyl, indolyl, isoindolyl,
benzimidazolyl, indazolyl, quinolyl, 1,3-benzodioxolyl, benzothiophenyl,
benzofuranyl, imidazopyridyl or furo[3,2-b]pyridyl, each of which is
unsubstituted or mono- or disubstituted by Hal, A, OH, OA, CN, COOA,
COOH, CONH,, CONHA, CONA;, COA, COCH;NH,, COCH,;NHA,
COCH2NA;, (CH2),Cyc and/or NHCOA,
A denotes unbranched or branched alkyl having 1-10 C atoms, in which
one or two non-adjacent CH and/or CH, groups may be replaced by N,
O and/or S atoms and/or, in addition, 1-7 H atoms may be replaced by
F and/or ClI,
Cyc denotes cyclic alkyl having 3, 4, 5, 6 or 7 C atoms which is unsubsti-
tuted or menosubstituted by CN, {CH»),OH or A,
Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2, 3 or 4,
and pharmaceutically usable salts, tautomers and stereocisomers thereof,

including mixtures thereof in all ratios.

2. Compounds according to Claim 1 -n which
R’ denotes O(CHy),Het' or O(CH2},Cyc,
and pharmaceutically usable salts, tautomers and sterecisomers thereof, includ-

ing mixtures thereof in all ratios.

3.  Cornpounds according to Claim 1 -ar 2 in which
Ar’ denotes phenyl which is unsubstifuted or mono-, di- or trisubstituted by A,
and pharmaceutically usable salts, tautomers and sterecisomers thereof, includ-

ing mixtures thereof in all ratios.



"Al 0" 5-[2-(5-tert-Butyl-1H py razol - 3-yl am no) pyridin-4-yl]-2-(tetra-
hydr opyr an- 4-yl oxy) benzonitrile "A 1"

64443- Cyano- ¢htglaf@iyglr opyr an- 4-yl oxyl phenyl Thyrid n- 2- ybet/ep2012/003449
am no}nicotinonitrile "Al 2"

54245- Cycl opr opyl- 2H- pyrazol - 3-yl am n&ﬁ)yrl din-4-y11-2-(tetra-
hydr opyr an- 4-yl oxy) benzonitrile "Al

2- ( Tet rahydr opyr an- 4-yl oxy) - 54245-tri fl uor onet hyl pyri di n- 2-yl -
am no) pyri di n- yI Menzonitrile "Al4"

5424Pyrirnidin ani nel pyri dj.n- 4- tetr ro i
yl oxy) benzoni fln |(§om %néspé/cco ding 6 eloran Sy pyr ap-

54245- Hydr oxy het'hy | geHotest nsyf&llghhﬁltrpipebl@lwll momfﬁlyﬂl]m?et(eﬂ“@ﬁr@yranyl each of

hydr opyr an- 4-yl oxy) benzoni t r Pi in-4-0-1

H- pyr azol - 4- yl ami noy¥§h fsdt'r??“h @ﬂtfdfr ’TQ”@PPB%W 6&@%4 yl oxy) benzonitrile
and pharmaceutically usable salts, tautomers and stereoisomers thereof, includ-

ing mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which

Het®*  denotes thienyl, pyrazolyl, oxazslyl, isoxazolyl, pyridyl, pyrazinyt, pyridaz-
inyl, thiazolyl, pyrimidyl, indolyl, 5.6,7,8-tetrahydropyrido[4,3-d]pyrimidin-
2-yl or benzofuranyl, each of which is unsubstituted or monosubstituted
by =0 or OA,

and pharmaceutically usable salts, tautomers and stereocisomers thereof, includ-

ing mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which

Het*  denotes pyrrolidinyl, azetidinyl, zetrahydrofuranyl, dihydropyranyl, tetra-
hydropyranyl, dihydropyridyl, tetrahydropyridyl, piperidinyl, piperazinyl,
morpholinyi, furyl, thienyl, pyrazolyl, benzofuranyl or pyridyl, each of
which is unsubstituted or monosubstituted by A,

and pharmaceutically usable salts, tautomers and stereoisomers thereof, includ-

ing mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which

A denotes unbranched or branched alkyl having 1-8 C atoms, in which one
or two non-adjacent CH and/or ZH, groups may be replaced by N and/or
O atoms and/or, in addition, 1-7 H atoms may be replaced by F,

and pharmaceutically usable salts, tautomers and stereoisomers thereof, includ-

ing mixtures thereof in all ratios.

8.  Compounds according to one or m-ore of Claims 1-7 in which
X denotes CH or N,



WO 2013/ 034238PCF/ EP2012/ 003449 128
2-0-[ 3- Cyano- 4- (tetrahydropyran-4-yl oxy) phenyl i pyridi n-2-yl -
ar ni nol i soni setbaaibsile " AL8" PCT/EP2012/003449
5[ 2- (4- Hydroxymet hyl pyri di n-2-yl am no)gyri di n-4-y[]-2-(tetrahydropyran-4-yl ox
y) benzonitrile "A19"

5-{413- Cyano- 4- (tetrahydropyran-4-yl oxy) phenyl ] pyri di n-2-yl am nol benzof ur an- 2
- car boxam de "A20" . "A21" 5-2

- (2, 2- Di f1 uor ¥et hyl Jenpkesyetagin.- 4- yl ani noI pyridin-4-y1)-2-

(tetrahydropygan- 4- 4l Qxy) BRN49MeT bl B(CH,) Cye,

R? denotes H, A, Ar', (CHa).Het®, CN, (CH.).Cyc, CONH,, COOA,
(CH2)nOH, (CH2),0A, (CH2)nNH2, (CH2)n,NHA or (CH2)nNA>,

Ar' denotes phenyl which is unsubstituted or mono-, di- or trisubstituted by A,

Het'  denotes pyrrolidinyl, piperidinyl, morpholinyl or tetrahydropyranyl, each of
which is unsubstituted or monosubstituted by COA,

Het’  denotes thienyl, pyrazolyl, oxazolyl, isoxazolyl, pyridyl, pyrazinyl, pyridaz-
inyl, thiazolyl, pyrimidyl, indolyl, 5.6,7,8-tetrahydropyrido[4,3-d]pyrimidin-
2-yl or benzofuranyl, each of which is unsubstituted or monosubstituted
by =0 or OA,

Het>  denotes pyrrolidinyl, azetidinyl, tetrahydrofuranyl, dihydropyrany!, tetra-
hydropyranyl, dihydropyridyl, tetrahydropyridyl, piperidinyl, piperazinyl,
morpholinyl, furyl, thienyl, pyrazolyl, benzofuranyl or pyridyl, each of
which is unsubstituted or monosubstituted by A,

A denotes unbranched or branched alkyl having 1-8 C atoms, in which one
or two non-adjacent CH and/or ZH; groups may be replaced by N and/or
O atoms and/or, in addition, 1-7 F atoms may be replaced by F,

Cyc  denotes cyclic alkyl having 3, 4, 5, 6 or 7 C atoms which is unsubsti-
tuted or monosubstituted by CN, (CH,),OH or A,

n denotes 0, 1, 2, 3 or 4,

and pharmaceutically usable salts, tautomers and stereoisomers thereof, includ-

ing mixtures thereof in all ratios.

9. Compounds according to Claim 1, selected from the group
Compound Namie and/or structure
No.
"A1" 2-(Tetrahydropyran-4-yloxy)-5-{2-[ 1-(3-trifluoromethylphenyl)-
1H-pyrazol-4-ylamino]pyridin-4-yl}benzonitrile




"A21"5-{241-(2-Piperidin-4-ylethyl)-1 H pyrazol -4-ylam no] pyriciin-4-yl)-

2- (tetrahydropyran 4-yl oxy)benzonitrile 54241 -(2-Mrpholin-4-yiethyl)-1
H pyr azol - 4- woxoismedpyri di n-4-  yl}-2-(tetrahydropyran- 4pgt/ery)dmenaoni tril e
54241 (3- Met hoxypropyi) - 1H pyrazol - 4- ybam nol pyri di n-4-y1}-2-
(tetrahydropyran-4-yl oxy)benzonitrile

5-{211- (2- Cyanocycl opr opyl net hyl ) - 1H pyr azol - 4-yl am no] -
pyridin-4-yl}-2- (tet rahydr opyran-4-y| oxy)benzonitnle 512- (1

- Azeti di n- 3- P 1H'AYT az flﬁ 2-|/i-driiaty fpineridined-g) yiHpyragalet ylamino]pyridin-4-

hydr opyr an- 4:yl oxy) benzonitrile
542414( 16, 25) - 2- Hydi oxymet hyl eyl BEeSRNYSrepHEryYippy)penzonitite

pyrazol - 4-yl am n6ApYyri clo-[2-(3, ¥ Bipgidirtyebrdenyidojpyyidiart-vi-24(@nphydopyraoni tri | e
542-[1 -(Tetrahydrofuran-3-yl methyl) - 1I—!vb ’%rﬂ?l - 4-.,[Heam' noj -
pyridin-4-yl}-2-(tetrahydropyran-4-yl ox ? ER26 Y e

542- (1-Pyrrolidinag-yl:1 Hps-setiytidoxakeim-gehnyg)pgidin-4-y13-¢t@trahydro-
pyran-4-yloxy)benzonitrile

"AS" 5-[2-(1-Methyl-1H-pyrazol-3-ylamino)pyridin-4-yl]-2-(tetrahydro-

pyran-4-yloxy)benzonitrile

"AB" 5—[2—(2-Furan»2—y|methy?-_2H-pyrazoI-3-ylamino)pyridin-4—yl]—2—
(tetrahydropyran-4-yloxy)benzonitrile

"A7" 5-[2-(5-Morpholin-4-ylpyridin-2-ylamino)pyridin-4-yi]-2-(tetra-
hydropyran-4-yloxy)benzonitrile

"A8" 5-[2-(1-Phenyl-1H-pyrazol-4-ylamino)pyridin-4-yl]-2-(tetrahydro-

pyran-4-yloxy)benzonitrile

"A9" 5-{2-[5-(1 H—Pyrazol-4—yl)p‘yridin-2-y|amino]pyridin-4—yl}-2—(tetra—

hydropyran-4-yloxy)benzonitrile
"A10" 5-[2-(5-tert-Butyl-1H-pyrazol-3-ylamino)pyridin-4-yl]-2-(tetra-

hydropyran-4-yloxy)benzonitrile

"A11" 6-{4-[3-Cyano-4-(tetrahvdropyran-4-yloxy)phenyl]pyridin-2-yl-

amino}nicotinonitrile

"A12" 5-[2-(5-Cyclopropyl-2H-pyrazol-3-ylamino)pyridin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile

"A13" 2-(Tetrahyd ropyran-4-y|()}y)-5—[2-(5-triﬂuoromethy[pyridin~2—yl-

amino)pyridin-4-yllbenzonitrile

"A14" 5-{2-(Pyrimidin-2-ylamiho)pyridin-4-yl]-2-(tetrahydropyran-4-

yloxy)benzonitrile

"A15" 5-[2-(5-Hydroxymethylpyridin-2-ylamino)pyridin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile

"A16" 5-[2-(1-Piperidin-4-y|—’|T—i-pyrazoI-4-y|amino)pyridin-4—yl]—2—

L (tetrahydropyran-4-yloxy)benzonitrile




(tetrahydropyran-4-yl oxy)benzonitrile

5-12-(1-{241-(2- Hydroxyacetyl ) pi peridin-4-yl]ethyl}-1H pyrazol - 4-

yl am no) pyri @ighofspédds 2- (t et rahydropyran-4-yl oxy) benzoni bgi/keoi2/003449
5-[2-(1-{241- (2- Am noacetyl ) pi peri di n- é yliethyl}-1H pyrazol - 4-

yl am no) pyri di n-4-y1]-2-(tetrahydr opyr B 4- yl oxy) benzonitrile
542-(3-tert-Rutylisoxazol -5-yl am no) pyridi n-4-y1]-2-(tetrahydro-

pyr an-4-yl oxy) benzonitrile W?2013/034238PC1/ EP2012/ 003449 129

2- (Tetrahydr opyr'an74- y| ogyj-[3-Qy2éd-A-@etratytitapgramely oyl phenylbyridin-2- yI—
1H pyrazol - 4:yl arni no] pyrimdin-4-yl }benzonitril.e 5 0 - Methyl -

H pyrazo[ - 3-y(ani no) pyri mi di n- 4-y1] - 2-3t'B¢ S&’”"’WB?’B%W an- 4-yl oxy) benzonitrile
5-[2- (1H Pyrazol gyl ai nlﬂlp)hsgwyd%@n’ﬁbtﬂg@%rd% Qiy%tnﬁlaEWn@mw N2 4tetra-
yl oxy) benzoni tnl e 54241- ( 2- Met hoxyet hyl razol - | am no] pyri m
n-4-y1}-2- (tetrahydropyran- 4-yl oxyVHEWYEHI- f'TY ) benzom rile

2- (Tet r ahydr opyTrafyod- YT O8Vh-8127:0h9.4 tétr#]yﬁ?& ﬁtﬂ@wwﬂh@ﬁyl]pyridin-2-yl-

X

[4, 3-d] pyrimdin-2- ylam no) pyridin-4 ben
amino benzofuran 2-carboxamide
"A20" 5-{2-[1-(2,2-Difluoroethyl)-1H-pyrazol-4-ylamino]pyridin-4-yl}-2-

(tetrahydropyran-4-yloxy)benzonitrile

"A21" 5-{2-[1-(2-Piperidin-4-ylethyl)-1H-pyrazol-4-ylamino]pyridin-4-yl}-
B 2-(tetrahydropyran-4-yloxy)benzonitrile

"A22" 5-{2-[1-(2-Morpholin-4-ylethyl)-1H-pyrazol-4-ylamino]pyridin-4-
yl}-2-(tetrahydropyran-4-yloxy)benzonitrile

"A23" 5-{2-[1-(3-Methoxypropyi)-1H-pyrazol-4-ylamino]pyridin-4-yl}-2-
(tetrahydropyran-4-yloxy)benzonitrile

"A24" 5-{2-{1-(2-Cyanocyclopropylmethyl)-1H-pyrazol-4-ylamino]-
pyridin-4-yl}-2~(tetrahydropyran-4-yloxy)benzonitrile
"A25" 5-[2-(1-Azetidin-3-y1-1 H-p?/razol-4—y|amino)pyridin—4—y|]—2~(tetra-
hydropyran-4-yloxy)benzonitrile

"A26" 5-{2-[1-((18,28)-2-Hydroxymethylcyclopropylmethyl)-1H-
pyrazol-4-ylamino]pyridin-4-yl}-2-(tetrahydropyran-4-yloxy)-

benzonitrile

"A27" 5-{2-[1-(Tetrahydrofuran-3-ylmethyl)-1H-pyrazol-4-ylamino]-
pyridin-4-y[}-2-(tetrahydropyran-4-yloxy}benzonitrile
"A28" 5-[2-(1-Pyrrolidin-3-yl-1H-pyrazol-4-ylamino)pyridin-4-yi]-2- |
(tetrahydropyran-4-yloxy)benzonitrile

"A29" 5-[2-(1-{2-[1-(2-Hyd roxyac_etyl)piperidin-4-y|]ethyl}—1 H-pyrazol-4-
ylamino)pyridin-4-yl]-2-{tetrahydropyran-4-yloxy)benzonitrile
"A30" 5-[2-(1-{2-[1-(2-Aminoacetyl)piperidin-4-yllethyl}-1H-pyrazol-4-
ylamino)pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzonitrile
"A31" 5-[2-(3-tert—ButyIisoxazol-_5-ylamino)pyridin-4—y|]—2-(tetrahydro-

pyran-4-yloxy)benzonitrile




"A37" " A38" "A39" " A40"

6- {413- Cyano- 4- (tetrahvdropyran- 4-yl oxy) phenyl ] pyndi n- 2-yl -

am no} ni cot i was thza23s PCT/EP2012/003449
5-{2-[1-(2-Pyrazol -1-yl et hyl ) - 1H pyr azlgb- 4-yl am no] pyri di n-4-y1}-

2- (tetrahydropyran-4-yl oxy) benzonitrile

5-{241- (2- Mor phol i n-4-yl et hyl) - 1H pyrazol - 4-yl am no] pyri m di n-
4-y1}-2-(tetrahydropyran-4-yl oxy)benzonitrile

5-12- (1- Pyrr ol i diAB23- y1- 2HTpirakcodpyan-handyd bR 1 143-tifluodergeathyighenyl)-

(tetrahydropyran-4-yl oxy)benzonitrile, . . o
"A41"5-{241- (Tetrahydrof ur an-gl?yﬁ&héeéto f’/Iyiqkwﬁglﬂ%@‘rdénzgIy-l}ﬁ?%ogﬁ‘lmﬁok

pyri m di n-4-y1}-"233t et 1 ahy-{-0pVetiy-4Hydyoxan)-Betenoind yogtimidin-4-yl]-2-(tetra-
5-{443- Cyano+ 4- (t et rahydr opyr an- 4- yl ox heny! | pyrim di n- 2-
yl ar ni nol benzof ur an- 2- ¢ar boxani de E!jy?@&??rbd' %ST?&’F{VFeet hyl)-1

H pyrazol - 4- Y(' amamal py1 isnpdh R=Fraol-4-ytamino)pyrimidin-4-yl]-2-(tetrahydropyran-4-

yloxy)benzonitrile

"A35" 5-{2-[1-(2-Methoxyethyl)- 1H-pyrazol-4-ylamino]pyrimidin-4-yl}-2-
(tetrahydropyran-4-yloxy)benzonitrile

"A36" 2-(Tetrahydropyran-4-yloxy)-5-[2-(5,6,7,8-tetrahydropyrido-
[4,3-d]pyrimidin-2-ylamino)pyridin-4-yllbenzonitrile

"A37" 6-{4-[3-Cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-yl-

amino}nicotinamide

"A38" 5-{2-[1-(2-Pyrazol-1-ylethyl)-1H-pyrazol-4-ylamino]pyridin-4-y!}-
2-(tetrahydropyran-4-yloxy)benzonitrile

"A39" 5-{2-[1-(2-Morpholin-4-yleihyl)-1H-pyrazol-4-ylamino]pyrimidin-
4-yl}-2-(tetrahydropyran-4-yloxy)benzonitrile

"A40" 5-[2-(1-Pyrrolidin-3-yl-1H- pyrazol-4-ylamino)pyrimidin-4-yl]-2-
(tetrahydropyran-4-yloxy)benzonitrile

"A41" 5-{2-[1-(Tetrahydrofuran-3-ylmethyl)-1H-pyrazol-4-ylamino]-
pyrimidin-4-yl}-2-(tetrahydropyran-4-yloxy)benzonitrile

"A42" 5-{4-[3-Cyano-4-(tetrahydropyran-4-yloxy)phenyl]pyrimidin-2-

ylamino}benzofuran-2-carboxamide

"A43" 5-{2-[1-(2-Pyrazol-1-ylethyl)-1H-pyrazol-4-ylamino]pyrimidin-4-
yl}-2-(tetrahydropyran-4-yloxy)benzonitrile

"Ad4" 5-{2-[1-(2,2-Difluoroethyl)-1H-pyrazol-4-ylamino]pyrimidin-4-yl}-
2-(tetrahydropyran-4-yloxy)benzonitrile

"A45" 5-{2-[1-(2-Piperidin-4-ylethyl)-1H-pyrazol-4-ylamino]pyrimidin-4-
yl}-2-(tetrahydropyran-4-yloxy)benzonitrile

"A46" 5-{2-[1-(3-Methoxypropyl)- 1H-pyrazol-4-ylamino]pyrimidin-4-yl}-

B 2-(tetrahydrcpyran-4-yloxy)benzonitrile




}-2-(tetrahydropyran-4-yl oxy)benzonitrile "A44"

{241- (2, 2-Di fl uoroet hyl)-1H pyrazol - 4- ylanino]pyrinidin-4-y1)-

- (tetrahydr epoynamsksyl oxy) benzonitril e "A45" PCT/EP2012/003449

-{241- (2-Pi peridin-4-yleThyl)-1H pyraagl - 4- ylananprrlnldln 4-
}-2-(tetrahydropyran-4-yl oxy)benzonitrile "A46"

5-{2-[1-(3- Met hoxypropyl)-11-1-pyrazol - 4-yl am no] pyri m di n-411} - 2-
(tetrahydropyran-4-yl axy)benzonitrile WO 2013/.034238PCPEP2012/ 003449
133 "A791 5-1211A4" Hydir o43&a-R6-RitdrpgHaporn-A-Wpwidinappgminelmriding 1 2- 7
(tetrahydropyran-4-yl oxy) benzonj, I

542- (5- thhyl|soxazol-3-vlanino#ggrkﬁﬁgﬁﬁgﬂwafl %O?¥e??%ﬂgrroovran 4-yl oxy) be
nzonitrile "A81""A48" 5-[2-(1',2",3",6'-Tetrahydro-[3, 4]b1pyndmyl -6-ylamino)pyridin-4-
5-[2(4-Einethylarninonpthylpyrk a Y, c4-y1],-2-

(t et rahydropyran. - 4-yl oxy) benzoh ‘?'@%%‘“%E?’)BR 43 ngy'}ben% ki

5-[2- (4- Mor phol i"A53* yl pyri di n- 2- ylanlno)pyrldlﬂ 4- yll 2- (tetrahydrop(ran-4-yl

oxy) benzonitrile
o

é>
Vi

|

I|A58II H
N

N Ek
K:j&\\/

AT

"AS9"

I




A835-(2-[1-(2-Pyrrolidin-1-yl ethyl)-1H pyrazol

yl1l}-2-(tetrahydropyran-4-yl oxy)benzonitrile

5-{244- (4- Metoydopipesazi i -1 - Apyri di n-2-yl am no] pyri di n- 4pgilkp2Bi2/003449

(t et r-ahydr opyr an- 4-yl oxy) benzonitrile

5-42-(6-Nbrpho|in-4-y|pyrazin-2-y|anino)pyridin-4-y11-2-(tetra-

hydr opyr an- 4
5-{244- (5, 6-

-yl oxy) benzonitrile

hydr o- 4H- pyran-211) pyri di n-2-yl am no] pyri di n-4-

-4-yl am nol pyri m di n-4-

yl}-2- (tetralydr6§9ran

4- onxy)benzonltrlle

512- (4-Cycl opropyl thiaz.c.

hydr opyr an- 44
542-[5- (2- O3
am nol pyri di

542- (4- Pi peri
yl oxy) benzoni

542- (6- Mor ph

hydr opyr an- 4-
, 3'

5-12-(1', 2
pyridin-4-yl
5-{216- (5, 6-
yll-2-(tetra
5-[2-(4-Meth
pyran- 4-yl ox

ylan1no)pyf
110xy)ben4on|trlle

a- 6- azaspi o[ 3. 3] hept - 6- ylnen

d
B 1]-2-(tetra-

pyridip<2-yl -

pyr 3r 1- 4-

yl oxazol

nydr opyr an
- 24

4-yl oxy) benzoni txi | e N
yl ani no) pyri mii n:

y) benzoni t

ile

- 4-y1}-2- (i etrahydropyran-4+yl oxy)benzonitrile ™"A89"
din-4-y|p,rinidin-2-y|a no) pyridi n-4xyil -2-(tetrahydro
trile "A9Q" Q
ol i n-4-yl pytidazi n- 3- ylanlnoLR ’ ;g-(tetra-
yl oxy) benzonitrile "A91" SN

, 41, 5", 61- Hexahydr o- [2,41b|£ r iein $16-ylarnino)-
l-2-(tetrahydropyran-4-y|oxy)penzonitriIe 'A92"
Di hydeo 4Ht pyr an- 2- Apyr azi n- 2- yl,am no] pyri di n- 4-

A93'N

-yl]\ - (et rahydro- |
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IIA62|I

H
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WD 2013/ 034238PCT/ EP2012/ 003449 134 "A94" 2-Cycl obutyl met hoxy- 5- (241
-(2- hydroxyet hyl)-1H pyrazol -4-yl- amin o]pyrirnidzonitrile "A95"

2- Cycl obut yl wetexyang { 211- ULS, 28) - 2- hydr oxynet hyl cycl opp@pypioBldiydsd - 1H pyraz
ol - 4-yl am nol pyri m di n-4-y1l)benzoni tri " A96"

5-[ 2- (6- Pi peddi n-4-yl pyrazi n-2-yl am n&%i yridin-4-yl]-2-(tetra---1

hydr opyr an- 4-yl oxy) benzonitrile "A97" 2-Cycl obutyl met hoxy-5-12-[1

- (4- hydr oxycycl ohexyl ) - 1H pyrazol 4-yl ar ni no] pyri m di n-4-yl | benzonitrile "A98"

2-(Tetr ahydlr prr'ai@am- y jOXWZ EI ?u%éﬁﬂnﬁhqﬂﬂ altmdamnmnmozpwimidinA—yl]—Z-

pyrazin-2-yl am no] pyri di n-4-y onitri - -

r oxymet hyl pyr azi n- 2-yl ani no) pyr [ d %Wthﬂ?P}'ra@' -yl@{é)ger@/omtnle

hydr opyr an- 41yl opgpbenz onL@IBIano-4-(tetrahydropyran-4-yloxy)phenyl]pyridin-2-yl-

2- (Tetrahydr opyran- 4-yl oxy [5 C{31246 (<t et rg oFI)P/o T (%lln-}l)-pyl)y}py M

pyri dazi n- 3- Yl ami no] pyri di n- 4- yl } benz GHieei qo‘guco inic acid

5- (241 (4- Hy drowgggel ohexyb)s. (dnesin AL RS, AL E2-tetra-

y1}-2-(tetrahydropyran:4-yl oxy) enzonl IX

542- ( 3- Hydr oxynet hyl pyr azi n- 2- yl amhygjqpyrandd-ilogy \pepzanitfiteet r a-

"ABT" 5-{2-[1-((1S,2S)-2-Hydroxymethylcyclopropylmethyl)-1H-
pyrazoi-4-ylamino]pyrimidin-4-yl}-2-(tetrahydropyran-4-yloxy)-

benzonitrile

"AG8" 5-[2-(1-Methyl-6-ox0-1,6-dihydropyridazin-3-ylamino)pyrimidin-
4-yl]-2-(tetrahydropyran-4-yloxy)benzonitrile

r "AGY" 5-[2-(6-Oxo-1,6-dihydropyridazin-3-ylamino)pyrimidin-4-yl]-2-
(tetrahydropyran-4-yloxy)benzonitrile

"A70" 5-[2-(4-Hydroxymethylpyridin-2-ylamino)pyrimidin-4-y|]-2-(tetra-
hydropyran-4-yloxy)benzonitrile

"A71" 5-[2-(6-Piperidin-4-ylpyridazin-3-ylamino)pyridin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile

"AT2" 5-[2-(5-Piperidin-4-ylpyrazin-2-ylamino)pyridin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile

"A73" 5-{2-[1-(4-Hydroxycyclohexyl)-1H-pyrazol-4-ylamino]pyrimidin-4-
yl}-2-(tetrahydropyran-4-yloxy)benzonitrile

"A74" 5-[2-(1",2',3'4',5',6'-Hexahydro-[4,4"|bipyridinyl-2-ylamino)-
pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzonitrile

"A75" 5-{2-[1-(2-Hydroxyethyl)-1H-pyrazol-4-ylamino]pyrimidin-4-yl}-2-
(tetrahydropyran-4-yloxy)benzonitrile

"A76" 5-[2-(2-Methoxy-1",2',3",6'-tetrahydro-[3,4']bipyridinyl-6-ylamino)-
pyrimidin-4-yl}-2-(teirahydropyran-4-yloxy)benzonitrile

|

"ATT" 5-[2-(4-Aminomethylpyridin-2-ylamino)pyridin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile
"A78" 5-[2-(1-Methyl-1',2",3' 4" &' 6'-hexahydro-[4,4 [bipyridinyl-2-yl-

amino)pyridin-4-yi]-2-(etrahydropyran-4-yloxy)benzonitrile




hydr opyr an- 4-yl oxy) benzonitrile

2- Cycl obut yl met hoxy-5-{2-[1-(2-net hoxyet hyl)-1H pyrazol - 4-yl -

am noj pyri r nivd 20133ydsg benzonitril e 2- Cycl opr opyl met hoxy- bdeek2bi2/003449
H pyr-azol - 4-yl am no) pyridin-4 yl] ben ggi tnle 2-Cyclopropyl nethoxy-E-{2-[1
- (2-rnet hoxyet hyl ) -1H pyrazol -4- ylam no] pyridin-4-yl}benzonitrile
2- Cycl opr opyl net hoxy- 542- ( 5- hydr oxynet hyl pyri di n- 2-yl am no) -

pyridin-4-yl]benzonitrile 2-Cycl opropyl net hoxy-542- (1 -piperidin-4-01
H pyrazol - 3-yl - ‘@Wo) py bK{@ili2-Hydidxgethlyi1tpyrazol-4-ylamino]pyridin-4-yl}-2-
oyr 1 di ne 4oyl |benzont trile 135~ ATGGIAHYRA B8R ARE")
2- Cycl obut yl et hgygp* 542- 613 P ivcatndiboxbzyl-aylandn@yyiididin-4-y 2-¢etheryzoni |
pyran-4-yloxy)benzonitrile
"A81" 5-[2-(4-Dimethylarninomethylpyridin-2-ylamino)pyridin-4-yl]-2- )
(tetrahydropyran-4-yloxy)benzonitrile
| "AB2" 5-[2-(4-Morpholin-4-ylpyridin-2-ylamino)pyridin-4-yl}-2-(tetra-
hydropyran-4-yloxy)benzonitrile
"AB3" 5-{2-[1-(2-Pyrrolidin-1-ylethyl)-1H-pyrazol-4-ylamino]pyrimidin-4-
yl}-2-(tetrahydropyran-4-yloxy)benzonitrile
"A84" 5-{2-[4-(4-Methylpiperazin-1-yl)pyridin-2-ylamino]pyridin-4-yl}-2-
(tetrahydropyran-4-yloxy)benzonitrile
"A85" 5-[2-(6-Morpholin-4-ylpyrazin-2-ylamino)pyridin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile
"ABG" 5-{2-[4-(5,6-Dihydro-4H-pyran-2-yl)pyridin-2-ylamino]pyridin-4-
yl}-2-(tetrahydropyran-4-yloxy)benzonitrile
"ABT7" 5-[2-(4-Cyclopropylthiazol-2-ylamino)pyrimidin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile
"A88" 5-{2-[5-(2-Oxa-6-azaspiro[3.3]hept-6-ylmethyl)pyridin-2-yl-
amino]pyridin-4-yl}-2-(:etrahydropyran-4-yloxy)benzonitrile
"AB9" 5-[2-(4-Piperidin-4-ylpyrimidin-2-ylamino)pyridin-4-yi]-2-(tetra-
hydropyrari-4-yloxy)benzonitrile
"AS0" 5-[2-(6-Morpholin-4-ylpyridazin-3-ylamino)pyridin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile
"AO1" 5-[2-(1",2',3",4",5',6'-Hexahydro-[2,4'bipyridinyl-6-ylarnino)-
pyridin-4-yl]-2-(tetrahydropyran-4-yloxy)benzonitrile
"AQ2" 5—{2-[6—(5,6-Dihydro-4H—pyran-2-y|)pyrazin—2-ylamino]pyridin'4ﬁ
yl}-2-(tetrahydropyran-4-yloxy)benzonitrile
"A93" 5-[2—(4~IV|ethyloxazoI-Z-ﬂamino)pyrimidin-4-y|]—2-(tetrahydro- T
pyran-4-yloxy)benzonitrile

rile



"Al110" i 2-Cycl obutyl net hoxy-5-(211-(2- met hoxyet hyl ) - 1H pyr azol -
yl am no] pyri di n-4-yl }benzonitrile

2- Cycl obut yl wetdooxpd238 [ 2- ( 5- hydr oxymnet hyl pyri di n- 2- yl am RG)/EP2012/003449
pyridi n-4-y[| benzonitrile "Al11" " ARi2"

2- - Cycl obut yl met hoxy-5[ 2- (1-piperid in-4-yl-11-1--pyrazol-4-yl- a mno)p
yridin-4 -yllbenzonitrile "A113"

2- Cycl obut yl methoxy-5-[2- (5-pmorpholin-4--ylpyridin-2-ylaming)-

pyri di n-4-yl | benZ84i't r i | & OvalpPatylmethoxy-5-{2-[1-(2-hydroxyethyl)-1H-pyrazol-4-yl-
2- (1- Acet yl pi peri di n- 44 yl i net hoxy) aﬁq,,((%%lrﬁ,gm[mmw%mg) 1H

pyrazol -4-yl am no]l pyridin-4-yll benzonitril
"AQ5" 2-Cyclobutylmethoxy-5- {2 [1-((1S,2S)-2-hydroxymethylcyclo-

propylmethyl)-1H-pyrazol-4-ylaminojpyrimidin-4-yl}benzonitrile

"A96" 5-[2-(6-Piperidin-4-ylpyrazin-2-ylamino)pyridin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile

"A97" 2-Cyclobutylmethoxy-5-{2-[1-(4-hydroxycyclohexyl)-1H-pyrazol-
4-ylamino]pyrimidin-4-yl}benzonitrile

"A98" 2-(Tetrahydropyran-4-yloxy)-5-{2-[5-(tetrahydropyran-4-yl)-
pyrazin-2-ylamino]pyridin-4-yl}benzonitrile

“A89" 5-[2-(5-Hydroxymethylpyrazin-2-ylamino)pyridin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile

"A100" 2-(Tetrahydropyran-4-yloxy)-5-{2-[6-(tetrahydropyran-4-yl)-
pyridazin-3-ylamino]pyridin-4-yl}benzonitrile

"A101" 5-{2-[1—(4—Hydroxycyc|ohe_xyl)—’l H-pyrazol-4-ylamino]pyrimidin-4- '
yl}-2-(tetrahydrcpyran-4-yloxy)benzonitrile

"A102" 5-[2-(3-Hydroxymethylpyrazin-2-ylamino)pyridin-4-yl]-2-(tetra-
hydropyran-4-yloxy)benzonitrile

"A103" 2-Cyclobutylmethoxy-5-{2-[1-(2-methoxyethyl)-1H-pyrazol-4-yI-
B amino]pyrirnidin-4-yl}benzonitrile

"A104" 2-Cyclopropylmethoxy-5-[2-(1H-pyrazol-4-ylamino)pyridin-4-yl]-

benzonitrile

"A105" 2-Cyclopropylmethoxy-£-{2-[1-(2-methoxyethyl)-1H-pyrazol-4-

ylamino]pyridin-4-yi}benzonitrile

"A106" 2-Cyclopropylmethoxy-5-[2-(5-hydroxymethyipyridin-2-ylamino)- |
pyridin-4-yllbenzonitrile

"A107" 2-Cyclopropylmethoxy-5-[2-(1-piperidin-4-yl-1H-pyrazol-3-yl-

amino)pyridin-4-yllbenzonitrile

"A108" 2-Cyclopropylmethoxy-5-[2~(5-morpholin-4-ylpyridin-2-ylamino)-

pyridin-4-yllbenzonitrile J




"Al115" 2-0 - Acetyl pi peridin-4-yl nmet hoxy) - 542- (5- hydr oxynet hyl pyri di n-

2-ylarnino) pyridin-4-yl |l benzonitrile "Al1l6" "A109"

2- (1- Acet yl| pivoeoi sbizasg- y| met hoxy) - 512- ( 1- pi peri di n- 4- y1- pt/EP2012/003449

pyrazol - 4-yl am no) pyri di n- 4- Abenzoni t yhke "A117" 2- (1- Acetyl pi perid

i n-4-yl met hoxy) - 542- (5- nor pho |in-4-yl pyridin-

2-yl am no) pyridi n-4-yl |l benzonitrile "A118"

5-[2-(5- Morpholin-4-yl et hyl idin-2- rnino)pyridin-4-yl1]-2-

(t et rahydropyr afiA20§1 oxy2Hemsiodbnivimethexy-and-(phayrezoediylagznd)pyidael-sal t s,

tautc.inmers and stereoisoners thereof, i n?!eﬂ%rﬂﬁ’iléﬁ xtures thereof injall

rati os. 10.Process for the preparati on of conpounds of the fornula |

according to|d dAmt0"1l- 9 andygblautpaetuixyea{d-y -(@sabthexsdhs ] Hipgtezomér s| and

stereoi sonmers thereof.in that a)a ¢ npo d.éaf tq}% for a |l R2-Y-NHRII
ylaminojpyridin-4-y

enzonitrile

"A111" 2-Cyclobutylmethoxy—5-[§-.(5-hydroxymethylpyridin-2-ylamino)-
pyridin-4-yllbenzonitrile

"A112" 2-Cyclobutylmethoxy-5-[2-(1-piperidin-4-yl-1H-pyrazol-4-yl-

amino)pyridin-4-yl|benzonitrile

"A113" 2-Cyclobutylmethoxy-5-[2-(5-morpholin-4-ylpyridin-2-ylamino)-
pyridin-4-yllbenzonitrile
[ "A114" 2-(1-Acetylpiperidin-4-ylmethoxy)-5-{2-[1-(2-methoxyethyl)-1H-

pyrazol-4-ylamino]pyridin-4-yl}benzonitrile

“A115" 2-(1-Acetylpiperidin-4-ylmethoxy)-5-[2-(5-hydroxymethylpyridin-
2-ylamino}pyridin-4-yl|benzonitrile

"A116" 2-(1-Acetylpiperidin-4-ylmethoxy)-5-[2-(1-piperidin-4-yl-1H-
pyrazol-4-ylamino)pyridin-4-yllbenzonitrile

“AN1T7" 2-(1-Acetylpiperidin-4-ylrnethoxy)-5-[2-(5-morpholin-4-ylpyridin-
2-ylamino)pyridin-4-yl]benzonitrile

"A118" 5-[2-(5-Morpholin-4-ylmethylpyridin-2-ylamino)pyridin-4-yl]-2-
(tetrahydropyran-4-yloxy)benzonitrile

and pharmaceutically usable salts, tautomers and stereoisomers thereof, includ-

ing mixtures thereof in all ratios.

10. Process for the preparation of cormpounds of the formula | according to
Claims 1-9 and pharmaceutically usable salts, tautomers and sterecisomers

thereof, characterised in that

a) a compound of the formula |l

R2-Y-NH, 0



136 in which Y and R2 have the neanings indicated in Cdaiml, is reacted with

a conpound of the fornmula Il in which RL has the neaning indicated in Claim
1 and Ldenotg® mso&dsg Br or |, and/or a base or acid of pdwerformvdsas |l is
converted into one of its salts. 11. di canments conprising at |east one

compound of the fornmula | according to T aim1-9 and/ or pharmaceutically
usabl e salts, tautoners and stereoi soners thereof, including m xtures thereof
inall ratios, and optionally excipients and/or adjuvants. 12. Conpounds
according to Claim1-9 and pharmaceutically usable salts, tautoners and

st er eoi sor ner ¥ r. £ al | rati os, for use for
the treatment ih \#/mggggaenrd I!{ ﬁé\}éqhggnégnﬁwtglé recﬁcétgg ﬁaefalrhqhgl e gl aucoma (POAG),
hyper pl asi a, atheroscler05|s retlnopathy, osteoarthrltls endonetri osi s,
chronic inflamatio eurode ases, rheunatoid arthritis (Fwo,
systenic | upu® rgﬁg,tpﬂgwﬁtaogqjgp eranﬂt“’j s syndrome, Aicardi-Coutiares
syndrone chil bl ain | upus, retinal vasculopathy, cerebral |eukodystrophy
(RVCL), systemc sclerosis, nyositis, psoriasis, chronic obstructive

pul nonary di sease (CPD)y< nil ammat ory bowel disease (IBD), obesity, insulin
resi stance, type 2 di abétes .-u‘or met abol i ¢ syndrone. WO

2013/ 034238ACTT P20124"i~ 3 Cbnpounds of the formula | according to
Claim 1-9 and/ or physrtol ogi cal gceptable salts, tautonmers and

stereoi somers thereof for use he treatment of tunmours, where a
therapeutically effective amunt "of aR¢onpoundpf the formula I is
adm ni stered in conbination with a conpound fron1the group 1) oestrogen
recept or nDduIator 2) androgen receptor nodul ator, 3) retinoid receptor

nmodul at or, C i | ki tiye agent, 6) prenyl-protein
transferase |I M%?@?h%% @oﬁ é%ét}%g &s%laﬁlﬁ ébl tor, 8) HV protease

i nhi bitor, 9)Lrevdsrs¢ed FalisBropt ase i nhi bitor and 10) further angi ogenesis
inhibitors. 14. Conpounds of the forrmula | according to Caim1-9 and/or
physi ol ogi cal |y acceptable salts, tautonmers and stereoi sonmers thereof for use
for the treatgpibrof tunours, where a therapeutically effective anbunt of a
conpound of the formula is, adm |stere I n conbl n wth radi ot her apy
and a conpouna%PF%Hf?ﬂg F'&fa"w'a éss?qu!Sgﬂdf'E?:BB?S ?Tﬁ%.ﬂ ator, 2) androgen
receptor nodul ator, 3) retinoid receptor nodulator, 4) cytotoxic agent, 5)

antiproli feratl ve agent, 6) prenyl-protein transferase inhibitor, 7) HMG CoA
reduct ase i nhilbi t ¥ee 'CBTQPﬁS\POﬁ?RﬂS@@s% I5a%hBE £8MPOY)d Pidbe fuBUlg hAOrIRd ase

i nhi bi tor andil@hirh4td Bﬁ’(ﬂ/ofi I%r%%@@tﬁ! afly afly LEAHIOLAIRY. Sautomers and stereoisomers
Sequenzl i ste_ST25, t xt SEQUEN <110> Merck Patent GrbH <120>

Henzoni tri | defieeafeineiudmg rwxm:[t?sﬁmgrepé/rr@" kiige) >andptign@ty IeKePITRS BNd951 >
2011-09-09 <1ggjﬁvgnt§_170> Patentln version 3.5

12. Compounds according to Claim 1-9 and pharmaceutically usable salts,
tautomers and stereoisomers thereof, including mixtures thereof in all ratios, for
use for the treatment of cancer, septic shock, primary open angle glaucoma
(POAG), hyperplasia, atherosclerosis, retinopathy, osteoarthritis, endometriosis,
chronic inflammation, neurodegenerative diseases, rheumatoid arthritis (RA),
systemic lupus erythematosus (SLE), S,6rgren's syndrome, Aicardi-Goutiéres
syndrome chilbiain lupus, retinal vasculopathy, cerebral leukodystrophy (RVCL),
systemic sclerosis, myositis, psoriasis, ¢hronic obstructive pulmonary disease
(CPD), inflammatory bowel disease {(IBD)), obesity, insulin resistance, type 2 dia-
betes (NIDDM) and/or metabolic syndrome.



<210> 1 <211> 23 <212> PRT <213> Artificial sequence <220> <223> Bioti n- C6-C6
<220> <221> M SC FEATURE <222> (1)..(1) <400> 1 Gy Len Lys Lys Cu Arg Len
Len Asp Asp #apod/ssBsp Ser Gy Len 151015 Asp Ser net Lyer/AspifdwsGbu 20
<210> 2 211> 23 <212> PRT <213> Artifjpei al sequence <220> <223> Bi oti n- Ah- Ah
<220> <221> M SC FEATURE

13. Compounds of the formula | according to Claim 1-9 and/or physiologically
acceptable salts, tautomers and stereoisomers thereof for use for the treatment
of tumours, where a therapeutically effective amount of a compound of the for-
mula | is administered in combination with a compound from the group 1) oestro-
gen receptor modulator, 2) androgen receptor modulator, 3} retinoid receptor
modulator, 4) cytotoxic agent, 5) antiproliferative agent, 6) prenyl-protein trans-
ferase inhibitor, 7) HMG-CoA reductase inhibitor, 8) HIV protease inhibitor, 9)

reverse transcriptase inhibitor and 10) further angiogenesis inhibitors.

14. Compounds of the formula | according to Claim 1-9 and/or physiologically
acceptable salts, tautomers and stereoisomers thereof for use for the treatment
of tumours, where a therapeutically effective amount of a compound of the for-
mula 1 is administered in combination with radiotherapy and a compound from
the group 1) oestrogen receptor modulator, 2) androgen receptor modulator, 3)
retinoid receptor modulator, 4) cytotoxic agent, 5) antiproliferative agent, 6)
prenyl-protein transferase inhibitor, 7) HMG-CoA reductase inhibitor, 8) HIV pro-
tease inhibitor, 9) reverse transcriptase inhibitor and 10) further angiogenesis
inhibitors.



222> (1)..(1) <400> 2 Ala Lys Pro Lys Gy Asn Lys Asp Tyr Hi's Len Gn Thr Cys
Cys (fly 151015 Ser Leu Ala Tyr Arg Arg Arg 20

Sequenzliste_ST25.txt
SEQUENCE LISTING

<110> Merck Patent GmbH
<120> Benzonitrilderivate
<130> p 11/149-ve/ms

<150> DE 102011112978.6
<151> 2011-09-09

<160> 2

<170> pPatentIn version 3.5
<210> 1

<211> 23

<212> PRT

<213> Artificial Sequence
<220>

<223> Biotin-C6-Cb

<220>

<221> MISC_FEATURE
<222> ()..(D
<400> 1

Gly Leu Lys Lys Glu Arg Leu Leu Asp Asp Arg His Asp Ser Gly Leu
1 5 10 15
Asp Ser Met Lgs Asp Glu Glu

2

<210> 2

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> Biotin-Ah-Ah

<220>

<221> MISC_FEATURE
<222> (..
<400> 2

Ala Lys Pro Lys Gly Asn Lys Asp Tyr His Leu GIn Thr Cys Cys Gly
1 5 10 15

Ser Leu Ala Tyr Arg Arg Arg
20
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