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WO 2009/ 047359PCT/ EP2008/ 063715 | NHI Bl TORS OF PROTEI N
KI NASES FI ELD OF THE | NVENTI ON The present invention

w0 edoaesss o i nhi bitors of cyclin-dependent ki nBGEEPBNE063715
t herapeutic applications thereof. Furthernore, the
invention relates to nmethods of preventing and/or 5
treating any type of pain, inflanmmtory disorders,
i mrunol ogi cal di seases, proliferative diseases,
i nfectious diseases, cardi ovascul ar di seases and

i [ es conprising the
INHI@EﬁﬁﬁEﬁ%‘:\EﬁKW§E§eCt ive anount of at |east one
i nhi bitor of cyclindependent kinases. BACKGROUND OF
FIELD laF rrN‘EENMENrmcI i n-dependent protein kinases
("CDKs"), constitute a famly of well-conserved
The pﬁ@éé{ﬁfﬁﬁvérﬁtﬂin RAaesnlihhibhters 61 eyciintddpemdeRe kidkks afﬁMCtherapeutlc
as cell cycle regulation and transcriptional control
appliqagiene rfeereod Jairthesmore, the isventivprelated o nrsbodspf pmyenting and/or

reatifl Bhy 1ydgkpatt, irdiblon SEBRRL ML tid B9 4 Phecs, profferative

diseadss hefestiens distheesiarpibasssulaf disbgsemahd ﬁeado@egeueﬂmtuae diseases
t he progr essi on from a qui escent stage in

comppgsingelb A Ministatignot are cirstite @anDNﬁ\Oif @bﬂeacSétqn@th%vtoa of cyclin-
of cell division) to S (the period of active
deperﬁﬁts%%e& s), or the progression from & to M phase,
in which active mtosis and cell division occur. O her
BACKEGRQUNDOOFtTHE INMENTIOMN prot ei ns, including CDK7, 8,
and 9 reqgqul ate key points in the transcription cycle,
Cyclirzdepbed@ds p@&ﬁn ndlraagesa ( fGDIEs ) h coestiturel a aﬁadnl?e@f ewelonserved
cell function. | exes are fornmed throug
enzyrges dephiidn ”(blf”'@er Eé%ﬁ A BHY t@?c?@'h %{%hﬁﬁt ceelbcyge regulation and

ransqRiond! apliar (et 1998, VN 2B PO ik Relgel Dev. B,
1997 at3i2€DRO)I. As the nane inplies, the CDKs di splay an
absol ute dependence on the cyclin subunit in order to
Somephwsinbersybitie farally, swirget CDESt 12at¥s4, and 26gdiaRy € transition
ki nase/cyclin pairs function to regul ate progression
betwgasy QU@Fﬁ@p@@SﬂScOfp%\et Pelhsyele. eHen @8I thechrogeessigikdorna quiescent
| t I r
stage3ITYRC! Qb Rl fitpHs ot BArRet pr PR Leglicalion for g new round
of celt Hiwighars)i tbi S @¢hB-pEEicd @it adtiee DNArsysthesisjpoethet ;bmgressmn from G2 to

M onLSUTCELBS, Mg Le ol ongat) on phose f LISISEL L R0 oy o
prote.%@%&&&.%?é%{% ?0%%()@3765@@@( @E@pd?htst nﬁthé‘rtgﬁrfécrlptlon cycle,

bunit o ynerase acts 1 n concert
whergas GDoshlayy e roleansweuirpnal endf sesretonheeBfuastiorl | as
negati ve transcription factors, thus overcom ng a
CDK ebowtexads areafrarddothiroongth assooigéiion i 4 regulatody Myclimasabunit (e. g.,

cyclirf B B2 BioDg B ahgdiind catal ik kbacs SHban {640 cdc2 (CDK1),

CDKTEG’DKQSUDK§eéHOSCDK:S)ClA@Stﬁemﬁé‘Prﬁbﬁ’ése%@"éﬂjKQ%‘?ﬁlé)‘P an absolute

teration deregul ati on of and t
depem@ﬂﬂeaom)tm CW@gmhunﬁgntdwder tmhmdzﬂahmrﬁatﬁ tfeltm{ergajﬁubetrates and

diﬁer%nﬂﬁ{{#%ge?@%@iﬁa%psmagf orﬁfgr goﬁlpg%ﬁégsés\ﬁh irt?@garig;%’ecific portions of
the cdlp6y@dd i ng CDKs have been the focus of extensive
interest in cancer therapy (Current Qpinion in
03 iheqa [
ODK Y PR WO i PRsnetE oy 3 12 Toadta Ry 1) constitutes the
catalygiermrmorremt of the pesmve Pn‘BIEEb ywreteimkinbse compdéx tRK$ureations during

her cs f rolj.ferative such as : :
the elodgaBBT Hie 1 ST Pl L5 PAGHMOR)ATAd 1 SAtratiemingl domain
cIearIy rel evant in oncol ogy applications, this may
not be the case for the inhibition of RNA
pol ynmer ase-regul ati ng CDKs. Recently, inhibition of
CDK9/cyclin T function was |inked to prevention of HV
repllcatlon and the dlscovery of new CDK blology thus

A - oy o a o o T . - .
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The use of 2-anilino-4-phenyl pyrimdine derivatives as
cyclin-dependent kinase inhibitors for the treatnent
wo@booe/ngz3scancer has been reported in WO 2005/ ORCREP2002663715

Furt hernore, 2-pyridinylam no-4-thiazolyl-pyrimdine

derivatives for the treatnment of cancer etc. have been

descri bed in WD 2005/012298. The use of

4, 5-di hydr o-t hi azol o, oxazol o and

i m dazol o[ 4, 5- h] qui nazol i n- 8-yl am nes as protein

(CTDk bhtrseelargest lsubanit of RNvR potyniigrase WOP2UBED G(¥%st B8concert with positive

Furt hernore, indolinone derivatives and indirubin

transngi;o\ma{chst% AENVEll @S ReaalivedEansSiEIRtiAn dapiortietius overcoming a

oo BT SRR B ST YO
It is l{g@g)rr]mbféfggcgll bgéle\@/%g@la&&gz\gfﬂ%t|’5°t{;%0811 {He2EA A1 RE%Facteristics of

neoplé@ﬂ@béwg%%l?ﬁﬂﬁé’?ﬁ&ﬁét@ﬁaﬂlﬂkﬁg@n#ﬁﬁmaﬂe@ﬁ&nIaﬂd berteguﬁtlon of CDKs
be c| assified accord ngDAto their abili tg
and thwﬁ.r%gtﬂla@msswgge@@ngrta@t BNRIoES PH S Hank rusefUI as therapeutics

for pt%ﬂ%e?ﬁfl ¢/ 'o‘iééafs% %uéﬂ?e% ch hdd, AR rr’h&%bulef fhibitors targeting
e, acts a5 a "antadgoni st and i's not
CDKspbaVe tekarthg feeleof extenfsme iatespsicinf canceDKh¢r@pyr(€@urrent Opinion in

PharBRe g o 2008 AT ART At She, a8TbLEh AERERRY qucle progression

suggé§§cé3\gtérie'ﬁé1 rdler f6anghal Sné‘l@@ul@q:r’]?ﬁtﬁ&ﬁé\@\‘r @Uﬂbo‘é@ fHérapeutlcs for
exhi bit a greater selectlwtg or CDKs 1, 2 and 5,

prolifeshtive ritiseasisisbisuich yasacaneén Whiiinfsibitionkef gelhoycie- related CDKs is

e B BSUB8y SBoFRAIGTRC AR, PR A8 A1 niion o

RNA polyiniérabaseguietig iCDKE Retanth Chhibfionost CDKI/Bclidan function was
exert antiap ogt otic effects in the nervous system

linked t raeedionTRE HIYoteplication zmnd) 4wy discoyery ehtnenp CDK biology thus
conturﬁréz‘é[]g“gé @eg\);grgbgg@% ocﬁ{b%%dn%efog AR @1b.t%&‘§ggg§svn|e EA.

Trenc{sZMZjIed.llﬁlédHZE)@2 B@B%SBW:)U Bwolasslcfor f%QQQ]p(eZS\_)lradr]Jﬁfectlons (WO

. en the tre ous potential of targetin s .

021100381 1. HeDKn BT {couEh G SOHED iR RS E6H 1 Bey sl gber conditions
L ;

e SRR SR GO BB Bt g o

More ni%ﬁcét% %a%géglogﬁzta'l l’(nithBltBEH;ﬁa\() Hgé'ér% oc%ne of which

const ut es I'rable resen I nven I'on

have potarit dggiturnge hcidvityl (ICumir&@qblmolnmhl tharma;odlfgy 2003(3): 362 -370). A
clin-dependent kjnases such as  CDKO. Swtabla/ sai d
compEghANSIETAYiaN @DPHIING: KIS GIRKVNTUNIREE ingaY peitaund in Angew. Chen.

Int. EHDEP@ QDP C@%(Qg qu%lzqg8®K in particular CDK9. Said

nhibitors may have 20 a therapeutic
The lt'J%' Lidey o |I|ﬁ<§]9r ﬁﬁeﬁﬁﬁmldﬁf Cd@rﬂf'ah{/gé]s §u%pclﬂ13dependent kinase
proll era |ve o4 ear neurodegenera Ve,

|nh|b|tdn§ efot ithelstreatthetar sfi egascauicer tetiss Base srepbrtet hiar Wi e2005/012262.
e smal|l nol ecul e inhibitors of the present |nvent|on

Furthﬁ%{%res utpYIdinyaNYingLsiaaaiirP Wi idier fedvafiness fer fie treatment of
ffec 0

conofi kil dEREAAET ) JUUSI GRS br 9P S APl icaon

oxazcﬂmandypﬂdazfolqmmh}numazdhy Selamiadd gs pbotefrf kiobse @hilaitats is known

from W&&f@8@%&€i@ﬁﬁ%@“&;§%@d&l%@é%{é?lgé?\qusso%g indirubin derivatives,

whlcha%?é qReF A Sad!TGEIIN-BebESAENtSRKEEE iRRbROITHHGE been disclosed in WO
debilitating Side effects such as nausea, dizziness,

02/08d4Abt apchtWeh 02/%4?4'(2at/&dqltl@’@ﬂyes&DKnInhzsmtﬂ)r% o‘gmwaurloes therapeutic

appliGalPRs AoV e Wb irsfhes PO P Ren0ga 28 b ed cat | ons

i ke non-narcotic 30anal gesics, opioid anal gesics,
cal ci um channel bl ockers, nuscle relaxants, and
system c corticosteroids available, said treatnments
remain nerely enpirical and, while WO
2009/047359PCT/EP2008/063715 4 they may relleve the

e Y o, Y
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10Acute pain occurs for brief periods of tine,
typically less than 1 nonth and is associated wth
wo eomposBsy di sorders. It is a natural body respOnNER20®063715

| et the host be aware of physiol ogical or biochen ca

alteration that could resulty in further damage within

a short period of tine. It is felt when noxi ous

stimuli activate high threshold nechani cal and/or

t hermal nociceptors in peripheral nerve endi ngs and

Knommhém@mﬂﬂldltcastmey tpmtciﬂwlfwldsatcrordlhgtid tHeir vty It@tnehiblt CDKs in

and/ gr unnyelinated (C) afferent fibres reach

ge”er@bl‘i’éch&Q@'BQ def e@aﬁeéequcf% asEReRHIG Cr% BQVBP%@PHécBr example,
; I nok

acts Qé’ d %ﬂ yCD?(A%g?J gé%tnérﬁtgﬁiln@ F%:Hsa;‘g%eyar%?év\&/lfqgé fHE%‘ &b cific CDK

(Currelmtd@rpllryomlgncla}ummamﬁ;og;eem(ﬁ(é)at%fz -8V OhaButirexbaded CDK inhibitors,

Unrelieved acute pain, chronic .
such g qoiRENenEo T e PUr A IS ang el RS BT BPaje fo exnibit a
great&e888BiiVig/ fo? TWOHRES, Vhsd BS bl sREWARS imut&gcdcitmiitmgam@t CDKs 4

energ enc(g e artrrents and i ncreased heal t care

and & (sursent| ptmxm iraBharroac@agy 203(3):cH2a7Q). Fairihermore, it has been

cemafBlalet Traiod it bated Rk Ibidiors Y ad YosPEE @C grert anti-
apoptpét kdleet maﬂhe&mv@@e/e?etatrr (R~haraReNTABE 2602 B:AB5L143) or prevent
somatic pain results frominflamuatory responses to

neuronahdaathi iR nesvegeaangrativesdigeasese. sych M‘@Be@ﬁrﬁéﬂi‘é@ﬁse (Biochem
r e

Biop 865 RoBhRAC2U0E RO RRTFRl-1185, THells h&imads, 31202 (23y417-

425).searing pain responses to normally non-noxious sti rrul [
(hyperal gesia). Chronic pain is continuous and

Giverl 8rutrér@ahdens pbtentianbersgéthg\COKsvF Yhd trapy bl cbaditions such as
severe disabling pain that may significantly reduce

prolifeyatye t'W@)‘#nCNPQ'éa' infeetigusn cardiRyasclar andrnawrpgegenaiaiive diseases,

the %‘Aﬁ% upro e'btnf' gﬁ%ﬂlrgﬁ@%@‘%&gssgg'@ﬁﬁi. {\Eﬁﬁpcel of é)ar%cular CDKs

constitaledecdesitable gbelcoxi b) and opi ates (codei ne, nor phi ne,
t hebai n, papaverin, noscapin). For a significant

The pregeat erpohi vawesV\ﬁoﬁ&OQv‘rﬂﬂm}@%?,@Té Iiﬂﬂ%@@t&/s%ﬁ?;%«’élwﬁdependent

however, these d %S provi de insuffici entmgal nrelief

kinasgg usr as (HPkBe SFJ pRlyn saichsMaln@oay g an itQranskyw Lgelectivity in
mNU%?%@c@ﬁr Q?xkl dﬁ?aﬁ!}fu?ép (ﬁD 3 gald_ &l ﬁ”ﬂi‘@%&lg |Rﬁ1‘oﬁoﬂs may have

a therapdiugt (mtlﬂty(fer the trgbtrkemtest, cmﬁormsstFa@prollferatlve immunological,
pr ost agl andi ns, substance P, bradykinin, gurl ne

neurqq],egpg ahive, mfgﬁgo%,a@po,qpfglovmu dissase: egggaermore the small
moleéd?%'n‘?r‘ﬁbﬁ&r_st bE RIS é‘sleWE mvéﬁtﬁﬁaﬁﬁve %Drdr%fr#g?ﬂ'ﬂéte'noéhcﬁﬁﬁ to exert a
ot her noxi ous st .g. thermal, 'nechani cal
benefidiarafteat irsthientrgatinenk of a{rﬂldmmamory digeakésand padh.gr owt h
factors can influence neuronal phenotype and function
CurretBerssoned@9fy . infleseatosddiatasss and aey epiedf Ipain are only partially

noci ceptors (sensory receptors) that are distributed
effectivgs Ansh AVt @op@aq%gﬁplllg}tlngh@r drggerouspidg effects. For example,
many”SFHFeefPr‘aB[t%néL%nﬁ ds! d % ]tR? %\%Fétg%ﬁh %d.l g‘@egrlltatlng side

ani ca , or c em ca whi ch woul

effectsisamhueas napsed odigeithesKotorzsipation, AHPptoNA dgpeession, and cognitive

f sog@aed C-nociceptors represent a class of

dysfung 'cPrb rOWE5 tors that do not respond to any |evel

mechani cal or thermal stinmuli but are activated in

A'thoﬁéﬁfé&q{@és Girepdy 2abreadirRane ff fPPAYEARRIN ApRHierRtiaNSs/ikegpon-narcotic
tr e a
analgeafs GHORS AnaRiesiey ocr Pt Efpy R TPIRE LTIl Bloxants, and
systenﬁc pomcosfelraldm\mlybl'él,\lléald {Caaineerits appraiv ederely empirical and, while
anticytokine / anti TNFal pha treatnents are based on
chinmeric anti bodies such as Infliximb and Etanercept
whi ch reduce TNFa circulation in the bl oodstream TNFa
is one of the nost inportant inflammtory nediators
that |nduces synt hesi s of |n'portant enzymes such as

e~ o~ o I
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(dorsal horn) of the spinal cord. Neuropathic painis
associated with conditions such as nerve degeneration
WO noodioatsss es and post herpetic neural gi a (shi ngh@BEP2008/063715

Neur opat hic pain conditions are the consequence of a

nunber of diseases and condigtions, including diabetes,

AIDS, nmultiple sclerosis, 5 stunp and phantom pain

after anputation, cancer-rel ated neuropat hy,

post herpetic neural gia, traumatic nerve injury,

they mhmﬂevertberswﬂ;btbyns oEpah, dheprdzs sibdeads ta complstel m&ubf in most

i njury. Managenment of neurogatm C, pai n remai ns

casesﬁéﬂ‘tﬁ 'Scﬁlsﬁl@@ tQ:f?é’It thaighe pashany raaéir\dgrlxwg. tﬁﬁdiﬁj’@!ﬁ%nent of the
d a t d
dn‘fer%ﬂ gf 0% rrgﬁ gdf O&ﬁﬁg:@iﬁ%@bﬁ ur?dlér’]rgﬂl?\rbgpaﬁ?ﬁéd?@n?rs are only just
beglnnmgytoeapmecme ahalog)emleslt)aa?d IdTI‘&fr'BE}::DIf Ve |s:grtaheggsysgams used to
of current narcotic an
re'avriswqqlﬁ}%%%sc B egl Mre BeRaiont rol the pai n. | Curront

i ni cal ractjce includes the use of a nunber of dr

Ge”e@'k‘(ss%%'”f deiipernAgg e HIPEASARLSEPEPH @”&auefﬁmtf%}a' gXpe”ence

assocﬁéﬂ%ﬁpmhaﬁém% %Y“#)ét@ﬂﬁél' tlﬁéuécydélnﬁ @np %@Eﬁﬁé@r\ﬁs erms of such
and systemc oca anaest heti cs vvever € usua

damaget cmrerding sinclthdsntereaﬂlommsanmml dor tne Study of Pain (IASP).
unsati sf act or Bal n n sonme cases the

specffishh o@ by aeclrS srais SR ate gh thei ol ni al

useful ness, Cl assic anal gesics are wi dely believed t

Acutergaip QP br Peel pedods of W56+ BRICAK 955 1AD + moaiihang opssociated
win BEHSARE, BEAsn, ot CAUcelo”Hpelhspop iapuSpooe avare o

physiolpgadaé sr biochiemital edtienagitn thiat seuldmeauhiirt fyptiar deswagdedhin a short
n those whi ch hay h 0 results
period, G0 e st v nBRBbS R acivete, By Gredtild mehapical andior
thermaN®fdcRebtors iANSerHerbefei énéﬁ%g ad 'ﬂﬁéﬂév@k’é@sactlﬁn potentials in
revi ew anal ysing the controlled clinical data for
th|nIymeelpswéedaKAa)eam@/pauhrm/e;baaied( NP ffereat hbreslo’eeqlm@r gonscious brain.

Said %997 73%2%) I.123- ﬁ# repg § d that NSAI Drs r(erabI ¢ painful
ald npxjgc iUl J09% 2 HEYIERd (R BN THOF R RS drghqa or painfu
medid¥ probediresMAGats p%llmmubllylgjléélﬁ)e@ﬂéﬂw ¢he underlylng cause has
ef fectiveness of any drug. 25Avail abl e anal gesi ¢ drugs
been dreéer pr Baad@ale%dﬂmrebem aphienpaigl hewevey, thayad to chronic pain
apr i
probl%%égté’g hﬁaﬁ’a@%ﬁpﬁésggﬁg& n?pgta?/? er% n?ﬁ%ét?ﬂé Gisits to outpatient
clinics ant @mergphaedeparemehfs, @hdnmcrease@hEaIﬁabamwwsts.t here
remains a | arge unnet need for efficient drugs for the
In corﬁtrmtt@aeute%auh hersrenkopelh tieps1Sts long bifteF HECihitRl MjurytHRy fealed and
is a g unnmet need for safe and effective neth ds of
oftentwa@% o @hesmantsl amike dodydiwignsierapdgibplagical and psychiatric

consdi AL . R LS80 G LA G0 0810 rume

perlpﬂi&EI leéﬂhéﬂ\ﬁeﬁhr ne@boehtrQMedesafrgmbi procatliréd\ecatcdrmor arthritis),
he expression "al ky unl ess specifically |limted,
whlcr‘dl@@ggég Ca/%g_e@tIZ@tlQWOfd?Wptg@ R |iRtease Fegring |gAIn responses to
0} ; Schk 4
normé’ltﬁfr)g@n ﬁ?rxc us %tﬁ'gtri‘l E%g)n%a@%era%u (ﬁ'ﬂ% 3 %10%8%‘@% and recurrent
and |tsn|cﬂeudﬂey whlbvargXeorpinaild toesdwere deidhryhg pairoingt nfaey. significantly reduce
g %E and i sopropyl), butyl (e.g n-butyl,
qualltyQ tyl, sec-butyl and tert butyl), pentyl (e.qg.
n-pentyl), hexyl (e.g. xyl), heptyl (e.
Chroric hepiny 19 e &nea?%d gW'”h wwlonﬁh@n@ms&%.sgﬁh as NSAIDs

(ool ST P 2 i FEEa ptoEebln ey nc cpe

(codeﬁm;ondrmfndrte,vkhebamhpapmferimi, mbeoa@ﬁ).]ﬁbr"aabigyliﬂbant number of patients
Exenpl ary al koxy groups include nethoxy, ethoxy,
propoxy (e.g. n-propoxy), butoxy (e.g. n-butoxy),
pentoxy (e.g. n-pentoxy), hexoxy (e.g. n-hexoxy),
hept oxy (e.g. n-heptoxy) and octoxy (e.g. n-octoxy).
Exenplary thloalkyl groups |nclude nethylthlo-

p— o o o o o o
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The expression "cycloal kyl", unless specifically
limted, denotes a 03_10 cycloal kyl group (i.e. 3 to
wdaBowiosgscar bon atons), nore suitably a 03_8 cpct/apioksbhe371s

group, e.g. a 03-6 cycloal kyl group. Exenpl ary

cycl oal kyl groups include cyclopropyl, cyclobutyl,

30cycl opentyl, cycl ohexyl, cycl oheptyl and cycl ooctyl.

A nost suitable nunber of ring WO

2009/ 047359PCT/ EP2008/ 063715 8 carbon atons is three
howeter, $hese diugserpvide snsuffiCieytcpaialréléafyl ", unl ess

specifically limted, denotes a 06-10 cycl oal kenyl
Anotf@rcsun e & pdin t iafldMnidtog) Gﬁhb@éh ab@urmaS abeaasswel ablchronic pain.

cycl oal kenyl group e. 6 cycl oal kenyl

Inﬂar‘rgn@tg)‘sy BRENS mediatgd by 10s stgnglublg,e ier@:| ipti’mmatory mediators (e.g.
cytokff%gl Qﬁa?éﬁ;ﬁ?f\lli g5§06‘§[t8@%§ﬂ§' Suﬁéfﬁ‘hcgér]?’g?ﬁgwknﬂﬁ P%rlnes histamine,

cycl o
and s@t‘@tmalnl) swhlch&arb&elﬁased%m)\mngrtssae@nqur‘y;aﬂsmzsyec byhﬁfl,ammatlon and
essseC|f|caII limted, denotes an ﬁ“l .
Otheru HOW%P% iyl t(gd-r thegmat, oMECHABICEr BbrC istiFuli). '” addition,

ten car ato and nor
1999k ulhedd ynédibtere nare0 deteoted snd mcg:leptwar@nsantwmsceptors) that are

., .Car cl yl oups y be_saturated or. parti

distritgfied ik P §E Resmhbey of P disSBord EMaigspLo; are sensitive to

nox.ong%nﬁmn&tg Cm'ébﬁgﬁlcﬁpﬁﬁ&rﬁﬂ aF %HBFrilé?aq idieh WoiddTla®Sage tissue if
car bocy %rou ps include nmonocyclic, bicyclic,

prololagﬁﬂ (K@Itz_mburg P0RG).sy spesial dasspal 50 called Gronoiegplars represent a

classaoﬁ §h%‘§y§b#§88@?? tﬁ%t ciglg‘@gﬁ%qsp?) d f%agl%? ?é(/e?)élf ntechditcal or thermal

stimulibey afevh@ivatdd Mepressbide of Aﬂaﬁﬁrﬁaﬁomomyanpl e of a
15car bocyclyl group is a cycloal kyl group. A further

Curre®X 2pteacPlestof & Aekebht of @@,@ee.ﬁn nﬁ‘bé%r% dr¢DHin aim at cytokine
group. The expression "heterocyclyl™, unless
|nh|b|tt<pmac(efg clly dndrisuppresseinen$ r:tro-naﬂamrriaxtmryc]l’bdFagr(Elurpent approved
or 3) ring ato

ere r .Q., 1, e,
anticyl QNG @By Mrellizo SiesiRtuls! i dpserbanNE aika Botbadies such as
Infhxﬁ%%cérﬁc’ ?ﬁ@ﬂ@btewﬁfchare@gj(agrmy&lc\ﬁjcu |8H|qn'tﬁeaoloodstream TNFa is

rou cycl opentyl or
one qtﬁathe|mud;talmgortaﬁtIm‘tmmla}oryx/rreeeuatorsrtlaabmdmnee s@at@smof important

enzyaeg s PRASINTY MWL /NQB0RELCRRTBUPTH: Ry tAWBacks of these

b|0|0§|déls@arh*o\/\fel¢bﬁr rddidd nQ)theﬁXi‘?r'fﬂ%hﬁé%emStﬁ‘dt@ﬁﬁ(él' With Gat88HRfant loss of

~ Contai ning one hetero atom i ncl rrolidine,
efﬁcacmandhtjmerrdﬂmtms thatl leadoter Bdhoes oamsedagr@il all-gr- nothlng reduction of

circulp oL eﬁ_glg frb%%ﬁeﬁggg%%&h? éeggn N r%\f\gﬁmﬁ%tpgul%ﬁgqts% side effects.

peci fic exanple of a heterocyclyl group is a
A d'SB%If@HPk@rSHFOGWoQﬁin( ee@ropatm%%ﬁ@u@gﬁnw@rm)ar\m@r@$ @ result of
penp@(%%éBF c?ﬁ’ﬁ'ﬁ r§ee?v8 dé/g'fun%tl&rl aﬁg |ﬁ§bfié§é§ d r|ye¥¥1é{ géré%lpgrrmrss that differ in
etlologylasalveld afsrlomtl‘dn Seanally, (the qaases ouﬂlneurdxbabmlcQ)aln Are diverse, but

e of such ar IS dro
shareg B BPRyeT SYTRGTORT Sapiaoe. (o Ther e BRntaisriuds o5 gamponents of
centréi%&ﬁ\ﬁ/azé’e?h c‘é%ét}ﬂ/é ‘%d’é‘tdr@dm ?'E)%t t%%teﬂ)o% Jlgaladryrlneghamcal nerve

ulrta group nore suitab
IesuorOGN@umgathlgr pa;m |sArt;ﬂI|ege@ukms bei IsUstam&dalby aberraat t saymnatosensory
e rin

proce35E8 Tt bk hefihardl fenRis i el CS” ap0et Nettopdfe pain is not
directRP &Y {3 2Rl 80 R0BIE8BtPs, but instead, is thought to arise e.g. from

oversensitization of glutamate receptors on postsynaptic neurons in the gray matter

cytok@%?t%ﬁ‘g c@%@gﬁ)rtéma@:mgg néé"%’e\ﬁ?or{)dl eﬁ@f %nar% ‘?Gﬁctlon (Besson
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9 are non-aromatic. An exanple of a typical aryl group
Wth one aromatic ring is phenyl. An exanple of a
wo y@ooaizsaryl group with two aromatic rings i SPCT/EP2008/063715

napht hyl . Phenyl fused to C5_8carbocyclyl (suitably

C5_6carbocyclyl) (e.g. indage) is also an exanpl e of

aryl. The expression "heteroaryl", unless specifically

limted, denotes an aryl residue, wherein 5 one or

nore (e.g. 1, 2, 3, or 4, suitably 1, 2 or 3) ring
(dorsaltlorn) ef therspmaloedd by het eroat ons selected fromN, S

and 0, or else a 5-nenbered aronmatic ring containing
NeurdhierpdiR i€ abSodated with c@ndl‘ﬂbné,suéhllds&ﬁérVeJdeg%n@Fatﬁ% in diabetes

ring atonms selected fromN, S and 0. Exenplary
and peseEReliG Rewataa (ingleg) &qwoaatmm@ala@nﬁélo@waemﬁ consequence
of a ﬁﬂﬁbgﬂ ggée\éﬁegedﬂbewﬁ%bﬁ‘gsln(:ﬁd%sg {]?’érbe?é pyrlbg arﬂultlﬁ?t? sclerosis,

ér ed

stumrsuami phapton doain Zafidr, apiputatiom, anteanslatedr ndurophtiyng) postherpetic
npl ary ponocycli.c heteroaryl groups having two

neurqlgg@e,tr NEEVE, YUY i lg,ghqmpogpg@gqtmgsn?ré/eg compression, stroke,
oxazol e, isoxazole, thiazole, isothiazole,
splnaPé‘érgggjgf% such as i m dazol-1-yl, imdazol-2-yl

Manag gif%édr%patﬁw%gﬁ%éiaqgs ra' Pr% or(alrﬁcal@ﬁrall%ﬁgé nﬁartlsylldue to an

["ar y-nmonocycl
madeguataomrimmagdhgr@e theteﬂ@dtmwmoded in the development and

3-triazole and 1,2, 4-triazgle. 15 Exenpl ar o ,
ma'ntﬁa%@eja Ir@uﬁ%Q%P@aP@P M%’D’p@x'ﬁﬁw @@aﬂgﬁﬁ'c%é%ﬂ%ﬁe&%‘% in treating

neurcE B B8 818 56801 ENEAPhACIELUEIAE AEHRE R o ot conrl e
pain. tﬁimdarﬁi dipheai praqicenaidlundes ittso gsenof arrwmbedafmjreg classes for the
enzim daﬁol e en th| azal e, fgw nazol i ne an
I

b ?l pur .
managﬁg}%ﬂt ) edﬁGILgoR% i oAy b gexample IC nvulsants tricyclic

antid @éé’arﬂts 3ok §¥§t33rrﬁc Ydoal %ngesthetlcs However, the usual outcome of such
dro-benzol, 4di oxi n-6-y1) is al so an exanple of

treatrhmtes garyal, orsmaaabfaptorh@mr@_raiaamnlrzeome ¢casiesrtbatasiverse effects

of theseﬂrggg@ﬁfvg%gééﬁ%ﬁcﬁnigﬂm ! ulé%n%IQnggp%queersﬁ?cli o%}’e widely believed

to bedsdsyesffécthar bloméﬂebhvé a5 ithd eredimeRt o$ mwh@d afhaFew clinical
analklenermle&/ .aC14aIkIenerm|etx

studiescpp dRe jush of-nank§ er@iciak aryrifigmmaieny ssegs e fD%)aCPII gpiates in the

S I u

treatrﬁ%@néﬁggggﬁbgﬁlg p%lnk %\Zén ébce\rfra&é n&?c?tég Bumj ?iec‘ which have, the

resultstappaar té&fﬁb&za&a(maSNSAlDé JaaéIQdoaIwéﬁectNelcﬁSmeﬁectlve and opiates
speci fj cal‘lﬁ limted, denotes an aryl residue which is

only wWerknakhigh 4osesar BpuSVenRaligng e &Oﬁtroﬂe‘tf“ﬂ'ﬁﬁk%t@n@r peripheral
PIPRHS y r
neur@ﬁ?%ﬁ%@kfy I lp(m t ed’qa"deenglta'lés1%2?’@o§?§ 39? ﬁgﬁcgd that NSAIDs
were \pmhza”bly sneftactive tasdavalgesios abrI@Né’nandImattye&a gasao long-term data
Cﬁ 4al kyl ene noi ety. The (l[]{ rm "hal ogen" or "hal o"
supeg Hg?h%égaleﬁamf%d' PSRN ) and bront ne
30 The term"am no" refers o the grou o
AVG”W 2@@99@'?3@%@@?0@@%1@@'%%@@& sréﬁ%fr sAlthgygh tricyclic

anhde{%ﬁ%ﬁ%%ttd | Iﬁle%cﬁﬁé SARBH et drigs CIO‘?'&EHWE@g@BHﬁgﬁtlrﬁrlgmotrlglne and

resent 1 nvention
carba«:rme:pirr&js@race:fﬁmenhgw somehpatientsetitereretreaies at largashmet need for
one _chi centre, t may accordi ngly exist as
efficielli IH9% lt@e ﬁ’?\ﬂ&?%mtﬁgx%%%%rﬂfﬁﬁ% N$ossess two or nor e
chiral centres, they may additiagnally exist
In conglugioa, BsHR fssa high P@mﬁbnﬁ%d &Ioﬁ@ﬁ%@@gcﬁff%ve é‘l‘¢th§@% Rf treatment of
{ e S, t
nfan AR TGRACeS, KB, (R E TR ol MEmmatory and
neuropathiafpaon of stereoi sonmers: Where the processes for
the preparation of the conmpounds according to the
invention give rise to a mxture of stereoi soners,
these isomers may be separated by 15 conventi onal
techni ques such as preparative chromatography. The
conpounds may be prepared |n racemc form or

g e s o o o
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In view of the close relationship between the free
conpounds and the conpounds in the formof their salts
wWo@R00S0k38s es, whenever a compound is referred POI/EP2008/063715
this context, a corresponding salt, solvate or
pol ynmorph is al so intended, sprovided such is possible
or 30appropriate under the circunstances. Solvates WO
2009/ 047359PCT/ EP2008/ 063715 11 Sone of the compounds
may form solvates with water (i.e. hydrates) or common
organi c solvents, and such sol vates are al so i ntended
to be enconpassed within the scope of this invention.
DEFINITHONSpounds, including their salts, can also be
obtained in the formof their hydrates, or include
Throu@fh'&%f tﬁ@ld&eFlﬁtléﬁ'%df e El%ﬁhé tﬁéy&;ﬁ‘éééléﬁt"bww @ﬁ?éstssspecmcally
sol vates of the conpounds of fornula (I)
Ilmlteﬁhylsn@ﬂeegaa d;zuhlzwllfyh rgroujp,nalitabdy |av@tusvaethyltgfeueofe gNh(Dch alkyl group.

Alkyl ZiSdt a0 o8 s FhighP Enal, FF Brdtdliad SURRS A0 idhlles Folude, for
exampRsS eRétabl, %th)}rbmbﬁr (e. gah-fpﬁomﬂ'@nél%d@b@%)hmﬂynga g n-butyl, iso-butyl,

non- phar maceuti ca acceptabl e counter-ions or

sec-bytd apddeddusy). ety (a@e nvwrﬁvlh hewyl éa0pe-hexybheeptyl (e.g. n-heptyl)

and O%rﬁzggema%[tg@t :'I;fﬂ:{ ﬁfeﬁjfagl)épr e‘pkgf ercég(r?‘r‘rﬁﬁe ther expressions "alkoxy",

"haloalkyib carmad Sthivvedkyt’hehouldhbe N pitdted| ih yac&m@ﬁ@bmthsﬂdet gefinition of
and_sol vates, Suitable salts according to the
"alkylinForamIAny HWPESH@?H%%@Q HGEREAPTh HHPKY.OPPRAXY (818 N-Propoxy),

oo TP S PR BTCRUISAd A ATESBAP oo (o

n- hepww)m oclogy (bygdrrebctowy c,Exsamhplaryi mloaikylrgroupsilmclime methylthio-.

o PR AR S ue LS X e

sul fanilic, succinic, oxalic, fumaric, rralelc mal i
The expiaesing, B&ﬁﬂyémttf"e%ﬁﬁ?@'f'@a”yoidﬁl'%gc@ﬁn@ es a C212 alkenyl group,

swtaniW@é%k%@ﬂﬁo@H@?%ﬁ?t&f%glnkggxﬁg}’c}@‘d%ﬁl% cdrit8hs at least one

doubleabdnmmedtearqsmlefsmed dooaitldrayahdhwhmfnedoesjlrforbmorptaln any triple bonds.

Alkeng ekt et gt B Biarcnerlor Exsaighe asnthgroups including
one d@S%blé\/ﬂ)ond“fﬁﬁtchﬂi"@/pr@)F)el’is';’lI éhoSH@t%hyF UE%’mEFaF)Wﬁmeﬁyl)groups including two

i ncl udi ng 4- et hy 4- met hoxyci nnamc aci
doubladromdsiiecludé eotadiemt érgi €1E,B0rrentadiphylhoi ¢ (f or
exanpl e 1- or 3-hydroxy-2-naphthoic),
The emrbshaherwqmyyl iunlggsospegiéiogllye limited, denotes a Co.12 aIkynyI group,
. ap acrylic benzoi ¢, 4-nmet hoxybenzoic
Suitay 3o AR U BT, &0 Gt DRI WO Oy e A At one triple
bond %'E@'@@gﬁé’d | ScAtioRr af FARY %r%ﬁa# r?otbé&i%ﬁ@élﬁcddé bf)more double
i sethionic acids, perchloric, propionic, glycolic,
bond&yd’dlcmydagmmaﬁ/dm sirajghitrwhain Ober&thdneEx&rﬁalmry: alkynyl groups
| ccharllnl C qu tll‘l fluoroacetic acid, particularly
inc ud%y%rpggﬂycﬂqdc YHYr maceutical Iy accept abl e base salts
niumsalts kal i sal such as
The ‘%496%%“% % YElR Qﬁaoﬁ%taaéﬁiﬁ‘n?f 'FE‘H 9 n@"ﬁe?i’r tWN§FE{yN is an integer

eg. 159|L§1rﬁe§é1§$b&ﬁ%éllg‘?l§rﬁtéaf cal ci um and magnesi um and salts

organi c es 30such as dicycl ohexyl am ne and

oo Al BN SSIRSH RS L0, 50801 v

(i.e. 3 e P oérttdrm atoms)e mhoen suitably naor@ly cyslebiklyl gmsups e.g. a Css
rthernore, sone of the c talline f rns of th
CVC'O%'ngcﬂfﬁHe na?xémpé‘irya§yﬁ'8ﬁ[}%@r%ﬁ9§p§aﬁbc yde sﬁ%o%ﬁo@y' cyclobutyl,
lopét | g PeTA rhoye tdble fri
cycoeggg S§QCk@ﬁg (?%sen?%ﬁﬁﬁgkkpaoe ﬁrther ?%CF& es number of ring
within its scope prodrugs of the conpounds of this
invention. In general, such prodrugs will be
functional derivatives of the conpounds 10 which are
readily convertible in vivo into the desired
therapeutlcally actlve conpound Thus in these cases,

o s Y " g, . o " oy
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15procedures for the selection and preparation of
sui tabl e prodrug derivatives are described, for
wez@aphss9in "Design of Prodrugs”, ed. H BundpeBEP2008/063715

El sevier, 1985. Protective Goups: During any of the
processes for preparation ofg the conpounds of the

present invention, 20 it may be necessary and/ or
desirable to protect sensitive or reactive groups on

any of the nol ecul es concerned. This may be achi eved

carboyatomans tlareedorswent i onal protecting groups, such as
those described in Protective Goups in Organic

The &praasion Yeyddhlkdnyt:, Wnld&Osp&cifiCAIgNiEd edsnotdd B3Cs A bycloalkenyl
T.W Geene & PP.GM Wits, Protective Goups in

groupcki-gahite 19ymidedioon Aems) \inpes s\@tatdy g, Caooycloglgnyl group e.g. a Cs.
] r her e f 5 r LN

o culPARERNT 25! gk RUERARenEE, FBEpR. AR Bycopenteny

cyclohstenyl, michurdptdmobwmds cywioddienydr tA mostAsuitabésd nbevber of ring carbon
the term"conposition" is intended to enconpass a

atoms, [SfiMecte 6npri sing the cl ai med conpounds i n
therapeutically effective amounts, as well as any .

The exsesmion 3gamoshiclyesuntess speciiiaally lsnitechddenaies yanys Fiagn system in

whicrs g5 8} b2t ek Joeko QeSB! pelben hree and tweive ring

carbohNM&NE| EDItdlig bptws@nthrea\aedttentarisortatores @dd intore suitably between
i nhi bitors of cycli n-dglcp@gndent ki nases and to met hods _
three sgnd &g &P 819rBE- t POGUEIANGIOYPS paye e $RfUERGD or partially

unsatlYR8d Obuad r|’10|t :irﬂ,flthc?érgmrﬁéﬁ(c thggﬁﬂoﬁuaﬂoﬁﬁﬂiﬁoﬂi%;ﬁ%bgsto aromatic

I seases, proliferative diseaSes, Infectious eases,
rings.5 Eeamdples ascedraocylild egroaps danclude umonkegetier hicyeles, and tricyclic ring

diseasegggﬁqprising:.ad 1 ni St ring an effeg%ive amount

systegys, 41 P aloRENPH ?'Gi 7 i BIRYCUC EYY) $YiBe ?ﬁ?@{ibﬂﬁlé'&y' groups

includeC Bkidg&PKIng Qydtepiii@gt dicys2 D 11Repedlyl). ARCapEEINE &&mple of a
the invention; there I's proovided ‘an i nhi'bitor

carbocyelgogiodp iwa cliclpglkyl gompoupdudbeoexamgle of araariesyshalgroup is a

IFI%r la l.: R2 10 Formula (1) or a
cyco% & 8URi cal | y acceptable salt, solvate or pol ynorph

The SREFESH HSBATRE. Toss oD, Tt P T pmvct roue
wherdlh chP(e'\Hirs &R?rele (8. grf i23n%rtcgb Irn%} lorhad g Feprice By RetePdiloRs selected
from ;\ISS and O. A specific exampI)e/ of a heterocyclyl group is a cycloalkyl group (e.g.
cyclopentyl or more particularly cyclohexyl) wherein one or more (e.g. 1, 2 or 3,
particularly 1 or 2, especially 1) ring atoms are replaced by heteroatoms selected from
N, S or O (in particular N or O). Exemplary heterocyclyl groups containing one hetero
atom include pyrrolidine, tetrahydrofuran and piperidine, and exemplary heterocyclyl
groups containing two hetero atoms include morpholine and piperazine. A further
specific example of a heterocyclyl group is a cycloalkenyl group (e.g. a cyclohexenyl
group) wherein one or more (e.g. 1, 2 or 3, particularly 1 or 2, especially 1) ring atoms
are replaced by heteroatoms selected from N, S and O (in particular N or O). An
example of such a group is dihydropyranyl (e.g. 3,4-dihydro-2H-pyran-2-yl-).

The expression “aryl”, unless specifically limited, denotes a Cs.12 aryl group, suitably a
Ce-10 aryl group, more suitably a Ces aryl group. Aryl groups will contain at least one
aromatic ring (e.g. one, two or three rings) but may also contain additional rings which
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Rl is selected fromthe group consisting of: 01_8

al kyl;  NR6R7; 01 6 al kyl -NR6R7; 20R20; 01-6
w@bdoglo4B2O; WO 2009/ 047359PCT/ EP2008/ 063715 1HCT/BR2088/063715

al kyl -C(0)0W C1_6alkyl-C(0)R4; NR1O-(Cl_6

al kyl ) -NR6R7;  NR10- (Cl1_6 algkyl)-R20; 5-NR10-(Cl_6

al kyl)-0(0)0OR4; NRLR2; O- (01 6 al kyl) - NR6R7;

0- (01_6alkyl)-R20; O0-(01_6alkyl)-0(0)0OR4; 10-0R2;

01_6 al kyl -0R20; 01_6 al kyl - SR20; 01-06 al kyl - NRLOR20;

are n()ﬂ-irﬁmahkylﬁ)n x4 pledofad kypigalRRQL grbipOAitth one aromatic ring is phenyl.
An exREINIEIES RIFPha b FNR D WOUR R RS MEPPYL. Phenyl fused to

Cs. gcirBPé)t/éI%{t%ﬁ@aﬂy o a%c&gg%ég;brﬂda%?@ 85§ AASSRNBIRBE aryl.

oxy, oxy a nitrogen- COﬂt al ni ng

The egﬁﬁﬁi%ﬁgﬂgtérgghﬁg ’un?&'gAs ﬁc%ﬁgﬂ{nﬁeplege?&eé W resme wherein

i'ndep en rom
one oomnsoret (eng. df, 24, 3Cior ﬁalskl}tiablyhydrzomy E)Zrlﬁglhmlﬁs d?é replaced by

heter(gaetanesSseenltecs:’tela| f(r)ormol\l14 %alﬁd O, or else a 5-membered aromatic ring containing
one or more (e.g. 1, 2, 3, or 4, suitably 1, 2 or 3) ring atoms selected from N, S and O.
Exemplary monocyclic heteroaryl groups having one heteroatom include: five
membered rings (e.g. pyrrole, furan, thiophene); and six membered rings (e.g. pyridine,
such as pyridin-2-yl, pyridin-3-yl and pyridin-4-yl). Exemplary monocyclic heteroaryl
groups having two heteroatoms include: five membered rings (e.g. pyrazole, oxazole,
isoxazole, thiazole, isothiazole, imidazole, such as imidazol-1-yl, imidazol-2-yl imidazol-
4-yl); six membered rings (e.g. pyridazine, pyrimidine, pyrazine). Exemplary monocyclic
heteroaryl groups having three heteroatoms include: 1,2,3-triazole and 1,2,4-triazole.
Exemplary monocyclic heteroaryl groups having four heteroatoms include tetrazole.
Exemplary bicyclic heteroaryl groups include: indole (e.g. indol-6-yl), benzofuran,
benzthiophene, quinoline, isoquinoline, indazole, benzimidazole, benzthiazole,
quinazoline and purine. Phenyl fused to heterocyclyl (e.g. benzo-1,3-dioxol-5-yl, 2,3-
dihydro-benzo1,4dioxin-6-yl) is also an example of heteroaryl. Suitably the heteroatom

or heteroatoms are members of the aromatic ring.

The expression “-alkylcarbocyclyl”, unless specifically limited, denotes a carbocyclyl
residue which is connected via an alkylene moiety e.g. a Ci.salkylene moiety.

The expression “-alkylheterocyclyl”, unless specifically limited, denotes a heterocyclyl
residue which is connected via an alkylene moiety e.g. a Ci.salkylene moiety.

The expression “-alkylaryl”, unless specifically limited, denotes an aryl residue which is
connected via an alkylene moiety e.g. a Cialkylene moiety.

The expression “-alkylheteroaryl”, unless specifically limited, denotes a heteroaryl
residue which is connected via an alkylene moiety e.g. a Ci.salkylene moiety.

The term “halogen” or “halo” comprises fluorine (F), chlorine (Cl) and bromine (Br).

The term “amino” refers to the group -NHa.
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R2 is selected fromaryl, heteroaryl, carbocyclyl and
het erocyclyl and may be 25substituted by one or nore
waenshiseent s sel ected from WO PCT/EP2008/063715
2009/ 047359PCT/ EP2008/ 063715 15 Cl_6alkyl,
C2_6al kenyl, C2_6al kynyl anygof which may be
substituted by one or nore halo or OH substituents;
R21, -01-4 al kyl -R21; OR21, 0(01_4 al kyl)R21, SR21,
SOR21, SO02R21, C(0)R21, Cl-4 al kyl-0R21,
5-0(C2_6al kenyl ), -0(C2_6al kynyl), any of which may be
substituted by one or nore halo or OH substituents;
Stere6B3kers SR22 - SOR22, -S02R22, -C(0)R22, -C(0)0R22,
-ClL 4 al kyl-OR22, -G 4alkyl-0O G _4al kyl -0-R22,
All pessig 1 siereasoRE of _the - 4larRed - ropeeds Iﬁmﬂ@@'@lﬂ@ﬂ&@ the present
1C(0) R22, -S02-NR11R12, -C(0)-NR11R12,
" 4alkyl-C(0)-NR11R12, -NH 10 SO2R15, -N(01_4al
kyI) SO2R15, -(01_4ail kyI)NR11R12 NR11R12,

1_6alk NR11R12, nitro, halo cyano a
Wherﬁﬁai%ng ageording tpgh@dp W%' Daveat }e@sépagﬂ]lrﬂl centre, they

g [
ey ol IRt ek et SOREE L ot o or more
chiralsagmditeist theydmiay additionally exist as dlastereormns ilsis ® be understood that

o RS Ul Bl S Bor BB Ul ¥ e presen
invenfg@sStituents as defi ned bel ow;, when R21 is an aryl or

heteroaryl group, it may be substituted by one or nore
substituents selected from wherein phenyl is

0) .' l ubs thyl, nethoxy, hal ogen,

Prepq{g %ﬁgﬁhy%l? (ﬁb{’ ﬁ%&et rifl uor onet hoxy 20when

WherB2hel sro8esstisbof Yite iptesirati®h @f @y ebhfpating adcbrdi®y tdehe invention
substituted by one or nore substituents selected from

give sehYP , aoRuXxtyre hall sieiieoisperss theee olgemeass 0BYe he kaparated by
con GREERBEDN A et B S BS RN To comeohosmay e
prepased eint e@bémmnfdﬂrmr of)lmélvtddeylemntlﬁmeranma‘ylbeapeepared either by

| Oi ne such t hat to ether they_forma 253-8 nenb
enan egiignayigesisngr by resolution.” T, SC?@BPH%%t@aH gqr example, be

k
esol 1K EorfSREREE ol SR o Bl Bhcn s e
formatioe af rdiagiemonserst paigs by salt féenikydn w2 adadit@ally active acid, such as

arpey Tt o8B Bhodpesy En3Ros ou'sy R0 o) fractona

crystdlidhish. arﬁﬂég@heﬂﬂbﬁ%ﬁﬂwe fRAepNde. ('FHE b@rﬂébbb{ds may aliso be resolved

substituted by nmethyl, methoxy, hal ogen, hal oneth
by farmasioemet heiagteseomericl estasaedhoaydes, Ciolleavey byorghromatographic

separalibnas YRRPEL MREFBRAT ARG S SRR tpF Eotbounds may be

resolvigd didibg aartah G célinfral koxy-, Cl_6al kenyl oxy,
C3_6al kynyl oxy-, Cl_6hal oal koxy-, -0-03_ 5
8cycl oal kyl, -0-Cl_4alkyl-C3_8cycl oal kyl, -0-phenyl
[ I j ed by nethyl, nethoxy, hal ogen,
Pharrﬁ?\?%uée@%ﬂkfa}éﬁ%{g??n% %c')xy or trifluoronethoxy),
In wem(bf@he@&isleyﬂeﬂﬂtm&shm(b&ihﬁeenaheYreelmnﬁ)cbwc@jar’&whmtmbounds in the

form g‘ftr}qlru @I&%}g(%%ﬁ@;t na orret\%la %H?o%%ﬁeg%@[%’mw 'n this context, a

corresﬂ%@é@éﬁ &ﬂ{/z—late é%&?@?%’g;sg %g?ﬂﬁ endggz%(dW?e]d Eﬁ’@w is possible or

approptiaty Ome_rahelqyrlcumswrﬁ)eSN R31 R32, 10
-C _4al kyl-0-C -4al kyl, -C _4al ky1l-0-C _4al kyl -
-C _4dal kyl1l-0-C _4al kyl - 0- G _4al kyl

Solvatéd 4al kyl - O C3_7cycl oal kyl , -G _4al kyl -C(0)C _6al kyl ,
-C _4al kyl - C(0) OH, -G _4al kyl -C(0)0C1- 4al kyl, -C _4al
kyl - C(0)-NR31 R32, -NH S02R33, -N(Cl_4al kyl )-SO2R33,
- (Cl_4alkyl )NR31 R32, - NR31R32, -(G _6al kyl)NR31R32,
nitro, hal ogen, cyano, hydroxyl; R31 and R32 each
[ ndependent I Yy represent a subst i tuent sel ect ed fromH,

s o N —~e A o N o

|nven
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20 Some conpounds simlar to those of general formnula
(I') are knowmn fromthe prior art. For exanple, from EP
wa 28994889 (Ono Pharmaceutical ), whi ch concer nBCT/EP2008/063715

anti-stress drugs as well as indications such as

Par ki nson's, schi zophreni a, jgyocardi al infarction. EP

1 679 309 discloses sone conpounds which are simlar

to conmpounds of the 25 present invention; however,

t hese conpounds differ fromthe nore suitable
Somec @fthencempbdundee paydermt solvatesi with i watehi (&b. Aydrates) or common

represents N and B reFr esents CH or C(G | 4al kyl,% as o
orgaryq:]gglvgpgs,@ndas%thspb@ es At algeeintendead ta Bg,encompassed within the

i I J | i n t . .

scone Bf LSRN0, Re e PLRbARr 15 F8g! (P el chERIES 88! btained in
the formvafribéio hydepegsenncude ofter\ADhanie! ussd &24héMeryskallization.

concerns biaryl substituted 6-nenbered heterocycles as
Saltssaxg:i wvl\du%lrtﬁl tHal @QW@gdbnﬂﬁ dartidas(l) ranldugihyisibgjgﬁdadlly functional

. and neuropathic pain and_other. conditions includin

de”V%Ngsdh%@Pgwh %@%)Q)@M@@ Ll '%@@r%gﬁﬁﬁ%wt}%re?” the counter-
ion oP"’Q‘s&E:i&re@ sé%rﬁQQg{h%ﬁ%%égﬁggélgpgc%g?ﬁa%émgwgeﬁ'sré‘lté Hnd solvates

to the nore suitable conmpoun 0 e present
havingmamplhamdungutidalbc bosergable carentar-iohs oy rasBesiatgchgolvents are within

the 3588@%{ ﬂ?ql\a/\n@r%%thir@e@r %ég%g'?tggﬁ’@l@ Q?@Enge raess?n te?mg&!ates in the
prepdr@fgriTasediierabompBaes end\RXeRIpRASE Sceiidaly Hceabte®s salts and
include circulatory di seases, central diseases,

solvat@st abol i ¢ di seases, sexual and reproductive
dysfunction, digestive diseases, respiratory di seases
etc. The conpounds disclosed in this docunent differ
fromthose of the present invention in that WO
Suital2e0g4Ifx946ctrd hyntee thes irentionndslude thbse Hofded adthdbbinnedyanic and
the present applicatign) 10is a three rin

norg@ B A% PRIATIEGEURHly FGRRRDIE GCR 2o At Mclude those
formesh 735597 B1 A oBRE, puic, YEE, Qe fari, nggenorc, tact

pyruvid)i acetice aifldomadeticditripher@ylacetic, vedfamsicreddfacdict i succinic, oxalic,

receptor nodul ators. .| ndil%at ions include B%%gr :
fumaricy C1 5Nl dMANSELSH GHUIRIMNIG a88RAMIGHD OXG goJpethanesulfonic,
ethan@sgsdrages a??lgﬁlf&ﬂﬂpoﬁﬂfjs Mrchledr @-18|UBne8lIfdMc, benzenesulfonic,

compounds of the present invention; however, these
naphtbalgresudenididriraphthaenedisulfanie), salic\isl glutarnggineniof tricarballylic,
. the prganli { nvention j.n that tlhese conpaungds havet A hal
cinnapiicy, SUBRIWRYY YREBS eg e RAWOIR (B i EEVhy TPigoxy or halo
substRigedThnaPR], iisadiag) 4-méeyieasd #haeMoxgcifHaiP beid), ascorbic, oleic,

conpounds of the present 1nvention have A represents N .
naphtapif. B DodepyaaehtheiccH @or c(examplekyll. FR 2&7Bydrexy-2-naphthoic),

g e Cc no -

napht@%%gﬁ Sc?ﬁozté{@o%g‘a@\ﬁg@@gﬁ?%%%&ﬁ& B%H?oﬂ, X-%ethoxybenzom, 2-
or 4-pydrok{issradoid, - &chlorab@tzaigcéphenylbgpeoie! benbtnescrgkantior example

receptors and use thereof in cosnetic or o ,
1.4-bepzanediaqylidal  d8apERi¢ i ondCidsne iRRIFRIAEIFoNs KIPRIOPEE,  glycolic,

| i . | S i Lde i . . .

nyaroRg Bl SO PR S ER oA RSURAI Chdt AR 2o trifluoroaceic
acid, i paitieniaely ohydommitbrid. onPhaoEteasicalhyt radcepgblendase salts include

cancer. The exanpl es disclosed by FR 2878247 which are :
ammepydin §@I}ﬁ,|ajtxalt g]n%%ﬂbs%lg%ﬁ%m@ss g‘p)éleh%Rt ﬁq%g%@nd po‘iasswm, alkaline
earth #dtal §atd Qitrdhd irRysef SrABIdilvg RS MagHesBR 8n& 2BRO Withor8hnic bases

the present invention in that theSe conpounds have A
such pggicysomexylermiang@ng N-epatbylebigucaniiae. def i ned by the

present 30application), whereas the nore suitable
All plcammeneutisaltf acbepiabbs eatid iandéitn calthfavesAof dpe esenpeuds of the

and B represents CH or C(C _4alkyl). WO

2009/ 047359PCT/ EP2008/ 063715 18 WD 2001/ 62233 (F

Hof f mann La Roche) concerns adenosi ne receptor

nodul ators. Indications include inter alia

Al zhei ner's, Parkinson's, schizophrenia and pain. WO

PNININA T 7SN I o o o o o o s . -



10

15

20

25

30

Rl is selected fromthe group consisting of:
C _8alkyl; 01 8haloalkyl; RGBRA \ 1 A/ R7 aryl;
whedosnossyl ; 03_12 carbocyclyl; heterocyclyl; PCTI/EP2008/063715

20-01_6alkyl-aryl; 01_6alkyl-heteroaryl;

G _6al kyl -carbocyclyl; G _gal kyl -heterocyclyl,

01 6alkyl-C(0)0OH, 25-C _6al kyl-C(0)0C1_4al kyl; R4 R6

\1/ R7/1\ R5RI WD 2009/ 047359PCT/ EP2008/ 063715 19

NR10C1l_6al kyl -aryl; NR1C1_6al kyl - het eroaryl ;
preselNRiUEntianh layd intamdet ioche #mbraced by the scope of this invention.

Polymorph crystal forms:
Furthermore, some of the crystalline forms of the compounds may exist as polymorphs
and as such are intended to be included in the present invention.

Prodrugs:

The present invention further includes within its scope prodrugs of the compounds of
this invention. In general, such prodrugs will be functional derivatives of the compounds
which are readily convertible in vivo into the desired therapeutically active compound.
Thus, in these cases, the methods of treatment of the present invention, the term
“administering” shall encompass the treatment of the various disorders described with
prodrug versions of one or more of the claimed compounds, but which converts to the
above specified compound in vivo after administration to the subject. Conventional
procedures for the selection and preparation of suitable prodrug derivatives are
described, for example, in “Design of Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

Protective Groups:

During any of the processes for preparation of the compounds of the present invention,
it may be necessary and/or desirable to protect sensitive or reactive groups on any of
the molecules concerned. This may be achieved by means of conventional protecting
groups, such as those described in Protective Groups in Organic Chemistry, ed. J.F.W.
McOmie, Plenum Press, 1973; and T.W. Greene & P.G.M. Wuts, Protective Groups in
Organic Synthesis, John Wiley & Sons, 1991, fully incorporated herein by reference.
The protecting groups may be removed at a convenient subsequent stage using
methods known from the art.

As used herein, the term “composition” is intended to encompass a product comprising
the claimed compounds in therapeutically effective amounts, as well as any product
which results, directly or indirectly, from combinations of the claimed compounds.
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NR1C1_6al kyl - het erocycl y1; 5-NR1OC1_6al kyl - C(0) OH;
NR1OC1_6al kyl - C(0) 0C1_4al kyl ; NRlaryl ;
wORDOhet3sy oar yl ; NRlcar bocycl y1; PCT/EP2008/063715

10- NR1Oheterocyclyl; R4 '-/111, R6 \1/ N(O,,-0O R 1

R5 001 _6al kyl -aryl; OCL _Q3l kyl -heteroaryl ;

0Cl_6al kyl - car bocyclyl 15-001_6alkyl- heterocycl yl,;

001 6alkyl - C(0)0H, 001 _6alkyl - C(0) 001 4alkyl; Qaryl;

Oheteroaryl; 20-Ccarbocyclyl; and Onheter ocycl yl;
SUMMARYOF THE INVENMTEION or esaid aryl and heteroaryl may

optionally be substituted by one or nore groups

The predenenssition selipeted to qmbh@rsgbwﬂ/cq@ ﬁéhdé‘@t ®fhases and to
01_6alkyl, 02- 6al kenyl, C2_6al kyny Cl1_6hal oal ky

methegs 8@@@98&%9!0%69'{ treatmg gnd/gpHr ¢\tQtht|é1§ ay txse@émm inflammatory

dlsorc?é??h [mttﬁ%gﬁ)gpal i (oﬁwl H4 Sc#f?esats'etsm e@tYous diseases,

ha ogen uor oiret
cardldvastum@rdim%ew‘)d Reuroakeggher@tive d&efmlek)dthpmsmg admlnlsterlng an

wher ei n hen is optionally substituted
effectiyy %wnt Bﬁbé@ﬁt SRgliapiieg o mqyshra)ﬁ@pﬁas@n%lfmase Yedk, CDK) to a
f oxy) Cl_6al koxy-, Cl- 6al kenyl oxy,
sumeéghé{ oxy- Cl_6hal oal koxy-, -0-C3_8cycl oal kyl,

Accord%gmted'ﬁgehfr}ve%ren the?eoqg/ ;%)Z/%%%P%/ ﬁ'ﬁﬁt??o%/ 98%%%80 which is a

compound according to the general Formula I:

R2

L x AO

Formula (

or a pharmaceutically acceptable salt, solvate or polymorph thereof, including all

tautomers and stereoisomers thereof wherein:
Ais N and B is CH, C(C1alkyl) or C(NHy),

or Ais CH, C(C1alkyl) or C(NH,) and B is N;
R?is H or methyl;

R is selected from the group consisting of:
Cisalkyl;

-NR°R’;

Ci.6 alkyl-NR°R;

RZO;

-Cys alkyl-R%;
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8cycl oal kyl, -0-phenyl (optionally substituted by
nmet hyl , nmet hoxy, hal ogen, hal onet hyl fl uoronethoxy or
wo pooblowssonet hoxy), -0-Cl_4al kyl phenyl (opti oned1/¥P2008/063715

substituted by nethyl, nethoxy, hal ogen, hal onethyl
fluoromet hoxy or trifluoromgyhoxy), -S(Cl_6alkyl),
-SQ(C1_6alkyl), -S02C1_6al kyl, -S02C3_8cycl oal kyl, 5
-S02- NR11R12, -C(0)Cl_6alkyl, -C(0)C3 8cycl oal kyl,
-C(0)0H, -C(0)oC1_6al kyl, - qO)Nm1m2

-C1. all¥-GE@YORY 0- G _4al kyl , -Ci_4a|kyl-O-Ci_4aIkyI-OH
-Cl_4alkyl-0-C1- 4a|ky| 0- Cl_4alkyl,

Crealk@lC@Réy1- 0- C3_7cycl oal kyl, -G _4al kyl - C(0) G _6al kyl ,
-Cl1 4a1ky1C(O)OH -Ci 4a|ky| C(0) 0C1_4al kyl

-NR1°'(%1 4a W -NRL1R12, - NH SO2R15,
(‘Craal kyl ) - 802R15 (G _4al kyl )NRL1IR12, NRL1R12,

-NR“}QCQe.-a@é{Ij( BRI NR11IR12, nitro, hal ogen, 1Ocyano and
rox and wherein any of the aforesaid carbocyclyl

k. may optionally be substituted by one
'NR(ﬁQFﬁ%ﬁéﬁgggégémlndependently sel ected fromthe group
_NRﬂ%§QS|st|ng of G 6al kyl, C2_6al kenyl, C2_6al kynyl,

’6haloalkyl C3_8cyc|oa|ky| (optlonally substltuted
oxo or hal ogen), phenyl (optionally
C*«3%M%KYWiQh6 by methyl, nethoxy, 15 hal ogen, hal onet hyl
fl uoro Fhoxy or trlfluoronethoxy) -Cl_6alkyl- OH,
-O-(C1eplk¥)RiT;phenyl (wherein phenyl is optionally
substituted by nethyl, nethoxy, hal ogen, hal onethyl
JD{CmbeybﬁﬁChﬁ&V,or trifluoronethoxy), Cl_6al koxy-,
Ci 6al kenyl oxy, C3_6al kynyl oxy-, Cl1_6hal oal koxy-,
-OR?%0- C3_8cycl oal kyl, -0-Cl_4alkyl-C3_ 8cycl oal kyl ,
- 0- phenyl (optlonally substituted by nethyl, nethoxy,
C1sdkw4&R% 20 hal onet hyl fl uoronet hoxy or
trlfluoronethoxy) -0- C1_4al kyl phenyl (optionally
Cis 320uted by nethyl, nethoxy, hal ogen, hal onethyl
fI'uor omet hoxy or trlfluoronethoxy) -S(C1_6alkyl),

kyl) -S02C1_6al kyl, -S02C3_8cycl oal kyl
Cr- CG%@%@ 2, -C(0)Cl_6alkyi, -C(0)C3 8cycl oal kyl,

6al kyl , - 0)-NR11R12,
(C163%§8ﬁ9wﬁyﬁg%9gl 4’aIEyIy -G Sgliyl 0- G 4a|ky| OH,

2025 4al kyl - O C1_4alkyl,
(le&&f@ié 'g 'g§ XZcycl oal kyl, -G _4al kyl -C(0) G _6al kyl ,

-l 4a1ky1C(0)0H -Ci 4a|ky| C(0) 0C1_4al kyl ,

C(O)Ro “4al kyl - C(0) - NRL1IR12, - NH SO2RILS5,

Cl4al kyl ) - SO2R15, (O 4al kyl ) NR11R12, -NR11

- WOere alky W@Rmﬁy b &tr&bghtm bfg@ﬁh%%%mmaﬁ@i@ﬂltuted by one
a 1 7
200 P8, pUERRENE LR o e KRy, Moo R or a nivogen
Coomhﬂﬂm®geﬂﬁo@¢m6am@yl C2_6al kenyl , C2_6a|kyny|
Cl_6hal oal kyl, C3_8cycl oal kyl (optionally substi t ut ed

bR“mepr@sbntsqx@r@ hakggen) , phenyl (optionally
substituted by nethyl, nethoxy, hal ogen, hal onethyl

V\QG?aQ\Qighg‘b7§%%%ﬁTﬁ§58@rQ%rﬁl§3§ééct8& ffdrHQﬁ?Lg% ;Eé\éngfstlng of H, Cx.
trifluoromethoxy), - yI phenyl
(opt|oaﬂk%yhﬁwbxyﬁbmaﬁdlby nethyl met hoxy, hal ogen,
halonethyl fl uor omet hoxy or trlfluoronethoxy)
CR'&=ipkesents Hdr Galdieny| oxy, C3_6al kynyl oxy-,

Cl_6hal oal koxy-, - 0-C3_8cycl oal kyl

- R%Cig_4alekida FomBewg| paldtyaryl, &rsb@m&l drphietretydlyl and may be

substituted by 5nethyl, nethoxy hal ogen, hal onet hyl

fﬁ%@$ﬁ%§ﬁﬂb&9n%prﬂKV?ﬁUBﬂHH@@Wd%%?dEd DnlFaIkyIphenyI
(optionally substituted by nethyl, methoxy, hal ogen,
hal onet hyl fl uor onmet hoxy or trifluoronethoxy)

-S(Ci _6al kyl), -SO(Ci _6al kyl), -S02Cl1_6alkyl, -
SO2C3_8cycl oal kyl, -S02-NR31R32, -C(0)C 6a|ky|,
-CXO)C3_8cycIoaIkyI -C(0)0H, - C(0)ocC1_6al kyl,
-C(0)-NR31R32, -C1 4a1ky1-0-C1_4a1 kyl ,

-Q 4a|ky1 0-C 4a|ky| oH, - 10

~ ~A ~ ~A



n represents an integer 2-4. WD

2009/ 047359PCT/ EP2008/ 063715 22 DETAI LED DESCRI PTI ON
WOR00IMET3FNVENTI ON | n t he conmpounds of general POT/RP1088/063715

(1), it is often the case that Ais Nand Bis CH,

0(01-4 alkyl) or C(NH2) and;guch conpounds thensel ves

forma separate aspect of the invention. 5 In suitable

compounds of the present application, independently or

in any conbination: Ra is hydrogen; Bis CH or 01-4

aCkyalkylRZ isslkbygl; QgealkenylGhydofabtkigh mayOlS substitatealdeynone or more

Cl 6al koxy, -0-Cl 4al kyl phenyl (e.g. -0-benzyl) or
b '@1°riawk§k@5§§‘en§0ycl oal kyl; and x is 1 or 2.

| rmore suif abl ounds of,, general formul a
| Lpéheieahkyl;R or ORi' Q%ﬁ5@5ﬁﬁﬂwat$8%, SBDIR Fité z3£;O)R21 Ci4
%&_ Bfpgrt or nmet hyl , especi al ly hydrogen; and R3 IS
hal'égen, ’'net hoxy, ethoxy, i sopropyl oxy, benzyl oxy or

; %m@@&g%’a@%@any%g&éﬁgﬁ@ rgggrgnﬂn g%ssﬂlf'lhttegbol}y one or more
- Qa@lard(amk%b%ﬁ{gén@ycl’ oal kyl, typically a nethoxy or

et hoxy group, particularly net hoxy V\hen x is 2, one

ofpoirkre 2r 2 2a } 2
- |%F§pr oghl oxﬁ@geﬁgﬁéﬁ o?e«(‘g@ cI o opyl ma*tCIJ]4 aylkyI”O R (Zz
rrmmyn@mmmwcaRﬁ%t Boxglkgr CED)RS ,y g:n aalfsyl-Gt@)RBSINR C(O)OR

tkj‘ﬁ a!?@&ﬁ% g&eégr al|ﬁ@h'&%§w&her1 '&-&@)JI\?R”R”, -NH-

CEBR'Ko(C;: @k% -SR] |o(laxqr;w(lky|9|\1R11R12 NR''R'?, (C1_6alkyI)NR”R12
-0-01 4a1ky1 C3 8cycl oal kyl preferably a
s iy, inalpgans cyane ndhyroxyl; @ﬁdcwheméR Hr-eﬁgtbqowgl or heterocyclyl

<0pap TobReSkan IMENE R BARE g T TR dfpraromatic ring.
r RAYmMag Qi atly bef substituabd ®yfkogr oups in the
conmpounds of general formula (I) i nclude: -01-08

I kyl ; R? 3
3L 7 BRI o Kb o

opt i onBlayyo&ssRatityietdy ane or Mere SUh%ttthelsxtfs asedeiieg, below;
NR6R7 or a n| t rogen-contai ning heterocyclyl ring;
when R?' is an aryl or heteroaryl group, it may be substituted by one or

more substituents selected from: wherein phenyl is optionally substituted
by methyl, methoxy, halogen, halomethyl fluoromethoxy or

trifluoromethoxy

when R?' is a carbocyclic or heterocyclic group it may be substituted by

one or more substituents selected from methyl, oxo or halogen;
R?2 is hydrogen or Cy. alkyl optionally substituted by halo or hydroxyl;

R" and R'? each independently represent a substituent selected from H
or Cy4alkyl or R" and R'? are joined such that together they form a

3-8 membered non-aromatic ring;
R™ represents H or Cy.4alkyl;
R? represents H, Cisalkyl or NHy;

each R® independently represents a substituent, selected from the group consisting of
Ciealkyl, Cosalkenyl, Cosalkynyl, Cighaloalkyl, Csscycloalkyl (optionally substituted by
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5-01-06 al kyl -OR2; (01-06 al kyl)-0-(C1-C6 al kyl)-R20;
01-06 al kyl - NRLOR20; 01-06 al kyl - SR20; NR 10R20;
wa0eobiRéRF9 NRL1O- (G -06 al kyl)-NR6R7 or  NRLO-$OWEB2008/063715

al kyl )-C(0)OH, wherein R6, R7, RL and R2 are as

defined above. 15Wen Rl repgesents -01-06 al kyl, a

specific exanple is tert-butyl. Wien Rl represents R2

or NRLIOR203 .-20 r< nmay be any substituted or

unsubstituted car bocycl yl, heterocyclyl, aryl or
methyiebeo aar yalogew)phdnyl t(d)@tlormsuge substituté&d bysmeethyl, methoxy, halogen,

supstituted carbocycly _@rou%e t he substit ut ent

may,
halomethylo miugrometearar 19 s biftuerpreetigrydunds: G%Q'WQO-E%W'ky'pheny'
CRh,, | t 0 t
(optlorﬁgﬂgi %J%?T%@Htﬁsé l'n'élf@l rﬂﬁetﬁ@kg ﬁ%ﬁig%@ﬁqu%g@eﬁ I Q@oF\gi)methoxy or
trifluora@petwan), SCC(AOKGRR0, Grissalkenyiopiycdlsleplkanylaxyd, Grshaloalkoxy-, -O-Cs.

o gl B oS Ve Bt Bty oy met

methSH, tﬁmbgen Rﬁam&hﬂnﬂuor@?neah&zma‘qeiﬂ@ardh%tﬁbmﬁbcm 4alkylphenyl

group such B eridinyl. 25°Simlarl
b

(optionajly esisrstituted - DB @lekiy! - mﬁsom ihelagleso kalpmety ﬂwpromethoxy or

ituoffpfeon SHGE . SO GuoakIY o BRSSP eeckpioatiy SO

I pE Q 31 32
RSO ol S @Yl CROIOR. 01O 0
-Craaiylid-Capelsyl, RC i@l ky& O yalk- @ | -(orsahient-E-anglkylfPdepalkyl, -Cr.

<y BB PR BB S M} RERRE P sGeett-clO)0C

salkylhet eatioy-S(Ql)-NRER’S -bltd-SahRy’, aNge mlkﬁ) @é)yaé? e(C1.4alky)NR*'R*, -
teroc |n|n one or two heteroatons
NR“'@ oIRGB RePoRT ook nvatipulr o

g{ogen 2Some sui tabl e heterocyclyl rings contain one
nRr 8§enR s@ﬁﬁ@r‘n‘éﬁp%@@@% rgperRenhia suhalitieat salectasl &om H, Ci.
he n 30
R RSy TR R oA pd LB R By o 2 3
atrwnmlb@"edgwqmaaﬂdnmilmrig/ sui tabl e. Exanples of specific
het erocyclyl R2 noieties include piperidinyl, for

eréhdeeseteH 6 G3zatkyl; and pi peridi n-4-y1-,
pyrrolidinyl, tetrahy dro yranyl|

X represepishiier BUmPepoF Wpeanﬁ@tly]@el@ptﬁ%ﬁ? yPubBitgnipagn sae phenyl ring,

tuted or substituted by any of the
in theﬁ%@@?ﬁ%ems for heterocyclyl previously described but

suitably by one or nore substituents, for exanple 10
one, two, three or four substltuents The substituents

Som%9mﬁeuﬂ%§t5’@'ﬂﬁfetﬁtqh93§é4 ganesel iPaREd) areknawnifyam the prior art.

o gLl Bt A e O bt s s

drugsszpmwe‘lllas mdemrblbes smfchtatmé’erlémmtstsMMcmmemlagnfyionard)aI infarction.

EP 1 éw 6’¥ & h%@ﬁf{zsszé ro@ﬁéé \A/F&%’rg)qj%t Blmlkﬂr to compounds of the
presenﬂ?RreﬂhSﬁ‘)’Mwe\Je:rV\hﬁ%eFé)orﬁS&Erﬁﬁﬁd‘ﬁ‘ér %hb@f”eyr‘ﬁbyé suﬂtéblé Lompounds

ypically a cycl oal kyl group for exanple cycl dﬁﬂ
of thecgr@rsebhmyentlcuym whightA repragentpdy endX8 reprpaents m@(& 4alkyl) as

tey EQRERNarrBliBn RS U5 i iRl 8" 8 e bt invention

repreS&ite @ ahylth@ edrh Wslespdeging it Bloftke ﬂf@§éntﬁﬁvér&|@inyrePVesents N.
one or nore -Cl 8alkyl, oxo, -N H2, -NHC(0)C _4al ky

-NHC( 0) OC1_4al kyl, -C(0)NH2, optionally substituted
WO 3604/08%824 (Merck) concerns biaryl substituted 6-membered heterocycles as

sodium channel blockers. Indications include chronic and neuropathic pain and other
conditions including CNS disorders. WO 2004/084824 discloses compounds which are
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20het eroaryl groups. More suitably, the carbocyclyl
ring may be unsubstituted or substituted with one or
WOR008/08Bbst i t uents chosen from - NH2; - NHC(0) Ci PeBER300$/063715
-NHC( 0) OC1_4al kyl ; -C(0)NH2, optionally substituted
phenyl, for exanple 4-chlorqgphenyl or 4-nethoxyphenyl;
or 25optionally substituted pyridyl, for exanple
4-pyridyl. When R2 represents aryl, exanples of aryl
i ncl ude napht hyl and phenyl, particularly phenyl,
similao b tenaldry ssitbisiei dont mslingst ¢f tbe@r@sren‘rmm&arﬁmb&jut wkstiasses no means
Typi cal substituents for these ar royps i ncl ude
of syn @%POMWQS W@e@'%l%fﬁpreséf‘éi'\ﬁaﬁﬂk Birppresqaig S5H or C(Cr.
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WO 2001/62233 (F Hoffmann La Roche) concerns adenosine receptor modulators.

Indications include inter alia Alzheimer’s, Parkinson’s, schizophrenia and pain.

2001/62233 discloses some compounds which are similar to compounds of the present
invention; however, these compounds differ from the more suitable compounds of the
present invention in that these compounds have A represents CH and B represents N
(as defined by the present application), whereas the more suitable compounds of the

present invention have A represents N and B represents CH or C(Cq.4alkyl).

In one aspect of the invention, in the compound of general formula (l):

Ais N and B is CH, C(C1alkyl) or C(NHy),
or A is CH, C(C14alkyl) or C(NH2) and B is N;
R is selected from the group consisting of:

C1-8alkyl;
C1-8haloalkyl;

R4
N LA

aryl;

heteroaryl;

Cs.12 carbocyclyl;
heterocyclyl;
-Cisalkyl-aryl;
-C1.salkyl-heteroaryl;
-C1.salkyl-carbocyclyl;
-C1salkyl-heterocyclyl;
-C1.6alkyl-C(O)OH;
-C1.alkyl-C(O)OC4alkyl;

RG\ R bl’lq,\
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-NR'"Calkyl-aryl;
-NR'"Calkyl-heteroaryl;
-NR'Csalkyl-carbocyclyl;
-NR'"Calkyl-heterocyclyl;
-NR'C_salkyl-C(O)OH;
-NR'Calkyl-C(O)OC14alkyl;
-NR"aryl;

-NR'°heteroaryl;
-NR™carbocyclyl;
-NR'heterocyclyl;

R7 R5
-OCealkyl-aryl;

-OC6alkyl-heteroaryl,

-OC16alkyl-carbocyclyl;

-OC16alkyl-heterocyclyl;

-OC1.salkyl-C(O)OH,;

-OC1.6alkyl-C(O)OC.4alkyl,

-Oaryl,

-Oheteroaryl,

-Ocarbocyclyl; and

-Oheterocyclyl,

wherein any of the aforesaid aryl and heteroaryl may optionally be substituted by one or
more groups independently selected from the group consisting of Ci.salkyl, Co.
salkenyl, Cosalkynyl, Cjghaloalkyl, Csscycloalkyl (optionally substituted by
methyl, oxo or halogen), phenyl (optionally substituted by methyl, methoxy,
halogen, halomethyl fluoromethoxy or trifluoromethoxy)-Ci.ealkyl-OH, -Ci.
salkylphenyl (wherein phenyl is optionally substituted by methyl, methoxy,
halogen, halomethyl fluoromethoxy or trifluoromethoxy), Cjsalkoxy-, Ci.
salkenyloxy, Cssalkynyloxy-, Cishaloalkoxy-, -O-Cs.scycloalkyl, -O-Ci4alkyl-Cs.
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scycloalkyl, -O-phenyl (optionally substituted by methyl, methoxy, halogen,
halomethyl fluoromethoxy or trifluoromethoxy), -O-Cisalkylphenyl (optionally
substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy or
trifluoromethoxy), -S(Ci.salkyl), -SO(C1.salkyl), -SO2C1.salkyl, -SO2Cs.scycloalkyl,
-S0,-NR"'R'?, -C(0)C.6alkyl, -C(O)Csscycloalkyl, -C(O)OH, -C(O)OC.¢alkyl, -
C(O)-NR"' R, -Cy4alkyl-O-Ci4alkyl, -Cisalkyl-O-Ci4alkyl-OH, -Cisalkyl-O-Cy.
salkyl-O-Cq4alkyl, -Ci4alkyl-O-Cs.rcycloalkyl, -Ci4alkyl-C(O)Cisalkyl, -Cisalkyl-
C(O)OH, -C1.4alkyl-C(O)OC1.4alkyl, -Cy.4alkyl-C(O)-NR"'R™, -NH-SO2R"®, -N(C:.
salkyl)-SO2R™, -(Cialky)NR''R'™, NR''R'™, -(Cysalkyl)NR''R'?, nitro, halogen,

cyano and hydroxyl; and

wherein any of the aforesaid carbocyclyl and heterocyclyl may optionally be substituted

by one or more groups independently selected from the group consisting of C4.
salkyl, Cosalkenyl, Caosalkynyl, Cishaloalkyl, Cs.scycloalkyl (optionally substituted
by methyl, oxo or halogen), phenyl (optionally substituted by methyl, methoxy,
halogen, halomethyl fluoromethoxy or ftrifluoromethoxy), -Cisalkyl-OH, -Ci.
salkylphenyl (wherein phenyl is optionally substituted by methyl, methoxy,
halogen, halomethyl fluoromethoxy or trifluoromethoxy), Cjsalkoxy-, Ci.
salkenyloxy, Cssalkynyloxy-, Cishaloalkoxy-, -O-Cs.scycloalkyl, -O-Ci4alkyl-Cs.
scycloalkyl, -O-phenyl (optionally substituted by methyl, methoxy, halogen,
halomethyl fluoromethoxy or trifluoromethoxy), -O-Cisalkylphenyl (optionally
substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy or
triffluoromethoxy), -S(Ci.salkyl), -SO(C1.salkyl), -SO2C+salkyl, -SO2Cs.scycloalkyl,
-S0,-NR"'R'?, -C(0)C.¢alkyl, -C(O)Csscycloalkyl, -C(O)OH, -C(O)OC.¢alkyl, -
C(O)-NR"' R, -Cy4alkyl-O-Ci4alkyl, -Cisalkyl-O-Ci4alkyl-OH, -Cisalkyl-O-Cy.
salkyl-O-Csalkyl, -Ciaalkyl-O-Cs.scycloalkyl, -Cisalkyl-C(O)Cisalkyl, -Ciaalkyl-
C(O)OH, -C1.4alkyl-C(O)OC1.4alkyl, -Cy.4alkyl-C(O)-NR"'R™, -NH-SO2R"®, -N(C:.
salkyl)-SO2R™, -(Cy4alkyl)NR''R'?, -NR''R"?, -(Cysalkyl)NR''R'?, nitro, halogen,

cyano, hydroxyl and oxo;

R? represents H, Cisalkyl or NHy;
R® represents a substituent, selected from the group consisting of Ci.salkyl, Ca.salkenyl,

Casalkynyl, Cighaloalkyl, Csscycloalkyl (optionally substituted by methyl, oxo or
halogen), phenyl (optionally substituted by methyl, methoxy, halogen, halomethyl
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fluoromethoxy or ftrifluoromethoxy), -Cisalkyl-OH, -Cisalkylphenyl (optionally
substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy or
trifluoromethoxy), Ci.salkoxy-, Cisalkenyloxy, Cs.salkynyloxy-, Ciehaloalkoxy-, -
O-Csscycloalkyl, -O-Cq.4alkyl-Cs.gcycloalkyl, -O-phenyl (optionally substituted by
methyl, methoxy, halogen, halomethyl fluoromethoxy or trifluoromethoxy), -O-C1.
salkylphenyl (optionally substituted by methyl, methoxy, halogen, halomethyl
fluoromethoxy or trifluoromethoxy), -S(Ci.salkyl), -SO(C1.salkyl), -SO2C16alkyl, -
S0O.Cs.seycloalkyl, -SO-NR*'R*, -C(O)C1salkyl, -C(O)Cs.scycloalkyl, -C(O)OH, -
C(0)OCsalkyl, -C(O)-NR*'R*?, -Cj.salkyl-O-Cy.4alkyl, -Ci.4alkyl-O-C14alkyl-OH, -
Ciaalkyl-O-Cq4alkyl-O-Cq4alkyl, -Ci4alkyl-O-Cszcycloalkyl, -Cisalkyl-C(O)Ca.
salkyl, -Cy4alkyl-C(O)OH, -Ci4alkyl-C(O)OCi4alkyl, -Ci4alkyl-C(O)-NR*'R*, -
NH-SO:R®,  -N(Ciialkyl)-SO:R®,  -(Ciaalky)NR*'R*,  -NR¥*R¥,  -(C..
salky)NR*'R*, nitro, halogen, cyano, hydroxyl;

R* and R® independently represent H or C14-alkyl;

R® and R’ are each independently selected from the group consisting of H, Ci.salkyl,
hydroxy-Ca.salkyl-;

R represents H or Cyalkyl;

R" and R' each independently represent a substituent selected from H or Cy4alkyl or
R" and R'? are joined such that together they form a 3-8 membered non-
aromatic ring;

R represents H or Cy.4alkyl;

R* and R* each independently represent a substituent selected from H, Ci.salkyl or Cy.
shaloalkyl or R*" and R* are joined such that together they form a 3-8 membered
non-aromatic ring;

R¥ represents H or Cy.4alkyl;

X represents the number of independently selected R® substituents on the phenyl ring,

in the range 0-4;

m represents an integer 1-4; and

n represents an integer 2-4.
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DETAILED DESCRIPTION OF THE INVENTION
In the compounds of general formula (l), it is often the case that A is N and B is CH,
C(C14 alkyl) or C(NH2) and such compounds themselves form a separate aspect of the

invention.

In suitable compounds of the present application, independently or in any combination:
R? is hydrogen;

B is CH or C1.4 alkyl,

R? is hydrogen or Cy4alkyl,

R® is halogen, Cisalkoxy, -O-Ci4alkylphenyl (e.g. —O-benzyl) or -O-Cialkyl-Cs.
scycloalkyl; and

xis1or2.

In still more suitable compounds of general formula (I) independently or in any
combination, B is CH;

R? is hydrogen or methyl, especially hydrogen; and

R%is halogen, methoxy, ethoxy, isopropyloxy, benzyloxy or —OCH.xcyclopropyl.

When x is 1, R® most suitably represents Ci.salkoxy, -O-C4alkylphenyl or -O-C14alkyl-
Cs.gcycloalkyl, typically a methoxy or ethoxy group, particularly methoxy.

When x is 2, one of the R® groups may be a methoxy, ethoxy, -isopropyloxy, benzyloxy
or (1-cyclopropyl)methoxy, more typically a methoxy or ethoxy group, and most suitably
a methoxy group, and the other R® group is typically halo, especially fluoro.

When R® is Cisalkoxy, -O-Ci4alkylphenyl or -O-Cq.4alkyl-Csscycloalkyl it is preferably a
substituents at the 2-position of the phenyl ring. When R represents halogen, halogen
is suitably a substituent at the 3, 4 or 5-position of the phenyl ring.

Examples of suitable R groups in the compounds of general formula (1) include:
-C1-Cs aIkyI;
_R2-
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-C(O)R?%;
-C1-Cs alkyl-R%,
wherein the alkyl group is optionally substituted with halo, methoxy, ethoxy, -
NR®R’ or a nitrogen-containing heterocyclyl ring;
-C1-Cs alkyl-OR?;
-(C1-Cs alkyl)-O-(C1-Cs alkyl)-R*;
-C4-Cs alkyl-NR'R?;
-C-Cs alkyl-SR%;
-NR10R20;
-NR°R’;
-NR'-(C4-Cs alkyl)-NR°R or
-NR'-(C4.6 alkyl)-C(O)OH;
wherein R®, R”, R'® and R? are as defined above.

When R’ represents -C1-Cs alkyl, a specific example is tert-butyl.

When R' represents R® or NR'R®, R® may be any substituted or unsubstituted
carbocyclyl, heterocyclyl, aryl or heteroaryl group. In the case where R is a substituted
carbocyclyl group, the substitutent may, in some particularly suitable compounds, be on
the same atom which links the carbocyclyl group to the remainder of the molecule.

In the case where R' represents C(O)R?, R? is typically an aryl or heteroaryl group,
which may be unsubstituted or substituted as defined above, or a heterocyclyl group.
Suitably, R* is phenyl or a 6-membered heterocyclyl group such as piperidinyl.

Similarly, when R’ represents C4-Cs alkyl-R?, R® is also suitably an aryl, heteroaryl or

heterocyclyl group, optionally substituted as set out above.

In compounds where R’ represents C;-Cs alkyl-OR?, -(C+-Cs alkyl)-O-(C+-Cs alkyl)-R%,
Ci-Cs alkyl-NR'™R? or Ci-Cs alkyl-SR?®, R® is usually an aryl or heteroaryl group

optionally substituted as set out above.
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When R? represents heterocyclyl, R is suitably a 5- or 6-membered heterocyclyl ring
containing one or two heteroatoms independently selected from oxygen, sulfur or
nitrogen. Some suitable heterocyclyl rings contain one nitrogen, sulfur or oxagen atom.
Alternative suitable heterocyclyl rings contain one or two nitrogen atoms, with
heterocyclyl rings containing a single nitrogen atom being particularly suitable.
Examples of specific heterocyclyl R?° moieties include piperidinyl, for example piperidin-
3-yl- and piperidin-4-yl-, pyrrolidinyl, tetrahydropyranyl and tetrahydrothiopyranyl. The
heterocyclyl ring may be unsubstituted or substituted by any of the substituents for
heterocyclyl previously described but suitably by one or more substituents, for example
one, two, three or four substituents. The substituents may be independently selected
from oxo, -Cq.4alkyl, -Cq.4alkyl-O-Cq.4alkyl, -C(O)C1.4alkyl, -C(O)OC.4alkyl, halogen and
-Cy4alkylR?', with specific examples of these substituents being fluoro, oxo, methyl,
ethyl, isopropyl, isobutyl, -(CH5)2-O-CHs, -(CH2)3-O-CHs, -C(0)O-butyl, -CH,-phenyl).

When R represents carbocyclyl, it is typically a cycloalkyl group for example
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl, particularly cyclohexyl. The
carbocyclyl ring may be unsubstituted or substituted by any of the substituents for
carbocyclyl previously described but most suitably by one or more —C1.salkyl, oxo, -NHa,
-NHC(O)C14alkyl, -NHC(O)OCi4alkyl, -C(O)NHs, optionally substituted aryl or
heteroaryl groups.

More suitably, the carbocyclyl ring may be unsubstituted or substituted with one or more
substituents chosen from -NHy; -NHC(O)Ciasalkyl; -NHC(O)OC4alkyl; -C(O)NHy,
optionally substituted phenyl, for example 4-chlorophenyl or 4-methoxyphenyl; or
optionally substituted pyridyl, for example 4-pyridyl.

When R® represents aryl, examples of aryl include naphthyl and phenyl, particularly
phenyl, optionally substituted with one or more subsituents. Typical substituents for
these aryl groups include -NH-SO.Calkyl, C14 alkyl, -O(C14 alkyl), -NHR'?, where R'?
is as defined above, aryl, heteroaryl, nitro and halo. Particulary suitable substituents
include fluoro, chloro, methyl, methoxy, ethoxy, -NHs, -NH-SO.CHs;, -CH.C(O)OH,
heteroaryl and nitro. An example of a heteroaryl substituents for R? is tetrazolyl.
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In compounds of general formula (I), when R? represents a heteroaryl moiety, it is
typically either a monocyclic or bicyclic heteroaryl group. Generally, monocyclic
heteroaryl groups R comprise 5- or 6-membered ring systems, while bicyclic groups
comprise a 5- or 6-membered ring fused to a further 5- or 6-membered ring. Bicyclic
groups include phenyl fused to unsaturated heterocyclyl rings and heteroaryl moieties

fused to unsaturated rings optionally containing one or more further heteroatoms.

Suitable substituents for these heteroaryl groups are as set out above but examples of
substituents in particularly suitable compounds include include Cisalkyl, especially
methyl or ethyl; halo, for example fluoro, chloro or bromo; or -(C+-C4 alkyl)-O-R*' or R?",
where R*' is unsubstituted phenyl or heteroaryl, especially unsubstituted heteroaryl

Particularly suitable monocyclic heteroaryl groups R® include:

6-membered heteroaryl rings containing one or two nitrogen atoms, for example
pyridine and pyrimidine);

five-membered heteroaryl ring containing one to four heteroatoms, for example
thiophene, furan pyrrole, pyrazole, triazole, tetrazole, isoxazole, oxazole, thiazole and

imidazole.

Particularly suitable bicyclic heteroaryl groups R? include azaindolizine, quinoline,
isoquinoline and partially saturated derivatives thereof, for example dihydroquinolinone,
tetrahydroquinoline and pyridyl fused to a 5-membered carbocyclyl group. In addition to
the substituents listed above, these partially saturated bicyclic groups may optionally be
substituted by oxo.

When R' is -NR°R’; or -NR'"-(C4-Cs alkyl)-NR°R’, it is generally the case that R® and R’
are each independently hydrogen or C4-C4 alkyl, more especially hydrogen or methyl.
Specific examples of R' groups of this type are NHz and NR'®(CH2).N(CHs)s.
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When R' is -C1-Cs alkyl-NR'°R?; -NRR?; -NR'-(C;-Cs alkyl)-NR°R” or -NR"-(C1.6
alkyl)-C(O)OH; it is generally the case that R is hydrogen or methyl, but more
especially hydrogen.

Examples of specific Compounds of the invention are set out in Tables 1 and 2.

Table 1
Examples Structure Formula Mol.- Weight
1 ﬁ\ N‘/%N o~
O M\@ C18H22N402 326.393
2 oTFAN/\N o~
|
O*VK@ C17HI9FN402 330.357
3 oTFAN/%N o~
O)L% C17H19FN402 330.357
4 1) NHTFA o/
C%L M C18H22N403 342.392
QA
5 enantiomericp())ure N&N O/
QAM@ C17H18N403 326.35
6 enantiomericp())ure N&N O/
QAM@ C17H18N403 326.35
7 o N‘/%N o
#])L % C19H22N404 370.402
d
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Examples Structure Formula Mol.- Weight
8 o N‘&N ™o
#M@ C17H18N403 326.35
/N
9 o N‘/iN ™o
ﬂ*% CI8H20N403 340.376
{
10 H\N 9 o N‘/\N o~
Q/M% C16H15FN403 330.314
11 \L ) o N‘/iN o
s M\@ C19H20FN503 385.392
12 o N‘/\N o
%ﬁ% C20H24N403 368.43
13 J/ S o7
< ﬁ% C20H24N404 384.429
14 o N‘/%N o’
o T | CITHITENAOS 344,34
15 o N‘/%N o
ﬁ% C18H20N403 340.376
16 o N‘/iN o
Q)L*)\Qj C18HI9FN403 358.367
17 o N‘/iN o~
j@* M@ C17H17EN403 344.34
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Examples Structure Formula Mol.- Weight
18 o N‘/\N o~
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20 o NTBEN O o7
NJ\N | =
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21 O o N‘/\N o
JXM% C16HI6N403 312.323
22 .
RO YS C21H26N404 398.456
e
23 ch|| ? N‘ B ~
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24 o NTRN oJ
)QAM@ C18HI19FN403 358.367
25 o NTRN OJ\
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26 o NT™N OJ\
Q**%\@ C19H21FN403 372.393
27 o N‘/%N o
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x|l
;)L% C21H24F2N404 434.436
29 HC'_: o N‘/%N o~
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30

HCl
NH, O NN o
@AN% C18H22N402 326.393
N

31 HCl o NN o7
OAM\@ C18H22N402 326.393

32 S o WS o
OTNU)L”% C23H30N404 426.509
33 o N‘/iN \O
HN/O)L” C23H30N404 426.509
Xo/&o

34 o NTEN o7
QA% C18H22N402 326.393

35 o N‘/\N o
{HL % C21H25FN404 416.446
I
36

@L% C16H17FN402 316.33

37 TFA o N/%N O/
! =
F

OA% C17H19FN402 330.357




C16H17N302 283. 325 49 ONN 1140 C18H21N302 311. 378 50
NNO"'" O)['] ul C20H24N403 368.43 51 Oj NNV bl /2N

wW@Ri0/047389 ' H CL19H18NA04S 398. 436 52 c-L.ONC, PCT/ER1008/063715
V' U C20H20N404S 412.462 ONN \\-N

30

Examples Structure Formula Mol.- Weight

38 TFA i N\QN i
/@*% C18H21FN402 344,383

39 o NN o

‘ =
OA% C17H18FN303 331.342

40 o N™N o7

O, ‘ =
@*% C17H17FN403 344.34

41 o NN o7

‘ P
[ﬁ% C17H17FN403 34434
N (o]
N
I

42 o NN o7

OAM@ C17HI9N303 313.351
e}

43 o NN o

OAM@ C17HI9N302S 329.417
S

44 Q Nj\‘N o~
jBen C20H23FN403 386.42

45 y HO o N‘/iN o~
’ O)LH)\)\@ CI18H21FN402 344 383

46 Hl NH, O NTXN o7

‘ o
@*M@ C18H21FN402 344.383

47

o} N‘/%N O/
d% C17H19N303 313.351




S\\O1 C19H18N404S 398.436 54 .----,, ONNOI \ 1-N

I, NH C17H14N402 306. 319 55 ON----N -N C16H13FN403
WA289898556 ONNa---- H I N ClI9H17FN4O2 352. 362PSWERNDRIN63715

N C20H16FN502 377. 372

31
Examples Structure Formula Mol.- Weight
48 o} Nl&N o
MLHJ\/K@ C16H17N302 283325
49 o N‘/*N o~
OAM\@ CISH2IN302 311.378
50 A
~ % C20H24N403 368.43
51 o Nj\‘N o~
2 @* CI9H18N404S 398.436

5 2 O:S‘:O o N/%N O/

H““;@)LH)‘\%K@ C20H20N404S 412.462

>3 e C19H18N404S 398.436

54 o NN o7

~ % C17H14N402 306.319
N

55 o NN o7

\
o % C16H13FN403 328.298
F

56 o NT™N o

‘/
B % C19H17FN402 352.362

57 e
@JA M\@ C20H16FN502 377.372




32 Exanpl es Structure Fornula Ml .- Weight 58
ON-----:"-ni CLl7H15FN403 342.324 59 NONN NH

wWE1ObEB602 378. 36 60 1$1INN 1 HNNO O C21H15FNAOBEP2008/063715
390. 367 61 el ONN NO C19H14FN303 351. 331

32

Examples Structure Formula Mol.- Weight

58

. o N‘/iN o~
FL% C17H15EN403 342.324

59 =y gy o
{5*% C19H15FN602 378.36

60 o NN o

‘/
1 M@ C21H15FN403 390.367

% C19H14FN303 351.331

62 F. F ° ‘/\
me)\)\@ CI9HI13F4N302 391.319

63 /‘ o NN o

S M@ C18H16N402 320.345

64 o NN
@% C20H19N302 333.384

65 o NT™N o
@LH% C20H19N302 333.384

66 o NTSN o
@% C19H16N404 364.355

67 |. °
jél % C19H14F3N302 373.329




62 OF ON'---"; 101 C19H13F4N302 391.319 63 nON'N O
C18H16N402 320. 345 64 40;i1-, -? H1l, C20HL9N302

wa3B9oB8Bs65 00,,-,, - 0 C20HIIN302 333. 384 66 BCT/EE008/663715
? HO 'O Cl9H16N404 364.355 67 el "
33
Examples Structure Formula Mol.- Weight
68

% C23H19N302 369.416
OO

69
\J@;% C20H19N303 349.383

70 os NN

“
@% | C22H20CIN302 393.866

71 o

O NN C20H19N303 349.383

72 \r\\l (e} N N (e}
QN%N s C16H15N502 309.323

73 0 0 N‘AN o~
\QXM% C22H20FN303 393.411

74 |

CQU\/K@ C20H18FN303 367.374

75 - o
\omN% C21H21N304 379.409

76 -0 o NT=N Yo
\GXL% C22H21N303 375.42




NA " H, C19H14F3N302 373.329 33 Exanples Structure
Formula Mol .- Weight 68 ONN -'0 A, gi e ; C23H19N302
WGEB@9IAIB569 |11kl ---"-NL ONOp C20H19N303 349. 38GI/EP20@8/063715
ii H C22H20C1N302 393. 866
34
Examples Structure Formula Mol.- Weight
77 o N‘/%N ~o
% C19H15N303 333.341
78 NF | o N‘/%N o
S M\@ C18H16N402 320.345
79 3
) % C17HISN302S 325.385
N
80 N‘ ) N‘/%N o~
\ % C18H16N402 320.345
81 /‘ o N(*N o~
N *)\@ C18H15FN402 338.336
IS BN
% C18H15FN402 338.336
83 N:‘ o N‘/iN o
% C18H15FN402 338.336
84 =N TS e
NN =
< ﬂu C16H14FN502 327.313
85 Nﬂ o N‘ ;N o~
e %u C16H14FN502 327.313
86 i N‘Aj o~
s **Qj C17H14FN302S 343.375




C20H19N303 349. 383 72

PCT/EP2008/063715

N O 71 -o/=z 2\ /| . iz o /0 *
-NON -' N\ N Flel Cl6H1I5N502 309.323 73 el O\' A
WE2RMRAGBRB03 393. 411 74 00 N NNI 40
35
Examples Structure Formula Mol.- Weight
87 O o I\I‘QN o~
*/*(? C25H26FN303 435491
88 om NN o7
: M@ C21H20FN304 397.4
89 . o N‘/iN o~
_cr *ﬂ“@j C18H14CIFN403 388.78
9 Wl RN T
% C17H15FN402 326.325
91 sj o N‘/iN o~
% C17H14FN302S 343.375
92 o N‘/%N o~
@% C20H18FN302 351.374
93 ©\|)L v
% C20H18FN302 351.374
94 Q\/& N‘/%N o/
N % C19H15FN404 382.345
95 S DY
QL{“%M@ C21HISFN703 435.411




C20H18FN303 367.374 75 411''''"' 40/ C21H21N304 379. 409
76 . ANLi G| C22H21N303 375.42 WO

wWQ0@9/00BF859PCT/ EP2008/ 063715 34 Exanpl es St r UBCT/ER2008/063715
Forrmula Mol .- Weight 77 el0 NI---N H O C19H15N303

333.341 78 N-O NN 36
Examples Structure Formula Mol.- Weight

96 LT T
@jj " C21H18FN703 435.411

97 S PPO DY
O C20H16FN703 421.385

08 a o N‘/iN o~
° Mﬁ;j C17H14FN303 327.31

99 Oj o N‘/iN o~
% C17H14FN303 327.31

100 e
9 Ay C18H15FN403 354.335

101 N o NT™N o7
VLI C20H19FN403 382.388

102 ann
i % C17H15FN402 326.325

103 HL D
Vo % C19H15FN8O2 406.373

104 | ¢

i % C25H27N303 417.5




H 1

0 C18H16N402 320.345 79 H "---,,,

N -

--, NO

C17H15N302S 325.385 80 0 NN C) 0 C18H16N402 320. 345 81

PCT/EP2008/063715

WaBoobRu7NRY | p CL8HL5FNA02 338. 336
37
Examples Structure Formula Mol.- Weight

105 N‘/%N ™o

/m% C20H19N303 349.383
106 R

@% C19H14F3N302 373.329
107 LT LT C25H29N502 431.53
108 | o

@% C21H2IN304 379.409
109 AN o NT™N oJ

S % C19H17FN402 352.362
110 | oL

A A C20H19FN402 366.389
111 NZ o NN oJ

~ % C19H17FN402 352.362
112 N7~ o] N7 SN OJ\

sAA A C20H19FN402 366.389
113 NT o NTEN oJ

N C19H17FN402 352.362




82 rO NLI'l HNNill C18H1L5FN402 338.336 83 Nn-0 NN H

0-'-" ill C18H15FN402 338.336 84 -NO N N------ ">N 1 HN
W©®2009/04789 Cl 6HLAFN502 327.313 85 Ni\----'")N \-PEFEP2008/063715
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Examples Structure Formula Mol.- Weight
114

N :CI NN oJ
w% C19H17FN402 352.362

115 ©><M ISP
M\Qj C20H19FN402 366.389

116

N/‘ o N‘/%N o~
@M\@ C18H15FN402 338.336

117 LT
r %M@ C18H15FN402S 370.401

118 . o N‘/iN o~
@/%&K@ C19H18N403 350.371

1 19 x> o HCIN/%N OJ\
N L C20H19FN402 366.389

120 N o HCII\A/%N OJ\
L )‘\)\@ C20H19FN402 366.389

121 s o NTS=N o7

N_ = ‘/
. % C21H21FN403 396.415

122 o

~ M\@ C19H17EN402 352.362

123 . o N‘/iN o
B %ﬂ C18H15FN403 354.335




NN N O C16H14FN502 327.313 86 / s NN H C Sl

C17H14FN302S 343.375 WD 2009/ 047359PCT/ EP2008/ 063715
WE200ex0a13p% es Structure Fornula Mol .- Weight 87pONKP20b8/063715

C25H26FN303 435.491 88 ,,,,,

39

Examples Structure Formula Mol.- Weight

124 = o NT™N o7

N‘ - ‘ =
M\@ CI18H15FN402 338.336

125 N/‘ 0 NN ©

= NS CI9H18N402 334.372

126 = \ o N/A‘N o~
nA A C19H18N402 334372
127 - HCl/\
)0 NSy o~
A C20H17FN402 364.373

128 /N‘ o NTSN o7

T ‘ =
H% CI9H17FN402 352.362

129 | M

|
S M\@ C19HI8FN502 367.377

130 [ ", o

|
N % C19H17FN402 352.362

131 o NT™N o7

Q*ﬂ - C17H15N503 337.333
132 "o o

Ay e C18H15BrN403 415.241
133 o WS o

P % C20H19FN402 366.389




1 10 C21H20FN304 397.4 89 NN\Nv Cl18H14C1FN403 388. 78 90

HN -NN NO C17H15FN402 326.325 91 -ON'--"'"--NO-'-' N,
WO 00000713391 FN302S 343. 375 92 400N'--'-"NO ' N i BCT/EP2008/063715
C20H18FN302 351.374 93 400N'--'-"NO ' N
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Examples Structure Formula Mol.- Weight
e
WH - C20H17FN402 364.373
135 T
B yos C22H18N402S 402.469

HCI
136 N o SN o

| \
Sy M\@ CISH16EN502 353.35

137 | ™

I % C22H23FN602 422.455

138 o NN o7
O*H S C17H20N402 312.366
139 o o
A C16H19N502 313.354
HNJ H

HCI
140 o NTEN o7

10
D % C18H22FN502 359.398

141 N HCIA\
g0
N C17H14FN502 339.324




i 0o C20H18FN302 351.374 94 elNI"NO ' 111 NONOY H
C19H15FN404 382. 345 C21H18FN703 435.411 36
weEz@aphBsy Structure Forrmula Mol .- Weight 96 N PSI/EP2008/063715

C21H18FN703 435.411 97 .-Nis
41
Examples Structure Formula Mol.- Weight
142 NS o
HN F
P C12H11FN402 262.24
H,N (@]
F
143 o W o
OQL: g C17H19FN402 330.357
144 Q o N‘ N o
] ka g C18H19FN403 358.367
145 o9 Ty o
6“* C19H21FN403 372.393
146 N 1 o N/iN o
OO C24H26FN502 435.494
147 ﬁ\@k oy
r % C18H18FN504 387.365
148 o T o7
OW* C18H19FN403 358.367
149 o N‘ =N o7
?% - C17H17FN403 34434
150 o NN o7
ﬂ% C17H18N403 326.35
131 I % C20H23N503 381.428
e .




C20H16FN703 421.385 98 /\ONINC Or'

327.31 99 ONN N C17H14FN303 327.31 100

I o C17H14FN303

""" "N

WOMNdM38Y kI 1 HI1 FI C18HISFN4O3 354.335 101 PCT/EP2008/063715
C20H19FN403 382.388 102 /NN HO
42
Examples Structure Formula Mol.- Weight
152 ,<,° 0 o
m% C20H22FN503 399.419
153 HN ZCI NS o7
Q\AM\@ C18H21FN402 344.383
154 i o
S LE LT T | C18HI8N404 354.36
155 HN o Ni\‘N o
° M\@ C18H19FN403 358.367
156 o HN o NN o7
S C17H18N403 326.35
Table 2
Compound Structure and IUPAC name MS m/z MeltPoint
No. Celsius
1A 0 NN oo 327.1, 339.1
AN
SRAad e

Piperidine-4-carboxylic

acid

[6-(2-
ethoxy-phenyl)-pyrimidin-4-yl]-amide




C17H15FN402 326.325 103 OKkr--NO-"-- 1.1j1 1 NN 1 M
C19H15FN802 406.373 104 ---(:) I'FONN(:) 401
WE2HbiAIN393 417.5 37 Exanpl es Structure For muber/EP1008/063715

Wi ght 105 NN O io HO 0 C20H19N303

43

Compound
No.

Structure and IUPAC name

MS m/z

MeltPoint

Celsius

2A

O‘ N‘/% N o>
=
N
’\O)\ %
HC™

1-Methyl-piperidine-4-carboxylic  acid

CH,

[6-(2-ethoxy-phenyl)-pyrimidin-4-yl]-

amide

341 (M+1)

65 - 67

3A

0 N‘/%N o cH,
—
O)k,\]%
HC N

1-Ethyl-piperidine-4-carboxylic acid [6-
(2-ethoxy-phenyl)-pyrimidin-4-yl]-

amide

355 (M+1)

137 -139

4A

I-Isopropyl-piperidine-4-carboxylic acid
[6-(2-cthoxy-phenyl)-pyrimidin-4-yl]-

amide

369 (M+1)

173 - 175

S5A

TSN 07 e,

1-Benzyl-piperidine-4-carboxylic  acid

[6-(2-ethoxy-phenyl)-pyrimidin-4-yl]-

amide

417 (M+1)

6A

CH
) N‘A\N o 7"
=
N
’\O)L%

Piperidine-4-carboxylic  acid  [6-(2-

methoxy-phenyl)-pyrimidin-4-yl]-amide

313 (M+1)

279 - 280




349.383 106 N NN i s CI9HI4F3N302 373.329 107 " "* "'"

1, C25H29N502 431.53 108 1400yr

N N

HO o

W@E2bbiA4788304 379. 409 109 NN N Hi s C19H17FN402 3BCT/BBR08/063715

110 ---"-Ng "' N1 H C20H19FN402 366.389 111 N N------ 10
-- 44
Compound Structure and IUPAC name MS m/z MeltPoint
No. Celsius
7A o S o 341 (M+1)
Piperidine-4-carboxylic  acid  [6-(2-
isopropoxy-phenyl)-pyrimidin-4-yl]-
amide
8A T B v 353 (M+1)
=
N
’\O)t %
Piperidine-4-carboxylic ~ acid  [6-(2-
cyclopropylmethoxy-phenyl)-pyrimidin-
4-yl]-amide
9A 0 NN O@ 389 (M+1) 224 - 227
P
N
’\O)t %
Piperidine-4-carboxylic  acid  [6-(2-
benzyloxy-phenyl)-pyrimidin-4-yl]-
amide
N _CH,
10A 331 (M+1)

Piperidine-4-carboxylic ~ acid  [6-(4-
fluoro-2-methoxy-phenyl)-pyrimidin-4-
yl]-amide




is, CI9H17FN402 352.362 112 V-,,

40 C20H19FN402

366.389 113 ,,NN 1 0 C19H17FN402 352.362 38 Exanpl es

wGkowotsse Fornul a Mol .- Weight 114 .

NNc, H PCT/EP2008/063715

C19H17FN402 352.362 115 NON------ ""-N
45
Compound Structure and IUPAC name MS m/z MeltPoint
No. Celsius
11A OA % 331 (M+1)
Piperidine-4-carboxylic  acid  [6-(5-
fluoro-2-methoxy-phenyl)-pyrimidin-4-
yl]-amide
PO _CH,
12A N /N ? 331 (M+1) 140 - 143
N
0
F
Piperidine-4-carboxylic ~ acid  [6-(2-
fluoro-6-methoxy-phenyl)-pyrimidin-4-
yl]-amide
13A Oi %CW 369 (M+1), 391 171 -173
e (M+Na)
1-Acetyl-piperidine-4-carboxylic  acid
[6-(2-ethoxy-phenyl)-pyrimidin-4-yl]-
amide
N _CH,
14A 313 (M+1) 214 - 217

Piperidine-4-carboxylic  acid  [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide
hydrochloride




0 C20H19FN402 366. 389 116
----ONN 1 Nio C18H15FN402 338.336 117 ONN N ,--40

wEei@blbsB02S 370. 401 118 ON---'
350. 371 119 HC

120

NJITNNO ,-- IS
46

-'-NO |

HCl N

Cl 9H1 8PEDBP2008/063715
C20H19FN402 366. 389

Compound
No.

Structure and IUPAC name

MS m/z

MeltPoint

Celsius

I5A

ey CH,

0 N‘ o
=
O)L N%
CH3S03H N

Piperidine-4-carboxylic  acid  [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide

mesylate

313 (M+1)

268 -270

16A

CH
) N‘A\N o 7

=
’\O)LN%

Piperidine-3-carboxylic ~ acid  [6-(2-

methoxy-phenyl)-pyrimidin-4-yl]-amide

313 (M+1)

17A

CH
0 N‘A\N o
‘ s

N N

(S)-Piperidine-3-carboxylic acid [6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-amide

312.9

163 - 165

18A

CH
0 N‘A\N o
s

\

(R)-Piperidine-3-carboxylic acid [6-(2-

methoxy-phenyl)-pyrimidin-4-yl]-amide

312.9

210-213

19A

O
HO )OJ\ N|/§N O/
=
S80S
H

1-[6-(2-Methoxy-phenyl)-pyrimidin-4-
ylcarbamoyl]-pyrrolidine-2-carboxylic
acid

343 (M+1)




HC ]
396.415 122 .

C20H19FN402 366.389 121 NONN ,io0 C21H21FN403

V1 N/NN O Cl9H17FN402 352. 362 123

wObb09/047359 N HI$1 CL8HLIS5FN4O3 354. 335 39 ExanpPE@EEP2008/063715

Structure Fornmula Ml .- Weight 124
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Compound
No.

Structure and IUPAC name

MS m/z

MeltPoint

Celsius

20A

1-Acetyl-piperidine-3-carboxylic  acid
[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-

amide

356.1, 377 (M+1)

21A

Ty o

O N
O\\S//O \ P

N
HC N N

1-Methanesulfonyl-piperidine-3-
carboxylic acid [6-(2-methoxy-phenyl)-
pyrimidin-4-yl]-amide

391 (M+1)

22A

CH,
o N‘\N o ¢

¥
'\OAN%

Piperidine-3-carboxylic ~ acid  [6-(2-
methoxy-phenyl)-2-methyl-pyrimidin-4-
yl]-amide

327 (M+1)

229 -230

23A

HCl

1-[6-(2-Methoxy-phenyl)-pyrimidin-4-
yl]-3-piperidin-3-yl-urea hydrochloride

328 (M+1)

24A

HCI N e I
M
NN

1-[6-(2-Methoxy-phenyl)-pyrimidin-4-
yl]-3-piperidin-4-yl-urea hydrochloride

328 (M+1)




-01, N N--is C18H15FN402 338.336 125 N-ONNO N H
C19H18N402 334.372 126 ON ----NO --

N. NO C19H18N402

W@3b98FB5427 HCl !N, oNl----N 1 Hi o C20H17FN4OPCB6HE2089/83715
128 N------ ""N N, io ClI9H17FN402
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Compound
No.

Structure and IUPAC name

MS m/z

MeltPoint

Celsius

25A

CH
o NT™N o7

H.C L

H,C N

> CH,

N-[6-(2-Methoxy-phenyl)-pyrimidin-4-
yl]-2,2-dimethyl-propionamide

286.4 (M+1)

26A

CH
QL
=
N%

N-[6-(2-Methoxy-phenyl)-pyrimidin-4-
yl]-2-phenyl-acetamide

320.5 (M+1)

27A

CH
) N‘A\N o 7

=
@AN%

N-[6-(2-Methoxy-phenyl)-pyrimidin-4-

yl]-benzamide

306.2 (M+1)

28A

PN /CH3
0O N SN ©
QA %
N N
O/
6-Oxo-piperidine-3-carboxylic acid [6-

(2-methoxy-phenyl)-pyrimidin-4-yl]-

amide

327.1 (M+1)

29A

(‘3H3 o‘ N7 SN
N )\ =
SRR

1-(2-Dimethylamino-ethyl)-3-[6-(2-

‘/\ O/CH3

methoxy-phenyl)-pyrimidin-4-yl]-urea

316.2 (M+1)




352.362 129 HCl ONN 1 , O N H N Cl19H18FN502 367. 377
130 HQI N ----0kl"---"s"NO-"'-- |

wd3m9joaizsyo "JIr(),12')-1

ONN H40 NB C18H15Br NAO3 415. 241

49

C19H17FN402 352. 362

C17H15N503 337. 333 13PCT/EP2N08/063715

Compound
No.

Structure and IUPAC name

MS m/z

MeltPoint

Celsius

30A

0 o N >N o7
J\ ‘ =
HO NT N
H H

(3-{3-[6-(2-methoxy-phenyl)-pyrimidin-
4-yl]-ureido }-phenyl)-acetic acid

379 (M+1)

31A

10T
HO
WAN N =

| H H

o)

{3-[6-(2-methoxy-phenyl)-pyrimidin-4-
yl]-ureido }-acetic acid

303 (M+1)

32A

0 N‘A\N o~
HO
e
| H H
o

2-{3-[6-(2-methoxy-phenyl)-pyrimidin-
4-yl]-ureido }-propionic acid

317 (M+1)

33A

1L
HO

%NN/
| H A

)

2-{3-[6-(2-methoxy-phenyl)-pyrimidin-
4-yl]-ureido }-2-methyl-propionic acid

331 (M+1)

34A

1L
HO
TN
| H
O

{3-[6-(2-methoxy-phenyl)-pyrimidin-4-
yl]-1-methyl-ureido } -acetic acid

317 (M+1)




10

15

20

25

133 HCI ONN \ 40 C20H19FN402 366.389 WO
2009/ 047359PCT/ EP2008/ 063715 40 Exanples Structure

wo-oo0aokBsMDl . - Weight 134 HCl Okr--'"'" N 1 41184T1/EP2008/063715
C20H17FN402 364.373 135 CVirti C22H18N402S 402. 469 136
HCl  NONN 50
Processes

The present invention provides a process for preparation of a compound of formula (1)

as defined above or a protected derivative thereof, which comprises

(a)  converting one compound of formula (l) to another compound of formula (l).

In step (a), exemplary conversion reactions include

alkylation reactions such as N-alkylation reactions (e.g. conversion of the

group R' = piperidine to R" = N-methyl-piperidine)

acylation (e.g. when R’ represents piperidine: conversion of the NH group
of piperidine to NC(O)CHs)

removal of a protecting group (e.g. to give compounds of general formula
(1) wherein R' is piperidinyl from a compound of general formula (I)
wherein R is piperidine and wherein the nitrogen of piperidine is protected
by Boc e.g. by use of TFA)

ester hydrolysis (e.g. conversion of an ethyl ester to give the
corresponding acid, such as conversion of R' represents
NHC(Me).C(O)OEt to R' represents NHC(Me).C(O)OH)

when R? represents phenyl: reduction of an —NH. substituent on R?’ to an
—NO, substituent on R? by hydrogen in the presence of raney nickel

by coupling of an amine group with methanesulfonyl chloride

wherein a compound of formula (I) has R' is =Cy4alkyl-O-R® or R is
—C1.4alkyl-NH-R?:

an exemplary conversion reaction from R' = —Cjsalkyl-Ls to
Ry = —Cy4alkyl -O-R® or R' = —Cy4alkyl NH-R?® may involve reacting a
compound of formula (1) in which R" is —Cy4alkyl-Ls, wherein Ls represents

a suitable leaving group (e.g. chloro), with a compound of formula:

R*-OH or R*-NH; optionally in the presence of a base.

Alternatively the present invention provides a process for preparation of a compound of

formula (1) or a protected derivative thereof, which comprises
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(b)  reacting a compound of formula A

>:
)
—

Formula A

wherein A, B, R', R* and R? are as defined in general formula (I) and X is a
suitable substituent for a cross coupling reaction, or a protected derivative

5 thereof

with a compound of formula B

Y.

i

(R%)x

X

Formula B

wherein R® and x are as defined in general formula (I) and Y is a suitable

substituent for a cross coupling reaction, or a protected derivative thereof;

10 wherein X and Y represent suitable substituents for a cross-coupling reaction and

are chosen to react with one another.

In step (b), exemplary cross coupling reations include Suzuki coupling reactions. For
example, X may represent halogen (e.g. Cl) and Y may represent a boronic acid or
boronic ester group (e.g. B(OH)2). Typical Suzuki coupling conditions are reaction of a
15 boronic acid with the corresponding chloro coupling partner in the presence of
triphenylphosphine in saturated sodium carbonate solution and 1,4-dioxane with

palladium(ll) acetate as the catalyst, heating at reflux.

Compounds of formula A may be synthesised from compounds of formula C



ON,C, )L 1 r'NN N'H C18H22FN502 359.398 141 CI H ONN 1
N, op CL7H14FN502 339. 324 WO

wWQ0@9/00BFB859PCT/ EP2008/ 063715 41 Exanpl es St r UBCTYER2008/063715
Formul a Mol .- Weight 142
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Formula C
wherein R is as defined in general formula (1) and L4 is a leaving group ;

and compounds of formula D

R2
N = |A
)\ )\
HT B X
Ra
Formula D

5 wherein A, B, R? and R? are as defined for general formula () and X is defined as for

Formula A above.

The reaction of a compound of formula C with a compound of formula D is suitably

carried out in an organic solvent (e.g. dicloromethane). The reaction is suitably carried

10  out at elevated temperature.

In step (b), exemplary L substituents include halogen (e.g. Cl). When L, is chloro, a

compound of formula C may be prepared from the corresponding carboxylic acid by

reaction with thionyl chloride.
15

Compounds of general formulae C and D are known and are readily available or may be

synthesised by known methods.

Alternatively the present invention provides a process for preparation of a compound of

20 formula (l) or a protected derivative thereof, which comprises:
(c) reacting a compound of formula E



NNO HN H, N LCO0 C12H11FN4O2 262.24 143 ONN HN1 O
C17H19FN4O2 330. 357 144 ONN N C18HI9FN4O3 358. 367 145
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435. 494
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Formula E
or a protected derivative thereof
wherein R' is as defined for general formula (l) and L4 represents a suitable
leaving group;
5 with a compound of formula F

Formula F

wherein R?, R? R® x, A and B are as defined in general formula (1),

or a protected derivative thereof

10 In step (c), exemplary L4 substituents include halogen (e.g. Cl) and OC(O)OC.4alkyl
(e.g. OC(O)QOisobutyl).

When L4 represents chloro, the reaction of a compound of formula E with a compound
of formula F may suitably be carried out in an organic solvent (e.g. dichloromethane).
15  The reaction may suitably be carried out in the presence of a nucleophilic catalyst (e.g.

dimethylaminopyridine).

When L4 represents OC(O)OCi4alkyl, the reaction the reaction of a compound of
formula E with a compound of formula F may suitably be carried out in an organic

20  solvent (e.g. tetrahydrofuran).
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Compounds of formula E wherein L4 represents OC(O)OC4alkyl may be synthesised
by reaction of the corresponding carboxylic acid with an alkylchloroformate. The
reaction may suitably be carried out in an organic solvent (e.g. tetrahydrofuran). The
reaction may suitably be carried out in the presence of a further reagent such as N-
methyl-morpholine. Such compounds of formula E wherein L4 represents OC(O)OC;.
salkyl may be prepared in situ.

Compounds of formula E wherein L4 is chloro may be prepared from the corresponding
carboxylic acid by reaction with thionyl chloride and may optionally be prepared in situ.

Other compounds of formula E are readily available or may be synthesised by known
methods.

Compounds of formula F may be synthesised from compounds of formula B as defined
above and compounds of formula D as defined above by a cross coupling reaction (e.g.
by a Suzuki reaction) similar to that described for the reaction between compounds of
formulae A and B.

Alternatively the present invention provides a process for preparation of a compound of
formula (1) or a protected derivative thereof, which comprises
(d)  preparing a compound of formula (1), in which R is a moiety which connects to
the main carbonyl of formula (1) via a nitrogen atom
(e.g. R' = -NR'"-(Cy alkyl)-R* or -NR'"R? or nitrogen-containing heterocyclyl
wherein R' connects to the main carbonyl of formula (l) via a nitrogen atom of the
heterocyclyl ring),
by a process comprising reaction of the corresponding amine or a protected
derivative thereof
with a compound of formula G



0 C 7H18N403 326.35 151 , C20H23N503 381.428 WO
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LZJLN)\B F |
| TR
Ra \

Formula G

wherein R?, R% R® x, A and B are as defined for general formula (I) and L.
represents a suitable leaving group;
or a protected derivative thereof.

In step (d), exemplary Lz substituents include OPh or OC_4alkyl.

The reaction may suitably be carried out in a non-polar organic solvent (e.g. toluene).
The reaction may suitably be carried out at elevated temperature, preferably under

10  microwave conditions.

Compounds of formula G may be synthesised from compounds of formula F as defined
above and compounds of formula H

Formula H

15 wherein L; represents a suitable leaving group (e.g. Cl) and L is defined as above for
formula G.
Suitable reaction conditions include reaction of phenyl chloroformate (compound of
formula N) with a compound of formula F in the presence of a base (e.g. DIPEA) in an
organic solvent (e.g. dichloromethane).

20
Compounds of Formula H are well known and are readily available or may be prepared
by known methods from readily available starting materials.
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Alternatively the present invention provides a process for preparation of a compound of

formula (1) or a protected derivative thereof, which comprises

(e) reacting a compound of formula F as defined above or a protected derivative
5 thereof

with a compound of formula J
0O

A

R OH
Formula J

wherein R is as defined for general formula (l);

in the presence of a suitable coupling agent such as HATU or HBTU. The
10 reaction is suitably carried out at elevated temperature. The reaction may

suitably be carried out in an organic solvent (such as dichloromethane or

acetonitrile) and may suitably be carried out in the presence of a base (such as

DIPEA).

15 Compounds of Formula J are well known and are readily available or may be prepared
by known methods from readily available starting materials.

Alternatively the present invention provides a process for preparation of a compound of
formula (1) or a protected derivative thereof, which comprises
20 () reacting a compound of formula K
R2

N )\r
2)\5 Z
N

Formula K

_(Rs)x
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wherein R% R® x, A and B are as defined for general formula (l) and Z
represents a suitable substituent for a cross-coupling reaction (e.g. chloro)

with a compound of formula L
O

PN

Formula L

R NH

Ra

wherein R' and R? are as defined for general formula (1);

under suitable conditions for coupling reaction, such as a Buchwald type coupling
reaction, such as in the presence of a suitable catalyst and a base (e.g. in the
presence of Pd(PPhs)4, Xantophos and caesium carbonate).

Compounds of Formulae K and L are well known and are readily available or may be
prepared by known methods from readily available starting materials. For example,
compounds of Formula K may be prepared by a cross coupling reaction (e.g. by a

Suzuki coupling reaction).

Alternatively the present invention provides a process for preparation of a compound of
formula (I) or a protected derivative thereof, which comprises
(g)  preparing a compound of formula (1), in which R" is -NHR® or -NH-(C1.s alkyl)}-R%
by reacting a compound of formula F as defined above with a compound of
formula:
R®N=C=0 or R®-(C1.salkyl)-N=C=0
wherein R? is as defined for general formula (I), for example R? represents a

heteroaryl group such as pyridine.

The reaction is suitably carried out in the presence of a base (such as

triethylamine).

Certain intermediate compounds are new and are claimed as an aspect of the invention.
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In a preferred embodiment of this invention, the cyclin-dependent kinase inhibitor
according to Formula | inhibits a CDK selected from the group consisting of CDK1,
CDK2, CDK3, CDK4, CDK5, CDK6, CDK7, CDK8, CDK9, CDK10, CDK11, CrkRS
(Crk7, CDC2-related protein kinase 7), CDKL1 (cyclin-dependent kinase- like 1);
KKIALRE, CDKL2 (cyclin-dependent kinase-like 2), KKIAMRE, CDKL3 (cyclin-
dependent kinase-like 3), NKIAMRE, CDKL4, similar to cyclin-dependent kinase-like 1,
CDC2L1 (cell division cycle 2-like 1), PITSLRE B, CDC2L1 (cell division cycle 2-like 1),
PITSLRE A, CDC2L5 (cell division cycle 2-like 5), PCTK1 (PCTAIRE protein kinase 1),
PCTK2 (PCTAIRE protein kinase 2), PCTK3 (PCTAIRE protein kinase 3) or PFTK1
(PFTAIRE protein kinase 1).
The inhibitor may also inhibit more than one cyclin-dependent kinase selected from the

above-recited group.

In a particular preferred embodiment of this invention, the compound according to
Formula | inhibits CDK9.

In a further embodiment of this invention, the compound according to Formula |
selectively inhibits one or more CDKs without having a substantial inhibitory effect on
other enzymes or proteins.

In a preferred embodiment, such inhibitory compounds display an increased selectivity
for a particular CDK. “Increased selectivity” as used herein means that the inhibitory
compound is at least 10-100 times more selective for a particular CDK selected from the
group of CDKs as recited herein, supra. In a preferred embodiment of the present
invention, the inhibitory compound is 20-90 times more selective for a particular CDK. In
a particular preferred embodiment, the inhibitory compound is 30-80 times more
selective for a particular CDK.

In a particular preferred embodiment, the compound according to Formula | displays an
increased selectivity for CDK9 than for other CDKs.

As used herein, the term "inhibiting" or "inhibition" refers to the ability of a compound to
downregulate, decrease, reduce, suppress, inactivate, or inhibit at least partially the
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cyclin-dependent kinase.

Furthermore, the term “cyclin-dependent kinase inhibitor" refers to any compound or
group of compounds that is capable of downregulating, decreasing, suppressing or
otherwise regulating the amount and/or activity of a cyclin-dependent kinase. Inhibition
of said kinases can be achieved by any of a variety of mechanisms known in the art,
including, but not limited to binding directly to the kinase polypeptide, denaturing or
otherwise inactivating the kinase, or inhibiting the expression of the gene (e.g.,
transcription to mRNA, translation to a nascent polypeptide, and/or final polypeptide
modifications to a mature protein), which encodes the kinase. Furthermore, a cyclin-
dependent kinase inhibitor may also interfere with expression, modification, regulation
or activation of a molecule acting downstream of a CDK in a CDK-dependent pathway.
Generally, kinase inhibitors may be proteins, polypeptides, nucleic acids, small
molecules, or other chemical moieties. Specifically, kinase inhibitors also include
monoclonal or polyclonal antibodies directed against cyclin-dependent kinases.

In a preferred embodiment, the cyclin-dependent kinase inhibitor is selected from the
compounds as represented by Formula | as disclosed herein.

Therapeutic use

The compounds of Formula | are inhibitors of cyclin-dependent kinases. Thus, they are
expected to have the ability to arrest, or to recover control of the cell cycle in abnormally
dividing cells. Consequently, it is suggested that the compounds according to Formula |
will prove useful in treating and/or preventing proliferative disorders such as cancers.

It is known that CDKs play a role in apoptosis, proliferation, differentiation and
transcription and therefore, the compounds according to Formula | may also be useful in
the treatment of diseases other than proliferative diseases, such as infectious diseases,

immunological diseases, neurodegenerative diseases and cardiovascular diseases.

Furthermore, the compounds according to Formula | also display an unexpected

antinociceptive and anti-inflammatory effect.
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(Mt1) WO 2009/ 047359PCT/ EP2008/ 063715 45 Conpound
and/okpharmaceutical compositions for the treatment of any type of pain, including

chronic pain, neuropathic and/or inflammatory pain.

In a further preferred embodiment, the compounds of Formula | may be used in
methods and/or pharmaceutical compositions for the treatment of inflammatory
disorders.

In a particular preferred embodiment, the compounds of Formula | for use in the
treatment of pain or in the treatment of inflammatory disorders display an increased
selectivity for CDK9 than for other CDKs.

Pain
As can be seen from the Examples, administration of CDK inhibitors according to
Formula | to mice suffering from nerve lesion results in a hypoalgesic effect, in particular

in murine models of inflammatory and neuropathic pain.

The discovery that inhibition of a cyclin-dependent kinase is involved in mediating a
hypoalgesic effect was unexpected.

Thus, in a preferred embodiment, this invention relates to a method of treating any type
of pain comprising administering an effective amount of an inhibitor of cyclin-dependent
kinase according to Formula |. Specifically, the compounds of Formula | may be used
for the treatment of chronic, neuropathic and/or inflammatory pain. In a particular
preferred embodiment, the compounds of Formula | for use in the treatment of any type
of pain display an increased selectivity for CDK9 than for other CDKs.

The role of CDK9 in the development of pain could be based on the following
mechanism of action: Both cyclin T1 and CDK9 stimulate the basal promoter activity of
TNFa. TNFa is a pro-inflammatory cytokine and pain mediator that controls expression
of inflammatory genetic networks. For mediation of cellular TNF receptor responses, the

nuclear factor-kB (NFkB) pathway is crucial. TNFa triggers its recruitment to cytokine
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(Barboric M et al., 2001).
Additionally, it has been shown that CDK9 is a binding partner of TRAF2, a member of
the TNFa receptor complex (MacLachlan et al, 1998), while GP130, a subunit of the
pro-inflammatory IL6 receptor complex has recently been identified as another potential
binding partner of CDK9 (Falco et al, 2002). As a key player in TNFa and interleukin
signaling as well as in NfkB mediated expression of several genes (e.g. cytokines as
pain mediators), CDK9 can thus be considered as a central target for the treatment of

any type of pain, such as inflammatory pain (see Figure 2).

For the treatment of neuropathic pain, pharmacological action has to take place beyond
the blood-brain-barrier (BBB) in the central nervous system (CNS). Microglial cells as
the principal immune cells in the CNS, for example, release, upon activation, a variety of
noxious factors such as cytokines (TNFa, IL1B3, IL6) and other pro-inflammatory
molecules (Huwe 2003). Microglia are activated by stimulation of TNFa receptor or Toll-
like receptor and signal is mediated via Ik kinase (IKK) and NfikB leading to
transcriptional activation of the cytokines described above. Microglial contribution has
been discussed as instrumental in chronic CNS diseases and may contribute to pain
perception (Watkins et al, 2003).

Recently it has been shown that the transcription factor NfkB regulates expression of
Cyclooxygenase-2 (COX-2) via Interleukin 13 (IL13) in the spinal cord (Lee et al. 2004).
As the major contributor to elevation of spinal prostaglandin E2, the pain mediator COX-
2 is already known as a target for a variety of anti-nociceptive/anti-inflammatory drugs.
NfkB inhibitors have proven their ability to significantly reduce COX-2 levels and
mechanical allodynia as well as thermal hyperalgesia in animal models.

In contrast to COX-2, inhibition of CDK9 action would lead to suppression of a variety of
pain mediators instead of just a single one. Thus, anti-nociceptive action of CDK9

inhibitors may be superior compared to, e.g. COX-2 inhibitors.

Due to its relevance for NfkB mediated gene transcription, the inhibitory interaction with
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The term “pain” as used herein generally relates to any type of pain and broadly
encompasses types of pain such as acute pain, chronic pain, inflammatory and
neuropathic pain. In a preferred embodiment of the present invention, “pain” comprises
neuropathic pain and associated conditions. The pain may be chronic, allodynia (the
perception of pain from a normally innocuous stimulus), hyperalgesia (an exaggerated
response to any given pain stimulus) and an expansion of the receptive field (i.e. the
area that is "painful" when a stimulus is applied), phantom pain or inflammatory pain.

Acute pain types comprise, but are not limited to pain associated with tissue damage,
postoperative pain, pain after trauma, pain caused by burns, pain caused by local or
systemic infection, visceral pain associated with diseases comprising: pancreatits,
intestinal cystitis, dysmenorrhea, Irritable bowel syndrome, Crohn's disease, ureteral

colic and myocardial infarction.

Furthermore, the term “pain” comprises pain associated with CNS disorders comprising:
multiple sclerosis, spinal cord injury, traumatic brain injury, Parkinson's disease and
stroke.

In a preferred embodiment, “pain” relates to chronic pain types comprising headache
(for example migraine disorders, episodic and chronic tension-type headache, tension-
type like headache, cluster headache, and chronic paroxysmal hemicrania), low back
pain, cancer pain, osteoarthritis pain and neuropathic pain, but is not limited thereto.
Inflammatory pain (pain in response to tissue injury and the resulting inflammatory
process) as defined herein relates to imflammatory pain associated with diseases
comprising connective tissue diseases, rheumatoid arthritis, systemic Iupus

erythematosus, multiple sclerosis and arthritis, but is not limited thereto.

Neuropathic pain (pain resulting from damage to the peripheral nerves or to the central

nervous system itself) includes conditions comprising, but not limited to metabolic
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neuropatiiebdeny, diapgtic eleuthpathy), pasbheydetic @eurdigdalrigbtninal neuralgia,

cranle\tll\o r%gt?r%/gcl)g 73%85%40%%20%%{1906%7#% pain, multiple sclerosis-associated
neuropathic pain, HIV/AIDS-associated neuropathic pain, cancer-associated
neuropathic pain, carpal tunnel-associated neuropathic pain, spinal cord injury-
associated neuropathic pain, complex regional pain syndrome, fiboromyalgia-associated
neuropathic pain, reflex sympathic dystrophy, phantom limb syndrome or peripheral
nerve or spinal cord trauma, nerve transection including surgery, limb amputation and
stump pain, pain caused by the side effects of anti-cancer and anti-AIDS therapies,
post-surgical neuropathic pain, neuropathy-associated pain such as in idiopathic or
post-traumatic neuropathy and mononeuritis, and neuropathic pain caused by
connective tissue disease such as rheumatoid arthritis, Wallenberg's syndrome,
systemic lupus erythematosus, multiple sclerosis, or polyarteritis nodosa. The
neuropathy can be classified as radiculopathy, mononeuropathy, mononeuropathy

multiplex, polyneuropathy or plexopathy.

The term “allodynia” denotes pain arising from stimuli which are not normally painful.

Allodynic pain may occur other than in the area stimulated.
The term “hyperalgesia” denotes an increased sensitivity to a painful stimulus.
The term “hypoalgesia” denotes a decreased sensitivity to a painful stimulus.

Inflammatory diseases

Surprisingly, it could be shown that the CDK inhibiting compounds according to Formula
| as disclosed herein exert an anti-inflammatory effect in in vifro and in vivo
inflammatory assays.

Thus, in a preferred embodiment, this invention relates to a method of treating
inflammatory diseases comprising administering an effective amount of an inhibitor of
cyclin-dependent kinase according to Formula |. In a particular preferred embodiment,
the compounds of Formula | for use in the treatment of inflammatory diseases display

an increased selectivity for CDK9 than for other CDKs.
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foIIowriTr‘msé hr%ghap r|]sergyé)L1) aCtI(r)TI‘? ! hr%lan%gtlorr?/ dclllgeaéls_esyégmh asd rheumatoid arthritis
(RA); atherosclerosis; asthma; inflammatory bowel disease, systemic lupus
erythematosus and several other autoimmune diseases are mediated by tumor necrosis
factor a (TNFa), a key regulator of inflammatory and tissue obstructive pathways in said
diseases. It is known that the TNFa signal is mediated via several transducers such as
IkB Kinase (IKK), which phosphorylates the IkB protein which dissociates from NfkB
upon its phosphorylation. Dissociated NfkB, a positive regulator of cytokine

transcription, translocates into the cell nucleus where it binds to its recognition sites.

Activated NfkB has been found in the synovium of RA patients [Han et al.; 2003,
Autoimmunity, 28, 197-208]. It regulates pro-inflammatory genes such as TNFa, IL-6,
IL-8, NOS and COX2. Targeting NfkB and its upstream signalling partner IKK has
already proven to be an efficient therapeutic strategy in many animal models of arthritis
[Firestein, 2003, Nature 423, 356-361].

Bound NfkB associates with a coactivator complex containing histone
acetyltransferases (CBP, p300, p/CAF, SRC-1, and SRC-1-related proteins) that
recruits and activates CDK9 which catalyzes the phosphorylation of the CTD of RNA
Pol Il [West et al.; 2001, Journal of Virology 75(18), 8524-8537]. Resulting
hyperphosphorylation of the RNA Pol Il CTD leads to transcriptional activation of pro-
inflammatory cytokines such as IL-13, IL-6 and IL-8 that are also known as being

regulated by TNFa.

Several studies showed that TNFa is a ‘'master regulator’ of an autologous signalling
cascade that regulates pro-inflammatory cytokine expression. To interrupt this pro-
inflammatory cascade, specific antibodies (Abs) can be used successfully to block the
TNFa signal. Anti-TNFa treatment of RA with Abs has already proven its therapeutic
efficacy in several clinical studies and FDA approved drugs such as Infliximab and
Etanercept have entered the market [Feldmann and Maini, NatMed, 2003, 9 (10); 356-
61]. However, disadvantages of Ab based therapies include their immunogenic
potential, attendant loss of efficacy during progressive treatment and high treatment
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costs. Additionally, the Ab kinetics permits a more or less all-or-nothing reduction of

circulating TNFa. As a result, physiologic functions of the immune response are also
suppressed [Laufer et al., Inflammation and Rheumatic Diseases, 2003; Thieme, pp.
104-5].

Therapeutic interventions into the TNFa-mediated signalling cascade.with kinase
inhibitors aiming at targets such as p38 MAPK or IKK have shown severe adverse
effects — in most cases due to a lack of specificity against the respective target.

In contrast thereto, CDK specific inhibitors according to Formula | as presented herein
may intervene at the very bottom end of the TNFa signalling pathways reducing the
interaction with physiological functions. Additionally, said compounds will allow
interruption of the autologous TNFa mediated inflammatory network by avoidance of
adverse effects via superior specificity. Therefore, treatment with CDK specific inhibitors
of Formula | constitutes a promising strategy for the treatment of inflammatory and
autoimmune diseases.

Thus, the compounds according to Formula | as presented herein may be used for the

treatment and/or prevention of inflammatory diseases.

The term “inflammatory diseases” as used herein relates to diseases triggered by
cellular or non-cellular mediators of the immune system or tissues causing the
inflammation of body tissues and subsequently producing an acute or chronic

inflammatory condition.

Examples for such inflammatory diseases are hypersensitivity reactions of type I-1V, for
example but not limited to hypersensitivity diseases of the lung including asthma, atopic
diseases, allergic rhinitis or conjunctivitis, angioedema of the lids, hereditary
angioedema, antireceptor hypersensitivity reactions and autoimmune diseases,
Hashimoto's thyroiditis, systemic lupus erythematosus, Goodpasture's syndrome,
pemphigus, myasthenia gravis, Grave's and Raynaud's disease, type B insulin-resistant
diabetes, rheumatoid arthritis, psoriasis, Crohn's disease, scleroderma, mixed
connective tissue disease, polymyositis, sarcoidosis, Wegener's granulomatosis,

glomerulonephritis, acute or chronic host versus graft reactions.
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H C 3N1 HC1ll CH3 N-[6-(2-Methoxy-phenyl)-pyrim din-4-
y1] - 2, 2-di net hyl - pr opi onani de 286.4 (M-1) 26A 400N °
WOND009/04738b [ 6- ( 2- Met hoxy- phenyl) - pyri m di n-4-  PCT/EP2008/063715

y1] - 2- phenyl - acet am de 320.5 (Mtl) 27A ON3- NO 11

11J N-[6-(2-Met hoxy-phenyl) xgyrimdin-4- yl]-benzam de

306.2 (M+l) 28A -CH3 N3- NO NNSO

6- Ox0- pi peri di ne- 3-car boxyl i caci d[ 6-

(2- met hoxy- phenyl) - pyrimdi n-4-y1]- am de 327.1 (M1l)
Furthermore, the term “inflammatory diseases” includes but is not limited to abdominal

cavity inflammation, dermatitis, gastrointestinal inflammation (including inflammatory
bowel disease, ulcerative colitis), fibrosis, ocular and orbital inflammation, dry eye
disease and severe dry eye disease resulting from Sjorgen’s syndrome, mastitis, otitis,
mouth inflammation, musculoskeletal system inflammation (including gout,
osteoarthritis), inflammatory diseases of the central nervous system (including multiple
sclerosis, bacterial meningitis, meningitis), genitourinary tract inflammation (incl
prostatitis, glomerulonephritis), cardiovascular inflammation (including atherosclerosis,
heart failure), respiratory tract inflammation (including chronic bronchitis, chronic
obstructive pulmonary disease), thyroiditis, diabetes mellitus, osteitis, myositis, multiple

organ failure (including sepsis), polymyositis and psoriatic arthritis.

Immunological diseases

The compounds according to Formula | are also envisaged to be useful in the treatment
and/or prevention of immunological diseases, such as, for example, autoimmune

diseases.

Accordingly, the present invention provides a method for the treatment and/or
prevention of immunological diseases comprising the administration of an effective
amount of at least one CDK inhibitor according to Formula | to a subject in need thereof.
The term “immunological diseases” as used herein relates to diseases including but not
limited to allergy, asthma, graft-versus-host disease, immune deficiencies and

autoimmune diseases.

Specifically, immunological diseases include diabetes, rheumatic diseases, AIDS,
chronic granulomatosis disease, rejection of transplanted organs and tissues, rhinitis,
chronic obstructive pulmonary diseases, osteoporosis, ulcerative colitis, Crohn’s
disease, sinusitis, lupus erythematosus, psoriasis, multiple sclerosis, myasthenia gravis,
alopecia, recurrent infections, atopic dermatitis, eczema and severe anaphylactic
reactions, but are not limited thereto. Furthermore, “immunological diseases” also

include allergies such as contact allergies, food allergies or drug allergies.
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Proliferative diseases

The compounds of Formula | are inhibitors of cyclin-dependent kinases, which
represent key molecules involved in regulation of the cell cycle. Cell-cycle disregulation
is one of the cardinal characteristics of neoplastic cells. Thus, said compounds are
expected to prove useful in arresting or recovering control of the cell cycle in abnormally
dividing cells. It is thus expected that the compounds according to Formula | are useful

in the treatment and/or prevention of proliferative diseases such as cancer.

Accordingly, the invention provides a method for the treatment and/or prevention of
proliferative diseases comprising administering an effective amount of at least one

inhibitor of a cyclin-dependent kinase according to Formula I.

As used herein, the term “proliferative disease” relates to cancer disorders, including,
but not limited to benign neoplasms, dysplasias, hyperplasias as well as neoplasms
showing metastatic growth or any other transformations.

The term "cancer" includes but is not limited to benign and malign neoplasia like
carcinoma, sarcoma, carcinosarcoma, cancers of the blood-forming tissues, tumors of

nerve tissues including the brain and cancer of skin cells.

Examples of cancers which may be treated include, but are not limited to, a carcinoma,
for example a carcinoma of the bladder, breast, colon (e. g. colorectal carcinomas such
as colon adenocarcinoma and colon adenoma), kidney, epidermal, liver, lung, for
example adenocarcinoma, small cell lung cancer and non-small cell lung carcinomas,
oesophagus, gall bladder, ovary, pancreas e. g. exocrine pancreatic carcinoma,
stomach, cervix, thyroid, prostate, or skin, for example squamous cell carcinoma; a
hematopoietic tumour of lymphoid lineage, for example leukemia, acute lymphocytic
leukemia, B-cell lymphoma, T-cell lymphoma, Hodgkin's lymphoma, non-Hodgkin's
lymphoma, hairy cell lymphoma, or Burkett's lymphoma; a hematopoietic tumor of
myeloid lineage, for example acute and chronicmyelogenous leukemias,
myelodysplastic syndrome, or promyelocytic leukemia; thyroid follicular cancer; a
tumour of mesenchymal origin, for example fibrosarcoma or habdomyosarcoma,; a

tumor of the central or peripheral nervous system, for example astrocytoma,
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HH {3 - [6-(2-nethoxy-phenyl)-pyrimdin-4- yl]-ureido
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yl]- 1 -nmethyl-ureido 1 -acetic acid 3 17 (\4+1)

neuroblastoma, glioma or schwannoma; melanoma; seminoma; teratocarcinoma;

osteosarcoma; xenoderoma pigmentoum; keratoctanthoma; thyroid follicular cancer;
Kaposi's sarcoma, astrocytoma, basal cell carcinoma, small intestine cancer, small
intestinal tumors, gastrointestinal tumors, glioblastomas, liposarcoma, germ cell tumor,
head and neck tumors (tumors of the ear, nose and throat area), cancer of the mouth,
throat, larynx, and the esophagus, cancer of the bone and its supportive and connective
tissues like malignant or benign bone tumour, e.g. malignant osteogenic sarcoma,
benign osteoma, cartilage tumors; like malignant chondrosarcoma or benign
chondroma, osteosarcomas; tumors of the urinary bladder and the internal and external
organs and structures of the urogenital system of male and female, soft tissue tumors,
soft tissue sarcoma, Wilm's tumor or cancers of the endocrine and exocrine glands like

e.g. thyroid, parathyroid, pituitary, adrenal glands, salivary glands.

Infectious diseases

Furthermore, the invention relates to a method of treating and/or preventing infectious
diseases comprising administering an effective amount of at least one inhibitor of a
cyclin-dependent kinase according to Formula I.

It is known that certain host cell CDKs are involved in viral replication, i.e. CDK2, CDK7,
CDK8 and CDK9 (J. Virol. 2001; 75: 7266-7279). Specifically, the role of CDK9 kinase
activity in regulation of HIV-1 transcription elongation and histone methylation has been
described (J. Virol 2004, 78(24):13522-13533.

In a preferred embodiment, the invention thus relates to a method of treating and/or
preventing infectious diseases comprising administering an effective amount of at least
one inhibitor of a cyclin-dependent kinase according to Formula |, wherein said

compound displays an increased selectivity for CDK9 than for other CDKs.

The term “infectious diseases” as used herein comprises infections caused by
pathogens such as viruses, bacteria, fungi and/or parasites.
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WO 2009/ 047359PCT/ EP2008/ 063715 50 Processes The

present invention provides a process for preparation
wobooaoesapound of fornmula (1) as defined abovePOI/EP2008/063715

protected derivative thereof, which conprises

(a)converting one conpound @f formula (1) to another

conpound of formula (1). 5In step (a), exenplary

conversion reactions include alkylation reactions

such as N-al kylation reactions (e.g. conversion of the
V|rusgmd11ude1|n$ecmlbper Idis e eiso |R¢Iue|el\l-dr9¢drads- pcaeseiddi img) infection  with
acylation (e.g. when Rl represents pjperidine:
retrOVHb’ﬁ@%r shemas ?H%OWC@Foufff tevingsger i B?H@drﬂ%"rNé?é) chsjpesviruses,

f|aVIVIi‘lg§né§g%6%|’]09¢us%SpE ‘389 aﬁﬁ%sv(r V\g@s eéfé}écgﬁdéﬂg infectious diseases

general formnu
are cp'upexd iy mylisés comgrisvgp daw chadf lirgidet tal vifusesusuech( By HIV-1, HIV-2,

HTLVR{ B8 BT n B BTieiufSe o (B Vo oRe it S9E Ath as Herpes

s.mp|e>et\mﬁshl\/m9w I ﬁe.{désgsuméweirasom Qﬂsen||etrbpféteeesgfr Vifus (EBV),
ive the 1500rrespond|ng acid, such as conversion of

varicgiar zgates et (WE), Neypap Cytrnegalorius ¢fedbéneshuman herpesvirus 8

(HHV%%&%&% gg%h aﬁl_ﬁﬁge&%ttlﬂeeo{neg%n@ Fp%veegvaﬁ(ﬁuman papilloma

virus, PR irugets Bin@is MEubYr Bdnodaisdsn t he presence of raney
ni ckel = by coupling of an am ne group w

Examiplam @ dStActionS | IBARERS deciudanBrib Heaheb iibietd b AIDS, borreliosis,
otull%ﬁch Eﬁf{—)r"i‘héé mgﬁzﬁégvéﬂr\]éés ﬁfgﬂrj)ﬁ/y%%% eré%aﬁ&)é hikungunya, cholera,

CJD fr(«iheﬁttfetd%@kobal kpisebSe), o lBonJBnemrmsﬂ;al qutom@géfﬁwgns ]I:%lcnfectlon,
= -C 4a NH- R2 may_ .i nvol ve reacting a conmpound o ,

denglflejpﬁgglée(%vern GRFRONaRES | $asgM 48aKpe. %Ceﬁﬂ@ﬁlﬁ nWestern equine

enceér?a@ﬁl@SEBét@|r12§§gsdc‘)¢dsaﬁ}llf@ctioﬁa}£belger%f%’ Boll ﬁwf@ctld?hlf(%dﬁorne infection,

a compoun formu OH or R20-
foot amgtt moutl tigeaset uagpl demnatdisogaatroesteritis, Vm)ellcobacter pylor| Infection,

Hepaﬁﬁ?so ?(%I%Z?EI%WRQ%%QQ aégsq ](ghlnglésg) rm@c nfegtloan Cl%[menza malaria,
measles, meningitis, meningoencephalitis, molluscum contagiosum, mosquito-borne
Diseases, Parvovirus Infection, plague, PCP (Pneumocystis carinii Pneumonia), polio,
primary gastroenteritis, Q Fever, Rabies, Respiratory Syncytial Virus (RSV) Infection,
rheumatic fever, rhinitis, Rift Valley Fever, Rotavirus Infection, salmonellosis, salmonella
enteritidis, scabies, shigellosis, smallpox, streptococcal infection, tetanus, Toxic Shock
Syndrome, tuberculosis, ulcers (peptic ulcer disease), hemorrhagic fever, variola, warts,

West Nile Virus Infection (West Nile Encephalitis), whooping cough, yellow fever.

Cardiovascular diseases

Furthermore, the invention relates to the treatment and/or prevention of cardiovascular
diseases comprising administering an effective amount of at least one inhibitor of a
cyclin-dependent kinase according to Formula I.

It has been reported that the field of cardiovascular diseases constitutes a possible
clinical application for CDK inhibitors (Pharmacol Ther 1999, 82(2-3):279-284).
Furthermore, it is known that inhibition of the cyclin T/CDK9 complex and more
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ONA 1 RINBX 1 Ra Fornula A wherein A, B, Rl, Ra

and R2 are as defined in general formula (1) and X is
w@2@wiotBbd e substituent for a cross coupling rEE/EPDNG063715

or a protected derivative 5thereof with a conpound of

formula B Formul a B wheregjpn R3 and x are as defined

in general fornmula (1) and Y is a suitable substituent

for a cross coupling reaction, or a protected

derivative thereof; 10wherein X and Y represent

specificaltyabingibstidrs toft GDKS fr@ny eplay os sbemefigial ngoleeéc t then treatment  of
and are chosen to reac one anagther. In step (b),

cardiQuaskyies HFeaess SUER @ﬁlhe‘%t f@é‘é&q (HQ2PRRIAR02) 7 uki

coupling reactions For exanple, X may represent
hal ogen (e.g. d) and Y may represent a boronic acid
Thus,oin amreiarrcedesmbodgmemptr(ejrg/enﬂomlzues Ky pi methoﬁmﬁt«eatmg and/or
ns_are reactio

d
prevefith CoRoGHLATHINERSES EAMBr SN MRS Bncs THCvE igtount of at

least I@h@slﬂﬂﬁﬁtopfoftd bwmﬂdépﬁé'iﬂﬂhﬁ”kﬁﬁaéenaéﬁréfn@t@Féﬁﬁulém‘ whereln said
carbonate solution and 1, 4-di oxane wi th pall adi u )

compauad gisplays amincceasadysalectiitytfongDKO thenifoxothes ds
of formula A may be synthesised from conpounds of
formula C WD 2009/ 047359PCT/ EP2008/ 063715 52 0

The tEfh Moamlidvasteare idisdabebs inrtfudésf buneid riot ligerer @l disorder af the heart
and tﬁé?ﬁﬂﬁlaﬁlﬁf’erﬁ “Ikga(\:/énréesg\r/g uhea;rt 1Z‘aarlll(l]|1reC orrrrl?/gganr%lsal%farctlon ischemic
diseases of the heart, such as stable angina, unstable angina and asymptomatic
ischemia, all kinds of atrial and ventricular arrhythmias, hypertensive vascular diseases,
peripheral vascular diseases, coronary heart disease and atherosclerosis. Furthermore,
as used herein, the term includes, but is not limited to adult congenital heart disease,
aneurysm, angina pectoris, angioneurotic edema, aortic valve stenosis, aortic
aneurysm, aortic regurgitation, arrhythmogenic right ventricular dysplasia, arteriovenous
malformations, atrial fibrillation, Behcet syndrome, bradycardia, cardiomegaly,
cardiomyopathies such as congestive, hypertrophic and restrictive cardiomyopathy,
carotid stenosis, cerebral hemorrhage, Churg-Strauss syndrome, cholesterol embolism,
bacterial endocarditis, fioromuscular dysplasia, congestive heart failure, heart valve
diseases such as incompetent valves or stenosed valves, heart attack, epidural or
subdural hematoma, von Hippel-Lindau disease, hyperemia, hypertension, pulmonary
hypertension, hypertrophic growth, left ventricular hypertrophy, right ventricular
hypertrophy, hypoplastic left heart syndrome, hypotension, intermittent claudication,
ischemic heart disease, Klippel-Trenaunay-Weber syndrome, lateral medullary
syndrome, mitral valve prolapse, long QT syndrome mitral valve prolapse, myocardial
ischemia, myocarditis, disorders of the pericardium, pericarditis, peripheral vascular
diseases, phlebitis, polyarteritis nodosa, pulmonary atresia, Raynaud disease,
restenosis, rheumatic heart disease, Sneddon syndrome, stenosis, superior vena cava
syndrome, syndrome X, tachycardia, hereditary hemorrhagic telangiectasia,
telangiectasis, temporal arteritis, = thromboangiitis = obliterans, = thrombosis,

thromboembolism, varicose veins, vascular diseases, vasculitis, vasospasm, ventricular
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NA 1 HNBX 1 Ra Fornmula D 5wherein A, B, Ra and R2 are
as defined for general formula (1) and X is defined as
wo oo09emnul a A above. The reacti on of a conpOL/EP200$/063715

formula Cwith a conpound of fornmula Dis suitably

carried out in an organic sghvent (e.g.

di cl oronethane). The reaction is suitably carried

10out at elevated tenperature. In step (b), exenplary

L1 substituents include halogen (e.g. ). Wen L1 is
fibrillatiohorwillisams csyplvmrdepfpetiphetd] avdScuty disepsepaarcbder o8ins and leg

the correspondi ng carhboxylic acid b reaction with
ulcers, espyMein Hiremags's ang Wﬂ%(ﬁﬂﬁh@%’?% i PUIOrPBIul ae C

and D are known and are readily avail able or may be

synt hesi sed by known net hods. Al ternatively the
Furthemeasrent thenverm i oarqdm\casicdm dispaeeg smcfusiespdigemsasi ogsulting from

cong el dEiTS. SrRAGofeienls, AR EBReN Al doRIhCg, L 7 giary infuences,

|ifestwézrm@¢§sﬂe@3, bRd @ﬂ*nér defeMB of @RIPE359PCT/ EP2008/ 063715
53 Formula E or a protected derivative

t her eof V\/nerein Rl is as defined for general formula

Neurd L4 L segtlsé gzsw table leaving group; with a

CDK inhibitors have been described to exert neuroprotective effects. Specifically, it has
been reported that CDK inhibitors prevent neuronal death in neurodegenerative
diseases such as Alzheimer's disease (Biochem Biophys Res Commun 2002
(297):1154-1158; Trends Pharmacol Sci 2002 (23):417-425; Pharmacol Ther 1999,
82(2-3):279-284).

Thus, the compounds according to Formula I, which are CDK inhibitors, are expected to
provide beneficial effects in the therapeutic management of neurodegenerative

diseases.

Accordingly, the invention relates a method of treating and/or preventing
neurodegenerative diseases comprising administering an effective amount of at least

one inhibitor of a cyclin-dependent kinase according to Formula |.

The term “neurodegenerative diseases” as used herein includes disorders of the central
nervous system as well as disorders of the peripheral nervous system, including, but not
limited to brain injuries, cerebrovascular diseases and their consequences, Parkinson's
disease, corticobasal degeneration, motor neuron disease, dementia, including ALS,
multiple sclerosis, traumatic brain injury, stroke, post-stroke, post-traumatic brain injury,
and small-vessel cerebrovascular disease, dementias, such as Alzheimer's disease,
vascular dementia, dementia with Lewy bodies, frontotemporal dementia and
Parkinsonism linked to chromosome 17, frontotemporal dementias, including Pick's

disease, progressive nuclear palsy, corticobasal degeneration, Huntington's disease,
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Formula F wherein Ra, R2, R3, x, A and B are as
defined in general fornmula (1), or a protected
walesovwatssve t hereof 10In step (c), exenpl ary LECT/EP2008/063715

substituents include hal ogen (e.g. d) and
OC(0) 0C1_4al kyl (e.g. OC(0)@bhsobutyl). Wen L4
represents chloro, the reaction of a conpound of
formula E with a conpound of fornmula F nay suitably be
carried out in an organic solvent (e.qg.

thalardicc degermeratioanCyeutfeldhdaketa denentizg)HIYudémiehiia pechizophrenia with
carried out in the gresence of a nucl eophilic catalyst
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correspondi ng carboxylic acid

neurogieggnerative siisoraeise. The react i on rray suitably be
carried out in an organic solvent (e.qg.
tetrahydrofuran). The reaction may suitably be carried

Specifivhlly, thé beedune sertrionfreritéditd Henetheadentrestied s abbvesreferenced
nmet hyl - nor phol i ne. Such conpounds of fornula E wherein
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compounds of fornula B as |n 15 above an
diseasesrpodmx%rcoﬁeg‘wemﬂ\@ dseasatef | ned above by a cross
coupling reaction (e.g. by a Suzuki reaction) simlar
to that described for the reacti on between conpounds
In a fQfthé0aspEARDT @il eRtion, therdtot&rtRatd sehrpvides é’béﬁfbﬁhnd of general
i nvention provides a process for preparation of
formuta i) dJandsefin 2oedicimgl Ragtioulasty | meotr@atr@@wtom pwent;@n of diseases

and cpAERa mataed SORRAGR PRI efh KREREH TBeBLapy coKo.

t he main carbonyl of formula (1) via a ni trogen atom
(e = NR10-(Cl_6 al kyl)-R20. -. al kylor - N
Thereyis fHTth@b@fé’Nld@@ﬁhﬁMﬁer@ %%Q@P%% pg,general formula (I\)\A‘Ebtlhél Rfeparation

of an %]g[eﬁ?%}et%stréa‘? H\FR%E@eﬁ%ﬂ‘lﬂ%aéﬁse@%ﬁ%‘&&wdl fian’ hiddfated by the

rogen atom o het eroc
activngrcnfcnysm deppmdentiinasescespacially CD&Ocor r espondi ng am ne
or a protected derivative thereof wth a conpound of
formula G

Furthermore, the invention provides a method for the treatment or prevention of
diseases and conditions mediated by the activity of cyclin dependent kinases, especially
CDK®9, the method comprising administering to a patient in need of such treatment an
effective amount of a compound of general formula (l).

As set out above, the conditions mediated by the activity of cyclin dependent kinases
include pain, inflammatory disorders, proliferative diseases, immunological diseases,

infectious diseases, cardiovascular diseases and neurodegenerative diseases.
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WD 2009/ 047359PCT/ EP2008/ 063715 55 R2 O Fornula G
wherein Ra, R2, R3, x, A and B are as defined for
w@eovenaizss ornul a (1) and L2 represents a suit abdBEP2008/063715

| eavi ng group; or a protected derivative thereof. 5 In

step (d), exenplary L2 substjztuents include OPh or

OC1_4al kyl . The reaction may suitably be carried

out in a non-polar organic solvent (e.g. toluene). The

reaction may suitably be carried out at elevated

tenperature, preferably under 10m crowave conditi ons.

Conpounds of fornmula G may be synthesised from , ,
Spec@s?@wﬁ&& &nds gisrases 2Ry deio CabRICEOHPR A BrBeHRed in detail
abov®f formula HO 1i -2-3 Formula H 15wherein L3

represents a suitable |leaving group (e.g. d) and L2

is defined as above for fornmula G Suitable reaction

Ph condi t.ions include reaction of phenyl chlorofornmate

Phang3geulicleamBosiiens °S) W' th a bompound of formila F

Prefeiradt REnoBsRAee 6f thePpesdR: thvdphiBEAIndId@NtHRY I@dhhfistration of
solvent (e.g. dichloronmethane). 20 WO

compRetions BBy E2ees! 068 7ayEliBalependentkinaseyinhipitor according to

Form RT3 4 SR e B & iy il S8R5 B o BRI 68k acceptebe
(i. e. hdretead), carhiers @xciprant iadefor(LesBCSucYao lomd @mprise a further

formula F as defined above or a protected derivative
aspedih dhe bverfiem a compound of fornmula J 0 Ral OH

Suitably, the composition comprises at least one cyclin-dependent kinase inhibitor
according to Formula | as an active ingredient, wherein said at least one cyclin-

dependent kinase inhibitor has an increased selectivity for CDK9 than for other CDKs.

Furthermore, the invention also comprises compositions combining at least two
inhibitors of CDK and/or pharmaceutically acceptable salts thereof. Said at least two
inhibitors may inhibit the same cyclin-dependent kinase or may also inhibit different
types of cylin-dependent kinases, e.g. one inhibitor in the composition may inhibit CDK9
while the other inhibitor is capable of inhibiting CDK2, for example.

“Pharmaceutically acceptable salt” refers to conventional acid-addition salts or base-
addition salts that retain the biological effectiveness and properties of the compounds of
formula | and are formed from suitable non-toxic organic or inorganic acids or organic or
inorganic bases. Sample acid-addition salts include those derived from inorganic acids
such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic
acid, phosphoric acid and nitric acid, and those derived from organic acids such as p-
toluene sulfonic acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic acid,
citric acid, malic acid, lactic acid, fumaric acid, and the like.

Having regard to pain treatment, an individual pain medication often provides only
partially effective pain alleviation because it interferes with just one pain-transducing
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Formula J wherein Rl is as defined for general formula
(I'); in the presence of a suitable coupling agent such
w@g00ed3sor HBTU. The 10 reaction is suitably PEr/EP®AS/063715
out at elevated tenperature. The reaction may suitably

be carried out in an organi g4sol vent (such as

di chl oronet hane or acetonitrile) and nay suitably be
carried out in the presence of a base (such as D PEA).
15 Conpounds of Forrmula J are well known and are

pathwamtinthf razy.| Tahlse itas arsayintendedetpardminizyerk@DWninhibitoredaccording to
rom readi | y avail able starting nmaterials.

Formula leinrzamiiapijon Mathna @aihfequash{anaiossio\agrY thatagisala different
omtfrpfhe%ﬁﬁﬁg?gé ,Banroeeﬁnpound of formula (1) or a

rotecte vative ereof , which conprises 20
(f)react|ng a conpound of fornmula K R2 NA 1 For mul a

" WD, 2009/,047359PCT/ EP2008/ 063715 57 .wh
An "2falgR i QOR o PETRC SHE A TIPS Of GABIITA KA TSI Ljesafgt causes a

reducfioh Qlﬁ”p%ﬁfﬁbﬁ:e@tléw Aﬁtﬁr%lié&%bgbﬁte@ﬁ]pfd% @mechanism of action other

Cr0ss-cou reaction chloro) 'with a conpound
than iphibitgmei DK O RINH 1 Ra Fornula L 5wherein Rl and Ra

are as defined for general forrmula (I); under suitable

conditions for coupling reaction, such as a Buchwal d

One dlageot aneglgesios rsﬁﬁ!htasJﬁonﬁéﬂhd@lSaritlnmflanﬁﬁtéfy@mgsqf\lsaklDs) down-
suitabl e catal yst and a base in the presence of

regulaigg ﬁmmmlwﬁpgme&ﬁ@f ég@glmgctgab@%g@ ectggdyby the nociceptors
ana GRSREH Dbt KDY, 350 AL ol ot I B ARG LT ociepive

infornfiatiom ire &oh IQNSvm'thabbaalg'ealctsl ag lmtabene*s&etlészrantlconvulsants and
oo oA SRS e L s b RSB SRS e classes o
drug @fﬁ?\ﬁl d&gﬂoacg)rkﬁbggfsta?é L F?&cﬁ%ﬂﬁ%&ﬁ?&tn}%‘%ﬁ%gg&gon of pain.
Preferred NSAIDs for use in the methods and compositions of the present invention are
aspirin, acetaminophen, ibuprofen, and indomethacin. Furthermore, cyclooxygenase-2
(COX-2) inhibitors, such as specific COX-2 inhibitors (e.g. celecoxib, COX189, and
rofecoxib) may also be used as an analgesic agent in the methods or compositions of
the present invention.

Preferred ftricyclic antidepressants are selected from the group consisting of
Clomipramine, Amoxapine, Nortriptyline, Amitriptyline, Imipramine, Desipramine,

Doxepin, Trimipramine, Protriptylin, and Imipramine pamoate.

Furthermore, the use of anticonvulsants (e.g. gabapentin), GABAB agonists (e.g. L-
baclofen), opioids, vanniloid receptor antagonists and cannabinoid (CB) receptor
agonists, e.g. CB1 receptor agonists as analgesic is also preferred in the methods and

compositions in the present invention.

In preparing cyclin-dependent kinase inhibitor compositions of this invention, one can
follow the standard recommendations of well-known pharmaceutical sources such as

Remington: The Science and Practice of Pharmacy, " ed. (Mack Publishing, 1995).
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formula (1) or a protected derivative thereof, which
conprises (g)preparing a conpound of fornula (1), in
woioei4BI9i s NHR20 or -NH (G _6 al kyl)-R20 bypeEER1008/¢53715

a conmpound of forrmula F as defined above with a

conmpound of formula: 20R2o Ns=C=0 or R20-(G _6

al kyl ) -N=C=0 wherein R2 is as defined for general

formula (1), for exanple R2 represents a heteroaryl

group such as pyridine. The reaction is

suitably carried out in the presence of a base (such

as 25tri et hyl am ne WO 2009/ 047359PCT/ EP2008/ 063715
The pgharmpace 'P@%/&PFHIPSEl%‘édPﬁéH? BIESERt SNYSRLSAY (C8R, Penerepared in a

SGSS 2 AGRRY
convﬂ@nﬁpggfbgsgﬁ(%%ﬁc‘é‘rl ect edA’mlfé Irngrlanl;]tahae gr ogﬁb@%lﬂéﬁrﬂﬁ?{}c’éﬁ't?ally made
adjuvanKat sn]DKBLe dDKBgeGEVeI mC@KEnoWIDKﬁay CDRE , prefa€aed QiGarations are
at e

adapt%ﬁ%g or- qq% aggBlgIﬁg@H 'gpﬁ’ggénclﬁpﬁé?qr) example, pills,
tablethfllﬁfL%%let%a%e& @éfrﬂé!sn cdefnaasiawddraang: dédb%ltg)

KKI'AMRE, CDKL3 (cyclindependent ki nase-Iike 3), .
Furthmwmahecpk@sentslnvenmntaiseymlclude@epéadea@eutlcal preparations for

' - ). 1 l. division -] .
perenfld3 RpldetBanpsdting befrhg. ynladarefcn fGefiy e rgutdh, intravasal,
intravBhd &, REintrantdcdldr, ( artdpetitanedl onirtieplagal - linkkgvaginal, intrabuccal,

PCTK1 ( PCTAI RE protel n kinase 1), 10 PCTK2 (PCTAI RE
perCUE)@rbtréFJW',k$%@%0USP@¢N@WRpR’@| Rrofisderingh aeptination, wherein

T t
said gll: ;Blﬁ}at(cﬁn%bﬂ gﬁdm@)f%ﬂ @aﬁ/plgnaga\%mcﬂ%sn aggigoern ﬁ(}i%?‘lt%(%on@% at least one
inhibitoe| axdoeding r tontHen predeoit énvertionedndiooup phabhaceutical acceptable salt
rt| cul ar eferred enbodi nent of this invention, the

thereg BEHE RIS e thg to Fornula | inhibits CDKO. In a

furt her enbodi nent of this invention, the conpound

according to Fornula | selectively inhibits one or
The piharmackscahicohpaisitioansi acgoedisg b thaan praesdeni h‘n/ieblftiomcpntaining at least

.effect on O ther enzynes or. proteins., In a
one i Ry ding S iR EReRlioRadire apamyaeRtlicerbicebale salt
therebNg$ SREGS wﬁﬁb@@nt it y;hﬁu@ényab@@w.ﬁgt@éd GHYethel REtheasifmble carrier
select|V|ty as used herein nmeans that the inhibitory

materaralecied swith respect toothrotended famn cofsedministiationori. g. for oral

acmif S b i ol e SPHIET (IS sl IREE S st fied or

liquidt fiked)r es@miers2fori RBASTtLOON, dess,i B, t@l@FemmthdnUI%s Syrups,
20-90 tinmes nore selectlvefor ‘a parti.cul ar CDK a

SUSPQEIEIQSs (AN ther Wfen rans CnRIBIGN D, camyentinRFIbpharmaceutical practices.
For oK8FRTBL b3 AN SR O5E 05HSFLONELLIY slhsen e acte o

compbhentc omp,o ted cambiret Wgth @nlyooralll raori td«l@mr@ymaeeutlcally acceptable
i ncreased sel. chtpgﬁfor gnfor ot her CDKs.

carriejyn FBEsRRY 7 ¥59PEf ERRB0SATEE7 595 s, uptarch, ur%’PrQﬁ? Ce”u'ose
magr@&iudn S¥drhfd; @Wgﬁ%hé@dﬁ%% cdlcn@m éLL\%té‘Ctta!d”rﬁé/nrﬁfol &Ryl alcohol
expression of the cycl 1n- dependent ki nase
(liquidlitacheapanies) andghediken " cycl i n- dependent ki nase
inhibitor" refers to any conpound or 5 group of
conmpounds that is capable of downregul ating,
More&@& 8afate. bidemr fh?@r*ld%tspfdl@h ralifg dgedtd ahd n®lériy agents may
ampunt and/or activity of i%c I n-dependent ki nase.
also bewmcpmorateobmt@mejtahletaye@p@a E@Wﬁ@r@dabgﬁt&mﬁyocorﬁam about

5 to ég@bﬁebﬁq? W@g@ﬂ't gﬂﬁag lﬂ&?ﬁf@&eﬁ agnta[%ﬁﬂaﬁéla Hgégﬂbp%ccg%ng to the

Formplal Iyeeicitee hefsin @ whiaftgues tﬁérfeelf oF #Re togzpetiiapharonddetitical active

ki nase, or inhibiting the expression of the gene
salt ap @acjve ingredient.
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10 transcription to nRNA, translation to a nascent

pol ypepti de, and/or final polypeptide nodifications to
W@ 20000473689 pr ot ei n), which encodes the ki nase. PCT/EP2008/063715

Furthernore, a cyclindependent ki nase inhibitor nmay

also interfere with expressingn, nodification,

regul ation or activation of a nolecule acting

downstream of a CDK in a CDK-dependent pathway.

General ly, kinase inhibitors may be proteins,

polypeptldes nucl ei c acids, small 15nDIecuIes or

chem cal nojeties. S eC|f|caIIy

Su'tab'ﬁhpmdﬁé‘% dnelide WHBPWaEMitaHeR §F%Ph,oeek?6'|”yd1%%ﬂ' sugars such as
t r

glucope o LR 0N P SyRaRNRS, RS REBRRENE gt 368 oo acaci

tragacariihbot sodiusn sHéatet eamdﬁumnalgrmte:onarchlmgdmeédwlcellulose polyethylene

present ed by For S closed herein. 20 : :

alycol ZBHaBEHES < ARS FitoBlsiTicaoR ¢ RE, Fifva o meioned boric acid,
sodiuhN§t&Aras, s ngne¥fin r‘st@ﬁﬁb@é‘d%%ldﬁh NS&RPatd hdsdiuhheaceédt®, sodium

expected to have the abil |ty to arrest, or to recover
chlorigenandtheolike. he cel | cycle in abnormally dividing

cells. Consequently, it is suggested that the

conmpounds according to Formula | w | prove useful in
Suitableedisintggrants iicludes eedtth Nenedhdbellgesd, | agardibeatsites xanthan gum,

such as cancers. 25 It is known that s play a rol e
guar gymapRgthelike. proliferation, differentiation and

(ot o f €a 0

Sweel &G PR\ Png Hoch I oF ¥iCas bRReRRTREN AL ARENEE hfthuded, where
approfiriatsaskse disirdegtamds) dgiluentd, dulaticants, dbindarsestc. areldistsissed in more

|nfect|ous di seases, immunol ogi cal di seases,
detail ReleWdegener at i ve di seases and car di ovascul ar

di seases. WD 2009/ 047359PCT/ EP2008/ 063715 60 Thus, in

a preferred enbodi nent, the conpounds of Formula | nay
Solubibe pmisedensnaaﬁargmiablarrdmgr canaersrmasuincicde paypiogipyirohdone, pyran

th t t of
copolyfiesn Boiy OB REREe LRGI G RAP » Y bigToRTe thyiaspartamide-
phenéil Br eolfy@fﬁw@{e&rc@‘p@lyu@sm@mhfm@a withheal Rt PredfuefFurthermore,

For nul be used’in net hods and/o har maceut i cal
the cemﬁpusdfs |oéﬁbefp§esem¢elnveretmm€r&y be qupl%d%aoelgss of biodegradable

potynfieS Ysslan i sPREPIEY Htbo i, B ¥ i, ST PEATRE, polyectic acic

polyep@ldh Otaprolatitel r§@l§/ﬁ§2@’bx?f butyerignaeidor }bo@bﬁthbé@t@ﬁs polyacetals
di spl ay an increased 10selectivity for CDK9 than f

pO'WtSWH@?DV@P@; pRlygyanoassylaigs b@n%eéﬁoﬁ’mh%eoExW@@ath'C block
copol?rq@ré‘b?ﬁydarbpgﬁ of CDK inhibitors according to Fornmul a
to mce suffering fromnerve lesion results in a
hypoal gesic effect, in particular 15in nmurine nodels
rmato and neur gpat hi ¢ pain. The SCOV

fl
More?Yf%{t{h PR3IMacsitisal CoRRs NG ebksurseR} 'Hé(%'é“?%ma)ybe formulated
in sustAelvieskd ds'é f@?ﬂ' R hragid f?%or%% %ﬁtr%ll%?&%sé"%‘? any.one or more of

unexpecte 20Thus, in a preferred odi ment IS
the compemeinis aredetives lmgredlamm Hodoptimisee the rtger@mutlgp@‘feiﬁ (s), e. g.
an e ect ive a

antin @B ARVEY R BT SuiRhRheRoE! hREs e aiENY Rlease include

tabletEOIﬁzE'§H||1§]l Ibyer§p©f3'vbkﬁ@d1; |d‘ismfé@¢at¢(§?ﬂ'@9!é%dér %nﬁ@ﬂé@'réle‘ase polymeric
may be used reatment of chronic, neuropat hi

matriegsdinregnatedrmith Heyagivercomponeniapnd shiraed i isttdstrferm or capsules

t he
contaffg het bRy o OREs Rle RORsTholymaHe it e
selectivity for CDK9 than for other CDKs. The role of
CDK9 in the devel opnment of pain could be based on the
foll owi ng nechani smof action: Both cyclin Ti and CDK9
stinmul ate the basal promoter activity of TNFa. TNFa is
a pro-inflammtory cytoki ne and pai n nedi ator that
controls expression 30of inflamratory genetic
net wor ks. For nediation of cellular TNF receptor
responses, t he nuclear factor-KB (NFKB) pathmay |s

........ — gp— e a T N AN
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the TNFa receptor conplex (MaclLachlan et al, 1998),
whil e GP130, a subunit of the 5 pro-inflammatory |L6
WO e@ept 59 conpl ex has recently been identifi edPE@EEP2008/063715

anot her potential binding partner of CDK9 (Fal co et

al, 2002). As a key player i-n TNFa and interleukin

signaling as well as in NfKB nedi ated expressi on of

several genes (e.g. cytokines as pain nediators), CDK9

can thus be considered as a central target for the

Liquid rfeahrrwneparbtra:ms/ inglveleofsopdions, ssl.rﬁpeamoine)‘lardmémubslons As an
in (see Figure 2 10 For the treatnent

of
examﬁl@ur B95€ hin@yp&enm Qﬂﬁﬁcmaé%‘r &4l wg@r{q;gpy{ggetglypglkgolutlons for
t
parerﬁér%@%fé%qugﬁ%oég%gygmég C%g@eféﬁ’}'é&ér g%rlrclfgﬁ@ % gbg ohal solutions,
suspensiors, @id emulsiens ellingidi forrtrhere(ﬂ‘&ﬁatldrmr mayaaligbenclude solutions for
, rel ease, . n activation, a variety of noxious factors
intranggal s 7@%&9 nes (TNFa, 11 111, 1L6) and ot her
pro-inflanmmatory 15 nol ecul es (Huvve 2003). Mcroglia

are activated by stinulation of TNFa receptor or o
Aerospblprepareons: seipakle famimheiajioal may inelddeitsetlitiong and solids in powder

form, K rﬁ‘?@ i‘?é% ﬁK) rg?%@%ﬁd’hﬁﬁgb&g g@@} {a [@%?@%igglétlcarﬁ?l acceptable carrier

such %ehqgéntaéorﬁpn@sée@@esoe daditrbgem di scussed as
instrunmental in chronic CNS di seases and may

contribute to pain perceptr on (Watkins et al, 2003).
t t transcri
For Fﬁgg&gﬁ&ﬁq@c’? Eoﬂ at es exgﬁgl\sﬁg oﬂ’ggf S?,@hl égxg ,fn,)&u,l %f fatty acid
glycefid31ikg cocaa Ibutterlrsemériem firkt, (dridl e aotnldmgsedreai |sctbie¢h dispersed
or co i putor to

ee et . 2004) ri
homo p@@‘alt@l)ﬂﬁh@fe"%pﬁ ey é}sﬁr%gﬁ'%l h@,mo@n Fﬂr@oggpﬁous mixture is then
pouredEiftPESHve Al I?élfecﬁhfo%?dy alORE tdeo I ,bAb98Ereby (?Oﬁdlfled.

variety o i -noci ceptive/anti-inflammatory’ drugs
25NfKB i nhi bitors have proven their ablllty to

Also Lglc o flnz%%n%clgy ?r%uér%ptca:o 2 Ie eI Spgeng’ggr? ecflpp &ﬁlmverted shortly
befor@®REe! fo liquid [fOrrk @rﬁéw@hoﬁef&@m&r drahebrenterafl aditdstration. Such

action would | ead to suppression of a variety of pain
liquid fematnsusle $@U"¢f§t§ GHISPeR3ions, Anterauisians. Thus,

anti-nociceptive action of CDK9 30i nhibitors may be

superior conpared to, e.g. COX-2 inhibitors. WO

The m&m&smﬁﬁgow A6 7 phedet Ck@ntiBy  trhgy ebiyoe the delivered
reasonabl e approach not only for the treatnent of

trans%@:rmaélyr hhe érmﬂewalmmposmn%m@w heye thedorm eha gEerm o lotion, an
e
aeros%h?ﬂ{i‘/‘o? aﬁ%rﬂulsr arﬁc?ﬁﬁyptg@lrrﬁgrn bllr'igagg?ﬁ?c!eerenc %pﬂ%; @ﬁetb)é matrix or
reservgipBpedds ||saqrnv\£m|al‘the$r1afoutras parposechr oni ¢ pai n,
i nfl ammat ory and neuropat hic pain. | n a preferred
enbodi ment of the present invention, "pain" conprises
The t@ﬁ#%@ﬂﬁﬁl@'a‘é eeitéd ﬁ@ﬁarﬁ‘?@f@% ﬁi@@pé&ﬂ@'bbh@h‘er oT%cRﬁ'uﬁe made e. g.
may be chronic, allodynia (the perception of pain from
of methyloehulbss, polwmubakzoﬁolmrude)nathgqibrgalaje& ar gtanch for holding or

contaﬁrﬁj1 (éé]?pt&% wrnes o[orﬁ@r?stnt%@ é@%‘ ¥a\9@\l/$/ ?rgqrggrkaﬁt(g Lﬁ%%yvgt hard shells

are t%d't%‘lly'rﬁadé’@f Blended Wreslagivelyl High ¢l sFedih! de?stins RORMBEHES or pork
pai n"or inflanmmatory pain. "Acuté pain types conprise,

skin. blhe sgapsplst iseHi Mmay teNERiINnSEe oamausds Wit llyess apaquing agents,

p|aStlggg%g§ﬂ%/8P§ QRS A \)e\ée U?r%‘e'r] ’t%tag ) &% feg%é@ Lt eg@@b& solid dosage

urns, ~painh cause Ioca

form Isﬂﬁﬂ@éﬂsﬂmd Whitﬁheb@mpﬂge§ th’@%@ﬂV@ﬁ@eWeTnhs Wltﬁe@‘ﬂmle diluents. The
conprising: pancreatits, 15intestinal cystitis,

tabletginaeld Pr ﬁfé%l’edl by icoRMresHenar B{HEs Y, grangiations obtained by wet
di sease, ureteral colic and nyocardial infarction.
Furthernore, the term"pain" conprises pain associ ated
with CNS disorders conprising: multiple sclerosis,
spinal cord injury, traumatic brain injury,
Parklnson S dlsease and ZOstroke In a preferred

Y T - . a e
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neur opat hies (e.g., diabetic neuropathy),
post - herpetic neuralgia, trigem nal neural gia, cranial
woewwalsa, post-stroke neuropat hic pain, nultP@I/EP2008/063715
scl erosi s-associ at ed neuropat hi c pain,
HI V/ Al DS- associ at ed neur opati ¢ pain,
cancer-associ ated neuropat hi c pain, carpal
tunnel - associ at ed neur opat hi ¢ pain, spinal cord
injury- 5 associ ated neuropathic pain, conplex
granul@ginoiay greiufatiyn dr dyeonfpdutionued|pkovars twaipsrssh of ordinary skill in
neuropathic pain, reflex synpathic dystrophy, phantom
the afti np syndrome or peripheral nerve or spinal cord
trauma, nerve transection including surgery, |linb
anput ati on and stunp pain, pain caused by the side
Oral gélsgefes toftharadtive dangredientsl dispiarséd DS sohdvilsgeideis, a hydrophilic semi-
i o?t-sur gi cal neuropathi c pain, neuropathy-associ at ed
SO 'dB]é‘\rH('such as in idiopathic or 10 post-traunatic
neur opat hy and nononeuritis, and neuropathic pain
caused by connective tissue disease such as rheumatoid
Powdgrs fﬂriQCin§tituﬂ9hI®ﬁb@Fﬂ8;? powgadblemds coptaieingcthelmtive ingredients and

swtaﬁ%ﬁi{ggﬁgmgﬁga %L{%Pgei%& 8l g sj el 0@@@ feritis

r adi cul opat hy, rmnoneur opat hy, nononeur opat hy

mul ti pl ex, pol yneuropathy or plexopathy. 15 The term
Suitablg ﬂ&@@ﬂﬁaar%eﬁh@ﬁ@i‘cﬁﬁl Kadr ysyally make 340 e i maiarcrortion of the

comp@%ﬁgﬁ ! hdg%%gﬁ fbm pgp@%&lé tdll%b@ﬁéglpa%@g?gﬁ%ﬁﬁg Yctose, sucrose,
mannitol penal gerbitel, steraitess denvedcirems exhemtnh ot viidey, and apotato, and
cellul al n%@é&éééé@”ﬁ?@fﬁﬁ}pﬁ@&%llg%g H’F)éf)aorg% eSIf?gllu%%? in ?he composition
Q(Hmta(yoyl o [ | C(Q)lf%

can rbﬁ%%m t hat tﬁ? %g%sl %thg%lbi %Igﬁjpggnt g th:aclzor dl;%bgsti’t?on preferably
from &oouh2ateahows’ sy m&@wtham@moremtabb{rfrom about 30 to about 60 %

aﬂ%tl inflammatory effect in in vitro and in vivo

tammat ory assays. Thus, in a preferred enbodi nent,

this invention relates to a nethod of treating

i nfl ammat ory di seases conpri sing adm nistering an
The tgrmeddisioiegsamignrefers 4 meienals ordded cipclthe- eerpeesiben to support

d|S|nt%¢@§ﬁ %P%%%}gﬂtﬁ}elzsé%%céuélgh@/ %ﬁ@\% idg?%%?h{ﬁ gf 2 medicament.

Su|taE)I@rd|Q|ﬁt%grénﬁshﬁCMU@8§tQRﬂbsOfcdl@wmlobl\e" thedEfieE starches such as
di splay an increased selectivity for CDK9 than for

sodiugt ﬁ@ﬁbowmthylmrgbo@atgmﬁ oyt gemseEhAsslecpicbean, karaya,
guar, J%§a§é£%|%dhﬂt I&Eg@g%@ {\T/Eﬂ\tr?soﬁpgﬁvﬁnsamaﬂééﬂlulose gnd sodium
arboa(ymemylcelluﬂdsmrrrmtcmoqrydtaﬂmseellualusdss aand I‘r&osallnk@tl microcrystalline

cellIGRRRPUH 98 800 UL GiaSEAAT® 1565 PLIA RS CH s 2laaC B0d And sodiurm

alglnﬁsv%lﬁys O HPT AUIUATTMRS, d?ﬁ&""%ﬁér@%@eﬁ?%&hﬁr@ishe amount of
tunor necrosis 5 factor a a key regul ator of

disintegiainaimtiteocgmpasition seajerasigst iromt dbaut Zatohakg 20 %s by aveight of the

di s Lt t L di at ed
comps o8 Tera puip it apelid i T e R g
whi ch phosphoryl ates the I KB protein which dissociates

from Nf KB upon its Bhos horyl ation. D ssociated NfKB,
Bindess |@d3%|StJb$T@an@§wm€tfb ingif orc &t e’ tegethesmeowvdgstpasticles and make them

coheéw@B?f %Eﬁrb% sttﬂgs%%bln%@;égltﬁ% d&%a%“'lﬁ t}k? Fb%nJl&lon Binders

ogn i'te rva has een
add cohesideistrengeh slyeauy availbldf thatdikens of bemiref agént; Suitable binders
2003, Autoimunity, 28, 197-208]. It regul ates
includey US| %%%%r%@’@%ss@ﬁ@]ﬁsageﬂm fron. v@ethccgrn Mggsand potato,
and COX2. Targeting NfKB and its upstream signalling
partner | KK has already proven to be an efficient
therapeutic strategy in many ani nal nodel s of
arthritis 15[ Firestein, 2003, Nature 423, 356-361].
Bound NfKB assom ates W|th a coactlvator conpl ex

. - e Y o L NS PN NN N
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WO 2009/ 047359PCT/ EP2008/ 063715 65 costs.
Additionally, the Ab kinetics permts a nore or |ess
w@bkdovou7r3aot hi ng reducti on of circul ati ng TNFa. PAEEP2008/063715

result, physiologic functions of the inmune response

are al so suppressed [Laufer gt al., Inflanmation and

Rheumati ¢ Di seases, 2003; Thiene, pp. 104-5]. 5

Therapeutic interventions into the TNFa-nedi at ed

signalling cascade.w th kinase inhibitors aimng at
naturélag@es sushcds asagidBgblalK and trifadeanth, dbdvativesverseaweed such as

adverse effects - in nost cases due to a |ack of

alginig g&id, 1Sogiuy 2:gjaniesand ﬁ@‘m%@H@bP@'Gk@”ﬂ algirate, Pﬁ”lﬁ%ﬁ Mgerials such
[

AL e T g
polyvingtpyonolidomnke,ofind imorgalfa c r’gpmmdsantaaa\mgnesaducalu@inum silicate.
the interaction with physiological fupctions. o
The giGuat ofBiNder 12 40 costRRiaR My Tanger BAm Apaut 2 seiakput 20 % by
welgrﬁfoftth@ GHh SO SIS SRRy fF@FH abegt BNnb! MBI Vo BGtWeIgkt, and more

by avoi dance of adverse effects via superior
suitakdy &ont akouty3 torakowitobeby weiglttnent with CDK specific
inhibitors of Formula | constitutes a prom sing
strategy for the treatnment of inflammtory and

Lubridérag reflemta! B &l sisselsifsstanidesswhich ere @iddedndsh@desage ferm to enable
to Fornula | as Present ed herein may be used for the

the t&h‘%tagfi?émesaﬁw e rs)ieg tCofPresseth e aﬂﬁeaﬁgrfgpra.tgea@@wd or die by

reduc?_rg?e ftlgtr o it S%&E%I%g@?)ggg@tg % %’c@fﬂn gafr I?do%tearates such as

magnesitne etdaniamr, cakilimisteaatd, o lpotasviometeyrate rstedrid asidukigh melting
causi ng the jnflammati ti ssues and

point WR&EHU |c§ﬂ1%rr Naien ﬁ@ n Ogegﬁd § gscsodium chloride, sodium

benz%pﬁé,' APHIAr )écﬁfé‘ﬁ@“ sbalm ESRAR, ego[y%frgﬁéw@ gly&Blé'THﬁBODVL -leucine.
| Seases are hypersensitivity rea ns of "type I-1V

Lubricca:nts 25¢ esaaphl edted ahtte Verryn IaeidstEp U@f@@rmpn_retssmnc pince they must

pe pripédagcte Hifatigph HbPRTLIES. ctheX8indtht of hficént in the composition
may ﬁdﬂ@eoﬁgﬁﬂﬁb@ut oetd bBsut Bey.eBy tidiyhteBotREd8AMOosition, suitably from
anti recept or h per sensi ti vi ty reacti ons and aut oi mmune

abouty® §etasﬁput+2a%hgyrmeigf§ BAG MoPid 3yitablys fremeabeut| @ gue about 1.5 % by

We'gﬁyiiﬁ%gﬁ%ﬁgéfgoe°°d%??vér§ and Raynaut o 01 sease, type

|nsuI|n resi stant 30 di abetes, rheunmatoid arthritis

psoriasis, Crohn's di sease, scleroderma, m X
G“deﬁ@nﬁ'@:maﬁ@”@'ﬁs@ab pﬂﬁ?\éﬁéﬁs@k'ﬁﬂ)p}? ﬁpgsqqmgone‘m &il thgsphgrmaceutical

comp}gﬁﬁ%% th% Y 9@'@? P 5?50?&%‘?%&'9?%91%&5 So%hat flow is
roni c ver sus gra reac Ions
smooBD8a’d OQTBBQ.FEG]taEF:FF@@D@érﬁIQWdBd@@lhEom dicddmaed tdlbe term
"inflamatory di seases” includes but is not limted to
abdom nal cavity inflammation, dermatitis,

The %@ém%rﬁtoééf@%dt riﬁ'thé %W?drpﬁa& t%b@dﬂr étﬂidtam%oébbut 5 % by

ease, ulcerative coli 03|s ocul ar
weighdiod ther ﬁmalajompﬁsltmmmltably fehny abpet @||5steﬁ7@uaﬁc%sbg\me|ght
dry eye disease resulting from Sjorgen's syndrone,
mastitis, otitis, 5 nouth inflammtion,

ColorlR¢saderits b %tx@ipléﬁ&ﬂ‘?é\f‘ prolideresiéria@sn b ed dgpdslioHtor the dosage
osteoarthritis), | ammat ory di seases of the central

form. ftohoRrsiRigatscean mmot@dfon@g grafleidyee agisoebeskpaio a suitable adsorbent

such BEEI] i AR A TR A BER Lo e BRI H ARy LfFrom about

0.1 tocatelitd &s by lvagightrndf tamwmpb%utﬁom@uudblygnom about 0.1 to about 1 % by
at herosclerosis, heart failure), respiratory tract

weightnf | ammat i on (|nclud|ng chronic bronchitis, chronic
100bstructive pul nonary di sease), thyr0|d|t|s,
di abetes nellitus, osteitis, nyositis, nmultiple organ
failure (including sepsis), polynyositis and psoriatic
arthritis. Immunol ogi cal di seases The conpounds
accordlng to Fornula I are also enV|saged to be useful

o, g . A _ o g
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25Speci fical ly, imunol ogi cal diseases include

di abetes, rheumatic di seases, AIDS, chronic
w@r@noksent osi s di sease, rejection of transpl antEEP2008/063715

organs and tissues, rhinitis, chronic obstructive

pul nonary di seases, osteopokgsis, ulcerative colitis,

Crohn's disease, sinusitis, |upus erythenatosus,

psoriasis, nultiple sclerosis, nyasthenia gravis,

al opecia, recurrent infections, atopic dermatitis,

eczema and severe anaphyl actic 30reactions, but are

not limted thereto. Furthernore, |nnunolo

ical | .
The pigsenidaventiongsiatas (@ dee aﬂF@?I@ﬁr@%ors9&99@90%'83@%@%@'n'ng as active

rore SRS TSR S Ao SR AR ol o e

treatriért @tﬁnpnyuntyseobf lenullaﬂzammaiorwrdlmrders urflmunologlcal diseases,
t
prolfcrbfiue BieEaS /o P e et aPBeeRY oF rDREOeRr ks disgases.

Cell -cycle disregulation is one of the cardina
characteristics of neoplastic cells. Thus, said .
1} e e I
A suB@%Pg\g@ggdr ﬂegrengWk%g érﬁaﬁl sdﬂ Wblrhﬁgmeg réﬁ{i W’St suitably
a hudnan,diexgecteld sto IWpesentmsaaprqieedoft haint hieflemmesarydsdisorders,

rdi the t t ne
mmuBRRE s Satsaon. Bl alife ordbstiet oSG pediseases  or

neuro‘él@péﬁératlve diseeediiRghy nebP futhiV8NivhRA HPJSO&hg’(ﬂﬁg @xperience of said
method for the treatnent and/or prevention of

conditiops.of o1f @xamphee sdck eandvvsl obhpma@u m@ydmnawas:tr@pnnggcamdltlon that is

cousf L 8RBT 1 Rl RSy DL 80, B 1 anig o rumen

has be&f Reloei Wil tee ehalrhg péoﬂ)ﬂofc@daltd &t gvemageit 0§uz§1tye$1as painful
to cancer_disorders, including, but not limted to

CONSaMBIGNGAS nEHFPRIS ri%a'nfél'l@ﬁﬂgkilp% Sblﬂﬁpé$ sliaketies ngdropathic gg/peralgesm
n
and RIERLTIARe B R0 OFS BRLADIGE 8 Ml fsPlylgidSork partuiary
in an Iarem bethflamrbatiorgor aed/ermémgge nauptc?m ﬁxbdk))slﬁﬂegﬁdud]mxposure to
rcomg, . carcinosarcomg, cancers of the 00 or m ng
ChemPFfLesfﬁl%%Ut'Ct@Hﬁf%) e rardes o RBteRbIRSdi ng the brain
and cancer of skin cells. 20Exanpl es of cancers which
may be treated include, but are not [imted to, a
carci nonma, for exanple a carcinoma of the bl adder,
In or@ereacstachmeomq elesiredcthiesapeutil effactcithentespeative ayclin-dependent

col.0 enoc cinoma .and col adeno
inasg I dHIAS PR ONTRGTY b2 Bt ek s Ea W Hmunt.

small cell lung cancer and non-snall cell 1ung

carcinonas oesophagus, gall bl adder, ovary, pancreas

exocri ne pancreatic carci noma 25 st onmach,

The tggn\,m@rapw,tfqgllm efigctve gnoundy |ssu$qp g Hdieatamh) amount of an active
compﬁﬂH&”BP?h%ﬁhég%@c% g;'éﬂt tﬂaF%ﬂP@sﬁ%ém%g&S%kaP m&icinal response
mdmdtgdrpﬁlmsy’esporhsmkmyl @ccuB-lm:eI tissugirshstern, ahimel br human that is being

sougrhtalpy)@ &%qqar@ﬁpp{gﬁml%lgﬁBm%g@ o@oqﬁgh% gr Igmrgig%n%,nd includes
allevid§SRbPRRY 8UBtIrHERF td d'igé%%@'tfé Ql;("t‘r‘:é%ge‘d Iﬁ%e%mt%f the present
acute and chroni cnyel ogenous | eukem as
inventigr| adyerpap@sutlcailysgfﬁmtweeamounpcomnpeses,ye |gc, are woeonrd; that reduces
. thyroid i.cul ar, cancer t ynmour _.of senchymal :
pain, gfY Bftiuled, msgHidfie™ 45 beueeHE draiRaisoRy el « arinerapevticall
effectivel AMBUNOHerdies %ﬁnérhébn%h@ﬂfé@?@r@hyﬁ%@@@lé &fieet fMhe subject to
for exanple astrocytom,
be treader/ 047359PCT/ EP2008/ 063715 68 neurobl astoma, gliom
or schwannoma; nel anoma; sem nonm; teratocarci nong;
ost eosar coma; xenoder oma pi gnment ouny ker at oct ant honma;
thyroid follicular cancer; Kaposi's sarcong,
astrocytomm, basal cell carcinoma, small intestine
cancer, small intestinal tunors, gastrointestina
tunors, glioblastonas Ilposarcona gern1ce|| tunDr 5

o " o o o
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di seases conprising adm nistering an effective anount
of at least one inhibitor of a cyclin-dependent kinase
wa@ewmondizag to Fornmula |I. It is known that certedTEPDS$/063715
cell CDKs are involved in viral replication, i.e.
CDK2, CDK7, 20 CDK8 and CDKgy(J. Virol. 2001; 75:
7266-7279). Specifically, the role of CDK9 kinase
activity in regulation of H V-1 transcription
el ongati on and hi stone nethyl ati on has been descri bed
Such(dﬁedﬂweo$m806t4W|Il7&GQA)frolrS&ZjbjédBEtBSsubjectadpperﬁ@nge@h the subject's
enbodi ment, the invention thus relates to, a netho

of
norm@'r%%[ﬁ'% YalQel £ - @@'%r'@v@ﬁ@hhgw?'ﬂhbcﬁg%@”qjh@@%@e@e source of the
pain, C@f@rrhéﬁégoma rﬁin%t@trl ¢'9th@n n%lﬁ%rt 'dﬂ‘egﬁ'@émtth@f 8fticular inhibitor
ast one 1 nhi or a cyclin-dependent
admlrasmoedil angl Dtlneleactorsa As aweuli ih |$advisab:lmiowrdpmlcaw dgztermine an
frectd ncre ed sel. t|V|t tfor CDK9 a‘ forqfo
etiec 0(6 YHRYN 2"7§%5 d@ﬁ@ %‘%f IGHIAL, 86t oqf&EH‘S ances.
i nfectious dlseases |nclude di seases caused by
infection with retroviruses, hunman endogenous
The imeantioni will sew, bédpachizad ingrester isietgbwiih refesgnce to the Examples and

VIVIr adenovi ruses, togaviruses and
to theég Q%s\&ﬁg'%gbem fically, infectious diseases are

Figur 't §SRmd Al sEHig s HE ShngSdiens® imilg. motfl(Sifi S, as develope

by Dé&Sadstademd YP&SH F00D) a&/h*‘d,%vis &%r@éﬁé‘v‘t&é%ﬁﬁh@é{ﬁh 88d section of two
Her pes sinplex virus L%é , herpes sinplex virus

branCDQS(qﬂsiWeHC)atlcEmw@(na ¥ tlblaf asd(c@mmon\p;ﬁro@@mwrves) leaving the

S’?|ﬁgﬁ§ﬁr viirus (VZV), hunman cytonegal ovirus (HCW) or

u peSV|rus 8 (HHV-8), flaviviruses such as HCV

. ile.or l.ow Fever. rus, apj l | oma

Figurd 7 sehemaioa i deniciSe Ripriela ol of SRS a8 {leradl the development

of paihOExanpl es of infectious diseases include, but are not
limted to AIDS, borreliosis, botulism diarrhea, BSE

PRSBSOS B EFERRAL SR BB Borormed i LoS

induced mpige ciftev admenistatiamef@bompounds dif @ud 116A,
dengue/ dengue Fever, encephalitis, eastern equi ne
FigurendAared 4B Gep‘oﬁtf@f effectsiofeadmiaadfatibhtafsCompounds 1A, 16A, 20A,
Epstein-Barr Virus Infection, Escherichia col
and 215/r‘f R exBressisabbNRe antd dcbiinhPSLndused Taie Inbacrephages. Figure

an 4735 e AR GRS rcrophaces.

Figurder4ms skenkerthé Sheqigisesor, 1HEY hebsatdrients! | UPSZinduced THP-1
mal ari a, neasles, neningitis, meningoencephalitis,

macmmmagﬁ§CUWIcontag|osun1 nosqui t o- bor ne Di seases,
Parvovirus Infection, plague, PCP (Pneunncystls
carinii Pneunonia), polio primary gastroenteritis, Q
Fever, Rabies, Respiratory Syncytial Virus (RSV)
Infecilpp Zojﬁheunatl f 1 QW niti Rift Valley

Geneggggg ot s, sal nonell a
All reggérgél\&é*g@gphqs%%lefe Qm(fighgﬁ{ lgl)zaér?lcq- | gc@&%lgaster, Maybridge and

BororoNidiE Q& tuberculosis, ulcers (peptic ulcer disease),
hennrrhaglc fever, variola warts, West Nile Virus

e LEINS, 8RS0 cRSERAER Hesd o ESR! SRS e

Hnn@dﬁ:U$prﬁh¢ﬁ%ﬂebataaomo the treatnment and/or
prevention of cardi ovascul ar di seases conpri sing
adm ni stering an effective anount of at |east one
i nhibitor of a cyclin-dependent kinase according to
Formula |I. 30It has been reported that the field of
cardi ovascul ar di seases constitutes a possible
clinical application for CDK inhibitors (Pharmaco
Ther 1999, 82(2-3):279-284). Furthernore, it is known
that inhibition of the cyclin T/CDKO conpl ex and nore
WD 2009/047359PCT/EP2008/063715 70 speC|f|caIIy,

Y A~ 2N "
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20 bacterial endocarditis, fibronuscular dyspl asia,
congestive heart failure, heart val ve di seases such as
w0 naopBstent val ves or stenosed val ves, heart pt1/8R1008/063715
epi dural or subdural hematona, von Hi ppel -Lindau
di sease, hyperem a, hypertension, pul nonary
hypertensi on, hypertrophic growh, left ventricul ar
hypertrophy, right ventricul ar hypertrophy,
hypoplastlc | eft heart syndrome, hypotension,
The HiNMRI spectta averedieratdeh on2aMEROGBRYC erwMIOOdMimsepectrometer
el - Trenauna -\Weber syndrone, |ateral nmedul

(Variagyn B GHRICE P RaNAa Fee AL BPT Gagues (@ RaPBIRaWISiane (TS),
with tﬁétréﬁbuéﬂasio‘(\?e ?6t6ﬁsréso R4 inddmbPSBRALAY.

ocarditis, |sor ers of the pericardi um
phl ebitis,
e BEE B U e S e gr
di sease, restenosis, rheunatlc heart di sease, Sneddon
syndrone, stenosis, superior vena cava 30syndrone,

Anals ngr tachycardl a, hereditary henorrhagic

NMR pbais vRGé rr@féﬁ%r%&%faﬂb?u %fAmlzﬁ)otéﬁéé'ﬂ%ﬁ?éiS# ot bis abVdrdh 400MHz

rans, t hronbosi s, thronboenbolism varicose veins,
Mercwsahuarspﬁcyemeésr vaecidlowning akiweviptions a/renwsedular(smglet) d

(couel) SO ERLALTRTEE, DHARED: Jadcm (il ESTMS: Mass specta

were Viakbf 06&hVahNMBSAdScrY WreRss ARRB V,Qéétrérﬁé@ﬁbééu®ped with an
and Wl ff - Par ki nson-Wi te syndrone. Furt hernore, the

lonsprayt th intertacsy MBS Sciex; sﬁﬁ@é‘“i'n@%d@@nad%)ea% instrument settings,
data SGHNEON Inb RERLANPERIL é%nt?& e%%;gt %ﬁp@ $pRELSER h?s (Foster City,

CA, USA)GAmaW@tT"" sbftease fartWindows T 0L 180 — d@Descans avere performed by the
i nfl uences._ Neur odedenerative diseases CDK inhibitors
positiygJanigatien d%&&caﬁewoﬂs @(@P@Umélﬁt%ﬁh%t%K%@%\“P'@c?@'u’“ons were
a
dilutedRff| 5DAHretharld) 1 855k ToRAR SR FEAh Lok diions about 10 wg/mi.
Each dsaepleesolstiom ass Ahtzdrhiceer dsediys bgse mirosyrargeB( bphly shrough an

infusi?%@%y%g%%o%%g%hsrlﬁg@é1q5rﬁepﬁ-gir§|3$ntsp NALTREN. M UsA) and
fused%% & é’ép.ﬁ’e?@—t@&fhﬁ -at Ja5r-5|?é‘%f 2b faﬂ?/rrﬁﬁ n‘PIQ.Hngﬁwera&ﬁerr@t@aFﬁy (TLC) was

Formula I, are I nhibitors, are expected
done msing Wacherseyf Negel Pefy@mm% Slh GhE/4heVaqelisaton was accomplished

mana n odeqgeperati ve di seas
by MORROBRIRGIGR 4hesd AT oI aHed LY RARIG Witk peiasskim permanganate or
mnhyHFlﬁaSbl%n%n\%Fé’ d@flﬁ-‘é/cFBFleﬂ) @é@%f@&ﬁﬁ%ﬂ?ﬂéﬁ laVSilable reagents were

di seases conpri sing adm ni steri ng an ef I ve anmount
used efithaut fustier ponigcation. Anadyticat HiPLEy vlasreertgreredensing iandeeck-Hitachi

deviogs SeNaua- Lfow, S hapbimin | nep BT WEBGRAERE SM RETee, 125 x 4.0
mm (FRRK bur‘ﬂﬁr V OMDOSVIRFKIHASCHRY s @@e&'@%ﬁﬂ#ﬁ% ‘B‘ aﬁ@@ were used for

peri pheral nervous system including, but not
the d¢t|eniltnredf the puriied ¢campeures, indee expEss: lﬁfmfadhesma’S@SOf gradient A:

starti B ol 657 S G PRLPLL = h Tt A BT oL Ll agihin 15 min, o Ac-

waterd(@m)t afeer adifioHdl rmnﬁ#srenwhhgﬁbe agakiBhass mint AteNeRIVSer (95/5);
brain inj ury stroke, post-stroke, post-traumatic

charal@teilsmlpmmgyadlanUBsﬁtalrulng/@@geAcNeM@tsr 695t at hr 0 min to AcN-water
(60/48a§@ﬁﬁ§r1§emt aSAccE\g ?razgégﬁh?f:t_&e déltlghéfs%s"?mn remaining for

denentia

additibham @iempeo AeN-water 105/3); Mré&Eﬁséﬂlmom&méntr@%ﬂar&mg from AcN-
chrompsonme 17, frontotenporal denentias, includi

waterpi2dQ) af; gea(génlnptpo@ggg/gat@é ) é{\éﬂﬁll’béﬂosmln Prepara ive HPLC was
corti cobasal degeneration, Huntington's disease, WO
2009/ 047359PCT/ EP2008/ 063715 72 thal am ¢ degenerati on,
Creut zf el d- Jakob denentia, HV denmentia, schizophrenia
with dementia, Korsakoff's psychosis and AlDS-rel ated
denmentia. Simlarl Yy, cogm t | ve- reI ated d| sor ders, such

o o o o o,
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20

menory inpairnment, age-related cognitive decline,
vascul ar cognitive inpairnment, 5 attention deficit
walc@ondsss, attention deficit hyperactivity di BOT/EP2088/063715

and nenory di sturbances in children with | earning

disabilities are also consiggred to be

neur odegenerati ve di sorders. Specifically, the present
invention relates to a method for treating the

above-referenced 10 types of pain and associ ated

perfoncmemi utingres Manck-Hithchintevics: YAaN-saitereflow retenmmlllngrh);@blumn LUNA

di seases, proliferative diseases, infectious diseas

C18(at Ao 2000% Pér2 s iy edVericl). rh%tdrfa@%g@r?@p&k eVIS Detector: L-7420,
pump’ L%%rﬁler(mjﬁﬁg i %euéé‘dm treating” conprises the

preventi on, ane iforation or treating of pain and

associ ated conditions and inflanmtory disorders,
TABLEMEXANBLES di seases, proliferative diseases,

i nfectious diseases, cardi ovascul ar 15di seases and

neur odegener aj.i ve .dj seases. In.a _further aspect of the
MethBis et ipParatpdiasibs Faars MBBrald ded a conpound of

general formula (1) for use in medicine, particularly

Preparatidie 6f E@-{’Mth@ﬁ(yghén I)byﬁimlafn-ﬂla;‘rﬁﬁi%eslgéhdral procedure for
condi tions nedlateiayy e activity of cyc

preparagiondeiwynimidines of/gssifl |y CDK9. 20 There is
further provided the use of a conmpound of genera
formul a (L}\ln t he preparaK)on of an agent ménmtheo

treatnenﬁlorN preventjeneof _di seases and cond tﬂons
nedlah activity yclln depeﬁd&nt )
espec 'y 25Furt he t he i nvention pr;~ des

a met hod for the treatment or preventlon of di seases
n [ t It f i }
To o SLERTS & PERGTIBNL AN S8R0 0 5 1B pflg) 47 500 mi o 1. 4
dioxanemyas sdaher aﬂmnnilcn‘tseutwm@d aqreqa saditimi carbeeateadolsticoh Argon gas

was RUBRIITE 0PN B ST Rer St - ATHES CaRdPRHgTane (38.1 g, 186
mmol5f9éﬂoatt@t¢eI@é’tnbh@n;@?ﬁbé’dﬁﬂe&illa@m'0?9G@@enﬂ?Bt rﬂfﬁé\?ﬁﬁére added to

i nclude pain ammat ory di sorders, proliferative
reactldnsrea@w simutianebugly cand drmges was foeibblesufordarsdhee40 min The

reactf LRRE VAR o8 19 B0 Re e b o847 1 collefian of rpaction and

the nflk&es dpds canertreas@tddratdduBed i pregsiiree SiheC pdHARS vEss partitioned
are _di scussed in _detail above. Phar maceuti ca

betWQthPé%\ﬂ @angnwatepy Eh%ﬂwién%iW%ﬁﬁ@pélfat@%eNmf@bMth brine, water,
(0} . | "
cried (3851 BTN BUDRCFEALLER BL6RTRERRH hon sica oo
colummighbprinatograpioy délogng wuﬁorm%aethwsa@natectin VBCM to provide 6-(2-
i ngredient together with at |east one pharnaceutical

methas PP TIdN-4:amiR. (18 6) 5850 { M deM%catdeaaa/fsJ? (1H, 9),
|
771 WL BT D TR0 ERSETR B8 TPEn ) cHeRatt P MS () =

202. 10 ).ses  at Ieast one cyclln dependent ki nase
i nhi bitor according to Fornmula | as an active
i ngredi ent, wherein said at | east one cyclindependent
ki nase inhibitor has an increased selectivity for CDK9
than for other CDKs. 15 Furthernore, the invention
al so conprises conpositions conbining at | east two
i nhi bitors of CDK and/or pharnmaceutically acceptable
salts thereof. Said at |east two inhibitors may
inhibit the sane cyclin-dependent kinase or may al so
inhibit different types of cylin-dependent ki nases,
e.g. one inhibitor in the conposition nmay inhibit CDK9
20whi l e the other inhibitor is capable of inhibiting
CDK2, for exanple. "Pharmaceutically acceptable salt”
refers to conventional acid-addition salts or base-
addition salts that retain the biologica
ef fectiveness and properties of the conpounds of
formul a I and are forned fron1SU|tabIe non- tOXIC

N ~r—- " e
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74 pathway out of many. Thus, it is also intended to
adm ni ster CDK inhibitors according to Formula | in
W@ oovbiosst® on Wi th a pai n-reduci ng (anal gesi c) BQERP2008/063715

that acts at a different point in the pain perception

process. 5 An "anal gesic aggpt"” conprises a nolecule

or conbination of nolecules that causes a reduction in

pai n perception. An anal gesic agent enploys a

mechani sm of action other than inhibition of CDK One
Prepatation of Z-QMQJSM@S( 5-ﬂuol'o-a€methmtwrhbnjﬂ)—pynm:dm#-yl)

a’é)-lnfla tory zg éﬁNpSAIDs down- Org)%ulateg
acetamide, gefe IP’ﬁﬁ@ggﬁ@ IspEgpargtio qf RYrimidiges gf £lass

detected by the nociceptors and anot her class of

drugs, suchN&SNopi@f ds, CIalt r's the\p;iceml ofo”

n00|cept|v-\kn Qr pation CNS he i CcS

are | ocdlz=Nanest h&ti gs, anL;cd%#ulsantsJé

ant i depressants H as tricyclic anti

to CDK inhibitors can provide nore effective

Chiorbrgeha Chlsige 43 pEanbB2iT BhE Bmdihubs A0eAsowY 36 & Sispension of

6- (5-fﬁfo@o—@3tﬁ'efHdkypﬁéﬁ§rl?Wrmﬂme&am|Hé'F{BQT(F@ 12 mmc()) in_chloroform (15
I ndonet haci n. Furthernore, cyclooxygé€nase-2 2)

ml) af reonbitermpsratines INEis (2:869.f3. 87cmjx22’ 3 mmbi)wvﬂ%a@@e@ fo the reaction

mixtufe ol Rkt B I EohBleR i eERen o i @hydnents were

evapctatdte e fstiidud WeRNpUdTbd BY efaehr &sluthi éfehatography over silica gel
anti depressants are sel ected fromthe group consistin

g
(200-600 anesh puaifion e)ethantladi-n8%)Nor chiopefprmnand dried to afford 2.20 g

(5444 0 bRfeHER ppBLAR, MRAVESRIERITE, PREGERD 4 1127 (5. 1)

8.97 SHuntB req t’nesuwej oH)anBlsq@mvm)smzﬁ(mezgi) 4.43 (s, 2H), 3.86
aba entin BAB a n| sts é . L- bacl of en),

(s, 3 pm(m/Z) r(M”d")d proly: ﬁt?e/gonl sts and
cannabi noid (CB) receptor agonists, e.g. CBl receptor

Prepé‘:%gllirf'to? 2= f%%-%e(f ﬁre'tﬁo,@yglg%ﬂlﬁs ‘fz?’inle” g&%fe:%?tﬁ}%%dure for

onp05| Irons in the pr
preparation of pyyidinesdeficiads @ ki nase | nh| bi t or
conpositions of this invention, one can follow the
st andard recomTendatl ons o /Wel | - known phanesgut igal
sour ces RHACIN as 19th?$n n ton The Sci enceg_ani
k PUDITShi ngy

Pract | cgJ%i{LEhar ifac
2009/ 647359PC¥/ EP2008/ 06 75 The pharmaceutic
conpositions of the present invention can be prepared

To a ol 88 AR e i bertie pERE G G 8BRS miialbimnt 13Ei(100 m and
waterS 40 a’ﬁ|)e4®5cﬁ@rﬂo#c?\§/ﬂinldlﬁea§1mw@ \FY8 rﬁhﬁ)mrv@ésereméd Palladium

%ie arations are 5adapted for oral % plication. These
diaceteden (APEtrat B9 Monohs alndclPlaheU 76rg.e&kdRpmenolppnd ssodium carbonate

(21 3£%}§I rg%l wggg%aagch%gsto’:fﬁa[%hgﬁ %%gdrgt%teog?i@%?éactlon mixture was

stirred ratebh® terdbemturc bugiesgihasagtioau biohdtbr myewacatAftmsCompletuon of
for parenteral —application, including dernal

reactipAt F%é@%‘pn MEYrggwas @ncenqﬁaﬁegcmq%q repHp@q“pgg%qure The residue
S n
was fACRAE M ain| 2 ETEREEN Hatel TS BIREIRERE was, yopgrated, washed
with banealdrledumays'meoam cxlmlcbntngueail , Thomwbtaihedocrude residue purified
trasder licati in sajd _preparations in
oGP o 1D B ke e e RBP4 006l | AseAaLe i hexane to
[ bOV t present
providt coRBBLne ey 93?”9%?3@%%3??@%9 A Bbre ol ¢
t hereof as active ingredient. 15The pharnmaceuti cal
conpositions according to the present invention
contai ning at | east one inhibitor according to the

present invention and/or a pharnaceutical acceptable
salt thereof as act | ve | ngred| ent Wil | typ| cally be

I T o o . o s
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20 liquid filled), powders for constitution, gels,
el ixirs, dispersable granules, syrups, suspensions,
wa@pahobkmsse i ke, and consistent with conventi onaPCT/EP2008/063715

pharmaceuti cal practices. For exanple, for oral
adm nistration in the formgk tablets or capsules, the
active drug conponent nay be conbined with any ora
non-t oxi ¢ pharmaceutically acceptable carrier,
preferably with an inert carrier |ike |actose, starch,
sucrose, cellul ose, 25magnesi um stearate, dical cium
phosphate, calciumsulfate, talc, mannitol, ethyl
al,cohol (liquid filled capsules) and the i ke.

Methpgs Peover, suitable binders, lubricants, disintegrating

ts rLNg agents may al so be incorporated
Meth?ﬁe)n W’f’i’?‘i’%%@? 8{? capsul e. Powders and tablets may
& t 30 5 to about 95 % by wei gBt ofN,,a:\N ~
ndent ki nase inhibitor accordijng tjo tq
xgs recited h&#G% or anal ogugs™th
HN"t he” r espect ve phar maceuti cal active s8lt
i ngr edi WO 20087 4S8RI EP2008/ 063715 76
SuiMabIe i wders include without limtation, starch,
latin, natural sugars such as glucose or
Thlonulef:alpadedaeemcwaﬁ agipedidrrewise e wranledh mixisyeohan earboxylic acid
C I
RCOGHTR, Ei5hs2 P95 Loy DR DPM FAL St of Fodin temperature (or
heated gflngfiok) fand -NaxFhe vatatitgs deré abbporatdd Bodithe rédieua acid chloride

, be Nt | boric acjd, sodium stearate,
dﬁso&%d%ﬁ%é’\"g&ﬁ‘gt lp angtper taskewad deken asnixiie Kfamipg A (1 eq) and
NEts g?gle‘d}?‘érg %DW/A ghd e éblEﬁon of C|d§’:f1 ﬁgﬁcfﬂoggded dropwise at room

ts Inc ude starc agar,
températureniThe, reaammemxtgmrwajsmjwmd fgmrﬁ\ 2rid anbegueniched into excess of

ni fla |n agents as wel
sodiug} BiGeRifii S0t PR BB s Sraralachane she aaueous layer
extractB8 vﬂthslbmwgﬂﬁané&nbmeﬁttﬁ‘?bﬁlc Iéy’é}é FerBlypasHeldglRicBs§iVEly with water
are discussed in nore bel ow. 15Sol ubl e pol yners
and byinet ﬁl@dt(mzsm) agdceancestretesaim vagtoutpea crude residue. The residue

was sgjg)i%c&cm §%§%§3§@?‘H§,W§ﬁ?&%§§ e the pure compound.

pol yhydr oxyet hyl aspart am dephenol , or
pol yet hyl eneoxi depol yl | ysi ne substituted with
Methgdl%(Y’éWAT@éH@U@COIUQHWJ)er nore, the compounds of the
g\esent A4 nvention may be coupl ed to a~cl ass-of
"pi Q egloadabl e pol Xmers usef ul )lpac I ey ngocont roll ed
| &

f a drug Ar exanp QFye ..\

ycl ||n de e

on capnmm:rbamm pol yhydFoxy but
pol yor esters, D‘@’tﬂ cetal s, pol ydi hydropyrans,
poIAycyanoacryI at 8 '8K8 cross-1inked or arrphi pat hi ¢

k copol ymers of hydrogels. Moreover,

DlPEﬁH@r@ﬁio\ém |a@|§ed derfpoeliution o S@fcarh@X}HtCe%@ﬂtRGQ@ﬁtﬂ 6A) in DCM or
AcN 5@&’ sﬁrgeé é]rmljé 5 r?ﬁ}é%e?fé? fﬁl'b eghAR) ?)??ﬁ.%‘f@ was added and
€ the Tate contral easeo anyoeo nor e
the rrﬂ»ftutdm/asqmmgeerwm argarcior Vi rmgrﬁmb eddctionomaps iwassstirred at room
rapeuti c effect antj hi stamn

e ), €. q.
temp%r@tqr\?.tﬁ;ﬁ Sﬁ@rtsﬁlé‘t'PPl@é‘Sngq P\Hﬁn%%(ﬁs%%lew%ﬁ%‘eﬂo&e mixture purged
agaun%?%'rﬂﬁmdarﬁc?'tr‘?é}?ﬁeét'%e'é{% § gt sER%Y ri? é%(re?s 187h. The reaction
arying disintegration rates or controlled re
mlxtumnlwamrcaoleriatand:e/sonkepr agnas eith vwethothd. afdlrlfw:etlon by preparative

shaped in tablet formor capsul es
TLC/@%E@@?& ﬂ?%g‘%%rﬁ rHPPeYHat ed or encapsul at ed porous
polymeric matrices. WO 2009/ 047359PCT/ EP2008/ 063715
77 Liquid form preparations include sol utions,
suspensi ons, and emul sions. As an exanple, there may
be nentioned water or water/propylene glycol solutions
for parenteral injections or addition of sweeteners
and opacifiers for oral solutions, suspensions, and
enuIS|ons quU|d forn1preparat|ons may also |nclude

o r o o, . o
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Al'so included are solid form preparations, which are
intended to be converted, shortly before use, to

wo papaioa73or m preparati ons for either oral or pePCEREPBO&DE371S
adm ni stration. Such liquid forns include solutions,
suspensions, and enul sions. ¢20 The conpounds accordi ng
to the present invention may al so be delivered
transdernmal ly. The transdermal conpositions may have
the formof a cream a lotion, an aerosol and/or an
ermul sion and may be included in a transdermal patch of
the matrix or reservoir type as is known in the art
for this purpose. 25The term capsule as recited herein
refers to a specific container or enclosure made e. g.
of methyl cel |l ul ose, polyvinyl alcohols, or denatured

Methgd| &t(viaschiorostelytterfiativedB)di ng or cont ai ni ng

conpos/L\ons conprising the active ingredient(s).

psul€s Wi t 'hard shells are typically madeQof NFON o
Cl atively hi gtgel strength _gel gili nsl{r

bonkgs o in. “The capSU|e rtseIfRnay confgai n
smal | anmunts) dyesbas §tagents, 30
pl astici sers &ne/ or pg £ @m& WRS. Under tablet a F

conpr e8sed or noul ded solid dosage formis understood

d

Ao SRR 36 K1 PEEL 81 SOLETI M PR B potassom

carbometq)ur/\@s takegr amudigt iAehEDMR antedtimedwédr OO h. A solution of the
201 GMvE o Gy Sabipacy PVl Wt aoes ard,dhe sthole mixture

st.rreéPfat RESHh émpberdilitd ?drrbtt8|'(‘)e8@’r ) for 2 - &K &h@ﬁéﬁtb@&ﬁ!’xﬁﬁ% was diluted

he active i ngredients disp rse or solu
with by@b@piwaterc aeimexBaotedd witat ethyl dustater sTHerorganic layer was then

suceeB YL WERBRL AT Bl bt 8hGe: Fre LSGRIQE AT WA f cryness i

vacud® UBRE FefduE soDbbthifielal8s sabjelcted 4 Fﬁépal@tﬁké TRBYI8PLC to afford the
di l uents are substances that usually nmake up the major

pure eNpPordsHf the conposition or dosage form Suitable

di l uents include sugars such as | actose, sucrose,

mannitol, and sorbitol, starches derived from wheat,
Metheg'$) (Wao@uclﬁmid pPGlcactiondncrhlddkpses such as

m crocrystalline cellulose. The anobunt of diluent in

N0 ition can range from about 5 o aheft ™95 %o

of the totak«ﬁﬂﬂp05|t|on preflerab
N0 about—75 %by Veight, andg

Cl
30 to @Iagiﬁhs)g()(a%phys wei ght. Thélterm
di sj ntegeXnts refers ta,omierials added to the
coﬁbositloﬁ t o support, 4dicgamt egrati on and rel ease of F
t he pharmaceutically active ingredients of a
Tetrawsﬁri@faﬁmﬁphowira)paéaﬂlemd((ls)l (ot @@l%htw;as addeddo a mixture of amide

ReoSHE TR aneEPud SeliaT BRI bl &9 SHECIRR, A Burged win

argorgfoisl S, @&silAT uatbobas (2 kay and, Xamphos (1@gasiest Wenddded and
agar, cellulose derivatives such as nethyl cel |_ul ose

the whple BagsHraad Reymatithyareen far dSemimand sealest alihg fFraction mixture
was tﬁ8{1 Héla?ec‘c?ﬁt 130 G608 S dd hNEERrT HBAS ¢ ¥(§'?8$rln'tﬁﬁlper?ture It was then
cel'l'ul"oses such as So htroscar anef | ose
pouresiuo?loa@(cmlsgl wateraandl eaotrdxcﬁnﬂmuhtm 2thyhl apetatee, Thel m;gzamc layer was
as oni tes, ervescent tures.
washGHSHT WS aiee e g iNa SO ME RRBST T FIS I hinggdn vacuo. The
residiid B fsihed %saQQHEjEC?e@ %b[yr #}%P&Ws ‘Tde/ﬁPLC to afford the pure
conposition, nore suitab about 5 to about 10
compbynd&i ght . Bi nders are substances whi ch bind or glue
t oget her powder particles and nake them 30 cohesive by
formng granul es, thus serving as the "adhesive" in
the fornul ation. Binders add cohesive strength already
avai lable in the diluent or bul king agent. Suitable
bi nders i nclude sugars such as sucrose, starches
derived from wheat corn rice and potato WO

NSNS N A AN A NeovT ] e ] AN/ NN A= =~
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20 Gidents are materials that prevent baking of the
conponents of the pharnaceutical conposition together
wapahvionpsove the flow characteristics of granubEt/BP®08/063715

that flowis snmooth and uniform Suitable glidents

include silicon dioxide andghal c. 25 The ampunt of

glident in the conposition may range from about 0.1 to

about 5 % by weight of the final conposition, suitably

fromabout 0.5 to about 2 % by weight. Coloring agents
Methede5eXaa pbentis-cobhpingpomith thee oedarratidromict acitirend the corresponding

conposition or the dosage form Such excipients can
Ch/or‘?ﬁg'[[’)’ﬂ%”?)ood grade dyes adsorbed onto a suitable

adsqr beni+ 30 such as c(l) y ~of al um num oxi d%. Thes

ano tMe col ori ngr'age
RN Q by wei gbt

nt may vary from abdyt g,
e coppoSI-KiIron:” Syi
from#ebout 0.1 to about P by wei ght . H
715 80 The present inventio

09/ 047359PCT/ EP2008/ 06

LA (Gt j i 1 :

To a SOUATR! W bIRMACED! (1Ll B o FRRRPS of TS ang water (6 mi, 1:1),
6-chldroragienid mad-yl canibamoylapipabiflieet (1i.0h mmeeld wéne mddéd fairO°Chdollowed by

.reatnmen any typgof in, inflammatory disorders, :
palediyEr Al dai- BTeekoBER dBrommel At e sretaesssiiion of sodium
carbof@td (D YAFCHhElre SERPARDAURS WARUSIRARDANRSGH tephpiraRAE 86k 30 h and

"“A subject in need thereof "conprises an ani mal,

then #ltereddhioughnaraeite baddvinick twasiwesbeg withh et aceigiecilbe aqueous

e Lence any f f in, . i.0f y, , ,
ayer ascREHCLS WbV LRI 4R olarlE oyREF ek borpuned, wasned with
brine, ddie §1458,S O rahidoyesoth@ld shdasasced ptéssure. The crude product was

neur odegener ati ve di seases in the near future or which

purifieth &Y FRIFMACRIRPEIPEROBY o ISBg] REXAhEiethY bAGstatpas eluent, to provide

such ani mal or human may have a ongoi ng
the p@’éﬁgp{jlﬁ%th that is causing pain currently and is likely

to continue to cause pain, or the animl or human has
been, js,or will be endurin procedure oy event that
Methgd (Vi dapcotsstion By RURGL Baobicecsrian Ty et gimoshhere)
condig i ons such as di abetic neuropathic hyperal gesi a
15 and cgllagen vascul ar di seases are exanples of the
i 76T tNype; deptal warR, particularly in an area of
i nflammation or nerve.damage, and toxin exposure
(i ncludi ng exposure to chenot herapeutic agents) are
To a esotutfuinesf dfie tClz-pateaed tggmepound (1% mmodein 50 rat bf enethanol was

s A OB 8 it 51 BB i and 0
mixtu_i?_élggﬁia?is?ﬁ*r%ﬁe& rbBrrﬁtetrﬂ%rlﬁF!ﬁégn?@lr lay &H&%ﬁéﬁ@oﬁﬁ%ﬂib%n tf%r 8 h. The

. erm "therapeutica fective anbunt” Is useée
reactiondmbduee avasarfiierad dhroughaceliteeansdnpeunalyenr was evaporated. The

: rmaceutical ent,. th Ligcl t i ol ogi cal .or .
obtaifRE TG WeEpkRET ciehVEbuEr St IS AT bufligietyt ether
and driedaurides Siaeuu Byt Gitairathien@udeprodii@Nwhitkt was deeified b3Spreparative

sought by a researcher, veterinarian, nedical doctor
TLC/'dPLgt her clinician, and includes alleviation of the

synptons of the disease being treated. In the context
of the present invention, a therapeutically effective
MetheddunViacdexpolestion uadgr acidrcoaoitiont HyfrabanedbiE€d) pai n,
in particular inflammtory or neuropathic pain.
)(S ecifically, a therapeutically effective amount
th i

Fes -ar—»anbhtHWhi ch exerts a hypoal gesic effect in
lsubject to 300¢ treated. WO
2009/ 047359PCT/ EP2008/ 063715 81 Such effective anount
To a sblutionaosfythier Bot-pudteetsd tampobpect rdednici 2Q noinot he4-dioxane was
ubj ect’'s no . sensitivity t . ain, its
added &y SALIORPGHC] iBgh. S-siRraneni4 Rl 20dn slirioomeqperature and the
pai n, the node of adm nistering the inhibitor of CDKs,
the particular inhibitor adm nistered, and other
factors. As a result, it is advisable to enpirically
determ ne an
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5effective anount for a particular subject under a
particul ar set of circunstances. The invention wll
wmowlersgescri bed in greater detail wth referp@rgP1008/063715
the Exanples and to the drawi ngs wherein: Figure 1
schematically depicts the sgared nerve injury nodel
(SN I nodel, as devel oped 10 by Decosterd and Wol f
(2000), which is characterized by ligation and section
of two branches of the sciatic nerve (nanely tibial
mixtuse Gvasostimed ger GniealAfteethigsthel saivémtgwhb eevaposdtedetovgive the crude
. intact, Fi %ure 2 schemat i c_allé depi cts aTEOSSi ble role
amingYEHORGI0KEIE 53 La iGN WHS PHETIRR ¥p6%h¥ﬁ¥w%f ANRLC.
15Figure 3 depicts the results of cytokine
nmeasur enents ( TNFal pha) performed with LPS i nduced
Method®: (afatmixeddmihydstiejat i on of Conpounds 1A and 16A.
Fi gure 4A and 4B depicts the effects of adm nistration
O of Conpounds 1AmML@NBROA, ang 25A on expression of
)J\TNFa”aH;NT L- 6T CPSTTtucegd xR macrophages. Figure
R™ @K shows the results of TNFa-measurements in

PS-induced THP-1 macrophages, 20 Figure 4B shows the .
NMMAE 35108, T3 1 163 BRI MR ATESd 16 2SS PRGNS ROGIA SPIUTON (-15°C) of
. I ) r ti 0
e cATBGFREAAETE o RS P qoHIELE o CAIE REAPRIZ T2 o ) ves
added\aRSEwick g Alfte€ StirriNgdfor Cifs, mig ressrbpriateMayibie (g8 ramdl) in dry THF (2
25Boron Mol ecular., WO 2009/ 047359PCT/ EP2008/ 063715 82
ml) wiReaddachRRd dp CRixiuraeNas siEed dén o AUMMEREUR tifla, 4 wad allowed to
warmMd roctR4eh| Fe. ﬁ'N@r%di’vrl%nt \%‘?'@\%@Fraﬁgafiﬁ v eén@!‘tﬁ% obtained
given In ppmrelative to tetranet si 'ane ), Wt
residuenevasedissolaed soleteylt agetateo( O edpneastedawithntherbh@l, water, aqueous
NaHC?ég {&gﬁég%@bbéﬂggﬁ&e@wﬁmﬁqﬁgPe%;%%wemd ovnerﬁ%‘\gys%zl. After filtration
the s@PESWAEs BohSoBeEd ORdEte@licad Brédeire Ahd BRIGEPEShPOIRS Rfas purified
or on a Varian 400M#z Mercury Plus spectroneter. The
by a suillabtecirgmeeibgr@phint inetiwdar e used: s (singlet), d
(doubl et), dd (doublet of doublets), t (triplet), and
m(nultiplet). ESI-MS: Mass spectra 10 were taken with
Methad 9Y0%aSfdp25tebibn 3haenBsia coPeRione i mbaksof PPAJ W th
an | onsprayTMinterface (MDS Sciex; Thorn Hill, ON,
)( nada). The instrunept settings, data acquisition and
d5si-ng-wer @FéotNol | ed by the Applied Bi osystens
(F_(I)J?r,f er City, CA Uéﬂ\) Anal yst TM sof tware for W ndows
NT 50 - 100 scans were performed by the positive

To a $6I0tiGRbT Pz Bic-pEGBCERIc M SoRRE 0T Inehel)ime speskamount of DCM was
Sanpl e solutions were 15 diluted with 50% nmet hanol in

added) s ixlyreicd HoMPGM “eln1cdndéig palutiensvap slifredofor 2 h at room
: o], Ut | [ j
emp it 3R 2SR EqRe s PR RLERIMT LIRS T resurec
residupwes gwisied Dy grieparative M31C/HRREL.s; Hol [ i ston, MA, USA)
and fused silica capillary tubing at a rate of 20
ul/mn. Thin layer chromatography (TLC) was done using

Meth%‘-‘»fb?z(ﬁ)é ee(?qﬁgé%,%g),s gkhﬁ%ﬁﬁa Vi sual i sation

was acconplis by neans o I ght at 254 nm

/Nﬂ)d owed by dyei ng t ;]NHhot assi um per manganat e or

Z /T nhydr i Rane$oili vent e distilled prior to use. Al

o _donmmer ctattTy avail abl ellreagents were used w t hout
fu .

her purificatio An& ytical HPLC was perforned
usi ng a_Merck-Hitachj device: AcN wate flow rate:
To a plufibn S1)ite Hirords™Vaie 2 5ien d S0 kph BB Wasiagded Raney-
Nickel! tkder BHRimdspheRo oBiitdgdd bRAMheRkieeHas stirred at room
! Gragilvg);n A B ang] vavere uscled or 25 the g(et ection Iof
temperaturpwnider @d atogspbeacsoi mydrbgere karfphehe reaction mixture was filtered
Characterisation of gradient A: starting from
AcN-water (5/95) at t = 0 mn to AcNNwater (50/50)
within 15 min, to AcNwater (95/5) after additional 5
mn, remaining for additional 3 mn at AcN water
(95/5); characterisation of gradient B: starting from

. 1 N - o, a .
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water (20/80) at t = 0 mn to AcN-water (95/5) within
30 mn. Preparative HPLC was WO
wWQ0@9/00BFB859PCT/ EP2008/ 063715 83 performed usiPgI/aP2008/063715

Merck- Hi tachi device: AcN-water (flowrate: 6 m/mn),

colum: LUNA 018(2) 100A, 2%g x 21.2 mm 10p (Merck),

interface: D-7000, UV-VIS Detector: L-7420, punp:

L- 6250 Merck-Hitachi was used. TABLE 1 EXAMPLES 5

Met hods and preparation of the starting materials

through egatiteataindnthef s6lveat metshexgpdrated.) Tye iobitained 4ma<ltu|reewas taken in

neral procedure for ﬁreparatl on of pyrimdines

dietny, qibersiTed. T4\ codoMaBhes B SUStBY BRI Ry LB oder vacuum to
obtai e o T e e B S R Do e

sol ution. Argon gas was purged for 30 min at room

t rat ure - Am, no- 6-chl oropyrim di ne (28.1 g, 186
Methpdeh (G dobiating P e BRORy B GHISAEBLI | adi um (5. 00 g,

77.5 gmol ) were added to reaction m xture

Si r?tétaneouslyoand argon gas was bubbl ed for another
NH, 40cmr9The redction m xture was heated to reflux for

Y 16 h, _TIC co |NHT5 conpl etion of reaction and 15 the
n{\'ﬂ%P%Mvvas corcentrated under reduced pressure. The

To a sPjRcot Byopriie (L AREP e Nieke tednaieDh P, (THapywas added

meth&fés%%oﬁ%@ﬁ@ﬁhe%%@%ﬁ‘%ﬂt éﬁto@é A-'?Hﬂf? Qt%ﬁ%%?‘ &dd#hal 0.5 h the

residue’ purified through 'silica gel colu
reactlohrmvxmregrv@tiyutedumtmgthml ehetatyd & mJ) vegsitest with ma:benvand brine (5

ml peéw OV' %pf ﬁ&édr% ﬁ%‘z gﬁﬁl )é\?t%rffl Ionstﬁe sgb,ca as evaporated

under( 1#édu@)3d DrédsurdH, The, Gudé- 7:0 o(u%U Wis @uﬂﬁe&lﬁy a suitable
, 3.98 (3H, s); M5 (mMz) = .1 (M+H).
Chromggva}mﬂmmﬂmd EP2008/ 063715 84 Pr epar at i on of
2-chl oro-N-(6-(5-fluoro-2-net hoxyphenyl)-pyrimdin-4-y
1) acetam de, general procedure for preparation of
Methpwr12yi(diarreacitdn of @ soByanateUnttpam aanee)| chloride
(2.30 g, 1.62 nm, 20.4 mml) was added slowy to a

suspensi on of 5 NEN o
N6(5f|uor02rrethoxyp enyl py i m di -am'ne(S.OO g,

43. 7 mol ) iNEtchACHr of or L ERE .
| _NEt 3 9.80—3_87—519, ) , 275Hm)I)-I\Nas add

rebction mxture and stirred for 24 h. On™¢
of reaction, the volatile conponents were evapor at ed.
The residue was purified by flash col um

Toa §6|U96ﬁfo%ha§6%yém¢é (15'n|1r*n69 @%luéﬁ@%é%} Wa"shéddé“‘d agsolutuon of the
nmet hanol i n chl or of orm and drledto af f

amln@(tmngotmn (t@uem%(Z &nl) ehd° Ge's“hee"@sulbﬁgdmlmwremm(edoo a sealed

tube %QW?@?Q ngFi% H%gct‘pr%@ %e \i/'a_éy 7ch|§tse£l4w~kf&]etr%_b7a%etate (10 ml),

washéd 4/&tr( wat@Hhnd orife (5 miBpbke washing step) 2P0 GhkdloveHMNd2S0,. After

ity: 98.3% Preparation of
flltrathn (gipﬁ; gpl(yeet \vas eaResajeth EAJEN r;gd,upﬁd dregsurgehlze gfude compound was

purifidt B S4HiBblePEnrBRRRGGADh R nalnddy" i m di nes of class C.

Synthesis of the examples
Example 1: (3R)-N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-N-methylpiperidine-3-

carboxamide
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To a solution of 2-Mthoxyphenyl boronic acid (10.0 g,
66.1 mmol) in THF (100 M) and water (40 m) 4,6
walcabloorspyrim dine (10.1 g, 67.8 mol) was adPEemEP2008/063715

Pal | adi um di acetate (750 ng, 3.30 mmol) and PPh3 (1.76

g, 6.70 mmol ) and sodi um caggonate (21.3 g, 201 mmol)

were added to reaction m xture at OC. The reaction

m xture was 20 stirred at room tenperature overnight,

reaction nonitor by TLC. After conpletion of reaction,
Prepdrhtiom eaof i otheni xirecgrsops (R)pisemtyl at e€(6£(ldaetmagl|uh‘@1yl)pyrlmld|n 4-

ssure. The resjidue was extracted with ethyl acetate

ylcargc)ﬁq@ow{,g}@@rl dingrd-¢argaxnylets ayer was separated, washed

with brine, dried (Na2SOQ4) and concentr at ed. The
To a gpluEiPREd Ecfmetheeiphesy iR imidd4 @mioadh- 8 9i 28 8gé1rn0|) in 60 ml of

C I h 3
Dcmiﬁbﬁg{%&n% gg&@g&ﬁgawn ngﬁ 4%5 03@@ %g)’"?@kfbk@d by N-Cbz
mpecebtnne%to&:dclwlbndaw .00 g/\QSZQOI%GF)?[Bﬁﬁ)%@'d EB&DN%@BﬁBle&:oﬁﬁlc acid and
oxalyl cﬁlgﬁgéc’]pgfggwwbt h?qdq %h;@ovrh a%r%élg?ﬁ @Peloar I de %a@%%mlytlgé stlrred%or 2 h and

d
wash SIS WIGE P bAEr 218} S AR ABMIS 40, ind concentated
The dbtainegpcrude nErs;dlEVWasrpaﬂ;sgd [’ﬂ@fdughcpes:t ofr sibch gel elotmg with 25% ethyl
rature ( heat ed

acetalfS] 11| PESAUR ! d0e LIt ol AR e 3t Gei2amat iy PRy pyrimidin-4-y-
carba%ﬂfd&#lo%éffC&aYS@'xylé'teCtB}{S @%lﬁ%‘?%)n anot her flask

taken a m xture of amne A (1 eq) and NEt3 (3-4

'H- Nl\ﬂé&éégbgﬁg?mﬁ%:g’fﬁﬁ ggds.tfg (t1fFP' t59p @fH ?cﬁégdﬂéﬁ' H Cbed) 7.45-7.35

erper at ur reac
(5H, ri’n)><7tt11667 wgzrstmy r5320f(2H 9), 44ﬂ)m|2@r(dmtmemh®4|02t(aH m), 3.98 (3H,
SS sod bonat e sol ut
s), 314&;?eﬂ7v08§| é@ba? 98&19%4&% ie). Bl 1(Aemlexd: ?%&%%(M m); MS
PCM  The conbi ned organic |ayers were washed
(mlz)su%:@{es& vely with water and brine, dried (Na2SO»4) and
concentrated in vacuo to a crude residue. The residue
was subjected to either preparative TLC/ HPLC to

Preparation of ER§mpie § compound. 15

To a solution of (R)-benzyl 3-(6-(2-methoxyphenyl)pyrimidin-4-yl-carbamoyl)piperidine-
1-carboxylate (7.0 g) in 50 ml of methanol was added 10% palladium hydroxide (1.5 g)
under an atmosphere of nitrogen and the mixture was stirred at room temperature under
an atmosphere of hydrogen for 8 h. The reaction mixture was filtered through celite and
the solvent was evaporated. The obtained mixture was taken in diethyl ether, stirred,
filtered, washed with diethyl ether and dried under vacuum to obtain Example 1 as a
white solid (3.5 g, yield: 72%).

'H-NMR: (DMSO-dg) 8= 11.10 (1H, s), 8.95 (1H, s), 8.67 (1H, s), 7.84 (1H, d, J = 10
Hz), 7.48 (1H, dd), 7.20-7.04 (2H, m), 3.98 (3H, s), 3.06-2.56 (5H, m), 1.96-1.32 (4H,
m); MS (m/z) = 312.9 (M+H); mp: 210-213°C; Analytical purity: 95.5%; Chiral purity [
R=91.62% and S = 8.37%].
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A DI PEA (2 eq) was added to a solution of an
carboxylic acid RCOOH (1 eq) in DCM or AcN and stirred
wo 0009057320 min in a seal ed tube. HATU or HBTU $QT1/8P3008/063715
was added and 20 the m xture was purged with argon for
10 min. The reaction mass wag stirred at room
tenperature till a clear solution ensued. Amne A (1
eq) was added, the m xture purged again for 10 m n and
then heated at 80-100C in sealed tube for 2 - 18 h.
Exam‘ﬁle 2: e ds(6-(Brflooxo 2-methoxyploé reyl) gyriimidinke g 1) piperidine-3-
|d(dfe Purification by prepar ative TLC HPLC
carbq*qm dTFAe pure conpounds.

Prepa%ﬁﬁ&'ﬁ %ﬁﬁ’é%,?é‘cyrggrz@&@ 6@@@39&2%&%‘2& g)‘HQNgP) gy in)-Af-}/IlciarbamoyI]-

oroacetyl derivative B) ,.....
plperllsllr@ 1-carboxylic actel béhzyl eﬂ/el?’\ YLN ). A H Am ne/hydroxyl
eri.vati.v

h 2 )
To a §ELlER r S 1o mbtaedphedy Boredle pRSIR et gemagiflin a mixture
of Tl-ﬁ-*l 'ahﬂexﬁafe@r(60m5 . 1;Abéﬁ’i ta- glcﬁlbré |nﬁﬁB|n0419/R$‘a¢E)d|4no¥]I)p|perld|ne 1-

derivative was addéed and
Carbomlﬁllt%(QrBﬁig,lﬁeO mnn 9wsaadc2/e@loaﬁ0 “Enfedpwedray palladiym acetate (12 mg,

005438 et ARG FFLeA g b Bl <ttt fEroonate (2

ml). ﬁHee réddioni MiXtanee vasestirtdie at $ome@mpabwrmsheo Widnd then filtered
ter, brine, dried (Na2SO4) and concentrated to

throuah;aqéggteu bed aviieh wae Waskieduwith thi; aceiate. wHe aqueous layer was
extrac?tlé@l\/ﬁﬂ y {g&%@?m rig\é‘ﬁ Tllagégp \}v%é ?%ﬂﬁ n%ﬁdwtagﬁ & With brlne dried

mpoun pe '8actT on

and mp@e&bdMﬁderNa@b@emﬂ)résm@\lﬁhel &u‘d@dpﬁdaﬂhab das purlfled by column
at P s, Hl thS20c]13 _ , ..
chromatography, using hexane/ethyl acetate (4:1) as eluent, to provide 0.31 g (yield:
53.8%) of  3-[6-(5-fluoro-2-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-

carboxylic acid benzyl ester.

Preparation of Example 2

A mixture of 3-[6-(5-fluoro-2-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-
carboxylic acid benzyl ester (0.25 g, 0.5 mmol), methanol (7 ml) and 20% palladium
hydroxide (0.12 g, 50% w/w) was stirred overnight under an atmosphere of hydrogen.
Then it was filtered through a celite bed which was washed with methanol. The filtrates
were evaporated under reduced pressure and purified by column chromatography to
give 0.125 g of the desired product along with a nonseparable impurity. Further
purification by preparative HPLC gave 2 mg (yield: 0.8%) of N-(6-(5-fluoro-2-
methoxyphenyl)pyrimidin-4-yl)piperidine-3-carboxamide as TFA salt.

'H NMR (400 MHz, DMSO-ds and D,0): § 1.6-1.7 (m, 2H), 1.75-1.9 (m, 1H), 2-2.1 (m,
1H), 2.8-3.0 (m, 2H), 3.0-3.1 (m, 1H), 3.15-3.2 (m, 1H), 3.3-3.35 (m, 1H), 3.8 (s, 3H),
7.1-7.2 (m, 1H), 7.35-7.4 (m, 1H), 7.6-7.7 (m, 1H), 8.8 (s, 1H), 8.9 (s, 1H); MS (m/z):
331 (M+H).
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FF 1, 4-dioxan Tetrakis(triphenyl phosphi ne)pall adi um
(0) (5 nor/o) was added to a m xture of am de RCONH2
w@ 2008m)738md C (1 eq) in dry 1, 4-dioxane in a BPEWEP2008/063715

seal ed tube and purged with argon for 15 mn. Cesium

carbonate (2 eq) and Xantphgs (10 nor/o) were added

and 20 the whol e mass purged again with argon for 15

m n and seal ed. The reaction m xture was then heated

at 120C for 3 - 6 h, before cooling to room
Exaniplejder N-(68-2-flubredsmetikoxyphemyl)pyrimidinebylpipdridine 3}

extr&cf}egii Xth ethyl acetate. The organic | ayer was
carbyam FA water, brine, dried (Na2SO4) and
Prep&%ﬁ&f%ﬁég@é\ﬂg%&ﬁ’ J ec?ggétﬂgebdr/ ggﬂ?rgﬂ;gg)h%ﬁ@g?gﬁgﬁ&n -4-ylcarbamoyl]-
plperldfrfee‘i{d:atbwybuaeletSertzyhpstBnds

200 /047 PCT/ 08/ 3715 87 I\/leth : :
To a &0 DRRR -k ST RORRDEGY G arT oBo PO, O 2 B! driefln @ mixture

of TF;IFIr ra@ﬁﬁ%é‘ﬂeﬁg (6 CRlIor p1 Pyr3-{6-ghlﬁﬁ8 pPrimiEHQ- )ché})o’ah‘mplfjerldlne 1-

To a sol ution’ of boroni c acid
carbop(yillca aﬂl&tbﬂr@ybfesueﬂ[:((baa 9atle93 (rerrml) was] pdded at 0°C followed by

pallec acHida e B ST ol SIS o Bereh HoBaclety PR Sotuton o

sodiufMearbonBR@ d). T hérf@bo\,tlcﬁﬂdw|>&uE@W@l§?§t|ﬂ@dSal|rdbml®mﬁerature for 30 h
sodi um car bonat e . The reaction m xture

and ey filkgredt threleeh t%rﬁ?@teatb@ﬂewhdﬁh ¥@sh washet h\é’thﬁ?melaé@tate The
aque&ﬁ%r 9%@? \ﬁﬁeé%trra%t&e%‘ﬁpéwl URS HES fipd o\é@é 1 tef%qfﬂéé Shupre combined,

e ‘aqueous was extract
washadewlm brlnehdn@d @Al evdmya#eﬂ wvedler rtedmbe@qﬂes%eh@devmruhe product

10. brine, drie Na2SO4) and evapor at nder re
was PERH GCOTIS ChOEIoNTY: s TAtene ey ekl ) a8 eluent, to
r o] u exanes et vy Y oY: S b A-
providd" Y g @ {(Jsﬂéld. %6?9%2 dﬁ?t?é%'@llﬂuﬁ/bﬁ‘cfﬁgﬁétg@mhgﬁpn pyrimidin-4

to provi e pure pr

ylcarlmapogi-piperidmebi-cpeddxytic anidHyahzykester.under hydr ogen
at nosphere) 0 o Ay ,R R' To a solution of the
Cbz-protected conpound (15 nmmol) in 50 m of methanol

PrepafationddEExampIes! | adi um hydroxide (1.5 g) under an
at nosphere of nitrogen and the m xture was stirred at

A mpdde t@‘rrp?effafzxﬂ@or@n ethaxyuphe’yl ey emidiniyy cadpemayd-pigeridine-1-

carbodye ¢ BRGUTTSHLL0 &, GBS rirhoD ThE MR MERRY So% patiacium

hydromdet w €2 RS0 keW) wagls@téy ovetrigtt, ur$derraredtm6s;bﬁa96tﬁ hydrogen.
d wwth diethyl ether and dried under vacuum

Then (b‘b"ﬁ’a$ miteres Bregh gestiiecbed whichwagsvariiad Wil nwthanol The filtrates
were %fvggarag%d; :&fﬁc gé{ih onspg%\/@st#gg%gaop&‘i@ BEPERGARL EBmatography to
give 0.2 g (93.8% vyield) of the desired product along with a nonseparable impurity.
Further purification by preparative HPLC gave 2 mg (yield: 0.9%) of N-(6-(2-fluoro-6-
methoxyphenyl)pyrimidin-4-yl)piperidine-3-carboxamide as TFA salt.

'H NMR (400 MHz, DMSO-ds and D20): 8= 1.6-1.7 (m, 2H), 1.75-1.8 (m, 2H), 2-2.1 (m,
2H), 3.0-3.2 (m, 2H), 3.3-3.35 (m, 1H), 3.6 (s, 3H), 6.8-6.9 (m, 1H), 6.95-7.0 (m, 1H),

7.4-7.5 (m, 1H), 8.1 (s, 1H), 8.9 (s, TH); MS (m/z): 331 (M+H).
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HC1 HN, R 25 WO 2009/ 047359PCT/ EP2008/ 063715 88
m xture was stirred for 3 h. After this the sol vent
woameyvespor ated to give the crude am ne hydr ochdDEPIIES/063715
salt, which was purified by preparative TLC/ HPLC.
Met hod 8: (via m xed anhydrigge) 5 0 ROH + H2ZN(R 0O
NW CAIBE RN NW (131 ng, 143 pi, 1.3 nmol) was
added to a stirred and cool ed solution (-15C) of the
carbonic acid (1.3 mmol) in dry THF (4 m). CAIBE (178
Exanmpde 4:7N-(8-(2,6-dimatbbxy plen yjisaimidiapdvyt)pipeiidiae-3-carboxamide *
stirring for 15 mn, appropriate amne (1.3 nmmol) in
TFA dry THF (2 m) was added and the m xture was stirred

Prepatduh 81 LD MRCERr (e {2 B eim By e P iaT A ficarbamoy
piperidimng- 1 foarivydic med berwytiagtenas di ssol ved i n et hyl

acetate ), washed with 1N t er, ,aguequs .
To a ,ﬁg. ’Oé\é%éql %ogﬂhﬁgy%grmnl%@mw rgg 35§ éﬁr)‘no ng @ mixture of
dimetAbkReth e &Ry e §%m| ABtg! J-{8-ERIBFA-BPrifnitfin-20)I¥ &b M) -piperidine-1-
evapor at ed under reduced pressure.” The crude conpound

carboxgiic pacidf i eenzy #staii t@B2 ghr @it synaphiwasreadded fellowed by

tetralﬁ%ggﬁgwgggfplﬁé%éiﬁﬁg%%%ﬁﬁkpg(}yfg%r%ﬁgrﬂ[}fq?)g%in(g}s%gﬂg@ld solution of

potasBiden mbmcﬁfatégz aANPIHedebtich MRUje Wasah&arall ata@@dfordt h, then it
DCM was added a m xture of TFA/DCM (4 m, 1:1). This

was eqled it roQristesaparaie fasd Hltgregtthr accalitarped avlpice was washed

- v, \ My .
wit SUPEEENS 0L Ry LBef SRVEANE i Ui et ne organic
layerprvegrar gbmbéneld, CivelBh€d with brine, dried (Na,SO,s) and evaporated under
reduced pressure. The crude product was purified by column chromatography, using
hexane/ethyl acetate (4:1) as eluent, to provide 0.80 g (yield: 53%) of 3-[6-(2,6-

dimethoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-carboxylic acid benzyl ester.

Preparation of Example 4

Method: 6, Yield: 0.2%.

A mixture of 3-[6-(2,6-dimethoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-
carboxylic acid benzyl ester (800 mg, 1.68 mmol), methanol (7 ml) and 20% palladium
hydroxide (400 mg, 50% w/w) was stirred overnight under an atmosphere of hydrogen.
Then it was filtered through a celite bed which was washed with methanol. The filtrates
were evaporated under reduced pressure and purified by column chromatography to
give 120 mg of the desired product along with a nonseparable impurity. Further
purification by preparative HPLC gave 2 mg of piperidine-3-carboxylic acid [6-(2,6-
dimethoxy-phenyl)-pyrimidin-4-yl]-amide as TFA salt.

'H NMR (400 MHz, DMSO-ds and D20): 8 1.6-1.7 (m, 2H), 1.75-1.9 (m, 1H), 2-2.1 (m,
1H), 2.8-3.0 (m, 2H), 3.0-3.1 (m, 1H), 3.15-3.2 (m, 1H), 3.3-3.35 (m, 1H), 3.6 (s, 6H),
6.8 (d, 2H), 7.35-7.5 (m, 1H), 7.9 (s, 1H), 8.9 (s, 1H); MS (m/z): 342 (M+H).
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Met hod 10: (via hydrogenation by neans of Raney NO NO2
Raney Ni NH2 | 25To a solution of the
woOkRdwo4Tsy i vative (2 mml) in 10 mM of met hanoPCTEB2008/063715

added Raney- N ckel (0.2 g) under an atnosphere of

nitrogen and the mxture wagystirred at room

t enper ature under an atnosphere of hydrogen for 8 h.

The reaction mixture was filtered WO

2009/ 047359PCT/ EP2008/ 063715 89 through celite and the
Exanggleserf waad efzapNr(@t@dmeThexyyshenyl oy rimidinrdyl)et-okepieridine-3-

in dj ethyl ether tirred, filtered, washed wth
caerﬁaémﬂﬂ %9H@@tm°§m%@%@rmv§9%m to obtain the

To a %6%8_%@&06 I\/EE()#E Aame@;w % fué %@dogo.g‘mf %W@%MSU in dry DMF (10
ml) wastaﬂdmtlh-lB'ﬂmw 1c;'hgor2 QR yninel), /aOdGDtF?EA\(EIB(Rg, DBAmI, 2.3 mmol)
onse e £l SRS R ISPy MBbl g for 45 min

To thEbictdn Qﬁxtlﬁét\ﬁés Sédderdl e fephinadAl &o.goe@ @SSnHmb €in dry DMF
reaction mxture was diluted with et acetate (1

dropwis¢ ,ung@es liesd copled mwraﬁdweoreawoosnmmrmwmrthmbaaw@l for 4 h at

120°CE i PRt SBa T VE et GR TP sl DM Shor Bvihiigted completely

and tieénldtewss HRBOR@dVinsSetyr addtee (B0 @l 'ahtlaf(bé§washed with water (2 x 15
chr omat ogr aphi ¢ net hod. Method 1 (via reaction of an

ml), areb&RMAE QI gﬂeg\m@e§so4) evaporated under reduced pressure. Final
purification was done by column chromatography using flash silica gel (10%

methanol/DCM) provided 78 mg (yield: 17%) of the desired product.

Separation of the racemic mixture of N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-6-
oxopiperidine-3-carboxamide to the Examples 5 and 6

Examples 5 and 6 were separated into the enantiomers by purification with chiral HPLC
starting from 82.5 mg of the racemate yielding 40 mg of each enantiomer, utilizing the
methods:

Preparative methode: Column: 250 x 50 mm CHIRALPAK® AD-H 5 um; Mobile phase:
heptane/ethanol/diethylamine: 70/30/0.1; Flow rate: 120 ml/min; Detection: UV 325 nm,;
Temperature: 25°C;

Analytical methode: Column: 250 x 4.6 mm CHIRALPAK® IB 5 um; Mobile phase:
heptane/ethanol/diethylamine: 70/30/0.1; Flow rate: 1 ml/min; Detection: DAD 280 nm,;
Temperature: 30°C.

Example 5: "H NMR (400 MHz, CDsOD): 8= 2.02-2.08 (m, 1H), 2.12-2.20 (m, 1H), 2.40-
2.48 (m, 2H), 2.92-3.02 (m, 1H), 3.46-3.54 (m, 2H), 3.90 (s, 3H), 7.07 (t, 1H), 7.15 (d,
1H), 7.47 (t, 1H), 7.77 (d, 1H), 8.66 (s, 1H), 8.84 (s, 1H); MS (m/z): 327 (M+H); HPLC (A
= 280 nm, [Analytical methode]): rt 14.1 min (99.3%); mp: 205-208°C; Spec. opt. rot.:
41.08.

Example 6: '"H NMR (400 MHz, CDsOD): 8= 2.02-2.08 (m, 1H), 2.12-2.20 (m, 1H), 2.40-
2.48 (m, 2H), 2.92-3.02 (m, 1H), 3.46-3.54 (m, 2H), 3.90 (s, 3H), 7.07 (t, 1H), 7.15 (d,
1H), 7.47 (t, 1H), 7.77 (d, 1H), 8.66 (s, 1H), 8.84 (s, 1H); MS (m/z): 327 (M+H); HPLC (A
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15F To a solution of an isocyanate (1 mml) in tol uene
(10 M) was added a solution of the amne (1 nmol) in
wo odwesss{2 m) at OC. The resulting m xture WeST/RERPEO®W3715

in a sealed tube at 130-140C for 36 h. The reaction
m xture was diluted with ethyl acetate (10 m), washed
wth water and brine (5 m per washing step) and dried
over Na2SO4. After 20 filtration the sol vent was
evapor at ed under reduced pressure. The crude conpound

= 280nas, pAnalltiead rgthads))i ttatd.& nainr(@0HI% Y maph2@3-207HodSpec. opt. rot.: -
Synt hesis of the exanples Exanple 1:

40. 67(3R) N- (6- (2- met hoxyphenyl ) pyrim di n-4-yl)-Nnet hyl pi p
eri di ne-3- carboxam de WD
2009/ 047359PCT/ EP2008/ 063715 90 Prepar ati onof

Example ecbh(@-(ﬂ methoxyphenyl)pyrimidin-4-yl)-2 (pyrldln-4-yl)acetamlde

BT E R -

colunfir @ardfﬁbibg*yw(?wb%rc\%ngég (Q(z%aob%eéﬁ) 8Qing n¥h&nol (0-10%) in

Ch|0r0f0f1‘hrret hyl ani nopyridine (4.16 g, 34.0 nmol) foll owed

" N, PAOR it BB e B2 Bl ot T 2 31 Ry Sna S deep go (m. aH)

3.50-8 B30 dah), Q'a”%)gdéﬂﬁ} J.9PM HETPSIAL (4 %H)Tiﬂelor(@@cmw 17 (d, 1H),
m xture stirred for h and washed W th 'wat er

7.49-6:5dati c 1Hay €7 4nkdd, stparé&vedd, dH)ed.§N4a.SOH); M{ﬁj(m/z) 371 (M+H);

nc crude residue was passed
d futing with 25% et hyl
HPLG PG ad Bhetr FCFs BRAP4B8%)
acet ate in hexane to prow de (R)- benzyl
é)z nmet hoxyphenyl ) pyri m di n-4-yl -
Exanmjgar anﬂ%ﬁ)(ﬂr'ﬁéfﬁh%mwﬂmﬂﬂnﬂ'ﬁt‘eYk)81 -meshyl,6-axepyrrolidine-3-
H NVR (CDCl3) 8= 8.95 (1H, s), 8.78 (1H, s),
carb‘gzaﬁi'd 1H, bs), 7.91 (1H, dd), 7.45-7.35 (5H, n),
Examblele Wa@@yl(ﬂhldslzes)j a&o?d]ng Zbl Msthod44 4084,“@6 &f194,% mpurified by flash
18-4.02 (1H, é &841- r&H’ n'; o/
cqurrgn ¢8roMateg pplpy ,q;yer @ll@@ el4i2Q 40 nq1esl2) i _ggatla el (0-10%) in
chlordfbrmM5 (M z) = 407.1. 15 Preparation of Exanple 1 To a
sofutlon of (R) benzyl
'H NI\’BR((GOONHEI @Mﬂﬂ)eﬁyIZ)m'(d raHli QH4CMb); @By, )CpiﬂpeBI% -3.53 (m,

i ne- car box Iatel%i_h n 50 n of methanol
1H, a1 S a1 Pl hyohoi 480 (8. %)omar 710 (1°3=75 Hz, 1H,
Meth&éﬂﬂ?)pl?%e oOBJ”éStBWQ ema th t m?sphere f(nﬁtwi frﬁetrﬁ)&y -Ar), 7.75

at ure un an rogen
(dd, *te7.98Hh, “JFied HeadH Methoxy Arg w3 (d, |ﬁJt=6r8eHzt hHoE’ghmldln -Ar), 8.89

s, brid Himy BT B e RS (MR AL LG, A 9% iy Byt 113 min

(98%)vashed wi th diethyl ether and dried under vacuumto
obtain Exanple 1 as a white solid (3.5 g, yield: 729%.
1H NVR (DVMSO-d6) 6= 11.10 (1H, s), 8.95 (1H, s), 8.67

Exanipib:5 -%@-ﬁ-@#-"%taéxyeﬁ? éﬁpﬁéﬂ%@f?@‘%éﬁo‘%ﬁt}r‘ol-d-ne 3

carbdxéiﬁrdb 32 (4H, m; M5 (nmz) = 312.9 (M+H); np:
210-213C;, Analytical purity: 95.5% Chiral purity [
Exampie 9. W@gﬁaegzed @cgoming tafdethod 4 in a yield of 56.7%, purified by flash

colun? FRIAAPRTERNY BVEL IS, B RG 400 BalTh o3 isthandlof0-10%) in
chloraferrd- car boxam de * TFA

"H NMR (400 MHz, CD3;0D): 8= 1.10-1.15 (m, 3H, CH,-CHs), 2.71 (d, *J=7.9 Hz, 2H,
CH2-CHs), 3.30-3.33 (m, 2H, CH»>-CH), 3.42-3.52 (m, 1H, CH»-CH), 3.66-3.76 (m, 2H,
CH-CH), 3.90 (d, 3H, O-CH3), 7.07-7.12 (m, 1H, Methoxy-Ar), 7.19 (d, 3J=8.3 Hz, 1H,
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Preparati on of the precursor
346- (5-f | uoro- 2- net hoxy- phenyl ) - pyri m di n- 4-yl car banoy
wapeoopissy i di ne-1-carboxylic acid benzyl esterpCBEP2088/063715

solution of 5-fluoro-2-nethoxyphenyl boronic acid

(0.20 g, 1.1 mml) in a mxigyre of THF and water (6

m, 1:1), benzyl

3-(6-chl oropyri m di n-4-yl car banoyl ) pi peri di ne- 1-

carboxylate (0.35 g, 1.0 nmol) was added at OC

Methdixy Ar:)vveﬁ4957 ml(hadﬂHmMethbaye\rl 12.74y (dd). ﬁﬁiVﬁnIElt) }J=1.7 Hz, 1H,

and sat urated sol ufiaon of

Meth@pAt bl Bbraled 2 biowi i, Tt S0, GGGt . 2. 1H, Pyimidi
0
A M UZCo21 (VISR HPIRAAG! ST nhR AR M 2 if egely | LT @

acetate. The aqueous | ayer was extracted with et hyI

exanfiibn 2By, | B b SRS S80S pane 1.1
dicarbbgafiigde product was purified by colum

chr omat ogr aph usi ng hexane/ ethyl acetate (4:1) as
Examgle)difk wasosmt%essla@d @ABorgng ytoeMeth@B 4gquriied by preparative HPLC

wsing Sl 1 B PR HAR: TR MoRatsss 9112 famig acid (20): Ao

(50: 5@)9mﬂowsta&; 118rr¢mnax Eom@AimExanpl e 2 A m xture of
5-f | uor o- 2- met hox Ehenylg_| p%rl m di n- 4-yl car bano
%268 s attil

' NMﬂ (4& NH‘IZdlDMSQd@aﬁ'ﬁo $dsa 885! 163t &r72((®, 26), 7.73-7.70

09, Wars3s B 0 1D 4SS0 2ther e R aRVEDR R T 3K, 156 (@

4H); MBCt@rﬁ/z)i@%t(IWﬁ-H)ﬁHF&_@()\ ByduaganiA] Rrens stmire@ 00PA )t ﬁfped 90°C.
hrough a celite bed which was washed wi th nethanol
The filtrates were evaporated under reduced pressure

crarfle 14 BT RSP AIE 3 Bhchanyoro.

oxo-1- ppopylpyrldﬁzmdqafcanboxanndel on by preparat | ve HPLC
ve2 ield . 8% N-(6-(5-fl uoro
Examp RS HHORS 654 - ARCATH0a 191 Nigtet e Aeiad cay oeafelive HPLC

usmgiZ.cgcﬁala_%ﬁnf?l’S;%%'é?% égé’eﬁii ?Wg%{&%\% Bﬁg : 3301M NH4OAc

(aq): AcB-(356G5) mndAidw ra8e 04 Mlmiom 1H), 3.15-3.2 (m 1H),
' NNRsi B e Crlehy: & 842t (i 896 (& ik B ed . 1).9.78.7.75 (o,
1H), 13891@%@@”@5 %%20%%}*86%%3 8%‘0%3Hn)m3 83 (t, 2H), 2.97 (t, 2H), 2.60 (t,

2H), N7@6t.7a-(f, lRH)QO@GTﬁt Botyblite (i) p§86 Mdi); H:IPJLIQ o\ pexfiddinm, [A]): rt
n r box TFA Preparation of the precursor

19.0 @1{1381(09/3 2{8@ &ret hoxy- phenyl ) - pyri ni di n- 4- yl car banoy
1] - piperidine-1-carboxylic acid benzyl ester. 5To a
solutlon of 2-fl uoro-6-net hoxyphenyl boronic acid

Exanale 202y ,1-seq-buityl-N-(6r{2zmethaxyhestyl)pyrinaistin ey r5-egopyrrolidine-

3'car§|°{€ﬂnéé%oro pyri m di n-4-yl car banoyl ) - pi peri di ne-1-
Exam@®s BoXwhé G ?ﬁ@l%éﬁtor@ﬁigefo (ibtRod a4 |nOa9ﬁeldfT§f 386\@% purified by

added at O | owed Il adi um acetate (12
flash gatemn chmeRmtpgrapky, over f,@lcanﬁﬂl §2Qhd0 @é@%ﬁ@tt@mgsmqmarm (0-10%) in
chlorc?f%rrﬁ‘)d' um carbonate (2 m ). The reaction m xture was
Irred at roomtenperature for 30 h 10 and then
"H NMIR meoammhomgm)aacea 86 eetdbé@l:m/alre:ﬂ eg. 1wazhe|e| GiHCH3), 1.15 (d,
et hyl acetate. gge us er _was extracted

W th
°J=6. o7y BHaédi-bitts), 1|4§ bPY4m. 8H SHak e/ ténfst tad2H, CH-CH»-C(0)),
t |
3.42- %’?)ZS o thbégﬂﬁds%r%ggg(ﬁ? AY "W%H‘%) g dq‘ﬂb(/%e 3H.6 9(9‘61%‘3 3.99-4.06
(m, 1hCeHi) ognamd{,3JtFBl5rigz HexargeHet hMl MettedatAr)( % 13)(da§J 8.3 Hz, 1H,
eluent, to provide 0.31 g (yield: 66.7% of
3-[6-(2-f|uoro-6-nethoxy-pheny|)-pyrinidin-4-
15yl car banoyl ] - pi peri di ne- 1-carboxylic acid benzyl
ester. Preparation of Exanple 3 A m xture of
3 [6 (2 fluoro 6 nethoxy phenyl) pyr|n1d|n 4- ylcarbano

o o o,
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93 Exanple 4:
N- (6- (2, 6-di net hoxyphenyl) pyri m di n-4-yl) pi peri di ne- 3-
w@e a00boxsr? de * TFA Preparation of the precur SOPCT/EP2008/063715
3-[6-(2, 6-di net hoxy- phenyl ) -pyri m di n-4-yl car banoyl ] -
pi peri di ne-1-carboxylic aci d;benzyl ester. 5To a
sol ution of 2,6-di nmethoxyphenyl boronic acid (0.60 g,
3.3 mol) in a mxture of dimethoxyethane/water (8 n
3:1),
Meth@¢yAr)¢ [.49-0- 54 r(myi dHN Membgwﬁkmrmms) (@d pémdg nlelz,14J 1.7 Hz, 1H,
carboxylic acid bené%waester

MethGauRE. 1or § dped Thy CYENARIATL BiBhdny f b J26TE-At NS (miz): 369
) d t t ed
M+H2§“E?léeﬁr%?)%g&ai&l)gt}%@a%ﬁ] ﬂ‘gﬁd/gn ) 'lIJ'rh: ?eacti on
m xture was heated at 90C for 2 h then it 10 was

exarfiBl 14 SRR RS b et ES B S 8 dppopyn -

oxop§frefiditfe-3aofbokamiast racted with ethyl acetate, the
organic | ayers were conbi ned, washed with brine, dried

Exampiead80¥ps ayathasigest aceardingdsr Meitiod édippeyieidr of 4413, purified by

toon B Bty et LS B 400 STy 00

cmon%ggﬁ gtgyleldh 53?% of 3- [S (246 I ] i

I e OoX - rimadai car ba erl I N

TH NIR1(408r Wbicy Ol O §=E%HQWU£JF§F Hos Bt GHsts). 2.68-2.72 (m,
2H, GREFB 80,61 37 &0, S Mol Sy 2RnEhiA 2607 7 4 25, 388 (5
3H, cr-bmgtyw bsr(t PRET® Plg; 1H RMethaxpaxy 7. €3 2] W=sen #y 1erstMéthoxy -Ar),

% 68 mmol ). _met hanal %7 m ) ,and 20% pal | adi u
7.42- yt&r(m.ué e A5 BILaNR), Wab SSKiEy - bits AFGHMeoXy Ar), 8.66

o 1l P TRy 90 S b P 1 - 21

nm, [A'j’)ﬂtﬂﬂlﬂrﬂﬂl%ﬂ%)e evapor at ed under reduced pressure
and purified by colum chromatography to give 120 ng
of the desired product along with a nonseparable
ur u - . T 2.
Exarﬂdﬂ'@ 14y rfﬁﬁgg?f‘g{@n@ehcar ﬁb il hf”46 9956§s‘febs.per.d.ne3
carbm(amtdeoxy phenyl ) - pyri m di n- 4- yI] am de as TFA salt.

Exam%ﬁg?%w?%%n%ze%%%%m%nPol%e%:%d? %n g% ﬁfd éﬂfﬂ%@ ' purified by
flash éol@nfn éhrb%até aé)h? -oMeT %m%a{(]j@I éﬂ(bﬂ) -408- n%”es?n)?télrilgﬂnem‘ﬁnol (0-10%) in
chlorafeym, f@ngw g byipepanasive mIIQ ¢ usiy wmwg C18(@&)100A column (250 x 21.2

St e

AcN @ate@@gwemnhmms muﬁpfaivatat@nfswﬁl/mhe racem c mxture To

i on of eridine 3-carboxylic aC|d Q. 21

MS (/235345 (NBKHS: HIRL GRS ~REA 0D D) Sl T L0 ey 148

g, 2.98 muvol), and DIPEA(OBOg 0.39 m, 23mm|) 5

under i1ce cooled condition, then it was allomed to
Exangiler 15t No(G¥(2-ethotygotheny I Jpyrindiolimiday ) -Beox dpiperiekivee 43e n

m xture was added the amne A (0.30 g, 1.5 mwol) in
carb ’[Jﬂ: dr opwi se under ice cool ed condition. The

I I t

Exa”fR‘?@i? P Syrheciset B2ctinity RPIHbd 2in 8 Jlel@lqri2% purified by flash
colunmshmpmgmmw oveplsdical gelaf2DA-Ae0 mesmpslsmgsmwmmbh (©-10%) in

chlordibh ey PRarP e bt NetCt R ai Colbntas0 x 21.2

mm; ‘13(‘J|§,1P‘?\VI@E)lﬁ-"JI pHBﬁ'@VOH%W(MP@%@l@nt E\'cﬂﬁ\klafé#rqﬂfbywtétotn 0 min to

done by col utm chromat ography using flash silica
AcN- \géter(a@’% withinah NMMIiMdigw pateyvo deldm?8 nmy (yiel d: 17% of
the desired product. Separation of the racemc
m xture of N-(6-(2-nmethoxyphenyl)pyrimdin-4-yl)-6- 15
oxopi peri di ne- 3- carboxam de to the Exanples 5 and 6
Exanples 5 and 6 were separated into the enantioners
by purlflcatlon mnth chlral HPLC startlng fron182 5 ng

o e o o o o g
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2.48 (m 2H), 2.92-3.02 (m 1H), 3.46-3.54 (m 2H),
3.90 (s, 3H), 7.07 (t, 1H), 7.15 (d, 1H), 7.47 (t,
wakfogo#733¥ (d, 1H), 8.66 (s, 1H), 8.84 (s, 1H)PCVBP2008/063715
(mz): 327 (MtH); HPLC (A = 280 nm [Analytical
methode]): rt 14.1 mn (99.3%; np: 205-208C, Spec.
opt. rot.: 41.08. 30Exanple 6: 1H NVR (400 MHz,
CD30D): 6=2.02-2.08 (m 1H), 2.12-2.20 (m 1H), 2.40-
2.48 (m 2H), 2.92-3.02 (m 1H), 3.46-3.54 (m 2H),
MS (rﬁ/29034”s(M8H) HPLOTA & 214 hin, [B})A® 1012 mitd(99.7%A/mpt 117°C.
7.77 (d, 1H), 8.66 (s, 1H), 8.84 (s, 1H; M
(rriz 327 (MtH); HPLC (A WO
9 7 ' a2
Exan@@h’i @é] ?Q@ﬁ?@ltggg@flg??gﬁg%ﬁ)%’%;Hdgngl)@lﬁgﬁgyéhd|ne 3
carbo@mideot . : - 40.67. Exanple 7:

exenid S8R BTBUER BORIS B fllidy Yob Sl 0% fihda o nasn

coluni\@tchﬁtﬁnétdgﬁaﬁyb"o%ﬁj fcad &b (ZOU nboereby) UsARYN nfethafdl (0-10%) in

chromat ography over silica gel (200-400 nesh) usin

chlorefetmafedpwed bm%eparatwm RP€arsing LHNMVRT8@)d QOAonlumn (250 x21.2

mm,; fﬁﬁ)o%bl?eg pgésgggiﬂﬁg#ﬁg}gﬁ&ﬁ T mﬁ%@&ﬁlﬂy‘%@réﬁﬁtg{ t'= 0 min to

AcN \ﬂdaber %@;Mtﬁm %I}nun?ﬂd@rétbf(ig éﬁihhlnﬂ) 7.17 (d, 1H),
MS (m@) 115% MHE!) ("ﬁ%’k?w\?ﬁ%WBT)Hﬂ?LCt?(m'&@ézb/ﬂnﬁ“p[ 2P§° C
rt 12.0 mn (99% . Exanple 8:
N- (6- (2- met hoxyphenyl ) pyri m di n-4-yl)-1-net hyl - 5- oxopy
Exampilel i tif:ne N3(6-(Gflnoxex2-nhetlidkyahngnyd) @/ rivaidinydy ) e8-oxepiperidine-3-
accowjl ng to Method 4 in a yield of 51% purified by
carbexaide; o/ unrm chr omat ography over silica gel (200-400
Exarriﬁéohﬁ Wk rﬁﬁé fékglacg:gr'7 'Meﬁ%oégﬁ% r?lelé"bf'\y% 6 purified by
prepaBatlveCH-lﬂ?LC aJsmsg Z&fa¢si 126:5- bH+8C£t?J)erB (850 3<' 2 (nm 28y), Mobile

phas%@fﬁqu%??ﬁ@aﬁp\cgf%%@ %nq{gov\(, 63% t”ﬁ'(szHZ 1H, 20

'H NI\%R4$1'OY} ot @Hmégeg(%ﬂgsh%/oé\f(é 1|71) 7@9&3@ 13@ 57% (?Z 1H), 7.72-7.69

(dd, 1) 7rBQ(sn-1AD) 7.38- 392((m 1u;+) 7. 25 FI,21F(ym |111I)d|3r87A(s) 3H)B3.27 (merged

with s%cg?éafygt: %%@;$ﬁ%9w 5 25518, 1Y 2.8F (il 1B)™ Bo (m, 1H);

MS (rﬁ/ztytimd |\W+H§5 H 2t O ROXYPRANYA ﬂwnm HHim (97 % §)mp- 2870y
rolidi ne - car boxam de Exan'p was synt hesi zed
accordi ng to Method 4 in a yield of 56. 7% purified by

a5 G T SRR PR B B A ot
carbd)éaiﬁlm CD30D) 8: .10-1.15 (m 3H, CH2-CH3), 2.71

J=7.9 Hz, 2H, CH3), 3.30-3.33 (m 2H CL2I
Exampdg.|)18 \gaaf@ygtrp,_sqqq aqq:q)rd@@tche,thgd 6o angeldnpf 347%, purified by

prep e&@bﬂs)rfg é}/ﬁﬁgf dﬁ#ﬁgg%@%ﬁluﬁq %ltﬁ\%g hﬁé@)H]iF"chloroform.

'H NMRQQO0MR29E0TOEN2808/38637 161), 8.78 (s, 1H), 7.65-7.62 (dd, 1H), 7.24-7.14
(m, 2H), 3.91 (s, 3H), 3.72-3.56 (m, 4H), 2.72-2.58 (m, 3H); MS (m/z): 331 (M+H);
HPLC (A = 214 nm, [A]): rt 10.9 min (100%); mp: 222°C.
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96 Met hoxy-Ar), 7.49-7.54 (m 1H, Methoxy-Ar), 7.74
(dd, 3J=7.9 Hz, 4J=1.7 Hz, 1H, Methoxy-Ar), 8.70 (d,
wG3e0d/027352, 1H, Pyrimdin-Ar), 8.90 (d, 5J=1. 2p¢EPDbR/063715

PyrimdinAr); Ms (mz): 341 (MtH); HPLC (A = 214 nm

[A]): rt 12.4 min (99%. 5Exgnple 10:

N- (6-(5-fl uoro-2-nmet hoxyphenyl) pyrim di n-4-yl)cycl opro

pane-1, 1- di carboxam de Exanple 10 was synt hesi zed

according to Method 4, purified by preparative HPLC
Examyse nt9:SuN#(6+(6-fluidros2imeth ox3/phexnyhpyrimitidp ) -\Wpi6-dioxopiperidine-

hase:, 0. 1% formc acid (aq): AcN (50:50) and fl ow
4'°arB%@m'§§8mum n, A= 210 nm 101H NVR (400 Mz,

Exampl oY s dctpydt g ftdod 2 in S o 5568 pufied ntaly

by flasm cabiinn chr@dhatodgrapliynoveHyilica. g8 ((160-288) meshpasiad, 0-4% MeOH in

chIorqAL?'é?r’.g ql\{/qsqﬁﬁf%%ys%l _al\%g%q.:_l-lﬁ'&u 'ﬁr@igﬁ%ﬁ@gﬁnp{éa‘ ](250 &t 30mm; 10p)

columtr. (Motife phase: ©.81EN RSB e MEN: RYEN (TOB0)-dhdyfidw Fate: 326n/min A =
-tetrahydro-6- 15 oxo- 1-propyl pyri dazi ne- 3-car boxam de

210 nExanpl e 11 was synt hesi zed according to Method 4,

mp! o > . ( . e g
"W N (4ot BSERREE Br ot e THEC 288" S Hy R Bo At 870 (s
1H), T&9)7.68q8d( $ﬁ%,65)37a7192f(h9w Htre24-4 20 (il AH) 15188NB. 6#303.36-3.33
MHz, 0D013): 8= 9.413&3, 1H)", 8.96 S?i 1H), 8.388 is, .
(m, THIH)2.79-2284 17 3H)ddn9 A0S Aryz): TMtéH)7 HPLG h =144, nm, [A]): rt 12.0 min
o, 6. 99- 1H), 3.93 (s, 3H), 3.83 (t, 2H), 2.97
<96@§tr33-2%&52.(%”o (tH? 2H) | 5000 (m 2I(—|), o (t)
3H); M5 (mz): 386 (MtH); HPLC (A = 214 nm [A]): rt
19.0 min (100% ; np:_ 200C. Exanpl e 12: o
Examiplg ¢ 205t NA(6(6-Fls1qro-2rmetheyyrbagyh pyrimidin-A-y)-2-oxopysrolidine-1-
i di ne25 3-carb i de Exanple 12
carb@%ﬁ@s: zlegeaccorE?Lgo?gml\/bfhodagpi(re1 a y;Nglsd of 36. 2%
Example i20i wds byynthesided atconinghto ivikthod aphy(?ow'_eld of HR&&%, purified by
flash 8§|:ug§r§8r8€rq‘$$a%§’ré%% ol</se|r %ﬁic?ﬁgﬁ'ﬁ{'ﬁé-@b&;ﬁ%ﬁ),dsﬂm@@% ethyl acetate
: =0, , 3J=7.5 Hz, 4J=2.1 Hz, 3H, OH2-OH3), 1.15
" pet(ﬁoa,gu'igeeféég.a Hz, 3H, CH CH3). 1.48-1.59 (m 2)H, cL21
'H NMBHZ00 [IHZ]1 -CDCR): (8% 9D, (sCHH)1PpA- & O), 7.77-7.74 (dd, 1H), 7.15-7.10
-(0)), 3,42-3 52 (r% 1H, mq%) 3.55-3. 70 (m_ 2H, _
(m, 1RYCEEP:6.85dm, (). 415 6L &) 3.9 63 (It 2H). &33:17 (m, 2H);

MS (rfz) %288 s RIHPECITR < 202 B [T ot i PR a7 65

Met hoxy-Ar), 7.49-7.54 (m 1H, Methoxy-Ar), 7.75 (dd,

30=7.9,Hz, 41=1 7 Hz 1H  Met hoxy- Ar) .. 8. 70 1H
ExamBp; ddf . W p-CHIB-2 e HOREReOV PN AN gt lbpropane-1,1-
dicarBéRaflis) ; HPLC (A = 214 nm [A]): rt 13.2 mn (100%.

5Exanpl e 13:

Examplg @1( wagesyndirgsirechacrprdingritei Methog12 -in- g Jietdt ¢foky33s.opurified by

prepafgive HELSE DS SNV Ta(2Tteas Bl T2 of 73 Y 9. Mobile
phasd®Up i1B4 G ADYad): aphdient WEN-#RtEOMED)a@hy =08 ehinsid AeN-water (95/5)

~gel (200-400 nesh) using nethanol (0-10% in
withinchy BHf fitwratepd mINWR- (400 MHz, CD30OD): 6= 1.79 (qu,

= ) I . A8- Ay’ ' ,

'H NRTGD Mz, BMSQIES 9% 155050 o BF, CHip P (8, S 7.08-7.10
(m, 1Hr,nl\/léhb>r<13@lél2)), ,7.;38 38, ?f,?.%HzéGmms 3&thoiy@6),(1.34§é,:ﬁr.51HzHN), 7.45-

1H, Met hoxy- Ar 7.1 J=8. ., JH oxy- Ar
752 iy 3H NGB ALk, 7 Bt ., 5. iz, g gt Ar), 8.63 (0,
51=1 4J32. 1R AVREN 5181 6646S, :
312 Iyl RED A0 A 2uh B0HES AL Byrimidin-ack WS (mi2): 313
(M+H383PLEKMN)= 2HPh®, (B))=rtB18 mMibf@®%)A] ): rt 11.1 min

(96.2% . Exanple 14:

N-(6-(4-fl uoro-2-nmet hoxyphenyl) pyrim di n-4-yl)-6-oxopi

peri di ne- 3- carboxam de Exanple 14 was synt hesi zed

according to Method 2 in a yield of 47.6% purified by
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20 flash colum chromat ography over silica gel
(200- 400 nesh) using nethanol (0-10% in chloroform
wo odobovmas by preparati ve HPLC usi ng LUNA 018( 2pC1/@8B208/063715
colum (250 x 21.2 mm 10p), Mobile phase: 0.1% TFA
(ag): gradient AcN-water (4Qpg0) at t = 0 min to
AcN-water (95/5) within 45 mn, flowrate: 6 m/mn.
Ms (nmlz): 345 (MtH); HPLC (A = 214 nm [A]): rt 9.7
mn (1009 ; np: 148C. 25 Exanple 15:
Exaniplé6222- ¢S )tert-paéyly2-{6(2-nmettiowyphghyhpydrodinpéd+ i di ne- 3
car hboxam d was synthesized according to
yIcarp@ E)pgrrq{ ﬁ"?T%ggrQRXViatﬁ% purified by flash col um
Exar‘rﬁi@ %gﬁ%’?g %Hh% %Pé/e?{n ag%ér‘dﬁ‘@o #\Aértlﬁngﬁ)fﬁﬁfgaggwbw%@h, purified by
flash polepar ahnovrmte@ta@hysnmg sllichllyed (3@ 100 MzsyalsimmeRtanot (0-10%) in
hl 1.2 mm 10p), Mbobile phase: 0.1% TFA (aq): gradient
CNIOTH RN wat er (40/60) at t = 0 nin to AcN-water (95/5)

"H NMRL@D0 MAzNTDCIH)! 5w mve(s QHn‘téﬁnEm) 140-1. 96ASm 2H, CHy), 2.16-2.32
2009/ 047359PCT/ EP2008/ 063715 98

(M, THPCE!2).A2.34:2149 fen, THBIQH:)r 8.3#13 zsrﬂm zrg,ggzﬁl% 3. swp(s BH,EHs), 4.44-
451 (i P Tty 699 mo?Jopan%mﬁ)wf MEtIoR-AD 750% (byods7 B Hz 1H,

Meth@y- Ar)nesi'ﬂ hgcvxvlm M tHdxy SVBB.,, SHmI\JI@ﬁb)z)&Ar) 8.73 (s, br.,
accordlng)j t od2|n eId 41°/éﬁ)ur|f|ed IY|
TH, Pyrigainc u%ﬁodﬁr ohét%@‘tZaﬂh&/ mld@rﬁr)caﬁ S (m¢): @doH); HPLC (A

_ h 0, 0-10% in chloroform followed
214% Ecézara rt@'?)@/ Sing LUNA C18(2) 100A columm (250

x 21 2 mm 10p) Mobi | e phase: 0.1% TFA (aq) gr adi ent

Exanigip 35 (49)-Wd-Crsfhexymheny IR UBRYFreliing gecarboxamide

*Hel(MrH) ; HPLC (A = 214 nm [B]): rt 113mn(95 299 ;
np: 208C. Exanple 17:
Examidlé @3( 8| siontbesizedtaooryding rigl Mpthddri7dinnadyigld) o6-96%eppurified by

eridine- car boxam de Exanpl e 17 was synthesi zed
WaSth@c‘%' ?ﬁy??@el(fet hod 2 in a yield of 5.5% purified by

'H NMﬁqmggaMthl @agbﬁa%lﬁzm Zadi(acoH, d@ 21418, 2t5qhunm CH.), 2.53-
X 32 nmm g Mobi | e hase 01IM NH40AC (z 5
2.63 ZKUNR'GECHE)) 3a3ﬁf3f s 2Hb:C 8) ra%n(ﬁ 3t GiNg, (Méﬂ) del >J=8.7 Hz,

)= 6%"@9 i3 gﬁt@% 2619(2% ﬁu*/goH%““ﬁ Malh'% )] ﬁggw%mm) 7.27 (@,

3J=8. 3+H)z, m mtﬁoﬁwlr)m azﬂ)7 673(r871|€|sn\/|ealr©x -Rr)27. 7(5“(6169@:7 9 Hz, 4J=1.7
Hz, ’IQ—H)MeQ‘]cg(y /t\r,)n 84719 ('3 1°084 g,lﬁz 1 Pmrpgu@ﬁri 9. 1g4@| PRI
Pynnﬁ%@r),é\?}g#&/gﬁﬁg%%ﬂ‘mﬁ AL \x rzH 43im A AT P 897K (9895).

N-(6- (5-f1 uoro-2-nmet hoxyphenyl ) pyri m di n-4-y1) - 5- oxopy

Exaniflgcpd 1 (B42MPAG o HAraP AT S Ay DfpRPPiRErigine--

carbefthRRarative TLC using silica gel (GF254) and el uting
wth 5% MOH in chloroform 1H NWVR (400 Mz, CD30D):
Examﬂe 84 8y syntheized azgonding toHVetiads 8417 agdelddxf,1.9%) purified by flash

7.14 2 3.,91 (s, , .72- .56. o/
colun Fhicpnaloomnyayer mitenps) (2005108iyhRst) fising oethngl0-10%) in
chloré¥eim| lidbwelitb &1& gaFﬁtN/e Hﬁ@@@usmgoLum@s(z\MOOA column (250 x 21.2

2009/ 047359PCT/ EP2008/ 063715
mm; 10u), Mobile phase: 0.1% TFA (aq): gradient AcN-water (40/60) at t = 0 min to
AcN-water (95/5) within 45 min, flow rate: 6 ml/min.

MS (m/z): 359 (M+H); HPLC (A = 214 nm, [A]): rt 10.9 min (100%); mp: 222°C.
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99 Exanple 19:
N-(6-(5-fl uoro-2-nmet hoxyphenyl)pyrimdin-4-yl)-2,6-dio
woo@operssdi ned- car boxam de Exanpl e 19 was synt PeFERB®AS/063715

according to Method 2 in a yield of 3.5% purified

initially by flash colum chgemat ography over silica

gel (100-200 nesh) using 0-4% MeOH in 5 chl orof orm and

further by preparative HPLC using Kromasil 018 (250 x

30mm 10p) columm. Mbbil e phase: 0.01M NH40Ac in AcN:
Examislél( 28): BIB(6-Eflubte-isepeopd@yyihenyl)pyrimitlif-41yl)-6Lbixdpperidine-3-

(400, : DI\/BOdG) 6= 11 12 (s, 1H), 10.78 (s, 1H),
carbgxaymi , 8.70 (s, , 7.71-7.68 (dd, 1H)

Examéiegé’éswﬁ é)g? héé‘%eﬁ; ?ac%ér% %Q%(I\'Mfth%ﬁ)z i %%éélﬁ/soﬁ?’fmp/ purified by

prepatativé) HRHRL Osing £ UNA @h§(2) AI00A colub® G260 rx Qg@/gmmm Ou), Mobile
16 | e 20; .. .
phasqy §4% I G osierh ARDBHENRT (AYR! -9 looAsbgter (9515)

withirf 4®hiid] ik fateC@mmmM de 15Exanpl e 20 was synt hesi zed
according to Method 4 in a yield of 12.4% purified by
MS (mizas® TVt HBkGrtArogtaphy [Bheit 19i8 mim (4 %]; Top- YA C.
mesh) using 0-20% ethyl acetate in petrol eum ether.
1H NVR (400 MHz, 0DO13): 6= 9.07 (s, 1H), 9.1 (s, 1H),
ExaanIé’72€ Ri( 6 (Bifluéhb -2- |§oib50|5’o)l3ﬁbliéhyIermﬁj|984: }_gl)%okﬁplperldme -3-
1H),. 4.15 (t, 2H), 3.93 (s, 3H), 2.71 (t,
carboxamide 17 (m 2H): 20MS (mz): 288 (MrH): HPLC (A =

Exar‘rﬁ{'&%n@a @JthoésiZérge? ﬁoxygﬁeny 69‘%‘% 4l 8- @E’@: ?f jél:7g/f)’r 8urified oy

prepapatine HPL-C distray oM Ce8 By argolle cBlimag 259 nt 1242 zed; 10y), Mobile

phasSed 3k g ek dptient ARy el DU & oATIR (srAchbuater (95/5)

W|th|r?(4§|]n||3 ﬁHWrétQpé Wﬁﬁ;]l | e phase 0.1% TFA (aq): gradient
AcN-wat er (40/669 at t =0 mMn to AcN-water (95/5)

MS (miz)h3 43 @8+hh); r1-|Pf_Cc(w=r2ﬁ£bnrr6 [B])7 mi12.2 drih KR4 YA0MPIVEBE°C.
DMSO-d6): 6 = 1.52-1.56 (m 4H, CH2), 3.84 (s, 3H,
CH3), 7.06-7.10 (m 1H, Methoxy-Ar), 7.18 (d, 3J=7.9
E a1, xyph -4 A
xan’glﬂe N\/?H(mhwi&tﬁgxy A?léiﬂi éﬁrmﬁﬂm —'yg}cyUN)sperﬁa 5caﬁﬂ>xamlde
Examgle 21’|-was/ge;m thesized acepremng I\&tl&qd;g Mz a vield of 11 2% purlfled by

prepa%tr\%eﬂ-%ﬂb @%lng( MA (ﬂb‘i@] 1?0%\ E'égnﬁrﬂ@%]% '_5'1(2 r}%ﬁﬁg)mp) Mobile

phaséﬂ @ 19/9(3%A (a({Pg&‘Q&%ﬁDA&BﬁWQ@F/ @B BA06 370 M0fd AcN-water (95/5)
| e tert-butyl
W'th'nzﬁ 81”0 Zﬂcﬁ‘éffﬂéx BMERNL ) pyri mi di n- 4-

MS (R L (PP RE MR o in (ot 2. mo%
purified by flash col unm chromat ography over silica
Exanthih 25 o f8FHPUBN 2o 2 OU RRUP AR BYFImigh-4 Vicarbamay)-4.4-

2H, CH2), 2.16-2.32 1H,
d.ﬂu%@@rrcﬁl&me-ﬁ é%rbgorﬁ%ﬁﬁm o0 % )34 S 2(H m an

Exampled 28( was Iinth@sied acm'rdlng t‘QlMethodH inCe yietf)) of 80396, purified by
flash bRIUMPLERGRAGTEPY oYt 9T4Y 9&#201%48@&%1291%9 efang! (0-10%) in

Ch|0rdf§rmbr 1H, Met hoxy Ar) 8.73 (S br . 101H
; PérlmdlnAr 9.10 (d, 5J=1.2 Hz, 1H, Pyrlmd|n Ar);
H NMBy(408 Mh&zPD@er-BotaHF@Jes)m 1236, iy (BCPH: tart-Bua, 2.49-2.62 (m,

1H, G 4. 3870 4 AR ICH45.80:3.88 (m, 2k, OHp), 301 (5, 31, Gyl 4.59-4.64,
4 65-274 oM IEIECHL)HEI08 (t, 3J 7.5 Hz, 1H, Methoxy-Ar), 7.17 (d, 3J=8.3 Hz, 1H,
Methoxy-Ar), 7.47-7.53 (m, 1H, Methoxy-Ar), 7.75-7.81 (m, 1H, Methoxy-Ar), 8.68-8.74



10

15

20

25

30

15Exanpl e 23 was synt hesi zed according to Method 7 in
a yield of 95% purified by washing with ethyl ether.
WA BHODIWR 36400 MHz, CD30D): 6 = 2.08-2.14 (m 2HCTZERI008/063715
2.14-2.25 (m 1H, CH2), 2.53- 2.63 (m 1H, CH2),
3.38-3.52 (m 2H, CH2), 3.95¢pf¢s, 3H, CH3), 4.62 (dd,
3J=8.7 Hz, 3J=6.6 Hz, 1H, CHCH2), 7.19 (td, 3J=7.5
Hz, 4J=0.8 Hz, 1H, Methoxy-Ar), 7.27 (d, 20 3J=8.3 Hz,
1H, Methoxy-Ar), 7.62-7.67 (m 1H Methoxy-Ar), 7.75
(m, 1Hd@yr|3n]eh7ﬁ /Qr)J-B B+ br.7 1Hz PytirhidiMeAD PMS fn)z): 835 5M(+<H-l) HPLC (A =
%{)lmdlnAr) 9.10 (d, 5J=1.2 Hz, 1H,
214 nWr[pﬂﬁ &Wm'n( ©Hz): 299 (MrH); HPLC (A = 214 nm
[A]): rt 8.1 mn (96%. Exanpl e 24:
N- (6- (2- et hoxy-4-fl uorophenyl)pyrimdin-4-yl)-6-o0xopip
Exarrmled291.e 44- cﬂﬂuom-mb(&(ﬁ-mtﬁnayphengk}py\ﬁmid'yhﬂyd)ﬁyrmlidine-z-
accor Method 2 in a yield of 1.5% purified by
carbgxanigde ﬁ chromat ogr aphy over silica gel (200-400
Exarﬁmé;@g W%\'sn@yrﬂﬁéilé‘é@'ac@@rdh o'MeﬂmoOVOTnoénylefdobi‘@\M Spurified by
preparative HPLC using LUNA 018(2) 100A col um
washmgmltmethyi eth®@s), Mobil e phase: 0.1% TFA (aq): gr adl ent

W NRADR = s Eﬁ)o@f %@Q 287y OHE BT 21428 . cHa), 3.88-

3.97 (rvirBM, OiR)C3 (08 Ay), [4499 (t, Pu=40. Hzmm meﬂaz) ma7722 (m,
22C. V\D 2009/ 47359P / EP20 8/ 063715 101 Exanp :

1H, MeiDghy-Ark 78 63214 ap i eROKY ). .maﬂne&m b Mgthoxy-Ar).
4 |
776 QR R 4 ST i UTERRAm S7#3s . b RTbiERn. 80 @

°J=0.§ Hzp bt PyremidPl-Ar iy M gmi2NB3S {BI+Y)); HFA ¢okunid (11215([)A}>9 rt 9.3 min

% 2 mm 10p), Mbile 5phase 0.1% TFA (aq): gradient
(96.3%IN- wat er (40/60) at t O mn to AcN-water (95/5)

wthin 45 mn, flow rate: 6 M/mn. M5 (mMz): 373

(MtH) ; HPLC (A =214 nm [B]): rt 11.8 mn (100%; np:
ExampleCc30: 2- arE'mmNI-(@ (2smethoxyphenyl)pyrimidin-4-

5-11 oro 2 poxyphenyl ) pyri m di n-4-yl)-6-0x
yl)cy%%é%PﬁFﬂ og(an_aL ﬁ@gxam de Exanple 26 was
Exam’faYé‘téﬂ)eWaéegyrﬁﬁé@i&Qd nétdofdiNgt faoMethodd 2 ity iehbl@fof183 1%, followed

purified bé preparative HPLC using LUNA 01 6021 100A
y

Methq@?u@url(@@ xoreparativayHRIOG )usingy bUNA £HB42) 1 wotman (250 x 21.2

o AGR) B bBAre SR TR ekt aenGieFgletat ¢ = 0 min to

AcN-watds (95763 Withv85 ol Hlow fﬁfb%(rﬁ/rﬁan14 nm [B]): rt 12.2
MS (Méﬁz(%@%&@b@dhﬁ 3H/F‘Fhl[/r\j])nﬂ40y1 My €9 p &t anecar bo

xam de Exanple 27 was synt hesi zed according to Mt hod
2inayield of 11.2% purified by preparative HPLC

Exampde n @1t UBan irix-R)-(6:(vhetboxypphé dipyrirdidin-4a  10p) ,
190 TFA (aq): gradi ent AcN water

Y')Cy%hﬁ’g'ﬁééj‘eﬁﬁ °Xar6'dg% nHEY AcN-water (95/5) within 45

f , . . .
Crarie ) VA R A0 B s 799 L 8 o HE ki rom
Exampée 82 bpuryfled by washing with ethyl ether.

A T e e 3

synt hesi zed according to l\/bt hod 4 in a yield of 70.2%
purified bf\;bfl ash col um chromat o<)gr aphy over silica

Exannge 320 tenbbut Sh6- (kﬂ}ﬁéh%yp]?&?yol Ryringdin-4 .
D, R =
ylcarf}_gé‘l?’y?ff%iﬁll%%]}@% Qt[% Mglz,l) 2.49- 2. g;am °%):

Example 32 was synthesized according to Method 2 in a yield of 23.1%, purified by
preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile
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30 1H, CH2), 2.80-2.90 (m 1H, CH2), 3.80-3.88 (m 2H,
CH2), 3.91 (s, 3H, CH3), 4.59-4.64, 4.65-4.71 (m 1H,
w@Ebkbog2)3s9 7. 08 (t, 3J=7.5 Hz, 1H, Methoxy-Ar), PTT/EF20081063715

3J=8.3 Hz, 1H, Methoxy-Ar), 7.47-7.53 (m 1H,

Met hoxy-Ar), 7.75-7.81 (m 43 Methoxy-Ar), 8.68-8.74

WO 2009/ 047359PCT/ EP2008/ 063715 102 (m 1H,

Pyrimdin-Ar), 8.89 (s, br., 1H, Pyrimdin-Ar); M

(mz): 435 (MtH); HPLC (A = 214 nm [C]): rt 16.1 nin
phas€:100% .TFA (aq)oxgragpieat 2&N-water (40/60) at t = 0 min to AcN-water (95/5)

.4 4-di fluoro-N-(6-(2-nmethoxyphenyl)pyrimdin-4-yl)pyrr
withing$§ gineflow ra}ec@%ﬁﬁ'@m de* HCl Exanple 29 was

MS (rﬁ)ﬁ? %?ﬁg\ﬂﬁﬁ)qiﬂﬁ C%@ﬂ nﬂg‘tﬁwpdrﬂg'mnﬁﬂﬁﬁ%g)ﬁ 93%

by vvas Ing wt et her (400 MHz,
CDGOD) 6 = 2.80-2.94 (m 1H, CH2), 309321(m 1H,

Examie) 33 o5 wtv?ﬁ%m%%hwipﬁ"% T

Icarb(ﬁﬁhﬁﬂ QIcdhexiylédrbaimate] =7 1H, Met hoxy-Ar),
y 7)tg8 mylH Met hox 776 dd, 3J=7.9 Hz,

Examﬂ&&mas smiehewee%@opomy ing te’mtr(qd, bin. @ yipld of 22%, purified by

prepa%tﬁvi(enm,)-%Lrb A@g( WA (ia (1210% B (2%& P13 il fop), Mobile

phase,m 0.1006R¥a ﬂ@ié@l@ht AcBOwater (40/60) at t = 0 min to AcN-water (95/5)
- am no- N-(6 ( 2- met hoxyphenyl ) pyri m di n- 4-

Wlth“"y‘fr@ W'&I@%R@iﬁe@ﬁﬂ'ﬂ’ﬁ%am de * HCO  Exanple 30 was

d f 23.1%
MS (rﬁ&Inl ovveg\%fﬁ hode(;%purl t[&@ nr%gbéz;{r@? X%ééb%ﬁgﬁc usi ngQ
LUNA 018(2) 100A col um (250 X 21 2 mm 10p), Mobile
-0, 1%.TF di ent I\I- t 40/ 60) at t
Exantblg S 4 GaenelGay e ery DRVATNG . 1 b
yl)cyfl%h%xaﬁteehr‘ﬁaihmﬁﬁmti) 3217 (M*H) HPLC (A = 214 nm
r

10.1 mn (94.1% . Exanple 31:
Exan@laﬁﬁn&a&l—syﬁﬂxezmedt amqujxhgrtpl WMpthadn? dir re- gield of 76.7% starting from

I 25Ex le 31
Exam{d SHeRT DB BEaP AT R oSHB ROET7 i n ayi el d of 81%
¥ | f th
M (e e e ”W‘“‘VE“?“M“;?Z%B?“’?A i g o
[Al): rt 9.9 mn (100%. Exanple 32: tert-butyl

Exanﬁql%ﬁ?%ﬁ n@F ?'&(% l@;ﬁ@é Mﬁ%@@%é}@&gmldlg -Ylgarbamoyl)-4-

ﬂuorswrtrbﬁairfeeqi carboxyllatg to Method 2 in a yield of 23 1%
purified by preparative HPLC usi ng LUNA 018( 2)
Examptg $enwa ggﬁyn%egizezj Afgordag) to Maihed 4 \npa yield of 57 7% purified by

o0 SRR SRS AR SBE SO0 T 0
chlorg®h5) within 45 nmin, flowrate: 6 nml/mn.

'H NMR (400 MHz, CD30D, Rotameres): 5 = 1.39, 1.49 (s, br., 9H, tert.-Bu), 2.36-2.68
(m, 2H, CHy), 3.60-3.86 (m, 2H, CH>), 3.88 (s, 3H, CHs), 4.50-4.62 (m, 1H, CH-CH>),
5.18 (m, 0.5H, CH-CH,), 5.31 (m, 0.5H, CH-CHy), 7.06 (t, *J=7.5 Hz, 1H, Methoxy-Ar),
7.13 (d, ®J=8.3 Hz, 1H, Methoxy-Ar), 7.43-7.48 (m, 1H, Methoxy-Ar), 7.75-7.81 (m, 1H,
Methoxy-Ar), 8.67 (s, br., 1H, Pyrimidin-Ar), 8.83 (s, 1H, Pyrimidin-Ar); MS (m/z): 417
(M+H); HPLC (A = 214 nm, [A]): rt 16.5 min (95%).
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MS (mz): 427 (MtH); HPLC (A = 214 nm [A]): rt 19.0
mn (95.3% . 5Exanple 33:
W0 esov/lssy | 4- (6- ( 2- net hoxyphenyl ) pyri m di n- 4- PCT/EP2008/063715
yl car banmoyl ) cycl ohexyl car bamat e Exanpl e 33 was
synt hesi zed according to Metjged 2 in a yield of 22%
purified by preparative HPLC using LUNA 018(2) 100A
colum (250 x 21.2 mm 10p), Mobile phase: 0.1% TFA
(aq): gradient AcNwater (40/60) at t = 0 mn to
Examfslél \36t en-flisrobN-(66(2+mietimoxgiphenyl) gyrimidiatdeyl) pymolidine-2-
qu{]gjk-(r{?z;,) 27 (MtH); HPLC (A =214 nm [A]): rt 18.6
carbgy . Exanpl e 34:
t MY A7} 0
Exam;1/>|1 ?90 a%:s)g(/gmae% ﬁoggérﬁfgmg 6&“7 ih'a %/éeld of 100A> starting from
Examgojan 85 esuiriedl ta)cwaskiungg,\,ltmew etbxer7 inayield of 76. 7%

"1 NIRDbRE; COLEIB 1 2 252 2 iy 150 i BRUD D9k Mk, CHz), 3.57-

3.72 [ MH fGH% 737% d@%nl% CHy), 3588(§P|3ﬂ ?@Hg) 4.88 (dd 3J=3.3 Hz,
tert- 2-( meth pheny &éﬁrl m di'n-4-yl car banoy

6- (2
*J=101§ He, b @JH_t(éHzip)’irMo(t |Jj=3 842 -Garbeld Citop FEﬁérf’pl = 3@ Hz, 0.5H,

ot B0 AR ey MRl gt B ot SgPantty Befloxy-an, 7.67-

7.72 &hl HeR M@ﬂho&;lw?\lmwn(eﬁ N)J=7sh e, gEhamelz, (104, ]M%thxly -Ar), 8.76 (d,
5 chi oroform  1H VH,, CDSOD Rot aner es)
J=7.9 Ha, TH, RyriraidinpAr), BB (derd=7.8ukz, éFBesE’Er"BBi'%rI nMS (m/z): 317

R SA SR S O T L

5.31 (m 0.5H, CHCH2), 7.06 (t, 3J=7.5 Hz,

Examl\;/)bltgggléy 4@(%# fﬂspro%—m%xxpﬁenyl)pgnm !PW )pjpzerldlne-Z-

carbo&ihrte fEN 8- 67 (s, br., 1H, Pyrimdin-Ar), 8.83 (s,
1H, Pyrimdin-Ar); I\/IS(rriz): 417 (M+H); HPLC (A = 214
The Baog- pfo@@ttedrp)remﬁrsbr raf rEXe@apie. 37 Was syntheS|zed according to Method 2,

[ 047359PCT/ EP20Q8/ 06 71 104 Exa

after YRGB BUR R ETICa AR HeRy )y P SR AIEH- B g Bgr B b vield of
28.7°% he- 2- car boxam de * HC Exarrpl e 36 was synthesi zed

according to Method 7 in a yield of 100%start|n1g from
MS (reeang? e(MsH),JPLEi (A BIA mastM\hgrt\ﬁiQ mir{ A% Etmer 125

NVR (400 MHz, CD30D): 6 = 2.62-2.74 (m 1H, CH2),

2.80-2.99 (m 1H, CH2), 3.57- 3.72 (m 1H CH2),
Exanﬂol6833' 8B-afriino IN%(6 (5@ )uord-Ddthoxypheypyritidf-4dd,

J=3.3 Hz, 3J=10.8 Hz, 1H CHCH2), 5.41 (t, 3J=3.8

yl)cywh%aaﬁpaMWw e*gFy (t, 3J=3.8 Hz, 0.5H, CH CH2)

The I%é%ﬁﬂ%egt%p(ﬁpe?&g? '& é}%’ﬁ[plé‘r ﬁﬁ_lﬂ%%%r{tﬂe&%? %‘C§ f}ﬁn% WMethod 2,

after iSdkTioA drlzi puhTFeiath’n Kizield1 B0.9%]) Brayphy 38 was fiepared by Method 9 in a

.., 1053=7.9 Hz, 1H, rimdip- . 9.18 (d, =7..9 A :
vield G£30 Bl it ier 5 rebRes ey TG sing SNk-e! (GHI54) And Gyting with 3%
MeOM'® chibtdforrht 8.6 min (100% . Exanple 37:
N-( 6- S-PI uor o- 2- met hoxyphenyl ) pyri m di n-4-yl ) pi peri di

MS (mi) 2B4T avibdyadPde (A =TZFi as, TAR: B3 min(2B48d; ped6R36r
of Exanple 37 was synthesized according to Method 2,
after isolation and purification Exanple 37 was

e (2 - -
Exa Sggp@gwﬁlb W%%BE”XZ%“?%@%@'% gp’yrﬁﬁwﬁﬁ{ 4- %ﬁéﬁg d/;o 2H-pyran
4- carhpxamggg

Example 39 was synthesized according to Method 2 in a yield of 39.2%, purified by
flash column chromatography over silica gel (200-400 mesh) using methanol (0-10%) in

chloroform.
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20 Exanpl e 38:
4-am no- N- (6- (5-fl uor o-2- met hoxyphenyl ) pyri m di n- 4-
wQ kQoegpeizshexanecar boxam de* TFA The Boc- pr ot eCP@DEP2008/063715

precursor of Exanple 38 was synthesized according to

Met hod 2, after isolation angspurification (yield:

60. 5% Exanple 38 was prepared by Method 9 in a yield

of 39.2% purified by preparative TLC using silica gel

(GF254) and eluting with 3% 25 MeOH in chloroform M
MS (rof2)z332 GABHE;MHPLC (MRLZI4 Anr [B]Mrtﬂmg i 100%); @ 1857C.

(98.4% ; np: 162C. Exanple :

N-(6-(5-fluoro-2-net hoxyphenyl)pyrl m din-4-yl)-tetrahy

o, 210 DI EARSED PSEmSKNN o €411 8 5epfriaine -

carbdoxamidecol urm chr omat ogr aphy over SI l'ica gel (200-400

crar oS B neb s VRO 3 3 o Py, purned oy

prepa"ﬁlﬂfé TIEC-us?ri’g“sMéﬁ gbAIGF254) ahd QufihdwithFPZMeOF:in ErRfroform.
MS (Nzogg‘t%(m%m)rftbpﬁcl’fét:h%%bﬁEM‘])) oyl Srindn 61Q0% ), )R- 2380 6.

peri di ne-4- carboxam de 5Exanpl e 40 was synt hesi zed
according to Method 2 in a yield of 12.3% purified by

Exanmplepad &l | We(6HB-Fluare-2-mieth&xyaivenyIffytimidiaatyhl2:oxepiperidine-3-
with 3% MOH in chloroform M (nfz): 345 (M+H); HPLC
carbgxamidei4 nm [A]): rt 11.9 nin (100%; np: 225C.

& 0
Examgfe 2R v inthesized apcording o Mehod 2 i avield of 1% o,
MS (méz)i 45 @v8H); HPL@r(hexad dm, Expmbl1S. mmlmw 399)f Imps36etC.

according to Method 2 in a yield of 6.7% M (mz):
345 (MtH); HPLC (A = 214 nm [A]): rt 13.6 min

Exan{pgtgr g%drtgﬂﬁhgyap&N (642 gféﬁ%kﬁhéﬁyp!owmidin-4-y|)-2H-pyran-4-

carbaoxtimide- yl ) - 2H pyran-4- 15 car boxam de Exanple 42 was

Exarilf i L3°%h chgyng}eeﬁcoﬁdard ”E@%ﬁ@ﬁ@qtﬁ%& "@-‘ébﬁ'g@izgf 2% b5, burified by
prepa@@ﬂuvéﬂHF(L@QJsih@LLﬂ\lmw(Q )100M0Rb|UenPITR56 Q1JQ/0rfﬁﬁA10p) Mobile
radi ent” AcN-water (40/60) at t = 0 mn

phaSG&cW%?ré:rA (3%): Hradienh ml\&watﬁrnmofacavxatr bred relnntq MCchi-water (95/5)

W'th'%%ﬁ’%%ratéxéﬁlwé HPLC (A = 214 nm [B]): rt 11.9

MS (&) rmmeHMBtmr\mmem})yhmw it ¢i00%).y1) - 2H-th
i opyran-4- carboxani de Exanple 43 was synthesi zed
according to Method 2 in a yield of 8.4% purlfled by

Exanilg ) 88 e YR B et i s Y Afopyran--

carbodcaicket er (40/60) at t O mn to AcN-wat er (95/5)
wWthin 45 mn, flo ate

Exanmﬁﬁ wplquyr’(tWSLz @Cﬁpﬁdlrpgg]t? Mg{hogdszvs nﬁ@mﬁlzl%lzggsgfg%_%, purified by
prepafiindd B L (RRRPEUNKRZOPEL 6BOKS column (250 x 21.2 mm:; 10p), Mobile
phase: 0.1% TFA (aq): gradient AcN-water (40/60) at t = 0 min to AcN-water (95/5)
within 45 min, flow rate: 6 ml/min.

MS (m/z): 330 (M+H); HPLC (A = 214 nm, [B]): rt 14.8 min (85.7%).
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106 Exanpl e 44:
4-acet am do- N- (6- (5-fl uor o- 2- net hoxyphenyl ) pyri m di n-4
w0 2000)pexssd ohexanecar boxam de Exanpl e 44 was PCT/EP2008/063715

synt hesi zed according to Method 2 in a yield of 19.2%

purified by flash colum chrggat ography over silica

gel (200-400 nesh) using nethanol (0-109% in

5chl oroform 1H NMR (400 MHz, CDCI3): 6 = 1.66-1.75

(m 2H), 1.76-1.88 (m 6H), 1.99 (s, 3H), 2.51-2.57
Exan{pie 44ri) 43‘1\&4a(md031416 (B-flubrd-2tihethoxyphenyd)pyritddin-4-

br qgg%glbd 714 7.19 (m 1H), 7.78 (dd,
ylcyglgh eXQ"SSa eg. 02 (s, 9.56 (s, br., 1H): M
ExamSor@g 0)(5\/§§7 %Wé&z?d"gigof@ﬁg'tc?%tﬁgﬁ 4 b yield é'nd”lg 2%, Npurified by

flash Belammohrmn(aﬁog@mymeosmcammmh@ameWanmgjmetManol (0-10%) in

hl | ) cycl ohexanecar boxani de* HC The Boc- protected

ChOTPEBur sor of Exanple 45 was synthesized according to

'H NIMF% RAH@fFBCAIgS@ at{ gp-1arsl éﬁﬂfzﬁl)' qamqred xm@ImH), 1.99 (s, 3H),
e prepare a

2 512671 (o0,cloL 0 v (RT3 (0 INBB): (SLPLCTKip 697 (dd, 1H), 7.14-

719 (519h7.38 k88 (6 TR OT T AL ST e Pk M gro): 387

(M+H2;r1-ll4l-_Cy(l?\)=02134 aReXA) et adDxam(9@1 9HCl 20 The
oc- protected precursor of Exanple 46 was synthesized
according to Method 2, after isolation and

Canfl 57 RN ol BRI

yl)cytioh@xaAecatkdokamide AHCI rt 10.2 min (100%; np: 272C

5Exanpl e 47: . .
The %%-Pmﬁngatﬁe NepeIses ArdpERs/BrER WAt PRPRd AcgPidingiq Metnod 2
i I 0 I
sor 8008 0 ORI i RENL 2 YR 4 ) Bty Mgthoa 7
yield ot @®aPat i ve HPLC usi ng LUNA 018(2) 100A columm (250 x

s (R TR e PR e R
30vv|th|n 45 mn flow rate 6 M/mn. M5 (mlz): 314

HPLC = 214 nm crt 15.2 mn (97.2%.
Examnbezwg/ 1.2 ﬁeavmﬁb(ﬁ upsoﬂameﬁhamléenﬂ)pyrlmldm-4-
'P%ﬁ@ ny yrimdin-4-yl)cycl obut anecar box
yl)cygfl%%%égéﬁgﬁ‘p n%a h ynt hesi zed according to Method 2
The Boc-proteeted ®recdfbof%r BXaMpleess mespsmaegted%cuate@mg to Method 2,
usi ng LUNA 018(2) 100A colum_(250 x 21.2 op) ,
after 'ﬁ@lﬁt'P@ adificatiangyield: (8d4h7%) Gramplanto A@ﬁ-%%ﬁed by Method 7 in a
at t =0 mMnto AcNNwater (95/5) 5within 45
yield %ﬁ%’g%ow rate: 6 m/min M (mz): 284 (MrH); HPLC (A
MS (/221345 (W +HBIHIPLCt(Am 2114 A2, JAJ)- rt Eddhmplire (A0 %); mp: 272°C.
N- (6- (2- met hoxyphenyl) pyri m di n-4-yl) cycl ohexanecar box
am de Exanpl e 49 was synt hesized according to Method 2
Exaniple@4¥ € -R%6-@Yneth riRRdiAld-yB-2i -2-
xa uﬂs]an Lutl\ﬂr%ﬁ Cgr% i(g 0A clgrt u‘?r%%%réﬂ)%l gi V?Op){pgran
carboxarnide phase: 0.1% TFA (aq): gradient AcN vvater

Examigen 471 Vg8, SREPRTHIaS TBd 2312 Wil of 2y puriied by
preparatdet HPIC [Lﬁ]r) LUNAQ)‘78Q1)W(10958%IUN1I5 (Emmalzq DP%m; 10u), Mobile
3-acet an do- é)z methox hen |g(§J) yrim din-4-

phassjl Qd)/vz:ITcﬂPeiN%(%a |g;abﬁ\c§bwa er (40/ at t = 0 min to AcN-water (95/5)
within 45 min, flow rate: 6 ml/min.

MS (m/z): 314 (M+H); HPLC (A = 214 nm, [B]): rt 15.2 min (97.2%).



10

15

20

25

30

Exanpl e 50 was synt hesi zed according to Method 2 in a
yield of 13.5% purified by preparative HPLC using
W idvodB8Y 2) 100A columm (250 x 21.2 mm 10p), pdvbBEP1068/063715

phase: 0.1% TFA (aq): gradient AcN-water (40/60) at t

= 0 mn to AcN-water (95/5) 1gewithin 45 min, flow

rate: 6 m/mn. 1H NWR (400 MHz, 0D013): 6 = 1.10-1.20

(m 2H), 1.36-1.54 (m 4H), 1.88-1.94 (m 2H), 1.98

(s, 3H, 2.22-2.28 (m 1H), 2.58-2.66 (m 1H), 3.92
Exan{ﬁle 4iBH) N- (56 &n{eihoiybheﬂymyrlﬂudm 4m|)03b|)oblitaﬁéeirlﬁﬁ(amlde

ExamgLeB 489w§g S(ygthecﬁlzed %pgord% wthé@éb'rt %)ubald pj:é@ﬂ(’/p{ purified by
prepa?ért‘f'véﬂfqPL[Cf\] Slnnd EUNA%P%@) ﬁgﬁ#g#ﬁrun%? be. f]‘nrgl 10y1), Mobile

| sul am no- oxyp eny pyrim
phase QI1)’/bé'ﬂFz°ar(ra<q:I)e dgeadiept é\cﬁl}wam’ @PMhdeat zed0 anmotadAatl-water (95/5)

W'th'rgfétgl”ﬂyf}%r%ongxgﬁ{ﬁ@ I\I-(:6 (2- met hoxyphenyl ) pyri mi di n- 4

MS (mith) 284 (MEHWMPE@Z(WH 211?4 ﬁ?fﬁl[@j)ertﬁ%m/\@ﬂ PH)L hesi zed
according to Method

2009/ 047359PCT/ EP2008/ 063715 108 Exanpl e 53:

Examibif o) Y Nt A bR Ep A e P YRRy Sidmice
Examl}g% AQ0wagd . syﬁﬁiw’&doeaﬁéordmg to Method 2 in a yield of 17.8%, purified by
net hoxyphen&é)éf) rimdin-4-yl)picolinamde

prepaRtieHB L RS LA e 2y Tt Al (3SRt R s 194), Mobile

phas%md/b‘i\g:é?a€) Q&'l% 'A%ﬂl g(ébe‘?)(@@?é@tét\’? Z@'gfl uﬁogl%{\lewater (95/5)

withinph@isrdn, fmvd%téFAnﬁlﬂqh gradl ent AcN-water (40/60) at t

/5 t hi | ow rat e:
M (@/231 S b PR a0t e Ehiebdbmin 98%} 01 (2
7.13 - 7.17 (m 1H), 7.27 - 7.47 (m 1H), 7.53 -

757(m 1H), 7.78 - 7.82 (m 1H), 8.07 - 8.09 (m
Examipip, 5&:. 137-aceEam[bIo(-Nr(Gi(la)meﬂ]@iypI&rM)qynmildm;4-8. 81 -

8. 83 1 9.03 (s, 1H), 9.05 (s, 1H), 10.6 (s,
V')Cy‘i'ﬁ?"ex%b?ﬁ’i%xarﬁ gs (M+II:|)|) HPLC EA - 5014 nm [(A]) rt
Examﬁ% 50nvas 69 AirAred LREORIRG S Tethod 2 in a yield of 13 5%, , purified by

6- 5f|uor02msthox enI Ypyrimdin:4-yl)-5-nethy

preparats\@( e-Bing: LA w celusm wagOQyﬂﬂr%gnmedOu) Mobile

phasdrdes at.Vggwp“%égﬁgnﬁé\%@aﬁ%s@/@o < 518 B I Erodter ©5/5

withinx4 33 ghimMlowl Bite; 6 Milrhine phase O OlM NH40AC (aq) AcN
] (35:68 and flow rate: 201H N
H NgHo 490 Mz @Des){ §,= él—i)O 1552%@“ 2H)1 fly36- é5$1(r@s4thr1 .88-1.94 (m,

2, %ﬁ?wﬁ 737 45,182 0060 BE T80 S5 10, 701

7.13 (rf7\/,|+2-I)1), HREQ S0\, A1), T1B5-1 8B)(m,rtH)LB.& (8,1 HPZWG (siptH), 9.78 (s,
or. 18y g5 BETIGEIED Colhve 2A4rpHRY ry By Birkin (99.8%).

i din-4-yl)pyridine-2- 25 carboxam de Exanple 56 was
synt hesi zed according to Method 2 in a yield of 13.8%
Examplei $1:cd4byefindpualfantarsinm-N-(6s(2egethoxypherey|) gyehpilin-4-
b and eluting with 10% ethyl acetate in chloroform 1H
yhbeREAMIdSy Mz, 0D013): 6 = 10.63 (s, 1H), 9.02 (s, 1H),
Exa 6,991 QA%S hes?z&@aééord to M8thed201.(d, 1H), 7.77-7.73
.13-7.10 (m , 6.99-6.95 (m 1H), 3.95
(s 3H) 2.77 (q, 2H), 1 32 (t, 3H); M5 (nfz): 353

Exantdff B2: MEhfretryISurtdh-dflind-ALs-(2-efitodyphdhyiiifHthidiRRi-yi)-a-
methylbenzamide

Example 52 was synthesized according to Method 11.
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WD 2009/ 047359PCT/ EP2008/ 063715 109 Exanpl e 57:
N- (6-(5-fl uoro-2-nmet hoxyphenyl ) pyrimdi n-4-yl)-7-nethy
wo bhogioaBzo[ 1, 2- a] pyri di ne- 2- car boxam de Exanpt BEB2008/063715
was synthesized according to Method 2 in a yield of
5.7% purified by stirring tjgg crude conmpound in
nmet hanol and un-di ssol ved SO|Id filtered. The process
5 was repeated once nore, drying in vacuo gave pure
product. 1H NMR (400 MHz, DVMBO-d6): 6 = 9.19 (s, 1H)
Exanfplé253:s, 3§IrH)athﬂsOlf(m:arﬂh‘i)q-N8(.69(’2-|(rm1hdk9ph€nyﬂnay7ﬁrﬁidin-4-
.71 (s, 1H), 7.45-7.41 (m 2H), 7.31-7.29
V')beéﬁ?mifiﬂ 3 94 (s, 3H), 2.58 (s, 3H): MS (nz): 378

m%x%%ﬁé@éﬁélze@ééc&mng[té]l\)l'eth'bh {8 mn (100% .

5-ethyl - N-(6-(5-fl uoro-2-net hoxyphenyl) pyrl m di n-4-yl)

exarl B B Co SR B B YOBSCHAI R S o,
Exan@l@%&r@bs\%nﬁ%&é& bBEordHY &S Méthdd & glﬁe@obﬂma 3@59urlfled by
X 32 mm , Mobile $hase 0. 01M NH40Ac (a

prepqramfamm@wsmgawumec HQ) MQ0A soluns1 HRBIV/R obnqu ,10), Mobile

phasé; 9, TFA @@ ng,a_éént,% y%ﬁe%s((tgpfeojﬁé'l)t =20 3fil 316/%};? | water (95/5)

withinld§ mi®, fidw tste: 8ihi/mid. 94 (s, 3H), 2.87 (q, 2H), 1.36
HPLC (A = 214

H IR G (e b b, SEbeis a3 Y M Y - 747

6- f [ t e 2
1H). T80 87 b ol T Ly i P T R BS i i BT P2t (m. 1H),
8.21-3A3 g, ShHl, 8281 268183(Xcmr’dﬂﬁ§9 08 (N,Eié:H())d94)5l (s, gl—»; Gblcﬁ ¢, 1H); MS
4% ar ve LC usin odi acsi
(/2) 778 (e i (Y 2 B TR A HoByTMNBBIA%E) phase
0. 01M NH40Ac (aqg): AcN (35:65) and flow rate: 48
m/ mn. 1H NMR (400 MHz, DVMBSO-d6): 6 = 10.65
Exanr(rzle 35) N- (6 (}il_-fl(.lgro-ﬂ—malsomommylmrjmﬁii924-yls),-5-ﬂfe]thylisoxazole-3-
7.79-7.76 (dd, 2H), 7.38 (m 1H), 7.28
Carb?’fﬂ 'ff% 3. 93 (s, 3H), 2.44 (s, 3H; M5 (nfz): 379

Exa *513 gb%’hs}?nﬂfésrz@écéﬁf’dlr{g“}d Méthod & h 81 Vield8/B8.7%; purified by

prepanatq\ea HRUC wesing Zodiaesik y BREN G Bpgelumndi(A5Q - 13- mm; di0w), Mobile

phasd I STHNORGAL (BE) WRRLCETRRREEPA PR O PR of 5770,

'H NMRr(zn‘ooemm/ crm(erg)araat:lsfesrgczﬂz:&ess(sl HEQ, gah (@66254)4) 7.77-7.74
oro
(dd, ST LR AR, B 05 685 (T |3t941(45 BH 26018 03H): Ms-(miz): 329
1 5 Ex | 61
(+HETIRLC T 20RO PR 60 P RO B8] TS, xo 2

- phenyl acet am de Exan'pl e 61 was synt hesi zed

f 9 f
g pa Pt B SROCTE AR dtedhoryphanyhaltpiditdiyridine-2-
carde(aQn% 10p), Mobile 5phase O 1%form c aC| d (aq):

AcN (25: 75) and flowrate: 4 mM/mn. 1H NWVR (400 Mz,
ExampiaCiog) was synthesizgds actordingl ) Mashod 2 & alykeld of 98.80s, purified by

prepafg%\)@ 8IELAC9 Ls_ﬁlhg ’_lqcéa Zqﬁsfl(l(%z&)( %g%%@ihgz,}/\ﬁ%_b(lb‘@%%yl acetate in
chIordférm3H) MS (mz): 352 (MrH); HPLC (A = 214 nm [B]):

; rt 19.4 mn (92. 70§ er 146C.

H NMR (400 MHz, CDCI3) = 10.63 (s, 1H), 9.02 (s, 1H), 8.99 (s, 1H), 8.50 (s, 1H),
8.20 (d, 1H), 7.77-7.73 (m, 2H), 7.13-7.10 (m, 1H), 6.99-6.95 (m, 1H), 3.95 (s, 3H), 2.77
(g, 2H), 1.32 (t, 3H); MS (m/z): 353 (M+H); HPLC (A = 214 nm, [A]): rt 21.1 min (100%);

mp: 176°C.
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10Exanpl e 62:
N- (6-(5-fl uoro-2-nmet hoxyphenyl ) pyrimdin-4-yl)-2-(2, 4,
wG 200004 135210r ophenyl ) acet am de Exanpl e 62 was PCT/EP2008/063715

synt hesi zed according to Method 2 in a yield of 34%

purified by colum chromatoggpgphy over silica gel

(100- 200 nesh) using 0-5% MeOH i n chl orof orm as

eluent. 151H NMR (400 MHz, DMSO-d6): 6 = 11.20 (s,

1H), 8.94 (s, 1H), 8.68 (s, 1H, 7.70-7.67 (m 1H),
Example557:. S8-(63({5-Htibro-2-w2thodipienyljpyrimidid4-yl)7znethylH-
. 1 3.87 (s, 3.81 , 2H); M5 (mz): 392 (M+H);
'm'dmtzcﬂpy”%'me%marfo@)am'é’? 18.7 min (100%: np: 208C

Exam@@??( glagrg’styﬁép(?/sﬁ ccgg/drngmt%ll\Ae%oyl ?JE-?J_\}?'%?f 5ZA> s)urlfled by

stirringctbeacrude czﬂnrﬁxmqa re n&shaea ayhuhedisswdedsobd diltaged. oThe process
Method 4 in a yield of 85% purified b reparative

was rEBRRREIcS TOTGA Y 5] VaBERoRYs e DB8Hek 55 2

'H NMRp(Moo'\mphl EMHOSE): § =1§019RA, 69191)919 dnﬁwtg Oqh* \1\ﬂ§esg7 (s, 1H),
(40/60) at 't = 0 mn to AcN water Wi thin

7.84-fidd, (dfl] dld).riat &1s,61 hh, 7 eft a7 ATHINMART ), Zcﬁﬂ K/Hﬁ (NDNISE), 6@4 (s63H), 2.58

(s, 3@5K’As77?rg§§(§ﬁ%ﬁ) Héte 39 A(m%?’m) 1994 Min %ﬁ%ol/ 13

783-786(m 1H) 800-804(m 1H), 860

(s, 32
Exan‘(p\;m_DS'_g HQ—@tI@y{ Na-(fz‘-ﬁ fhﬁroraxmethpp(ysmgpynpwlpyg% 4- yI)|soxazoIe -3-
e 64:
carb -N- (6- (2- et hoxyphenyl ) pyrim di n-4-yl)-2-phenyl pro
Exampten &8 wes HyRxwoyite ééccwalmgS;mMmlsodeﬂduraecydekdil 00 146%%, purified by

o B B b O DB B, e

phaséQPMM'\ﬂPlh d)Rc '(: %@P(@“?@%‘}Pﬁéﬁ%@oﬁé%%#ﬁ 111
hase: TFA (a gradi ent AcN-water (40/60) at t

'H NMRO(41®Ori\/IHa EcDGl\g}atGer- A 25(5) 1H), t&hod (d51HH),r8.92 (el Il gt &80-7.77 (dd,

1H), P48 %?@(8@@%@3{ L5 1 Trh 028 o) 262y 2h), 1.36
(t, 3H§ B (M/k P 343- (wmbgml@(whmwmm [Py D)midr @067 R 175°C.

anam de Exa 5 was synt hesi zed according to
I\/bthod 2 in ayield of 7.9% purified by preparative

Exenige) 595, Mot hudis ohe s S e Moy mlond 9 e

methymyrﬁfblom 5talpy®intiding-G-csrowantide( 95/5) wi thin 45
mn, flowrate: 6 mM/mn, 101H NMR (400

Example 59gwag, sygymﬁlzgq@ccqpilnmj\/let@o@A m gg/;lgzem o} 0. 4)00 purified by

prepeffy (RFCofiling Zatsl, 18051 o ut, (B )RR i 100, wovie

phas%(?.m I|VI. ISH, QAT (Ad: 7Alel§b(rw:65are)nd flovd 2até: 48 nglfmindH, ]
 NGRERAS Q5 525 (o R ) ol B0, a2
1H), %’vs'(@ﬂ @'H'j' 7‘\'7?3 7.76 ?@d ($H), ]7H38 mlm)dmﬁé@ 13- 21Sl§’h3rh—l)’ 2.44 (s,

3H); II/IS]()n/z)’t3799(Mt|-|1h) HF(I.QB()S%ZME)(anM]E r668.1 min (98%); mp: 265°C.
N- (6- (2- met hoxyphenyl ) pyrim di n-4-yl)-2-(2-nitrophenyl
)acet anm de Exanple 66 was synthesi zed according to
Exani$ieNeg: 2N-(6-6-Hubkél20methdgphdtiylfpyaimRlinks-gnar, 2ldiNgdro-2-
rdl—%LC usi ng(BL NA 018( 2) 100)% col uyn;pl?ZSO X 2292 nm 5
oxoqmmlln%marbozamgse 0.1% TFA (aq): gradient

Exan@‘f%‘f)ﬁ%v}% %}{%%g%%%@tacgp dnq%qh_ln %1910%‘: %W\k/%?@ggf m% purified by

prepa@mﬂe?TLcﬁJsmg%lQ@a gsl (@*2540}% elétlrii@wﬁtﬁ B%Me@ﬂh chVorGfbrm

MS (EXG BT HEHPHELA g L B3 A 190%0): i30: 76°C.
4J=1.2 Hz, 1H, NltroAr) 752(tdd 3J=7.5 Hz, 4J=1.7
Hz, 4J:08HZ, 2H, Nitro-Ar), 7.63 25 (td, 3J75HZ
4J=1.2 Hz, 1H Methoxy-Ar), 7.82 (dd, 3J=7.9 Hz,
4)J=1.7 Hz. 1H, Methoxy-Ar). 8 .16 (dd. 3J=8.3 Hz.
4J=1.2 Hz, 1H, Ar), 8. 93 (S, 1H, Pyrirridin-Ar), 9. 45
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WO 2009/ 047359PCT/ EP2008/ 063715 112 Exanple 67:
2-(3,4,5-trifluorophenyl)-N(6-(2-nethoxyphenyl)pyrim
wa@l2009447359 ) acet ami de Exanpl e 67 was synt hesi zePICT/EP2008/063715
according to Method 2 in a yield of 4.3% purified by
preparative HPLC using LUNA;Q38(2) 100A col um (250 x
21.2 mm 10p), Mobile 5phase: 0.1% TFA (aq): gradient
AcN-water (40/60) at t = 0 min to AcNNwater (95/5)
within 45 mn, flowrate: 6 m/mn. 1H NVR (400 MHz,
Exan@éﬁl 6‘] N -(6-(B-fldofc-2- rilldth@tﬂ)her&dﬁﬁ/r(midiﬁH-ym-Bbxo-Z-
(m 3H, 1 x Methoxy-Ar, 2xFIour Ar), 7.09
phen lad:et%'lﬁ' 25 Hz, 4J=0.8 Hz, 1H, Methoxy 7.46- 7.52

Examgg’ 6]1'\/EH¥Vﬁox m%%/sféga 353?2%’1’%@8' %ﬂm§|| ?}1 FJ'Z S?’lofg_z.*id;ya, purified by

prepe(ratwelinPIE@rwmm@IlZodﬁa()sll 11204540(18 cdumn 1260 NH)32 NBn; 10u), Mobile

phaseé %% géb/gar é&’\ﬁ;_%q%g%h 5_) aznld4ﬂonn}atLA11)mI/r¥ntn 19.2 mn
'H NI\PrR((ﬁooit\AHEthDmrgxs&yé Bexégl A 1y, 401 Is, AH ne%t(@ahﬂljl 8140 (d, 2H),

)acet am de 15 8 was synt hesi zed according t

7.81 %//Eﬁh(dd 2H)n7 8% (telld).of 54, (H.%H)pt?r15 (rad 1, 540@@93t(rme1H) 3.95 (s,

3H); “?53&’%9@%@* B%agﬁ((g %Oz%ﬁﬁaw éﬁ% 'ﬁﬁ‘tz mgﬂ% C.

(40/60) at t = O mn to AcN- wat er (95/5) W|th|n 45

mn, flow rate: /mn. 1H NVR (400 ,
Examplg 625 Ral(Elooro-2-methaxypembmyimidio d-yi2-tades |

y-Ar), 7.07 (td, 3J=7.5 Hz, 4J=0.8
t”ﬂ”%p'%?ty} t%%i‘ﬁr) 7.43-7.51 (m 4H, Napht hyl - Ar),
Exam'pJéB(Q‘r27w&§ $ynthddized accbieging Hyl Mathodl 2xinMat yielkly oA} %, purlfled by

0'“”’(7@%%0 d@gr%%ng OS\)@E%&ICQ gﬁi (1 ogt%om%shﬁtgﬁm%ﬁﬁ ﬁ/lqplg in chloroform
as elldht, 1H Pyrimdin-Ar), 8. 97 (d, 5J=0.8 Hz,

Pyrimdin-Ar), 9.78 (s, br., 1H NH); I\/IS(rriz) 370
"H NNIRH400 MPIzCII(MS@ Q@Aém‘rﬂﬂZﬁ](}s 1H), 8 B47(smilhl)( 8887&) .1H)57.70-7.67

(m, 155 B ek R Ry T2 28-(a- ik RRVBAGT) Bhi 8- 31D, 381 (s

2H IMB) AF2}: BIRAR/ MPLEC PO=vAaY HYNIB1RTt 78F ARCAVBPHY N 208°C.
) Met (hodyz |rc1t a y)lael d og 8. 2% puﬁfl ed by prgpar@tgl vﬁg
HPLC usi ng LUNA 018(2) 1OOA colum (250 x 21.2 mm

Exanﬁ)g%_ %t e?j W@@@Hgﬁﬁ?h&@{% 'ﬁt (é)lﬂ%% M_)gf ?@){ﬁ@@}ﬁ g)l)acetamlde

Exampld H3nw48 syrihedizeav doebeding tol Methiod 4R a yleld of 85%, purified by
2009/ 047359PCT/ EP2008/ 063715 113 1H NWR

40
prepaceitiesHPLE 2isnasd UNA GTE(20H0A eplyimn 42@(5 21 5m; 10u), Mobile

phas%ﬁh °/? %é@d 6g é@leét %Wwafbb_‘%oﬁﬁy %nﬁnn %o éEN(\gater (95/5)

wﬂhwﬁ@&?nnt’o fidmy ratet 6 Matrhipl en- Ar), 7.01 (d, 398, Hz,

B A ot 8 = 25 (o ol il P 08 (. 1), 7.13

~7.158- J(fh‘l 1?")4&,4% ﬁswbbt(me;;dmxv 59— Aif M (Zw 81813 (&%B3 337‘53'6 S{mHZ1 'H), 8.00 —

8.04 (Py.r1hij, 8.60 £, )1H)3.8091 (S 1|-])H1 1 P{}&GSnﬂ UI|) rM,Sr()’n/z}) 329.1 6V1+H); HPLC (A
\%S) 350 (M+ HPLC (A = 214
21y Al B o0 (4 (A= 21

Example 64: (2R)-N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-2-phenylpropanamide
Example 64 was synthesized according to Method 2 in a yield of 3.1%, purified by
preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile
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Exanpl e 70:
1- (4-chl or ophenyl ) - N (6-(2-nmet hoxyphenyl ) pyri m di n-4-
wafoogloysge| obut anecar boxam de Exanpl e 70 was PCT/EP2008/063715
synt hesi zed according to Method 2 in a yield of 7.2%
purified by preparative HPLGusi ng LUNA 018(2) 100A
colum (250 x 21.2 nmm 10p), Mobile phase: 0.1% TFA
(aq): gradient AcN-water (40/60) at t = 0 mn to
AcN-water (95/5) within 45 mn, flowrate: 6 m/mn.
phasé.S(lHi"/NNHFA( 486): \griadiefDBIcB)-water=40/689- & 08 Q min2td ACN2yater (95/5)
-2.11 (m 2H, CH2), 2.53- 2.61 (m 2H, CH2),
W'th'nz“%'?l"z WE@F? ol/myp) . 3.93 (s, 3H CH3), 7.03 (d,

o TS eSS o D Git i

Chl oroAr), 7.48-7.53 (m 1H Met hoxy-Ar), 7.82 (dd,

Exan‘f@}? ﬁ'.? lei? @ (%gzgtye Igoxyﬂjllerp{im%r@{ in ﬁ yﬁ%&égn%ﬁ'}’ropanamide
e 6:51Wes'\§?nthé§zédﬂa¥:bord2@é3% MMh'dB ZHH’L@Wé}d-oni‘é"/E"Tburlﬂed by

8 mn

prepamatqw AL B ALINA N { 2ozn%tnﬁomméa§®)wmznmn -1941), Mobile

onesd\ O35EER S50, B EAThalRH o 50 AP EL A RBvotr o

within2d® alinniove ratematraghmphy over silica gel (40 m cr on)
usi ng et hanol (0-10%_in chl orof orm

'H N AR0 WHE OIS B2 168 (<. AJF 7 O 2 18H 1 Chioh 184 398 (. 4H, OCH;

CH-CREETP08. (6 W58bhEny TH MO ADa 99 8 (YR 5 H2s 0p=0:8 Hz. 1H,
Meth@ty}Ac)eZ'cﬁﬁ -4313(n, Ebﬂnlﬁhm;;l@z%ryyakﬁwmgm gbld Pa];efnylrﬁr)n@ 48-7.53 (m,

t o, Met ho (0] 9% e as
1H, NI A St Gy v sirich el 1 ClacMEiorgay). .99 (s, 1H,

0 LA-C 0

PSR ERSRILEACO ORI s (g 304 (vt
HPLGHALE2(1A nn 2[A4): mi] O.[1 Ahin: (98t8%)L. 8 i n (97% np: 138C.

Exanpl e 73:

N-(6-(5-fl uoro-2-nmet hoxyphenyl) pyrimdin-4-yl)-1-(4-

h -

P O a4 X Mokr Sy icotamide

Exam@be 00 wasbsyninegizecaceerdiqm ¢ d‘deih@dzadna@mmld 19054 °/¢;1|u rified by

prepaf VT yg‘dj?(?%gxr@%gpg@ { BupPIg50 % 2Hd A Gop), Mobile

phaselH) NWB'I(F‘J‘OQaM-lZgra@@ﬁi AcN-water84®8bd)sat £H) 0 minB® BeN-water (95/5)
r% ,1H) 740d2 712708(m1H)
withingd i, f@ZN Eht? Al/mig. 91 (s, 3.85 (s, , 1.72

'H NMF%Z(fﬁb')MH} éjb)dl;) §]-0?i§§ (31'\@4%%'223 %%ﬁﬂ(é‘d{%@ﬁg& rr{ﬂMJ =8.3 Hz,

1H, Methoxy-Ar), 708 (td, *J=7.5 Hz, %J=0.8 Hz, 1H, Methoxy Ar), 7.42 (dd, 3J=7.9 Hz,

=t RS LB e SRR A T U it 2 Yoo, 7.6

(td, *GSEer fing Lo Mpjhogy1 Mé‘th@x 'Aﬁ" d7%f2 % PYTLET Py Hz, 1H,
15prepar at i ve TLC usi ng s 254) ‘and el uting
Methawyt-Ar)386 8@, P dr& BIHx, 6ot &1H21H FNW)(&SB (3HEH, Bpan&lin A@) 9.45 (s,

1H, PyriidR-Ady 15 (o ke (D B5 MR PGS (4 214 o, )

t 124l (R} 6. 94 (M 3H), 3.97 (s, 3H) 3.90 (s, 3H).
.77 (s, 2H); M5 (nfz): 368 (MtH); HPLC (A = 214 nm

[A]) 18.1 rt mn (96.3%; np: 170C. 20 Exanple 75:
2- (3, 4-di net hoxyphenyl) - N-(6-(2-net hoxyphenyl ) pyri m di
n-4- yl)acetam de Exanpl e 75 was synt hesi zed
according to Method 2 in a yield of 2.8% purified by
flash col um chronmat ography over silica gel (40
m cron) using nethanol (0-10% in 25chloroform M
(mz): 380 (MtH); HPLC (A = 214 nm [B]): rt 13:6 mn
(100% ; np: 194C. Exanple 76:
1- (4- nmet hoxyphenyl) - N- (6- ( 2- met hoxyphenyl ) pyri m di n- 4-
yl) cycl opr opanecar boxam de
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30Exanpl e 76 was synt hesi zed according to Method 2 in
ayield of 2.7% purified by preparative HPLC using
wah kiNdoeB8Y 2) 100A columm (250 x 21.2 mm 10p), pdvbBEP1068/063715
WO 2009/ 047359PCT/ EP2008/ 063715 115 phase: 0. 1% TFA
(aq): gradient AcN-water (4QG460) at t = 0 mn to
AcN-water (95/5) within 45 mn, flowrate: 6 m/mn.
M (mz): 376 (MtH); HPLC (A = 214 nm [19,1]): rt
19.1 mn (100%; np: 123C. 5 Exanple 77:
Exaniple667:2- 2683 triflaoydplpgmyljiN3{6+(2Z-nydthoRyphenyhpkmidimc4-
et am de Exanple 77 was synthesized according to Method
ylacetanide v el d of 10.3% purified by flash col um

| o e
cran S T PR oot 6 QRO 88 . ounied o
preparFive HPLE 26hqiiUNA]G18(2) 1TTBAL coiumi( 12509x 242 mMB9a0u), Mobile

Phasq P49 3o Ak SEALRDT ASDF RIS OB 3t b= ByPidicnARNpter (95/5)

W|th|na4:§hﬁ|mﬂiﬁ,v ExameIng/mf. was synt hesi zed according to
Method 4 in a yield of 25.5% éJurlfled by flash col um

'H NMRr(éﬂQtMUZa lol &r= 3i19 (sa 2bICHA03183c(s0RH, GHla)gb.96-7.05 (m, 3H,

”R' é%l%f%}ﬁnArFBﬁbctqoﬁ Z‘qﬁ% B(S‘é%z ﬁ%ll\@@@y Ar), 7.46-

7.52 aTFﬂ)Hﬁeﬁﬂ)x -Ar), 7.92 (dd, ®J=7.9 Hz, *J= 17Hz 1H, Methoxy Ar) 892 (s, 1H,
2- net phenyl )pyrimdin 4 SNJQI ophe
Pyrm)Gib 3945 (Exa?%plPe/rdea@r)s%me@b 0 15 B () 374 (M+H);
%o fied by flash I
HPLd\/ﬁ\r o‘r%gtd'iﬁ?gpmw Péerg ngﬁq (?ga@/glurlmloem' c¥on) aasi ?18 o
rrethanol (0-10% in 20chloroform M (mz): 326 (MH);

Exanpifcos oo N-{-Rimashb ey Riimi dngd Y72 dphiien-1-

y|)acgﬂ§]=‘$ila%028) cal .: 326.0958800, found: 326.0957739 (C1
7H 1 6N302S). 25Exanpl e 80:

Examidig &8( Wamyhmblxwtmhyﬂc):p@mgntdllwequly -in-4 meldobfn43-°/§',l purified by

PrepARONA G Mol G i-oNA o Ta2) SH0A SR 26§ f PASh g i), Mobile

phasé&h QW@WS@J{)\% H&iens IACNEWats! (4@%1))%@{ en) rHy féﬂAcN -water (95/5)
met hanol ( 0% in chloroform 1H NWVR (400

withinchsmiglsiow sate: @ nignins, 3H, OCH3), 4.12 (s, 2H CH2)

H Nl\%ﬁ (igdb)MHgJ@(gg) o8 *5092](5', I ;;H3 48 %,ngﬁJgﬁz)s 7t (d, 2J=8.3 Hz,

1H, I\Eb’[hoxyArr) 7.676@, (%r7154HzPﬁntmrBdHﬁ)1H8Me‘tg(isdyz 93)1:16497 51 (m, 4H,

Naphm.)d Ar}vg 55”73%6 (3p4H Waphﬁ%ﬁé{r% -dxI Igl)f&qaquAt[)B%BQ (ad, °J=7.9 Hz,
=1 Dl P MR AR 2, Lo TR 311 K11 1, A 8.94 (0 =08 i,

1H, Pgdrl(’rﬁdeArf)l&QVc(dZSJnﬂt&bbzyphlenﬁ’)yh)rpdlmAm)ﬂQ rWSﬁsybb g-l(Nylr);l MS (m/z):
i n-2 ce synt hesi ze
370 (MzEbr HP:{r&)&o k’@g] [&1) A ?N’%'Pl@gaﬁ/z)sys% purified by

flash col um chronmat ography over silica gel (200-400

mesh) using 0-3% MeOH in 5chl oroform as eluent. 1H NMWR
Exampie 0694z 2-(BvBethiyy pheny):N-(67(2cmethoxyplsermd) gyrimidin4-
I 8t.75 s, 1H), 8.51 (d, 1H), 7.77-7.69 (m 2H),
V)a°9a£'l' .20 (m 4H), 4.01 (s. 2H), 3.83 (s, 3H): M5

6)9 w§§9sy(|%é’§|zed'|%|e€o|(d%g- td Metidd DAh)a yidld B804, purified by
176C. 10Exanple 82:

prepanaf@@ wuﬁpmm 2UNA Hol8(ghelBPA gotinm (290 4¢ ¢1)2 ZampylOn), Mobile

phas@! @.137 TFA (aq): gradient AcN-water (40/60) at t = 0 min to AcN-water (95/5)

within 45 min, flow rate: 6 ml/min.
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yl )acet am de Exanple 82 was synthesi zed according to
Method 4 in a yield of 12.1% purified by flash colum
w@ boooetsegr aphy over silica gel (200-400 mesh)PCEEPD08/063715
0-3% MeOH in chloroformas eluent. 151H NVR (400 MHz,
DMBO-d6): 6 = 11.22 (s, 1H),18.95 (s, 1H), 8.73 (s,
1H), 8.53 (s, 1H), 8.47 (d, 1H), 7.76-7.69 (m 2H),
7.38-7.31 (m, 2H), 7.22-7.19 (m 1H), 3.87 (s, 2H),
3.83 (s, 3H; M5 (mz): 339 (MtH); HPLC (A = 214 nm
'H NI{/IR] 0400r Mfl—:i rhCh): (aag%ao (sp 5H]1 THz +m5@9a6192e(98$H (CH3) 6.86 (dd,
5 uor Q- 2- net hox en r|m|n4y
J=7 e 302 by o BRSOy B Bgs® Bus, i il Ar) BEZ (0, %4=7 5
Hz, 1?F‘M’étﬂgl'éﬂ Arg Wﬁh@d %—8'? 3z yﬂ‘?' e@rﬁoxéfﬁAé%égg“g ”ﬁ—‘# é’Hz 4J=0.8

ranni ng preparati LC over si
Hz, 180%athbyy-Aa)k .29 ¢, "d= T8I loz,ofHy Metivilere Ar R F144-RVS (mocl)H Methoxy-

), 788 (ol TS (=T 2z T e €30 58 1 Byt n, 8.99 (s,

1H, PyriwdiA- F. HSNHSM z) 3383 (USH SIHIPL = 214 nm, [C]):
g - Ao T %”” e AT 6Oy 214 nm. (0]
rt 13.8 98N 497 - 7°/m)p 197C. Exarrple 84:
N-(6- (5-fl uoro-2-net hoxyphenyl) pyrimdin-4-y1)-2-(1Hp
yrazol -1- 30 yl)acetam de Exanple 84 was synt hesi zed
Exanfisle 070k ng-(4actibrdysiderdyl)-N-6-{2-Alethokyghéfigy1)pyriidied4 by
runni ng preparative TLC over silica gel (G-254) using
yl)cyelabutane¢arboxantideor m

Exan%?%%@%?ag5&@%&%@%%@@@%%%%@ %’Yﬁ éﬂ%d N7 oo 2% purified by

preparfatple HPLA Hsing/ LYNA sC18(2) ,100A2@elundr3 (250 X B, 2 6nr37 10p), Mobile

RNGENH NS NC P ATEE T TR

ithink#9fni %ﬁmb%%/
Wil N-( 6- ”2 uor o- 2- met hoxyphenyl ) pyri mi di n-4-y1)-2-(1H-i

"H NMRd@06! Mitiz, ﬂD@I@bt&m’ld&g-ExQOT(TheZHSGh&s) 29athési(me@H, CH2), 2.53-

261 {6 B oRalaeranny sl B Tt abbh obORny="0 Ha, 1h

Methd)béy A@) @0170%/@ ﬁﬂailzi 52|gzcﬁJ—@r8)HQrﬂrH M%M/Rr) éq%??LVlﬂQS(m 4H, Chloro-

Ar), THE.T 56 1, 7HedIeinpxedy), 7i0BHdd, ST iH =1 bz, JreMethoxy-An),

8.91 §%1g$yﬂgid?m 92s, ‘flj‘oé’yé%jfdlﬁ:#r')[ ]0)%8( Br 38 NAF Ms (mrz):

394 (M) SPPLOW: = 243Gm, [C]): rt Bx8mihg988%).
N-(6-(5-fluoro-2- rrethoxyphenyl)pyrlmdln 4-yl)-2-(thio
phen 2 15 yl ) acet am de Exanpl e 86 was synt hesi zed

ExanffiE T Of {2 9’2%!3%*5@5?‘ Ry RITbI G

yI)acetmin')jeu3| ng net hanol (O 109 in chI or oform 1H NMR

Exan*%_f'e?% (\/Ngal,zs' g)‘%'\{,ﬁ%igqgéégg%@hég})fo(w hop,.é'ﬂ a y4q|d(ca‘(3 Q(q) H{Jrlfled by flash
i 7. AT 6. o

colun‘;n ﬁrgﬁ'%gogirgph%%\j/er&sglg:a g%@sﬁ)@ nir/lg}o% g@&gsﬁgt(h%mﬂ}zil) ;(0 10%) in

chloradotr (A = 214 nm [A]): rt 18.2 nin (98 3% ; np: 160C

s m%ﬂ%@@mmcm%%Bwer%v)wﬁuW&9549 )1 (a-

25 met hoxyphenyl ) cycl ohexanecar boxam de Exanpl e 87 was
synt hesi zed according to Method 1 in a yield of 18.2%
Exanmlm 72: e NH6- (gﬂegmwmwﬁmrmi%%dwa(dﬁ pynazpls-phacetamide

cconl YIS Wl I DI 9 g o oo

colun{rfCdhrdiatodeaBoy) ovér %ll&:ﬂ@e( S(402icroh )6 2sihgd néttdnol (0-10%) in
Ch|0r0]'-f|6||)’rh 740 (d 20, 7.2
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30 7.14 (m 2H), 6.94 (d, 2H), 3.93 (s, 3H), 3.78 (s,
3H), 2.47-2.43 (m 2H), 1.99-1.95 (m 2H), 1.65-1.63
W@ 2009AKBs9 1. 43-1. 42 (m 2H), 0.91-0.85 (m 2H)PCVBP2008/063715
(mz): 436 (MtH); HPLC (A = 214 nm [A]): rt 21.7 mn
(100%; np: 129C. WD 2009/ Q44359PCT/ EP2008/ 063715 118
Exanpl e 88:
N-(6-(5-fluoro-2-nmet hoxyphenyl ) pyrimdin-4-yl)-2-(3, 4-
di met hoxyphenyl ) acet am de Exanpl e 88 was synt hesi zed
MS (refz0:03 10 (M+H» HRLOGH =2214nm, YAR] d 1d{8 2fn 497%%pumpf 138ty
preparative TLC using silica gel (GF254) and el uting
with 3% MeOH in chloroform 5 1H NVR (400 MHz,

6) N-(B-5- . (200 Mb o
ExarffiECr5) N-B-E:hboii-2 hetishpfefiidyyimidhua Gyl |
methonyphehyl)éy@ep(epanegarbexamide8s (m 2H), 3.84 (s,

3 3.74 3H),, 3,72 3 3.70. (s, 2H; . .
Exarily 77 Wis Voo Bees pitito et Ui 3 viRld 46 Y8 1gppurified by
prepard@RVHPIND: ushd$ Zodif&irARbS-898 column (250 x 32 mm; 10p), Mobile

2- (5-chl oropyridi n-2-yl oxy) - N-(6-(5-fl uoro- 2-
phaserel. h¥xippnEngtiyl h5a ) r‘h‘c&Iy (@54Ly)| grecave nateed BXlARL. e 89 was

1 | zed (i n d [ i el Ng)
H NGRS IERL PPo B0 Ecobicr ad b 3Lt Bty 740 (@ 20
7.12-298n@n,10%),8.9716. 8 ¢naBel)] 8.99h{sp136)0BB85E, gHIeNt72 (H1AH), 1.21 (s,
NI\/Rn((grAOg%M—E chg;n: 6): 8.942@5)%[},%8,5'9_‘1’(5, ﬁs—l) ) (
2H); S7p/g)s 304+ HD; HPLG (A 71314 nmy Rl &A1 (1qain (B6)6%); mp: 145°C.
7.66-7.63 (dd, 1H), 7.15-7.10 (m 1H), 6.98-6.91 (m
2H), 4.97 (s, 2H), 3.93 (s, 3H); M5 (nz): 389 (MtH);
Exantite C74A N-@BLG-flopré-2tmethoxygheéhyl)pyrirfiRlin4-yl)33(2-185C.

20Exanpl € 90: .
methﬂxyeﬁ%ﬁmﬂ@m@em hoxyphenyl ) pyri mi di n-4-y1) - 2- (1H p
_ . 1 t H o o
Cranls 4 fiog Sy OSEL 8 SEcSRTp L o L el 61 oo o
prepapatieal b€ ivsindrsiicager (G 254) angled|uiir@-241)3 %0 MegHlio %hloroform.

H N@%‘MO@%@F@?E%&Q)@‘%OL{.%%Q ﬁ§8§'§§e(§ts1 Hﬁé'@h g{gggf.?gﬁ ), 7.71-7.70

(dd, 1), 7.38r 26 rr%,f%l—% g ﬂf}? 016 Fﬁ , %ﬁ%goog@bl%érhl) %HZ,F@Z?S,Q?H), 3.90 (s,

g dH) 6,976, 63 (m 18 6 86 (s 1, & 81 (s " T ey
3H), 3y, (se2bly WIS (miz):, 368 g9+, HBHG ()8=ed14 B, 2A)); 188 rt min (96.3%);
m .1%?,%): 327 (MtH); HPLC (A = 214 nm [A]): rt 15.4 min
p- 00% ; np: 150C. WO 2009/ 047359PCT/ EP2008/ 063715 119
Exanpl e 91:
N-(6-é5-f| uor o- 2- et hoxyphenml )Qp rimdin-4-yl)-2-(thijo
Examplen?®.  ¢rp-dinmpthaxyphenyleNde-(Zanethonyrhgmdipyrimidin-4-
ing to Method 2 in a yield of 19.9% purified by
y')acgfag@gjgative HPLC usi ng Zodi acsi| 120-5-018 col umn (250
Examyple8Z5was dyiihesikbd iaceorslirigpioeMethdd fim angieldanfi2i8 Yoapurified by flash
AcN (25:75) and flow rate: 48 r61/m'n, A = 235 nw 1 o\
columgrEhrape Phyereye) siliga_ ggl g (g‘plcm), ugingls r@gt, a@p))_',(o-mh) in
chlordfio?R. (s, 1H), 7.74-7.71 (dd, 1H), 7.43-7.41 (m 1H),
7.14-7.07 (m 3H), 6.99-6.93 (m 1H), 3.92 (s, 3H),
MS (r8/z8:338G (M 2H);; HRIEC (=23 14 8y Byt 3:6HPUT(100%); 201 HH4°C.
[A]): rt 18.2 min (94.4%; np: 172C. 10Exanple 92:
(2R) - N- (6- (5-fl uoro-2-nmet hoxyphenyl ) pyrim di n-4-yl) - 2-
Exani$1enyé:pr aRandetisisxprasiyIENG-(2am et ok |sivd [iAlag
nfﬂ(} Met hodql in ayield o)fa g@S@?ﬁ]puri fied %@Fbmﬁ
yl)cyglopsapanecarbpxamigdieng silica gel (GF254) using 50%

Exampld¥e A& &lrnddl ORI 8 Mkthod 2 in a yield of 2.7%, purified by
preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile
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1H NVR (400 MHz, 0DO13): 6 = 8.83 (s, 1H), 8.81 (s,
1H), 7.91 (s, br., 1H, 7.71-7.68 15 (dd, 1H),
WO 2600077330 (m 5H), 7.13-7.09 (m 1H), 6. 96-6.BC1/E€P2008/063715

1H), 3.90 (s, 3H), 3.76 (q, 1H, 1.60 (d, 3H,; M

(mz): 352 (MrH); HPLC (A =234 nm [A]): rt 19.4 nmin

(91.5%; light brown sem solid. Exanpl e 93:

(2S)-N-(6-(5-fluoro-2-net hoxyphenyl)pyrimdin-4-yl)-2-

20 phenyl propanani de Exanpl e 93 was synt hesi zed
phasac@dP/leIFg\ f(aq Magradient AcN-walereldd/a0) &. 7% 0puin fd édNowater (95/5)

preparative HPLC usjng Zodi acsil 120-5-018 colum (250

W'th'Mﬁm'MO%bﬁe RHHME- phase: 0.01M NH40AC (aq): AcN

oo RSO ) AR ST oo

.75 (s, 1H), 7.70-7.66 25 (dd, 1H), 7.40 (d, 2H),

7.3657. 3 7.24-7.20.(m,. 2 .08 v L .
Exarrgolg67'z %16(3({;6-5 W%meﬁeg@pyr@"@w@yﬂ ﬁo(%en%%amlde
Exa 772W4s iintidsided BEcdrding B MdtA89%) in ﬁpylelhlgﬁm 30 purified by

009/ 047359PCT/ EP2008/ 063715 120 Exanpl e
flash [qo{uBnit Shrometagraphieaivex wijleangel) (At Micreiny- USWQ yngthgpol (0-10%) in
chlorcgf rophenyl ) acet am de Exanpl e 94 was synthesi zed

2dBr di ng to Method 2 in a yield of 6.6% purified by
MS (rpfz§0884{N1vE ); HIRRICC YA i=n21 4£5am), NB]) 0t 8 SC’thrﬁTm 3%0);m301007C.

5p) and nobil e phase: 50.01M NH40Ac (aq): AcN (60: 40),

flowrate: 1m/mn. 1H NVR (400 MHz, DMSO-d6): 6 =

a1 gl by 5

Examfphe 78Hyas eyAthdsizedaccordidg ta3 Mifihod, 4 BH)a ylb/lﬁ ()fT25)5% purified by
HPLC = 21 C .9
flash (cggﬂél%c'#r%at%f@ y RYEf(aﬁ'Hﬂaegg 420 mlcron) usmg methanol (0-10%) in
chlorc%f] - (5-fl uoro-2- met hoxyphenyl) pyri m di n-4-y1)-2-(5-
enoxynet hyl ) - 2H-tetrazol - 2-yl ) acet am de Exanpl e 95

MS (mkzs 3AnMel);2dldLad s ar 211 hgmt, gBJYertt Mozingn i(98.6%)i ripd 188°C.

10.8% purified by preparative HPLC using Zodi acsi |

120-5-018 colum (250 x 32 mm 10p), Mbobile phase:

Exa g?gUNmﬁz‘-n{é’tﬁbxy%ﬁ/s é{ﬁ%ﬁmldﬁﬁd fﬂj m«mabﬁen@gr)at@tamude
Exampie 79nyas gyrﬁbe@ged Bdpordmg & Wethod ddn alw)eld qf 35°%7 pgofied by flash

colunﬁf&ch%gpr@agqéSh)é}_é\%r( @HT% eI be%? @%@%Sm@w etbéhol (0-10%) in

chlordfefd) : 436 (M+H); HPLC (A =214 nm [C]): rt 17.1 mn
(1009 ; np: 155C. 20Exanpl e 96: ,
MS (m¢2()633%(l¥/lr*b'éfH%%ﬁ@ﬂ%}@n@ﬂ]) B 1 3 i BIM(-2%);-mpy 35°C; HRMS:
I
oo $ESOTPRAS N U8 777 SESNAC LN OIS o800, founc

326. 0@67’733910@!1¢HQE|PB@2@)W eld of 13.6% purified by

preparative LC using Zodi acsil 120-5-018 col umm (250
X 32 mm 10p) Mobi | e phase: 0.01M NH40Ac (aq): AcN

Exan{mgé%og ?6“ & e%’o&pﬁgnyq%mrﬁd@gzyi)kh-klpweri&%ngy%etamide
Exa rTQb’I'& 80bev5§ s@nﬂ%sﬁﬂéﬁ aét'f&rdm)b & Metﬁé’d @nn %n"!)leld7o?(%77\’:%9purlﬂed by

flash zelym3. c$mor(n§togxaphy ose( railicp: geu3640( mﬂpﬂ)mmg (methanala(0-10%) in
ch|orc§”gg[c]) rt 15.1 mn (83.5%; np: 190C. WO
] 047359PCT/ EP2008/ 063715 121 Exanpl e 97:

'H NMR((&@OMHI: emwmlds)lﬁyi BIFEEOBW) 0@1&9 aazngHoc%% 7.05 (t,3J=7.5
henyl rimdin-4-yl)ace
Hz, 1Wa£\rby7y ﬂﬁééi zl:@ Aorlbl )t 64Ret. ﬁ@dmz Tith A&f)yT 8t/ .87 (m, 3H, Pyr,,

Ar), 8%%%"15%5 ﬁirim %g@;ﬁpag‘zépni%??g mglﬁt?zg&ggh azie}):nmldm),ﬂ.ze

(s, TH).NIp; ﬂ\m$r(mn¢z)a3211 (Mat); HRLIS (0\¢€)26@)1na,r18])f H@MW nsih€92%); mp: 87°C.
A8mi/ min. 1H NVR (400 MHz, DMBO-d6): 6 = 11.12 (s,
1H), 10.09 (s, 1H), 8.98 (s, 1H), 8.73 (s, 1H,
7.74-7.71 (dd, 1H), 7.60-7.51 (m 3H), 7.37-7.32 (m
1H), 7.24-7.16 (m 2H), 5.01 (s, 2H), 3.84 (s, 3H; M
(mz): 422 (MH); HPLC (A = 214 nm [(]): rt 14.1 nin

P P PNA PN N
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Exanpl e 98:
N- (6-(5-fl uoro-2-nmet hoxyphenyl ) pyrimdin-4-yl)-2-(fura
wo2@9/0yi3yacet am de Exanpl e 98 was synt hesi zed PCT/BPDOSIg3715
to Method 2 in a yield of 5.1% initial purification
was done by preparative HPLG gsi ng Zodi acsil 120-5-018
colum (250 x 32 mm 10p), 15 Mobile phase: 0.01M
NHA0Ac (aq): AcN (40:60) and flow rate: 48nil/ m n.
Further purification, by preparative TLC using 10%
Exanqdlby81 :ad(64(5-fluonpe2 o thioxy phieayl)pyrimidirhdndp2Wpyhidin-2-
t her gave pure product 1H NWVR (400 MHz, CDCI3): 6 =
Y')ac%tag%'d@ 1H), 8.83 (s, , 8.09 (s, br., 1H

Exam@)er7 ?QZ\{V’Zg_s(ﬁbﬂwes]ri@d a§ &g r{éfto M}:%thocg 22@ %”@%%egf %té% purlfled by

flash &ollinii nghraMetoddapby (aler 1dtica §eb1208-402HNesB) 8J$|r(gso 3% MeOH in
328 (M HPLC (A = 214 Al): rt
Ch'orC]fHP”Q %ﬂ&%%oo/a n‘p( 12)1c Exam(JI e 99 LA
'H NMR(@:doBMHqumsZ) ﬂ?t @*Wﬂhﬁﬂéé) PMy,i grogi (a; 4H>)l$7% (sf urp, 8.51 (d,
)acet am de Z5Exanpl e 99 was synthesi zed

1H), A0oT RO B INELAGT 20 (. chHyh 1@ 65, 31 S9@3ler BHIEMSymiz): 339

o] h _ I I 0- 45%
<M+H&qﬂ€(-‘54§e{%f%%ﬁﬁr[§§ Y i SRR mB! MO AR (00

M—IzCDC|3)6: .86 (s, 1H), 8.84 (s, 1H), 800(s

71 (d 1
Exarrgnlg; 8%. gﬂ@ @flyﬁfo-zﬂ;beﬂ@owllwylmnmgjlgﬂ yQ-Z (py)rn&m 3-
O(s, 2 M5 (T 328 (M HPLC (A = 214

y')acétﬁ?')érd%t 16. gi)mn ((1005/3 p: (168IC_:|? VO ( "
Exan@@%ﬂ%%@ﬁ%sﬁ%&@%m&@l&) mh&ztaﬂ”rm @ Jield: of 12.1%, purified by

flash ﬁ@ftfmﬁ%ﬁéop YousspPk anes e e é?éﬁi‘*f@bur%eﬁiaiwﬁvr@ D% MeOH in

chIord?Bﬁn%%rE @,iﬂ zed according to Method 2 in a yield of
7% purified by 5preparative TLC over silica gel

'H Nmacemq M, TMSOrelelt By Hc22 4s.e1H) &8sl bhnBAS (s, 1H), 8.53 (s,

t 0 8

1H), @43?8 gwagéggn éﬁ?fﬁqﬁl@n(@)ﬁ% %7%% H)ﬂfu 3.87 (s, 2H),
3.83 géjOBH)lWIS (7n/§f5 3’396@\/|6»H Hfﬂb N= 1%1459?%?8[@1]) rillg)z min (100%); mp:
197°Gm z) : 389 (I\/H—|) HPLC (A’_ 214’ nm []): rt 18. 8 mn

(98.7% ; 10np: 185C. Exanple 101:

2- (4- am nobenzyl oxy) - N- (6- (5-f | uor o- 2- net hoxyphenyl ) py
Examplm 8304 Ny(6-¢B8-fiioro-demetisoxystes iyl jpy rivhidin avpl) 2 - (Syiridinsg-

nt hesi zed according to Method 1, after isolation 15

yl)acg ih¢ri fication (yield: 25. 6% Exanpl e 101 was

Exaw@rfuéﬁgﬁ%&mﬁ%p%&%@é ﬁ)léih&ﬁ %541 % egiogf ﬁbeld/ b¥urified by

running prepa2ative? FUCedVverl sikicegalt @FZBLDGISIIRI@ GO% etHyEIacemte |n chloroform
eluent. 1H NMR (400 MHz, CDCI3): 6 = 9.01 (5, br.,
tW'CelH) 8.93 (s, 1H), 8.84 (s, 1H), 7.76-7.72 (dd, 1H),

'H NM ngfrob N/ﬁHz( FDM%U) ds)‘(f’ﬁgﬁ B Qzﬁéé”’m%% 956(368H()d8 7%%5 1H), 8.52 (d,
2H), B0, (d21-l|)l) m{hﬂdz;m 383, '(IQIBH) zommomm:e?zisn Ehi) 3.83 (s, 3H); MS
(miz)! 33 T RPLC (A = 214 nm, [A]): 1t 9.3 min (98.9%): mp: 197°C.

Example 84: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(1H-pyrazol-1-
yl)acetamide

Example 84 was synthesized according to Method 2 in a yield of 4.8%, purified by
running preparative TLC over silica gel (GF254) using 5% MeOH in chloroform.
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(89.6%; np: 153C. Exanple 102:
N-(6-(5-fl uoro-2-nmet hoxyphenyl)pyrimdin-4-y1)-2-(1Hp
wQ R000l04B59 yl ) acet am de 25Exanpl e 102 was synt hBST/ERI08/063715

according to Method 4 in a yield of 8.4% purified by
preparative TLC using silicg;gel (G-254) and el uting

W th 10%ethyl acetate in chloroform 1H NWR (400 MHz,
DMSO-d6): 6 = 10.92 (s, 1H), 10.64 (s, 1H), 8.93 (d,

1H), 8.76 (s, 1H), 7.73-7.70 (dd, 1H), 7.37-7.31 (m

'H NI\T]H)Q4OY) IQIHZ?CZQQW) 61H)8 86 (§51Kl)s 814-|X$ EH)34754QQ B9Y, .65 (d, 1H),

S, MS (ml z).:
7.57 G K2D-513 GG 37 (5. 1) 5.1 Ao (9, BT Gt bl (mz): 328
+ 103:
U HXF?%Q?%?"'%%?@%@P RoRyoRany St P 1) -2 (5- (o
yridin-3-yl)- 2H-tetrgzol tzoyll\/l)e?(:etjam :Jle Exanpl e 103
Examge o8 NERsEHuBrE A oelipnib i nrimidlodt- U 2 Y imiazol-1-

yl)acédni¢es filtered, washed with water and dried in
5vacuo to afford pure product. 1H NVR (400 MHz,
Exampi@s@50ens swnﬂwemze{dla(:@qrdmg) fo dletbod & inLA)yied, o’QZ@sﬁ% purified by

colurf denr8méfo égghy’l"hyersfeh fof el @%‘,159_4%%55?}% u%)qp’ 0;1% MeOH in

chlordfetm1H), 5.98 (s, 2H), 3.82 (s, 3H) M5 (mz): 407

'H NMR7@001MPLC Asé éql)ién- 153 Zs 1H) 8. 9r7t(sm1r|5|)(8 77 (s, ’ﬂ'ﬁ) 7.74-7.68

(m, 20 £8P RE BRI oA o0 o 2 OSBRI EUE ) e (s, am;
MS (ralzg0328 (\+HY HBLOAN =2214nm, YAR] d 88 nvin 796.684)Y i e(43b®.

preparative HPLC using LUNA 018(2) 100A col umm (250 x
21.2 mm 10p), Mobile 15phase: 0.1% TFA (aq): gradient

W . ' R 9.
canal 62 NGS5 Blophen-
yl)acé¢tantde HPLC (A = 214 nm [B]): rt 20.2 nmin (100%.

I 105: , , , , .
Exampls B0, 5eR SXLIESRAS AREYEINGL 19 MSIRRY hith 1 YiBlh Pf,20i7% 4ourified by
flash @8luin ashadtbgRphy VRl 8ilit ﬁocﬁyoomés Q%lrﬂgi?ﬁ@’trﬁ’érflﬂ (0-10%) in
to Method 2 in a yield of /o purified by flash

chlorefermm chr omat ogr aphy over silica gel (40 nicron)

1 0510 or,0f.0 5

H NM&%@)O"@H%C%Sb 358" H‘i‘[@] és 192895, &51%6@)574 %q% 7.72-7.69

(dd, 1E93m1e(d10$1) 7.35-7.32 (m 1H) 7.24-7.20 (m, 1H), 7.00-6.97 (m, 2H) 4.03 (s,
% -trifluorophen % (2- met hoxyphenyl )Pg/

2H), 38R.-(&. 3i7||))|é{'§e(raéﬁ)d§44£ﬂ§ DeHPBE Was Linbmedibed 2'min (98.3%);

mp: 13pserding to Method 2 in a yield of 32 2% purified by

Example 87: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-1-(4-
methoxyphenyl)cyclohexanecarboxamide

Example 87 was synthesized according to Method 1 in a yield of 18.2%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10yu), Mobile
phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.

'H NMR (400 MHz, CD30D): 5 = 8.76 (s, 2H), 7.62-7.59 (dd, 1H), 7.40 (d, 2H), 7.22-
7.14 (m, 2H), 6.94 (d, 2H), 3.93 (s, 3H), 3.78 (s, 3H), 2.47-2.43 (m, 2H), 1.99-1.95 (m,
2H), 1.65-1.63 (m, 2H), 1.43-1.42 (m, 2H), 0.91-0.85 (m, 2H); MS (m/z): 436 (M+H);
HPLC (A = 214 nm, [A]): rt 21.7 min (100%); mp: 129°C.
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preparative HPLC using LUNA 018(2) 100A col umm (250 x
21.2 mm 10p), Mobile 30 phase: 0.1% TFA (aq):
w@r@diogrsss AcN-water (40/60) at t = 0 min to ACRETVEPBIS/063715

(95/5) within 45 mn, flowrate: 6 mM/mn. M5 (nmz):

374 (MrH); HPLC (A = 214 nmy1§C]): rt 16.5 min

(97.8% . WD 2009/ 047359PCT/ EP2008/ 063715 124 Exanpl e

107:

N- (6- (2- met hoxyphenyl ) pyrim din-4-yl)-2-(4-((4-nmethylp
Exampler 881 nNi6-(5-jlaotdr2metieony preeratipyrinidin Beghi-€3,407

. s synthesi zed according to Method in a yield of 2%
d'meﬁvv{iﬂwﬁi@d‘vgvcﬂ%m %ol utm chromat ography over silica
Exanr%g ﬁw?g‘osghmsi%g%@¥@@yést@o%gf@nsa“yi%fagég?gh%"buriﬂed by

prepaatd@ PLOGs{ng siled gel (GH2BY),andl. GtiriglwitB B% Me®H, in 4H|or@form.

) 8 H _0O- s 7. ., 3)=1.
W NGRIO B DSt e E T 6! 180 8 9s2arS: By F e 1H), 771768
t T & d6 1 NeLTA
(cd, WYL DBOT ), AR 71253, 1o L), 0 vl )8593878%5@3’8?”8” 384 (s,
3H), 374 (sH3HRY3 .V &i(di 3HAr3.70&s 88HE NG, (m82)= 898 (MtHUHIPLC (A = 214 nm,

0 T Pl e, 2,00 e (1= ¢ om

2- (2, 5-di net hoxyphenyl) - N-(6-(2-nmet hoxyphenyl ) pyrim di
n- 4- %I )acet ani de 15Exanpl e 108 was synt hesi zed
Examyle o8%i ng-(BoehNereRyrigdin-2-yioxy)dN (6 «p-fpree2- purifi ed by

meth Ay Bl 07 50 reA (a): o adi ont

Examptd\-dBatves gyhihédzeditactordifly o iviethodcR-inad afield 95 5)7 %, purified by

ithin 45 mn, fl . 6.mM/mn. . 38
prepa\(lrmg}iﬁr\f% q’Lé,‘p&e? @llf_cag\gglr ZéFZ[Sga )u_s,lr{gt qg%viatlaﬂing%@g% ?n £hloroform as
anpl e 109:
eluenﬁ_x( 6- (2- et hoxy-5-fl uorophenyl ) pyrimdin-4-yl)-2-(pyrid
"H NMR- GHOO0yMym; 63 2G1:)ted = 8.8Ra(spi1él) 18D s 1$)nBikss (g eH), 8.12 (d, 1H),

or di d ,n, a5y of 17..7% L fied
7'78'23 ép@ aﬂi%e(}}%gé&sqdﬁg “ZQdiﬂJéJ(ﬂolé@- gH{)l%ggggirr(m( Zﬁb 4.97 (s,
2H), %.93%sM3H): 10 (mMpbade® (M3 plyameL CON oA Hﬂnﬁ}@?! i 188)min (98.7%);
AcN (25:75) and flowrate! 4 m/mn. M5 (nfz): 353
mp: 188fF) ; HPLC (A = 214 nm [A]): rt 10.5 min (100% ; np:
175C. Exanple 110:
N-(6-(5-fluoro-2-isopropoxyphenyl)pyrimdin-4-yl)-2-(p
Examygle d90x- 3N-w-0$ﬂabm4ﬁeﬂ%¥3ﬁpﬁﬁr§(|ﬁiﬁimﬁﬂn%‘w® |Hpyrrol-3-
according to Method 2 in a yield of 25.7% puritied by
ylhacetamideat i ve HPLC using Zodi acsil 120-5-018 col utm (250

Exanﬁé{légg@a% the %d;){,za%gg{bgﬁgejo ﬁ)(l%ﬁn’gofrqoﬂb\%a afdid §8)k%, purified by

prepa?8iDe T4 C399BCTHIIA200B(G62334p usitly MB% rethyl: aG&dteg M-idhjoroform as
HPLC (A = 214 nm [A]): rt 11.4 mn (100%; np: 175C

eluengy anpl e 111:

1 h - &l uar I I s fjyne 4 - ra

N O S L ey PP s 1ENe ) b (Y1898 (s, 1H),

7.73-806dddi hg).t70134&t0EM21H)E G9Y-6e93(rof 1HIB.686 (pultl) B (sy 1H), 6.22

(s, 1H), 3.92 (s, 3H), 3.69 (s, 2H); MS (m/z): 327 (M+H); HPLC (A = 214 nm, [A]): rt 15.4
min (100%); mp: 150°C.
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preparative HPLC using Zodiacsil 120-5-C18 columm (250
x 32 mm 10p), Mbile phase: 0.1% formc acid (aq):
wW@e902B8595) and flowrate: 4 m/mn. M5 (M z)PCBBEB2008/063715
(M+rH); HPLC (A = 214 nm [A]) rt 16.6 mn (100%; np:
221C. 10Exanpl e 112:
N-(6-(5-fl uoro-2- |sopropoxyphenyl)pyr| mdin-4-yl)-2-(p
yridin-4- yl)acetam de Exanple 112 was synt hesi zed
according to Method 2 in a yield of 27% purified by
Exanrmlepm at Nv6-(3=fl Cors-2anellvok yatse dy | fiRAirhidin 81-ghi2+(thigstdh-3-
nmm 10p), Mobile phase: 0.1% formc acid (aq):
v')acgtam'cifs 75) and flowrate: 4 m/nmin. 15M5 (mz): 367.2

Exam@é;%vgsg’tfg_ ntfesTzedl 4cRdidg™o Méthod 2 #aniBio( 87 18%6%%, purified by
preparaij\e HPl«D hﬁsuyg 42ddiacsiopR6rbC) By coloimahi 16230 Y X’>22¥T(rpyr’l|0d|) Mobile

phase, % o e a s Ach T\l o atpo B BT B 1 23

'H NMR @%rmpar @ID(\zlg) RPEG. 9§I(§lg1 M4PE. 84? ] 1H$0r 90 @81HPI7JML7 71 (dd,
X 32 mm p), phase: 1% form c acid

1H), Kéé)? ANE, (108 775)4-7aﬁ?ﬂ (m @W)r 6996 93rﬂ’ﬂ i), 3198 (SnBEY: 3.83 (s, 2H);
MS (rﬁ/%gof%zﬂ i Hklgfigr‘ééefﬁﬁﬁ], TA: kAB)2 ndit (FPa%3; B 172°C.

N-(6 (2-ethoxy-4-fl uorophenyl)pyrl m din-4-yl)-2-(pyrid
acet ani de* npl.e 114 was, synt hesi zed

Examglec9s n(RRBNNBAotuore-A TRelPremy Dy mRichh dosdl 2oy

to the HCl -salt by dissolving in DCI\/Iand
phenggﬂ%ﬁ%@%h{oggl 2 eq. of ethereal HCI M5 (mz): 353.5

Examphér 19, wHBLsyntiiesizéd acoonding\itd :MethotlO1 38 amweld%i‘ 8%y, purified by

e R SRS RS eSS e cver
'H NN/IRZ(;WM'I-&' @b@igg | ng@?g%wg;?ng@%m@ L, 21@3 (s, b, JH), 7.71-7.68

synt hesi zed acco in avi of 25%

(dd, V), 7rQeT 30367, 3H), M43-7.09R(0C 1), 6.96-6.981(m[ MH),:3.90 (s, 3H), 3.76 (q,

1H), 1pas, 2t WP 352 UBRBN GRS I miaiom JA): 8. 184 mig (©1.:5%)

light BbrBnf-serhi)samgt am de* HCI Exanpl e 116 was synthesi zed
according to Method 2 in a yield of 20% followed by
conversation to the HCl-salt by dissolving in DCM and

ol b AR
phenﬂpﬁ'ﬁpbﬁaﬁﬁae

(5-fluoro-2-nmet hoxyphenyl ) pyrimn di n-4-y (7pz)/
EXGW'%B@ Wit SinbyerieediAcaerdingiaiieod1 ¥ ifed yé%lﬁtCPfe& edpur'fled by

rep RERRLAPLR, il 12,3010 PR gHTuATER) Mobie oase:

0.01M 86, @TAC (yaipiN Qﬁﬂﬂ&) and flow rate: 48ml/min, A = 235 nm.

n I
NGRS BRI P (B E G (U b, 770766
(dd, BPCYT40 ) 2P, Weid19Denh N314), Y. 249 R (rﬁ82ﬁ%4 pargf Ay P¥6 (s, 3H),
1.42 (d, 3H); MS (m/z): 352 (M+H); HPLC (A = 214 nm, [C]): rt 17.7 min (100%); mp:
110°C.



10

15

20

25

30

flash col um chromat ography over silica gel (100-200
mesh) using nethanol (0-10% in chloroform 1H NWR
w@4@9/0M3z9 CDCI 3): 6 = 1.68 (d, 3H, CH3), 3. 93PCHEPBbR/063715

CH3), 4.83 (q, 3J=6.6 Hz, 1H, CH), 7.01 (d, 3J=8.3 Hz,
1H, Methoxy-Ar), 7.07 (t, 333§.5 Hz, 1H, Methoxy-Ar),
7.25- 25 7.29 (m 1H, Methoxy-Ar), 7.40-7.45 (m 1H,
Met hoxy-Ar), 7.94 (dd, 3J=6.1 Hz, 4J=1.6 Hz, 1H,
Pyridin-Ar), 8.32 (s, br., 1H, Pyridin-Ar), 8.42 (s,

Exaniple, 94:H, N{6-(5ifloors-R-mtiddxypldhyl)pyrihidimd-yi2d(2x- Ar

. Plﬁ;idISn-Ar ..8.90 (d, 5J=1.3 Hz, 1H, Pyrimdin-Ar); M

nitrophenyl)acefamidfr) . HPLC (A = 214 nm [A]): rt 10.1 nin

Examﬁ% A %vas NRtwEQ2E P43 1ERASNR08 341 Viddd &7<6:8P4 Epurified by
preparaif\e (HRUC wsing Beérsmprtcphneny(BPpy rAthimtnn 54) yand 2aghple phase:

0.0 il Gl ARTSHGT0G Tiow! RerbBIB o 'y el d of 249
'H Nn;‘/lﬁl (uDgMWHgyDM%W E@od o5, the, 8O3 ﬁ@HH),bag%a?qJ%ime-ms (m,

and addition of 1.2 eq. of ethereal

2H), (i 2).57 317 2H)( Ki3€y 7 3ARDOT (), £ . 244 Indm | Al),:4.27 (2.1br1. 2H), 3.80 (s,

3r): {28 0 TR HRIE P s R0l 3 4 WOy 77°C:
yridin-4- yl)acetam de* HCI 10Exanple 120 was

synt hesi zed according to Method 2 in_a_ yield of 23%
Exampje| Idie d No(B-Coflverazrmgthexyrhenylinyrigidinidy 261 vi ng

i L f ethereal HCl M

(e AR B 2Rl efiae T €L hercal WL 1

Exampilmé)(i&&%% slvhewigd de??]:@drdint? to IMethoc_l 3 (ijn_ a 32rieldI of 10.8"/;, purified by

N-(6-(5-f]luoro-2- en rimdin-4- -4-met ho .

prepaggivg HERS G 2T 6k Jaara d BELlpIG (450 X i 100), Mobile
! i in. @ yiehd of 80%

ohesSXPOIRRISABIEGE ARt 0 It sh o 20

"H NMRo(460uviHag DMSO-&96 M0 5T (shi1bh oo dYints, VB)( &165) (s, 361, 7.75-7.71

(dd, 1@2%7&%@% M), 759350 b iy ¥ 0%’ 26 GB°@M 1), B0 (s, 2H),
) t i o ot S .

5.41 (Ozﬁ n(zfﬁarz(@zle) ﬁgﬁ%gﬂ?&@?ﬁ@%%ﬁ%%ﬁ@@z \%gg)nrﬁ, (EYT it 17.1 min

(100%); mewieiS’ed according to Method 2 in a yield of 32%

foll owed by conversation to the HCl-salt by dissolving
in DCM and addition of 1.2 eq. of ethereal 25HCI. M

Exanmpl&z96: 3N3(6-(8-HiordLmetitoxypHehyljpyrindidin-4-y1)R-f5-nmi n

(100% . Exanple 123: .
(phenexysoethw)-1dristrazetd ndlagstamids pyri i di n- 4-y1) - 2- (pyri
confilsd ot 1) AR5 CHREOTRI 2508 BXRLEEE Efdre o5
yield pf ¢pavat purdiedPhyCprapargtiE HRLES LbingZodia BT 206LETS C3BNN (250 X
32 m%gé%gw%l%pgwﬁ%bsgi@ Rﬂ-@sqeﬁ\q %031NC%8%%) (a%g)ﬂowAFa’?Ie: 4ml/min.
'H NMROGIBAVIREI DIMEERZ908/063 55s1481), 8.99 (s, 1H), 8.62 (s, 1H), 7.74-7.70
(dd, 1H), 7.37-7.32 (m, 1H), 7.29-7.19 (m, 3H), 6.99-6.93 (m, 3H), 5.68 (s, 2H), 5.52 (s,
2H), 3.80 (s, 3H); MS (m/z): 436 (M+H): HPLC (A = 214 nm, [C]): rt 15.1 min (83.5%);
mp: 190°C.
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M5 (mz): 355 (MtH); HPLC (A = 214 nm [A]): rt 10 mn
(100% . Exanple 124:
WOR(8/0§Bset hoxy- 4-f | uor ophenyl ) pyri m di n- 4-yl ) PCFEP30S/063715

in-3- yl)acetan de 5Exanpl e 124 was synt hesi zed

according to Method 2 in a ybeld of 14.7% purified by

preparative TLC using silica gel (GF254) and el uting

with 60% ethyl acetate in petroleumether. M5 (mz):

339 (MrH); HPLC (A = 214 nm [A]): rt 8.9 mn (98.5%.
Exaniglexanypl 2-(343H-tetrazol-1-yl)phenoxy)-N-(6-(5-fluoro-2-

methGRypARAYDB ir%éﬁ%ﬁ?‘)?g@ tamibe, nt ﬁei.' Jed according 1o
Examm%?dwgs'é%ﬂq %515(;9%/9 th 3'??1( gy%gfoegma’sétﬁ%epurlﬂed by

usi ng "Zo aCSI
prepataiive lelﬂsllp@aZQﬁlaCBID]lWN}-@OACC@Hq)n (200N X 32: 65h; dOd), Mobile

fl te: 335 HPLC (A =
phases f§ 1% 8rFi ot Tea ey (0 sHIs a0 e At T oo,
"H NVIR( GO02VIFEA imsejﬂ@g)yb):pww (:B n|+fb Y D)o (< )i @Ige 65 ym) 8.73 (s,
propanam de Exanple 126 was synt hesi zed according t

1H), Kethod1 Zddn1H).y7. 606’ ot (B33 7 3Ur7 Beldn, bWbﬂe%n?a”tG (m 2H), 5.01

o ARy 53, AASAET 2 8 B, g1 e

(97_8‘f/0|{ompr atg:c40 rer n. 20Ms (nz): 335 (MtH); HPLC (A =
4 nm [A]): rt 10 min (98.4% . Exanple 127:
N- (6- (5-fluoro-2-net hoxyphenyl ) pyrimdin-4-yl)-1-(pyri

Exan g g N R A SR SRy rifFlcina- P 3T uort 21

yl)acdétan®ide purified by 25preparative TLC using silica gel
fol | owed, b conver tion t he

Exarmpf S8 WA oy ISR ALeoTaing RGR & Mob Uipid Gt 5.3Phnl] purfication
P

was dﬁeﬁbméd?{%%\% ﬁﬁriq()i ll}@i'ﬁ%cdd é&ul(ﬁgg ﬁ@pﬁe%g{ﬂz)so X 82 mm; 10y),

Mobllm- pl@aqes 01008t dNI2.@BE HaxypAehly K3QH0) rendi flow- yate: 2-8d/mim. Further

puricafirhabt FEEPdele df TG L8 RedRGy TYnageaie i Berolgym ether and
washigsivfitregtniay 3%5 ratdr¥@udtLC using silica gel (GF254).

2009/ 047 /[ EP2008/ 063715 129 NS Sm z): 353
'H NYR-400 MPizCQDCk): iz i (BAJN), 3.83ds81H)n8.092As78y.; 1h: 7.75-7.72

(a0, G574 (8 PRE 5251 (nsraed Wit ReYSBhariT) 3413708 fmy by 6.96-6.93
(m, 1H3; 6m>2r el mH)yaBsr(dpaﬁaan* sHQlH 5B, e1H)2$/|s/a(m/z) 328 (M+H);

|zed according t in ayield of 13%
HPLCpéYTfQﬂéd‘%y[Aﬂ))r bt 8tm'ﬂe(1pﬁ%¢ m@l Ag1Z%edi acsil 120-5-018

colum (250 x 32 mm 10p), Mobile phase: 0.01M NH40Ac

(aq): AcN (35:65) and flowrate: 40 m/mn, followed
Exaniple M@9®:holl-(6-(5+f1abrb-2ideth oxyyihdnylpyrir Bin (v hh2 -(fulPare3-

éf d2 4 nm [A]): rt 8.0 mn (100%. 10 Exanple 130:
yhacetanides. | yor o- 2- met hoxyphenyl ) pyri m di n-4-yl ) - 2- (3- ne

lopy. I 0

Exaniglt RS YIRS RO RG EMRISTE | BARPKPSE 11,9%, purified by
columpuchifaregtopggaphy over neutral alumina using 0-45% ethyl acetate in petroleum

ether.

'"H NMR (400 MHz, CDCl3): & = 8.86 (s, 1H), 8.84 (s, 1H), 8.00 (s, 1H), 7.75-7.71 (dd,
1H), 7.50 (s, 2H), 7.14-7.10 (m, 1H), 6.97-6.93 (m, 1H), 6.43 (s, 1H), 3.92 (s, 3H), 3.64
(s, 2H); MS (m/z): 328 (M+H); HPLC (A = 214 nm, [A]): rt 16.9 min (100%); mp: 168°C.
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col um chr omat ogr aphy over silica gel (100-200 nesh)

using 30% et hyl acetate in 15petrol eum ether as
webaoent73sd ol | owed by conversation to the HCl - sed1/EP3008/063715

di ssolving in DCM and addition of 1.2 eq. of ethereal

HCl. M5 (mz): 353 (MrH); HRb& (A = 214 nm [A]): rt

9.8 mn (1009 . Exanpl e 131:

N- (6- (2- met hoxyphenyl ) pyrim di n-4-yl)-2-(pyri m din-2-

20 yl oxy)acetani de Exanple 131 was synthesized

according to Method 2 in a yield of 25.1% purified by

Exampign]Odic: AuSHIRERIOI QO SO NSRBI BRIBRE" 1H NVR
meth%@?hé@?l&g@%ﬂ&?ﬁ_ﬁ-@lgcét% des 3H CH3), 5.04 (s, 2H

oxy Ar), 7.04-7.08 (m 1H,
Examigie HORywas )synthe38zed. d6cqrdinglid, Nmmo@wma)yuem oR25(7946, purified by

prepa%&iyewﬁil’%o%faﬁ%uﬁaﬁggi )(égg5§glu(s@{;r Bg%j Iegrllypl‘r LeeBteS T (Froroform as
eluenPyrimdin-Ar); Ms (miz): 338 (MH—I) HPLC (A = 214 nm
[Al): rt 11.7 mn (97% rr&%e 132:

"H NMR( (406" Witz GD@ls)i- —y849>2y()s MJ-K)GS(QZ tlirbx Pphik (s Yhbly 6. 1 (d, 1H),

7.78- a0l 120 Y et B TR RS B B 050,01 dmy2H). 497 (s,

2H), :BQBS(% SHePMISO(MARYT 389 gat-HNHPRE goae faynil gs? 01 818Tin (98.7%);
chronatography over silica gel (100-200 nesh
mp: 18640/ 047359PCT/ EP2008/ 063715 130 usi ng net hanol
(0-10% in chloroform final purification was done by
preparative HPLC using LUNA 018(2) 100A colum (250 x
Exanidle210tn  24g)amiviibdnzypdvag eN-(6-( 3 Huldra-2-apthoxyptieagl)pyrimidin-
AcN-water (40/60) at t = 0 min to AcN-water (95/5)
4-ylagetamides nin, fiowrate: 6 m/min as TFA salt. 51H

The ﬂg‘g&:r%ég)%f@% ﬁg’oa)waéwgnﬁe%?zeﬁs?ccy;bigﬁzl\g,eﬂ‘nfg% ,( &fter isolation
and pustfibation Ayigld: 252800 dkanie 108t wes prépared7b ®ethadd 10min a yield of

4.5% pud Birodinn G ddraehy it s ARt | 10G208 gt using 20-
25%ét|rFT1?/I%étb!@lﬂ'ﬂé‘tgéum%t@éré§elubht 1H Pyridin-Ar); M

1 - HPLC (A = 214 nm [J): rt 16.5 nin
H NN Bo@@pmm J:® 38301 (s, br., 1H)893S1H)884(s 1H), 7.76-7.72

(00, Ty T By Ronant D Here o6 e g 4545 ol 487 (s, 210,

3.90 RYBH)EB.7346, e, cZH MG (tndz) MB8 B @l +B1)i HPRCY(Aet d19Tnnd G24): rt 11.4 min
ol  owed by conversation to the HCl -salt by dissol ving

(89.6Ya); 'DQIW@% addition of 1.2 eq. of ethereal 15HCI. MS
(mz): 367 (MtH); HPLC (A = 214 nm [A]): rt 11.7 mn
(98.1%; np: deconp.: 110C

Exaniplanp02:1 3 M-(6-(56f1 1 6rd-2eume th Oyphidmpt\pyiramidin vy i) 1B-(i Hh-pgrrol-2-

%&;&‘6 7-di hydro-5H 20
yhac id8ent a[ b] pyri di ne- 7- car boxami de* HO Exanpl e 134
(S fo0
B O g N L e T Yo p e, purified by
prepataiives-T10I8 wongingilige2 el x(G2254) andplutivgbivit pA%seathyl acetate in
hl . 01M NH40Ac (aq): AcN (35:65) and flow rate: 40
ChIOTIPIMi n, fol I owed by conversation to the HCl-salt by
'H NMRS OVIVIRE: lDMQ@Mi ng ﬁdGIgz ﬁ'” 10%4e(is 1), etgm(daam) 8.76 (s,
MB (m z): PLC (A = 214 nm [5A(] rt
1H), 13377 m)r(dgggHz%; 37r;p3 dgbo%) 726630 (M, 1H), "5.65 (s, 1H), 5.94-5.90

(m, 25}5,3’"5‘%' $€s§§1|—%§g7_§ﬁi,fi#)‘?ﬁ\ﬁ’s%n{7‘z“)? Ry RRENY! ABYE! (R iR 4% m, [A)): rt

16,4 min (93.2%); mp: 186°C.
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30 cycl opent a[ b] pyri di ne-7- car boxam de Exanpl e 135 was
synt hesi zed according to Method 2 in a yield of 3%

wo oos4ssep for purification was done by fl ashpCDEPIMN8/063715
chromat ogr aphy over silica gel (100-200 nmesh) WO
2009/ 047359PCT/ EP2008/ 063713,431 usi ng net hanol
(0-10% in chloroform final purification was done by
preparative HPLC usi ng LUNA 018(2) 100A col unm (250 x
21.2 mm 10p), Mobile phase: 0.1% TFA (aqg): gradient

Examiulél 163:er N(83(55fiord-2tmethioxy pheny | hyNmiind-y§&/-B-(pyridin-3-yl)-
W t hi ')5 flowrate: 6 m/mn; np: 220C. 51H NWR

2""*9%9'%%'3%“3 € 6 =508 (s, 2H CH2 7.34 (d, 1H),

in, 2./

Exam@%%% vgé’s %@th%ggzed 7acg§rd7ﬁ%g§ pﬂé‘fhg 9@@1?(& 2%5% the product

precifgtaked 8r@8 reacti@HmixBuré 2ardl weﬁsH)‘lI'terHB (wﬂsh)ed wiB Waler)and dried in
0,
vacug g%férépure DFOdJ& [Al): rt 18.1 min (92.1%. 10Exanple

'H NMRaEomoMMA DST-Hie =218 fwxm;\eglyb)(eyw? dioo- (% YH), 8.76 (d,
- 2- ridin- 3-yl)acetam de

p
TH), 857t 4301 79 Tt o 71oy: BN o84 Bmogt H), 7.21 (m,

140, BB 2t 82 65 3 MM (B SR EER b r R AgRdRD: 132

min (955% mﬁcN',(ﬁgS 65) and flowrate: 40 m/mn, followed
by od 7 15(yield: 100%9. Ms (mz): 354 (M+H); HPLC
(A =214 nm [Al): rt 9.8 min (78.7% . Exanple 137:

5 | Qe S
cnib168 | SRR oo
yI)cyEbo;hmhae_d:sﬁbamnsie(r:t hesi zed accordi ng t(c)) Met hod 2 and
Exampls (A2 syshasiiag 28@&?{92%‘3 Ro83 Ty Ay yeich ot § 7. purified by

prepa'FétE\/e( L@/‘)Ll:?ll‘;g/ Fl)_h @?{)@(‘3?1 columr)1 é?%%r)? 21.2 mm; 10u), Mobile

phasejx@,ﬁf/dél' %E&@h@r&d@% Ambwajeﬂ@l@ﬁ&)eat ecOrmdinntp AsN-water (95/5)
. .I\%h Intaéellld of 35% Ms (miz): 313 (M+H); HPLC

withiry m”i’lflPV\ﬁFﬂ i ]”} M 122 min (100%. Exanple 139:

MS (rhh@&(@(meH’b;qAx ﬂiwhrﬁﬂéy])nrtéoﬂmwmo%) ne-1-carb

oxam de * anp e 139 Was synt hesi zed accordi ng
to Method 4, foIIovved by Method 9 in a yield of 5% M

Exarr{rﬂl{ez%n%? 314, (9_MﬁEth'ﬁﬁ%nﬁ(ﬁ@ﬁ%%&%@ﬂhewnpyrimidin-4-
yl)acem@i/dQ47359PCT/ EP2008/ 063715 132

Example 105 was synthesized according to Method 2 in a yield of 1.5%, purified by
flash column chromatography over silica gel (40 micron) using methanol (0-10%) in
chloroform.

MS (m/z): 350 (M+H); HPLC (A = 214 nm, [B]): rt 14.3 min (95.9%).

Example 106: 2-(2,3,5-trifluorophenyl)-N-(6-(2-methoxyphenyl)pyrimidin-4-
yl)acetamide

Example 106 was synthesized according to Method 2 in a yield of 32.2%, purified by
preparative HPLC using LUNA C18(2) 100A column (250 x 21.2 mm; 10u), Mobile
phase: 0.1% TFA (aq): gradient AcN-water (40/60) at t = 0 min to AcN-water (95/5)
within 45 min, flow rate: 6 ml/min.

MS (m/z): 374 (M+H); HPLC (A = 214 nm, [C]): rt 16.5 min (97.8%).
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Exanpl e 140:
4-et hyl - N- (6- (5-fl uoro-2- met hoxyphenyl ) pyri m di n-4-yl)
w@e@enassne- 1- car boxam de * HCl Exanpl e 140 WeST/EP2008/063715

synt hesi zed according to Method 4 in a yield of 25.3%

purified by preparative HPLGyysi ng Zodi acsil 120-5-018

colum (250 x 32 mm 10p), Mobile 5 phase: 0.1% formc

acid (aq): AcN (25:75) and flowrate: 4 nm/mn,

foll owed by washing with 5% acetone in petrol eum et her
Exangpld t@7veNs@:-(2omethoxyehéit) ) malimidin-4hyHsd{ 44 (dgmethylphbperazin-1-

aBd aﬁldit' on of _é.z eq. of ethereal HCl in a yield of
yl)metgyhphepylagetamideo (MH): HPLC (A = 214 nm [A]): rt

3 0A i n: . 1 - . o '
Erarric 40 37 Sithegod BRErNg T MRYB T g, 112%, pfoo by fsh
columii neBemialegraphy 6i@r Bimaplgel 140 waisray)niubewi zeethanol (0-10%) in
hl ccording to Method 12 in a yield of 21.2% purified
CNIOTYYY™MYi | uting with 5% nethanol in DCMto precipitate a

'H NMR! (4d0 MPZ! emso iy 5con\er GaBHIN-OM-) 2 obd 9§ @il 4BY 2 x CH,), 3.83
di scsol Vi ng ?F’Dgl\)/l and add(ﬁsﬁi on of 131)2 eq. of Q{Igt her a)l( 2)

(d, “JHGI0 Ha, 4HyiZek dCldf), BB, IBUEO(GHZ) 7.081(td M5 HipLO=08 Hz, TH,
MethdyaAf), P16 (28 5" HE% R, MethdPaf % 48P 533R% TH, RIBIRG-Ar), 7.72

(dd, *3=1& K2 TI=90F Btz2 41 Fe Mtk RPARY 18)65 (d,rAUEDB Azy it HuPgamidin-Ar), 8.89
5 Exangl e 142 was synt hesized according to Method 4 in a
(d, “Jyil & dzofl H1 Pygopidigemi)s M (miz) ptép AMaty BRLELG g2 tgnm, [A]): rt 8.2
min (%qﬂ@csil 120-5-018 colum (250 x 32 mm 10p), Mobile
phase: 0.1%formc acid (aqg): AcN (25:75) and fl ow
rate: 4 m/mn. Ms (mz): 262 (M; HPLC (A = 214 nm

Exantgl 981 A T3S AmEhoxyenem) A mebeyyppeny Hpuimidin-4-
yI)acé{ﬂa)mi%'e( pyrrolidin-1- yl)acetam de 25Exanpl e 143 was

synt hesi zed according to Method 3 in a yield of 11.2%
Example i1DBesladb gypthesizedt acoordihg tosMethosl geh Gt pf 68i2%, purified by

prepaggfes PG wsalty EUNA G752 it ¢854 51 (2 P yow), wiobie

phase’- §.49% TFA g(é’@): ﬁﬂfl)balieni AbA-Kalet Wesob%w €. §mpr A AcR-water (95/5)
o 1H), 3.92 (s, , 3.34 (s, 2H), 272 (m 4H), 1.88

within( 48 mim) lowmatend 7)IimMB31 (MrH); HPLC (A = 214 nm [B]):

9 . . 0, . ] . 5 . . o
S (i, PEE AT Erb et b I £ 74 TR AR 9154):

N- (6- (5-fl uoro-2-net hoxyphenyl ) pyri m di n-4-yl)-2-(2-0x

opi peridin-1- yl)acetan de Exanple 144 was synthesi zed
Examgle of 08ing Ne(6-ethaySivosophenylayrieidin-4 pil-2 pyeidhy 3-

NS, of preparative TLC using 7% MeOH in chl orof orm

yhacgtdi® o PLIPA R (400 MHz, DVBO-d6): 6 = 8.94 (s,
Exampld 108.wés cgnthebized7acc@rdin§&o(MethatH ,in & $igld of 3Z.4%) purified by

prepagalhie (1LG1jsne Beige! 28p-5-¢ 3scquting {250 2932 fight 10u), Mobile
phasd:"8. 1% foRnit é%?d): ﬂ%k&z@ﬁ@ artidWYateAmihin, 12. 9 min

(10099 ; np: 220C." 10Exanpl € 145:
MS (rvz) 6353+ HiirtdPRC ity =hidy pime HA);) 1oyl Oi v +00%); )m3- 175°6x

opi peridin-1- yl)propanam de Exanple 145 was
synt hesi zed according to Method 2 in a yield of 13.9%

Exaniplei 1160 Ry(6P(Rabr3-2Vis opkép &xydh ériyl) irﬁﬂiin(ﬁ 2 pyridin-3-
r‘Epsli ng 5% I\/E(OH(BiEn chl or of Ebgrr‘?as el ue*%r.;ﬁlH NVR ﬁoolpy

yl)acetamidenso-d6): 6 = 8.92 (s, 1H), 8.72 (s, 1H),

Exampld 416 f8s S§ftnediPea decdfding to Method 2 in a yield of 25.7%, purified by

preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10yu), Mobile

phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.
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15 7.32 (m 1H), 7.24-7.21 (m 1H), 3.87 (s, 3H),
3.59-3.56 (nerged with solvent, - 1H), 3.55 (t, 2H),
wW2®80/0§1359 2H), 2.69 (t, 2H), 2.20 (t, 2H), 1. 7PcWEBXH08/063715

(m 4H); M5 (mz): 373 (MtH); HPLC (A = 214 nm [A]):

rt 13.3 mn ("Yo); np: 208Cj,Exanpl e 146:

2- (4-benzyl pi perazin-1-yl)-N(6-(5-fluoro-2- 20

met hoxyphenyl) pyri m di n-4-yl)acet am de Exanple 1l46was

synt hesi zed according to Method 3 in a yield of 29.2%
MS (rpiz)i 36 &M );Hep@r(at 2Bt MinC[ARI tti1dad gen (fﬁ%ﬁ)mplsﬂw’c

1% nmet hanol in chloroformas eluent. 1H NVR (400 MHz,

CD30D): 6 = 8.86 (s, 1H), 8.83 (s, 1H), 7.67-7.64 (dd,

ceari, 11206 Blghibey Shordolipinafufipeiyn 24«

yl)acetapdides, br., 4H): MS (mz): 436 (MrH): HPLC (A = 214

A): rt 11.9 mi 93. 8% ; : 6C. Ex : .
exarf alAibis Soptsatel s biniliac2 S5 e BRI Sekil, purd by
prepa%tmi‘i MHEEE, @smgi'Zb’d?bé@nId@glﬂ ebne dolimrages@n @@ mm; ’IOp) Mobile

|'e 147 Was synt hesi zed according to Method 3

phasea @1%1 grofc 28d499): peN (25D )andotayp satet #vel/MiPLC usi ng

s (BR3ES BT AR o e MR AT e By ol g 1€

r at e: 4 mM/mn. W 2009/ O47359PCT/ EP2008/ 063715 134
H NMR (400 MHz, CD30D): 6 = 8.87 (s, 1H), 8.67 (s, ..
Exarrmlae 112:6.4 Ny(B(b-{lu@ro szopvomxqurwltwrlmmjln-%ybs?-(&vrldm-4-
yl)acéﬁ'ﬂ .88 (s, 3H), 1.45 (s, 6H); M5 (nfz): 388 (M+H);
=214 nm [A]): rt 13.0 mn (97.7%; np: 260C
Exanﬁ)lé(armlwaééi;&ntheszed according to Method 2 in a yield of 27%. purlﬂed by
prepa?!‘été,\?ebi-fﬁlgdi ﬁl?sri'r?g %é‘@%gﬁrﬁ‘&hen@g%{)b%g%@glﬁ ?—nrgx 10p) Mobile
[ tIHed a of 26. 3%
phase;’.bq‘:i?ble@ﬁgs pr )?z'g\tl&lglvqeng?F:’gLaC u5|(ﬁl\élréz]tce)d|4§c1:|§]|nﬁ1 120- 5- 01%3
MS (rof)ud6Y .2 Z515-HY); HE’L@‘N)\ 1Qp% nnvaA]): et phés eninqOT %4 )or i ¢
acid (aq): AcN (25:75) and flowrate: 4 m/mn. 101H
NVR (400 MHz, CDCI3): 6 = 9.60 (s, 1H), 8.97 (s, 1H),
Exan'g)lé 81 {sf NF()a (ZZe%x}l-Z-:flubﬂdphéhﬂﬂ)gisiﬁﬁd%-4@Ix-m(gtl)ﬂhin-4-

yl)acetamld@t 2H) 1.70 (s, br., 6H; MS (mz): 359 (MtH);
Exa é%f&%&aes &finodiked AJ:Zorng Po7M%tHBd“2( 129 %eid TP19988% purified by

preparative (I-ﬁ"‘Ld: umn@g Zchtﬁédss;wa@mewumrdl(%@ ¥ 13P- 2arhi2-10%), Mobile
rrolidin yl )acet am de Exanp 149 wa
phas%%ﬂ%e@r@@da%&%)dﬁﬁb‘ 8 ?\@tc’ﬁ@dﬂw raiea43mlémkﬂ1 of 14.5%

M (BR8] ﬁ?’“ﬁc%ﬂgﬁéﬁ?‘iw BTS2 o0 e,

D013 6—892 (s, 1H), 8.76 (s, 1H), 8.68 (s, br.,

Exanﬁ%g@ 93N( 7521%?1 &Ndﬁ&'@opémy')eyg%i%@,-@g-?-(ey@ein-&

yI)acéttaam@l'é)* Héi151 (t, 2H), 2.17-2.14 (m 2H); M5 (mz):
(MH—I) HPLC (A = 214 nm [A]): rt 12.1 mn
Exan‘@wm%wamsynmaed accorngat@pMetﬂ@ﬂ)Z in a yield of 17%, foIIowed by

corndfihe 5 5% PESYRIRMN AL BAnVada ZERRROEYY 81 crrea

HCJ. accor di ng to Method 4 in a vyi eId of 88.2% purified by
flash col um chronat ography over silica gel (100-200

MS (mﬁér@%éu(wb“H?eHl?éﬁ?o()\f@Hm [AD): &l B33 MNHP8 B INVR
(400 MHz, CD30D): 6 = 2.07-2.15 (m 2H, CHz2-C1lj2-CH2),
2.44 (t, 3J=7.5 Hz, 30 2H, CH2-CH2-CL2l -C(0)), 3.56
(t, 3J=7.5 Hz, 2H, CH2-CH2-Clj2-N), 3.88 (s, 3H, CH3),
4.22 (s, 2H, NCH2-C(0)), 7.06 (t, 3J=7.5 Hz, 1H,
Met hoxy-Ar), 7.14 (d, 3J=8.3 Hz, 1H, Methoxy-Ar),
7.43-7.48 (m 1H, Methoxy-Ar), 7.76 (dd, 3J=7.5 Hz,
4J=1.7 Hz, 1H,
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WO 2009/ 047359PCT/ EP2008/ 063715 135 Met hoxy-Ar), 8.61
(s, 1H, Pyrimdin-Ar), 8.82 (s, 1H Pyrimdin-Ar); M
W@ pdo2)173327 (MrH); HPLC (A = 214 nm [A]): rt BOT/BPI00$/063715

(100% . Exanpl e 151:

2-(2,5-di hydro-1-isobutyl-5-6)0-1H pyrazol - 3-y1) - N- ( 6-

(2- 5 nmet hoxyphenyl) pyrim di n-4-yl)acetam de Exanpl e

151152 was synt hesi zed according to Method 2 in a

yield of 3.4% purified by preparative HPLC usi ng LUNA

Exanﬂils(‘lZ‘)S 186(8- (Seflum@%@tho%kﬂanyhpylﬁmd|n4\43pl)429mﬂlbyle2 (pyridin-
1% TFA éaq) gradi ent AcN-water (40/60) at t =0 mn
'yl)Rrepﬂeﬁ-"Mﬂ er (95/5) within 45 nin, flow rate:

o1y AU L6 B B ol 317 ©

MS (rﬁ&:):73€57 B M+2HY; HEHOO 2214 8 JA])s it BHD3 GHB)(99 BA)0- 3. 92
(m 2H C-12), 7.11 (td, 3J=7.5 Hz, 4J=0.8 Hz, 1H,
Met hoxy-Ar), 7.18 (d, 3J=7.9 Hz, 1H, Methoxy-Ar),
1476:56 1 in-84) in-4-
Exa 5 1‘76 NCQ}J 42 é@dﬁ(ﬂ@m%hengnwt@g%ﬁm Féf_(pmfiln4
yl)acegamlnlle&IrICAr) 8.92 (d, 5J=0.8 Hz, 1H, Pyrimidin-Ar);

Exanﬁ%qqéz\klg%%%@g%aﬂigg@hg {OAM:etr%dA' 2R a[ Aélb:ofr EO%B'fé‘llowed by

convéXsétior( fo fthe! HICI-gitmBy vsgopfieg yih OONI ahdliadid#fionlof 2.2( 8g.Sof ethereal
di hydro-1- isobutyl-5-o0xo0-1H pyrazol -3-yl)acetate

HCl. Exanpl e 152 was synt hesi zed according to Method 4 in a

o (KRR P P DA T 1 2

OD013) 6 = 22(s 1H), 8.93 (s, 1H), 8.78 (s, 1H),

7. 20- iy D 90
Exan‘(m? &{.‘5 é'_?fz(S(gumiq#;-mg weryﬂbpyrgnégg}léﬂﬁgynsdm-m
ylthuo}a%taﬁﬁudeG , 2.15 (m 1H), 1.04 (d, 6H); M5 (nmlz):
(MrH); HPLC (A = 214 nm [A]): rt 22.2 min
Exampss 1 2Povas2iynthesized according to Method 3 in a yield of 8.6%.

S (657 o REPRGHECE (§ P2 REf e 1Bt BORS vas

synt hesi zed accordl ng to Method 2 in a yield of 27.4%
foll onwed b dezgrot ection according to Method 9,

Examydev£1&at Zomettiaoxylae my iy nimidinsgyl)v2-tRyridinadr 30

ution of NaHCO3 and conversation to the
onxyﬁﬁ#ﬁ%fﬁ @f di ssolving in DCM and addition of 1.2 eq.
Exampiie atl BaKI@@syhl(Eleslz@daewoedild ab Métﬁiﬁ‘b pan 4 bield @568 6% purlfled by

ps. MB (mz): 345 (I\/H—I); HPLC (A = 214 nm [A
flash g0l ﬁhrpg@tggeaphymemmgﬁ@m% Ere g ROt e anss (0-10%) i

| €154: N- ( 6- (2- met hoxyphenyl ) pyrim din-4-yl)-2-(2,
Chlor(gégﬂgxopl peridi n-4- yl)acetam de Exanple 154 was

"H NMRr(#0e e dCBOL)r 8i=nt68ddMBHNGH:R 3.93 & )3+ THeY, 4830, °J=6.6 Hz,

fied HPL z | 5-018

1H, Gl o o B35 ], M@ oh s & phios Ha, 156 Risthpe A, 7.25-
4

7.29 @'S@hﬁg ﬂﬁ@thoﬁﬁg{)( gifm? 5)4@@{4 ﬁHO\Métﬁ%&Aﬂ) i, é@é&‘d aﬁmde S bz =16

Hz, 1hh1P){r|A]r)-Ar)rtB D (% bri, M H, gzyrﬁm@ -Ar), 8.42 (s, br., 1H, Pyr|d|n Ar) 8 81-8.83

(m, 2H, Pyrimidin-Ar, Pyridin-Ar), 8.90 (d, 3J=1.3 Hz, 1H, Pyrimidin-Ar); MS (m/z): 351

(M+H); HPLC (A = 214 nm, [A]): rt 10.1 min (96.9%).
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Exanpl e 155:
N- (6-(5-fl uoro-2-nmet hoxyphenyl ) pyrimdin-4-yl)-2-(2-0Xx
wWoOpiopesidgs n-4- 10 yl)acet am de Exanpl e 155 wasPCT/EP2008/063715
synt hesi zed according to Method 2 in a yield of 4.4%
purified by flash colum chqg?atography over silica
gel (40 m cron) using nethanol (0-10% in chloroform
foll owed by preparative TLC using silica gel (G-254)
and eluting with 3% MeOH in chloroform 15M5 (m z):
Exaniiii@ 1(18:H) N-(6R5Flgére-2a8d propoxydhenyljpyrimidinidryl)-2-(pyridin-3-
&99._5%,; Hgi): 217C. Exanpl e 156:
ylacetangides” hoxyphenyl ) pyri mi di n-4-yl)-2-(5-oxopyrrolid
Ifs \Y: j I t [ 0
Exarrfggb& ﬁp 8i \b}/é@%ﬁ/ﬁﬁ/{bﬁsﬂ%g %ccféri{afgﬁyﬁ)e hq@% @yA)B Jgﬁgﬁﬁﬂ@ followed by
convexBatiap & dhe WHCIHRIIIOy disep\dogliim ECM(and Baiditien0dis1 Qoéqmnf ethereal
HCl. (250 x 32 mm 10p), Mobile phase: 0.1%form c acid
(aq): AcN (25:75) and flowrate: 4 mM/mn. M5 (M z):
L 2 n (1009 ;
S (T12F S OMERRTES Brot tam e 9 oL R dem!
Preparat|on of Conmon internmediate (VI11): WO

Exarile A1 | HESS BUoHSPEPloRaPhapylyimidli Yo puricins

yI)acJtanﬂd%t*l Hced sol ution of piperidine-4-carboxyli c aC| d
I@8387m’ml and NaOH (1. 86 465mm| in
Exam<pie\rﬂ )W%§VQHIP§¢ZQ% a@w@@gatosw%tw @t iNod ﬁ?'db@fn%?]% 50”0W9d by

convé}E}at‘?érPft& ﬁ%ﬁ-ﬁ}l'%lf Yo v(lrég?’ 5‘? ﬁFﬁhél 484 B HTRhH oPY%r efi‘ of ethereal

i od o b a reactiron m xtu
HCI. vvas stirred at roomtenperature for 6 hours. The

S (Blsgoph  dfeHDRBFLERRN T SA4 TR IOV b SR BATI i t
dil. HCO (pH 3) and extracted with ethyl acetate
(3x100 m ). The conbi ned organi ¢ phases were dried

Exampler 12tdi Nr(6s(D-flaoro-2rmietivonyptteryt oy rimicind-ylj<t-methoxy-2-
. progu s 10 purified by flash col um chromat ography
(pyn(?gn-?—lyi)b E%" éq‘gt ion with 30% et hyl acet at e/ nhexanes)
Examipfe abh ofels B ﬁféscﬂiébeaécdmmgcad petyibl C2 a6 iy Imﬂ@b%ﬂ)%' purified by
ester (V) , 64% as a pale yeIIow0|I HPLC

prepasative YL&X uswlgg@h@ﬁrgelg@ 2¥gamd ewtzng:wztbzﬁ% qu)H in chloroform.
Ms (M) SEANFHHRHBL CRPAD A YA #t 10.7 min (100%).

Example 122: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-3-(pyridin-4-
yl)propanamide * HCI

Example 122 was synthesized according to Method 2 in a yield of 32%, followed by
conversation to the HCI-salt by dissolving in DCM and addition of 1.2 eq. of ethereal
HCI.

MS (m/z): 353 (M+H); HPLC (A = 214 nm, [A]): rt 9.7 min (100%).

Example 123: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(pyridin-3-
yloxy)acetamide

Example 123 was synthesized according to Method 3 in a yield of 21%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
phase: 0.01M NH4OAc (aq): AcN (35:65) and flow rate: 48 ml/min.
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Pi peri di ne-1, 4-di carboxylic acid nonobenzyl ester (VI)
(5.0 g, 19mmol ) was suspended in thionyl chloride (10
workgooarmssstirred at roomtenperature for one hpCI/EP2008/063715

Excess thionyl chloride was distilled out and the
obt ai ned crude 4-chl orocarbqgryl - pi peri di ne- 1-
carboxylic acid benzyl ester %VII) was used for the
next reaction imediately. 20Preparation of Conpound
(M11): A mxture of

MS (MizgHb55 CMaHb;dmI?LCRi\p:eﬂztinme{A]-)Craﬂﬁcmyi (1008 d benzyl
ester (M1) (5.70 g, 20.2 mol),
4- am no- 6- chl oropyrlmdl ne (1) (2.10 g, 16.2 mmuol) and

Exanﬁ? I\Iror orret@({?gi 50 %ﬂdv?gg ea?g 'i@"rjg?ﬁ'{ylmw”mh 3

yl)acetampigleat ure for 18 hours. The progress of the reaction

Examishs 1R oK RIoH A G D AL RASOURYIEL 211 VLT P dg-Tab Purified by

prepafEitiRO UL G OgHi Qllt%rd@nﬁﬁﬁ%| ahboB|uRg aaAedoty dth@ acetate in

residue and the m xture was extracted with ethyl
petrolguet ather(3x100 nm ). The organic Iayers wer e separ at ed,

s ARSI R 10

oxylic acid benzyl ester 5(MI1l) (5.9 g, 79% as a
yellow solid, HPLC purity X = 220 nm 82% ESMS:
Examiple mm (G niesio By BRe RPNt o P 4y propanamide

Exarr?éé_‘"(;lg_g & ltahegf;zga dé&g)ﬁ’nglaté% Eﬂ olcfa}ﬁ'adgleld(&% 9%, purified by
prepatathvy I-:F;Lalmsm;g Z@dla%$|2|120+59@16f cglgmner%?@rl)erj%fl bmrnpr1|0q:|) Mobile
phesdit 3 ueNbeOR? (o acklia R At Sleote Gt Bk bonat e

MS (FR)WdPIMHATGIPAdRN = AAAM, 985: A5 0pmipEiodf or 10

't enperat ure. ro-pyrimdin-4-yl am ne
(1) (1.50 g, 11.5 nnDI) and

e 2L 6 RN bR BREN BUARR L SPL Pl hsYnFoBanamice
Exar’rﬁjlémQB@V@@E%%eQ&@d%&@Fdlﬁgﬁo\@ﬁéthbéb@hrﬁ@ yididf & 53 7%, purified by
another 5 nin. The reaction m xture was heated t

preparafivantRlde usingofediacsik 120-T6it8l eeluom ¢250 he 3r2e§U’ﬂl dlu), Mobile

ones 93 e DT B S0 o TR RO o

MS (@%W(M*HWWPDGE{M@’M ant [Mpiero ﬁﬁl?he(%r%ml c layer
was separated, washed with water and brine, dried over
sodi um sulfate and concentrated. The obtai ned cr ude

Exarifig, 48, et%dgﬁ'ﬁééf‘é’l?%ﬂ%ﬁ%&%ﬁﬁ@%ﬁ?‘éy'g {fgiin-a-
yl)cyélopzepahecarhaxanyide-* WGt i m di n- 4-yl am ne (rery (2.17
Exam%’legﬁ%? \g%s @Ipfh Nﬁ%qppr@négto(lg_lﬁ%qﬁ 4'ip. asglei gf 4@5%% purified by

prepafathe T28 usth s111c,4a0 &3 Fiéf l?‘@ovmdzby cohbefMtidh-to tHO HClI-salt by
2009/ 047359P /EPZ 08/ 063715 1

dissolving in DCM and addition of 1.2 eq. of ethereal HCI.
MS (m/z): 365 (M+H); HPLC (A = 214 nm, [A]): rt 10.6 min (100%); mp: 142°C.

Example 128: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(4-methylpyridin-
3-yl)acetamide

Example 128 was synthesized according to Method 4 in a yield of 71%, purified by
preparative TLC using silica gel (GF254).
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VIII1V To a stirred solution of
pi peridine-1, 4-di carboxylic acid nono-tert-butyl ester
w@ ¥009/0§B527 g, 5.54 mmol) in dry dichl or omet hareT/EPEOBs/063715

(1.27 g, 9.30 mmol) and EDO (1.78 g, 9.30 mml) were

added at 0 C and the reactighgm xture was stirred for

5-10 m nutes. Then 5

6- (2- et hoxy- phenyl ) -pyrimdin-4-ylamne (I11) (1.00 g,

4.65 Mol ) was added and the reaction m xture was
MS (a1 388 (M+HEfHRKCUREER2 1anmaiAD s 98 min{ 9217 v )paen 2607C.

48 hours. The reaction m xture was diluted with

di chl or onet hane and washed with 1N HCl, aqueous sodi um

a n - I - PR

ExanE 21290154 SO0 A5 BRSO BYIAMIA SN2 (pyridin
-yl)mbaananudal’fd-lehe crude product was purified 10by

Exam‘p?ef gggzcgéoi%awo%ﬁ%%ryafé o)gl gnfca?\{l]etﬁo%?céq @am]of 13%, purified by

prepa%ﬂi\ﬂ! iHpIne- tlsﬁ@rz&iiéiééllc1291510t18r&olQhHrV'(Z@@tﬁBZ(Mf'% 10u), Mobile
(0 409 MR (CDCI3) 6 = 8.86-8.83 (2H, m,

phas® g1 MlﬁlH4®é\93 (a@) @wca@aefmamd ﬂfyw ra’te4207nlmam( muoweyd by Method 7
ld1&§§87(2H M, 4.25-4.08 (4H ), 2.86-2.68 (2H,
(yie 5)48-2.28 (1H, n), 2.00- 1.62 (4H n), 1.59-1.41

MS (thkZ)ZFB68TQM+Hi$N@DLCr(P\I-22F4 AR [ATVEB.0 mi(160%R8)- - - - - ' CHB
-2-- NHBocN IV To a stirred sol ution of
4 [ 6- (2- et hoxy- phenyl)-pyri m di n-4-yl car banoyl] - pi peri

a1k B o2 F BRREHEEE-N 248 GBpyrioin
4-y|)d<£h_t5mmdlé WG{ added at 0 C and the reaction mxture was

crarp b Ry A Re e Spchi e lRESh Sl b e, purt oy
colurrgrﬁ e}gﬁﬁo@ﬁ%m{e %95F%ﬂ|CIr§§ISHr0% -56¢ n%é’r@' asiA 3(‘5‘%”8th§@?cetate in

si due i d sodium ca onat was ad
petrolanch eﬂmrnia&tehn@tmmwed bgdcdnversatibnhtoutle Hlesalti by wiissolving in

filte h | t hane. Th nbi ned
peM e ffiiori 1 23tk anetiarga ilier reduced pressure to
MS ( @%?%E{BGMSH THPMEI (& zvarsnwam]e}drt\gs hid @Yok hy!

ace exane to renpve 25nonpol ar inpurities, giving
pi peri di ne-4-carboxylic acid

Exanie F3E. "R6: PLSRS shb L Hhydiontlyid Bophmammond
ylox ZQ@é}bMHBSQPCT/ EP2008/ 063715 140 1H NWR (CDCI3) 6 =

8.87-8.84 (2H, 8.01-7.84 (2H 7.42-7.27 (1H, B
Exampje 1311wag sggth@gﬁed ccogding tp zMe h@??gn A yield gf @%}.1% purified by

flash E@Hn?n n?ﬁ’r i’naﬁggrgai)ﬁy d@er s %ﬁﬁﬁ) ggg'r?ﬁhf)l% i nethd&hdl (0-10%) in
chloroform.

'H NMR (400 MHz, CDCl3): 5 = 3.92 (s, 3H, CHs), 5.04 (s, 2H, CHy), 7.01 (d, 1H,
Methoxy-Ar), 7.04-7.08 (m, 1H, Methoxy-Ar), 7.38-7.45 (m, 1H, Methoxy-Ar), 7.92 (dd,
1H, Methoxy-Ar), 8.57 (d, 2H, Pyrimidin-Ar), 8.81 (s, br., 1H, Pyrimidin-Ar), 8.91 (s, br.,
2H, Pyrimidin-Ar); MS (m/z): 338 (M+H); HPLC (A = 214 nm, [A]): rt 11.7 min (97%).

Example 132: 2-(2-bromopyridin-3-yloxy)-N-(6-(2-methoxyphenyl)pyrimidin-4-
yl)acetamide * TFA
Example 132 was synthesized according to Method 2 in a yield of 14%, first step for

purification was done by flash column chromatography over silica gel (100-200 mesh)
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Al ternative synthesis of Exanple 1A 0 NN I

NCl (HO) 2B + N Step |I: To a stirred m xture of
wd2(08/0¢t35or o- pyri m di n-4-yl car banoyl ) - pi peri di PEFEPDaS/AG3715

oxylic acid 10 benzyl ester (VIII) (6.15 g, 16.4

mrol ), 2-ethoxyphenyl boronigzgcid (I11) (3.00 g, 18.1

mmol ) in saturated sodi um carbonate solution (10 m)

and 1, 4-di oxane (10 m) was added pal |l adiunm(11)

acetate (0.81 g, 3.6 mml) followed by

usingtmethizeny ((h 0% hn oaldrofoddh, glnaBp@rlﬁnmbh vedis donenby preparatlve HPLC
erature under an atnpsphere of nitro

using SDRRGIA(2] aBA GoHTn (250 & Sing TWaalu)GOb U PiRSe:0-1%TFA (2a)
grad.&mtfRéN %ﬁeh%ﬁ/eéﬁgt e rougﬁA@N Wafer (§B Jf\guﬁﬁﬁ{ﬁmlrﬁ flow rate: 6

m xture was ered t acelite
mi/mifidst TleA saltas ext r act ed with ethyl acet ate (3 x 100

W NER o Qe B G HF 3271 FTOEER) haecBneblibebd 02 (@ 1H,

Methéb(yjﬁf) rre@ty@tadm MEWORy- _AHher. Qou(aa nmqkyv@momrpur bfizedo (m, 1H,
y sh col urmcrormora |cag , | uti on

Methawy- Ar)5@%oeid¢yl1 Fh&b'tf@treAh% @ {2351(@5)1 H, & yafdioAd), 8 82 (d, 1H, Pyrimidin-

An, ot . YFL BRI RABCE o %yfvr”i'ﬂ‘if’afswaam MS (qiz) 415 (M+H); HPLC

(A = 22@henz]):-es185 rhinX100%)8 g, 50% as a pale yellow oil.
HPLC purl ty X = 220 nm 94% ESMS: mlz = 461 (M1).
Step Il: WO 2009/ 047359PCT/ EP2008/ 063715 141

6
Exanfile 15 SR S Rte TR mupyyin:dla tppthyteyricin-
-yl)pmpana(*mk{); *(I-1CM7 g, 3.19 mmol) was dissolved in

Example doaoush SyBTskiZat AeeRidnorioeMeLsed Bhin aakdlasof 459 Followed by

convérQé’tLBorL oy ﬂ@!rsealﬂj?\g%ﬂséaﬁ’\ﬁﬁ gt’?rIDd?l@I' éﬁd’%d@ft%%s&fr ¢.2f 8§. of ethereal

The catalyst was Tiltered 5 fromt
HCI. reaction m xture through a celite bed and the flltrate

MS (§F% oL 1 VE32) gfsgggi(/{ ©5%4! AR R 11.7 min (98.1%); mp: decomp.:

110°¢ 6- ( 2- et hoxy- phenyl )-pyrimid in-4-yl]-am de (conpound
# 1A) (0.61 g, 58% . HPLC purity X = 220 nm 87%
ESVMS: nmlz = 327 (M+l). 10

Example 134: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-6,7-dihydro-5H-
cyclopenta[b]pyridine-7-carboxamide * HCI

Example 134 was synthesized according to Method 4 in a yield of 10%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10yu), Mobile
phase: 0.01M NH4OAc (aq): AcN (35:65) and flow rate: 40 ml/min, followed by
conversation to the HCI-salt by dissolving in DCM and addition of 1.2 eq. of ethereal
HCI.

MS (m/z): 365 (M+H); HPLC (A = 214 nm, [A]): rt 13.7 min (83.2%); mp: decomp.:
200°C.

Example 135: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-6,7-dihydro-5H-
cyclopenta[b]pyridine-7-carboxamide

Example 135 was synthesized according to Method 2 in a yield of 3%, first step for
purification was done by flash column chromatography over silica gel (100-200 mesh)
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Exanpl e 2A: Synt hesi s of
1- Met hyl - pi peri di ne-4-carboxylic acid
w@ BeopA4BENhoxyphenyl ) - pyri m di n-4-yl]-an de ( Cor@QDEPI0S063715

2A) O NN O /\0 N Compound # 1AConpound # 2A To a

stirred mxture of piperidingy4-carboxylic acid

[ 6- (2- et hoxy-phenyl)-pyrimdin-4-yl]- 15 am de

(conpound # 1A) (0.28 g, 0.86 mmol) and 33% formalin

solution (0.045 M) in 10 mM of AcN MeOH H20 (2:1:1)

usmgahefh@nw&) -40%g) dn MealSWBIdBM @lnéBplgrlflc%tlbnmm gondhy preparatlve HPLC

ction mxture was stirred room tenperature f

US'ngsldJNﬁr%m{ZMPPé&Oélémw(?ﬁoé&%b? ra%ﬂ&% \igbile pRass: )0 1% TFA (aq):
graduéﬁgéaggxga}éﬁ(ds(ﬁ?% f§tet“’er(?pﬁ@?§g%g\ﬁ a(t:%rg(g’gmjsgltthégwl?ﬁﬁlnn flow rate: 6
mi/mingohpc 280 Cessure. The crude product was 20 purified by

' NIRAEBE Ry i 6 2 RIS R AaC s A 7847 B0 (m, 1h), 7.64-

FLNPYY - e Ry 7 R (it i N 701 1 deHY, 7 AH)#8.24-
768@31}% @/ m@é %5}82 (V\hlte)nsgofld]%amc )&“Q{VP(BJ )'8.24-8.33
(m, 33008 (S99 ERNE (i 4053 BN HPLES (M g4 BOONR, 1t 18.1 min
op (DYEO-d6) 6 = 11.0 (s, -NH 1H); 9.20 (br, -NH 1H);

(92.1%)95 (s, Ar-H, 1H); 8.85 (s, Ar-H 1H: 8.0 (m Ar-H,

1H); 7.45 (m Ar-H 1H); 7.2 (m Ar-H 1H); 7.05 (m

Ar-H 1H)_: 4.2 (q, J=7.4Hz, -OCl| CH3, 2H); 3.41
Examplg: 1§6£|)52 9ming$§-(6-§5-(§lu(qu szethgxgghggyllibpx@ggirgi.&l)-Z-(pyridin-

Syfegtafife iy | 2Pped w Lh DV, 1H): 2. 1 (m 2H); 1.8

EX3W®GI§)9864\Z/§59§96W@%D8b6@‘3?@th’ethUtZ iy gpgield of @3 %, purified by

prepa?g&%mhz}ir?@;;&yact:glgﬁigé)g?h@ gelugn (250 x 32 mm; 10u), Mobile
phaséég.égmq{llq%xgl?&?y INeNPY5: dérib‘ffjﬁ rdte@ 8D 3R/ FO RRIRME By Method 7

To the 'stirred so ion o
(vieldpil @%i)di ne- 4- car boxyl i c aC| d

s (o WIS FPEE < LT At P e

(0.10 g, O. 72 mml) in DI\/F(3 rr1) was added et hyl

brom de &q(l 0. 05 , 0.61 mmol) at room
Examplep?3a: IN-€6- (5|= uor@-é’cmeéhonym%md)nwym@ar%ul)az (eiperazin-1-yl)-2-
ogress of the 10 reaction was
(pv"é,ﬁ?&!)?gg% e reaction m xture was poured onto

Examp¢e3 gt %S%WtﬁéélﬁthOM|h@ tetkmgthcac ot abé 94 3nxa 14 of 15% for
e organic |layers were separated, conbined,

Metheg k@cﬂ‘do%eﬁ Q'E)Melﬂﬁdiél fate, filtered and concent r at ed
fied
Ms (RcA24 BLETPLETR 14 AT 1ADHER £ AR e and
dr| ed under hi gh vacuumto afford
Exanmje@%%l {\ﬁ@zfi 9?(yp %r%b ﬁ(yrhlgrﬁqiﬁcﬁ y)ll)ﬂlpearmi@g -1-carboxamide
MBOYRE ndfasizdy Q@c?brerng“ta%letﬁ%d@f ihd 9%Id58\* HPLC

urity X =220 nm TH NMVR
MS (r(llz)ﬂM—&(MtHO:II%E’L@ (* =82Bbn(s [ANH H2. 2Lm)|n (B@6).(s, Ar-H,

1H); 8.0 (s, Ar-Hand - NH, 2H); 7.4 (s, Ar-H 1H);

7.05-7.0 (m Ar-H, 2H); 4.2 (q, J=7.4 Hz, -OCl| CH3,

Exanﬁdjl%:S 1(32?.ﬁ)e;((mé@%fﬁfxﬁrﬁbﬁr(@%ﬁﬁﬁiogntﬂfyl)pi]é@ridi%&-caﬂ%xamide *
TFA

Example 139 was synthesized according to Method 4, followed by Method 9 in a yield of
5%.

MS (m/z): 314 (M+H); HPLC (A = 214 nm, [A]): rt rotameres: 7.1 + 7.4 min (94.4%).
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J=7.4 Hz, -OCH2CH3, 3H); 0.5 (t, J=7.3 Hz - NCH2CH3,
3H). Melting point: 137- 139C. WO
wWQ0@900BFB59PCT/ EP2008/ 063715 143 Exanpl e 4A: ByNEP®S$/663715

of 1-isopropyl -pi peridi ne-4-carboxylic acid

[ 6- (2- et hoxyphenyl ) - pyri m dijg;4-yl ] -am de (Conpound #

4A) To a stirred solution of

pi peri di ne- 4-carboxylic acid

[ 6- (2-et hoxy-phenyl)-pyrimdin-4-yl]- 5 am de
Exanple npa0ind-eth AN -(66(53u oro-2 -rfiethmdiyjp hemy pyt imsiglinsd-y ) piperazine-1-

carbopate (0.17 g, 1.2 nmmol) in DMF (4 nl) was added
carboxapidespHGhane (0.10 m, 1.07 mmol) at room
Exa gérmggghi% ynfﬁ%ﬁlz%@?%édﬁgg‘lgﬂ]op Mﬁgmdrbgg éﬁ%‘gk%&%? 28945, purified by
prepammuet dtdC byslﬁgCZodraesllr d420t5-6r 8ncaluome (266 »&2r edmpriDp), Mobile

s IRk GO0 S AP LS i, BCEPLS, R 300 oy washing

with 55l @&t@ﬁé‘ﬁn Hét@(éijnh”@tﬁéﬂ §ﬁ@ @onlélsa@bfdoaRE HClI-salt by dissolving in
concentrated under reduced pressure. The crude product

DCMgad gsiditian efd B;pqopégﬁr%iealdéCHnLa:yI@m a8100%6N: H20 wi th

ms (2 380 Db T LR 1 4R, IRy oL iy gp%): mo: 219°C.

[6 (2- ethoxy phenyl) pyrimid in-4-yl]- am de
ound # 4A) (0.2 g, 51% as a white solid. HPLC .
Exaniple 141 4 - Bupte- 250 Rtha ey iy ioidipeh-yir =(pyridin-3-yiurea
Hct NMR (500MHz, CDC13) 6: 8.95 (s, Ar-H 2H); 8.4 (br,
-NH 1H); 8.05 (m Ar-H 1H); 7.42 (m Ar-H 1H);
Examplel 141 vdsrsymthesized Hccoddidg (o Mekhdd 4 2Hn, a @Ml lof @4 %, purified by

diIutir*('zq:z\/it@%}) n%enba%mmﬁglgl tg)m@eaat;a\]e?_’assg 'H}Zfoﬁwmgcﬁation to the

HCI- s%it]él} di Qsolﬁgﬁp in B@m‘éqd%&%mbf 137, of%?ﬁé;eFP(ﬁﬁplnea Y1R1d of 100%.

hesi s benzyl - pi peri di ne-4-carboxylic acid
MS (rflﬁc) (A E(MokY,gHhebGION70314 nindi[BP 4 yI0]2 ani ¢29.8%)npudad43C.
5A) WO 2009/ 047359PCT/ EP2008/ 063715 144 To a stirred
sol ution of piperidine-4-carboxylic acid

Exan{#;ﬁe(ﬂzeﬂ t(exos ﬂuhsfaﬁh)met{fdxvmiearyﬁp%ﬂmudmnm)&mnpound

) and potassi um car bonat e

Exa 52g/va81 ssnﬂnwzpd. ancqgwng taoMiathodaAdn sduietd BéA4\d%, purified by

orepefY FR10 Mngd 288 M 20% BAaTEB I P1o60YMsp mes: 100, Mobie

phasé: QT1’¢ﬁi©rthsz§0|deé’q)t h@l\pmngﬁ)S;moDﬂov(i rétbe4rrﬁlarﬂh1 on was
poured onto ice

MS (YO SRVG Ak 5B o T, I T2 (S80S, o o0

The organic | ayers were separated, conbined, dried
over sodiumsulfate, filtered and concentrated under
Exanrplduc etddir esNH(6e(5-fTineros2 ulethoxyghenylypy riniidin-day 1p2-(pyrrolidin-1-
th dry diethyl ether and the solid was filtered to
yI)ac%%)[rgidﬁ 1- benzyl pi peri di ne- 4-carboxylic acid

Exarr%ﬁ% @33%@@%@’1%@&%@%&%@@ Ié‘lebﬁdd amh %e&k 6?@'4@% ' purified by
0.165g.21% as a yellow solid. HPLC purity X

prepazam/mﬁLCQS%:a ESI\/GFZE#)Z using 1176 (Méthpnollir dNMRO’(%moasMawent

"W RGO, TChf)E 2:0.76' e § 16,45, A% %, k717774 (@0
1H), Phit-7.72 Zm( 1H) A6 o6 .84, 4HDD3 OP (sABHN, 3.3k)(5, ZHE 2.72 (m, 4H), 1.88
(m, 4H); MS (m/z): 331 (M+H); HPLC (A = 214 nm, [B]): rt 9.1 min (98.3%); mp: 115°C.



10

15

20

25

30

15(q, O -1 CH3, 2H); 3.42 (s, 2H); 2.9 (br, 2H); 2.5
(br, overlapped with DVBSO protons, 1H); 2.0 (m 2H);
wa2@90m352H); 1.6 (m 2H); 1.4 (t, J = 7.3Hz, ECHREI488/063715

3H). Exanple 6A: Synthesis of piperidine-4-carboxylic

acid [6-(2-nmethoxy-phenyl)- 1gyrimdin-4-yl]-am de

(Conpound # 6A) VIIIX 20Conpound # 6A Step |I: To a

stirred m xture of

4- (6-chl oro-pyrimdin-4-yl carbanoyl ) - pi peridi ne-1-carb
Examplg| 144:abdi-(6-(Seflagro-2smeth @y pHeny()pyrifidin;4-{l) 25(2voropiperidin-1-

2- et hoxyphenyl boronic acid (0.300 g, 1.97 nmmol) in
ylacetanide: ed sodi um carbonate sol ution (10 m) and

Combi 50130yt 488 R 89ROl 20 s g s by
runs quﬂreparaji:vedf@uaimgm% Me®@bldmaohempforat as eluentier an

"W NBOADRATHEo Bt e e 974, T35 4PRTer (hdeoRd AR (e JH). 7.57-

7.32 (ref AMX 22418 (hon HYNg 2bqer 2ANd3 8BNS 9HE M BY (%L,Q-HC?,TQ% (m, 2H),
reaction mixture was filtered through a’celite bed and
1.75 gshbr.f #H)rMBd ey 38Rt (Midt e HIRUG K\ st nrac Al xitre 129 min 0i@0%); mp:
290° ). The organic | ayers were separated, comnbi ned,
rTied over sodium sul fate and concentrated under
reduced pressure. The crude product was purified by
flash 5 col um chronat ography (silica gel, elution L
Example 14250 Nc(6n(a-fligea-2rmeth RyGTaRRG44y1)-3-(2-0xopiperidin-1-
4-1 6+ t hoxy- phenyl ) pyri m di n-4-yl car banoyl ] - pi peri
yl)pr%‘l)#]rga-'{f?q:égfboxyl ic acid benzyl ester (Xl) (0.47 g, 53%
Examgte d48hivas syolhedizedPadcopdingtty Method2 inra yie8dof BESIM86, purified by
mz = 447 (M]). 1 I o ,
prepajative: TbC r@/%ﬁéiya gﬁgféﬁ%wsm Pri MeRR ip salpmfPIm @slpent.

'H N%ﬁ})@ﬂﬂ&?%é?%@% d g7y 1ﬁ?;g§%z%f(§€' 1H{ O #9708 Edcgol H), 7.37-

was di ssolved I n nethanol or onet hane (4:1
7.32 (a4 1Hl),) 7 24l .20% RdTHD), (3082 (§),) 3Mps3.abBeb meegedimwith solvent, ~ 1H),

3.55 loart el atthi2 Bdbr 2Hycr 30dh DM e e LEuig; MS (miz): 373
(M+H}8HPREr R = e nealA])Yat 31owas (%grmpedogt@m the reaction

m xture by filtration through a celite bed and the
filtrate was evaporated to dryness. Then the crude

coarfh: AASERABR  pnderbs. (10 ) and

methpkppheayhpyrmidinsgxjacetamnide
[ 6- (12- met hoxyphenyl ) - pyri m di n-4-y1] - am de (com%ourgd #
Examply 1¢owas gynthesige aceonring & Methad e yeld ef 2R.22, purified by

o013 G 6950 U™ iy I G0

"H NIGRO Qs MHr, -GDAB):;5 8. 886((s, TA); Bi83Ltd) ;1H), IBA-ME4AdHL1H), 7.33-
7.31 (G0 £ty 25 5% (s 3HIL 3,905 T, 3557 1. 2k 3626 (S3H). 2.67 (s, b,
4H), gg@s(g,%r.?m; MBIz 230 (MMeht HRY.OPeA M 21478, [RBY%t 11.9 min
(93.8%); mp: 136°C.

Example 147: N-(6-(5-fluoro-2-methoxyphenyl)pyrimidin-4-yl)-2-(4,4-dimethyl-2,5-
dioxoimidazolidin-1-yl)acetamide

Example 147 was synthesized according to Method 3 in a yield of 25.4%, purified by
preparative HPLC using Zodiacsil 120-5-C18 column (250 x 32 mm; 10u), Mobile
phase: 0.1% formic acid (aq): AcN (25:75) and flow rate: 4 ml/min.
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WO 2009/ 047359PCT/ EP2008/ 063715 146 Exanple 7A:
Synt hesi s of piperidine-4-carboxylic acid
W 8600B473sDpr opoxy- phenyl ) - pyrim di n-4-yl ] - am BET/EP2008/063715
(Conpound # 7A) VITIXIITXITT Conpound # 7A Step |:
5To a stirred m xture of 134
4- (6-chl oro-pyri m di n-4-yl carbanoyl ) - pi peri di ne-1-carb
oxylic acid benzyl ester (M11) (0.830 g, 2.22 nmol),
2- i sopropyl oxyphenyl boronic acid (0.400 g, 2.22 muol)
"H NVR Uiz CR4OID)N a8 83nEt ¢ HoB187 (&) 1(H)P 7084-7 &1d(dd, 1H), 7.23-
4- di oxane (10 s _added pal | adiun(l1) a

1, n tat

7.12 (1. 2 480 T 15,38 65 3ied 45 T raHInal Kvids 366 (B HPLC (A =
.[AD- 6 | : t d

21 D i T e B0 O et t g 10 1 xt ur e vis

heated to reflux at 110C for one hour and nonitored by

TLC. ' ] xt filtered,th C
Example; 148 AT te 3 et BrPRany i Beie A g (piperidin-t
ylacé@mhiee (3 x 100 nl). The organic layers were

separ ated, conbined, dried over sodium sul fate and

Examptsm déBtwas syinihegizedr 2enacdinggpddethas 2 Thea yieldiof gbcitac purified by

prepafffive HfRiG iy B3Rl R a8 SBIRE RN S7 [li™ 100, Mobie
phas%fso;;tl)%gfo(rrgiq acid (aq): AcN ﬁ5:75|) and flow .r%t_e: 4AtnI/r|nin. ] .
- [ 6- (2-i sopr opoxy- phenyl) - pyrim di n-4-yl car banoy1] -

'H NYRGAOBMRE: S0 BB 19 60 484 HDEHDT (St (5w JHLT-867.73 (dd,
1H), 2465710 (A% ﬁlﬁ@.‘g%ﬁ%ﬁ'(hgp L oPHh' i ), 8382 (107 66 (t, 21)
1.70 @0%r.[ 6H): 2V 0Pz 0 3aRyMienPLMYX Erd1di mmAfAl):cad Banmyd {+00%); mp:

. i peridine-1-carboxylic acid benzyl ester (XII1) (0.32
165 (S 0.67 nmmmol ) was dissolved in nethanol (20 m) and
1

0% Pd/ C (0.17 g) was added under an at nosphere of

nitrogen. The reaction was stirred at roomtenperature
Exampld k49 \NK@-¢2-filussdtorethoxypberyl) pyrimddinednyd)-2-(Ro®xopyrrolidin-1-
I c¢ta:d§ft was renoved fromreaction m xture by
y)ac?alnel ion through a celite bed and the filtrate was

ExampYenapaygsl st/ﬁth%'é%mwrdiﬁpeta VBethodf Rde PyRIMSt 14, purified by
triturated with dry dieth ether (10 nL) and the WO

flash gologIroatreswtagTeEhy ®YEr 0687alIamNg esing ity acetat @sweigent.

= S ¥ L

D (BFR AL RPEBIE % SRROHHD £ eAGTor, 10,7757 72

(dd, 1(+¢pr7pwmd)9#grﬁf,A)H§,CB.gg-6993 o1 Hgs 48 3nei, 81)sB8lg1d(s, BRYC3 .56 (t, 2H),
urity X = 220 nm 99% ESMS, mz = 341 (Mrl). 51H NVR

251 ({580M 217t 4, @H; MIDEEa: 346 (M+HIHHIPLE Op=(3T4 AL A rt 12.1

min (§7%%)8r° 24 G- NH and

Example 150: N-(6-(2-methoxyphenyl)pyrimidin-4-yl)-2-(2-oxopyrrolidin-1-
yl)acetamide

Example 150 was synthesized according to Method 4 in a yield of 88.2%, purified by
flash column chromatography over silica gel (100-200 mesh) using methanol (0-10%) in
chloroform.

'H NMR (400 MHz, CD30D): & = 2.07-2.15 (m, 2H, CH,-CH,-CHy), 2.44 (t, °J=7.5 Hz,
2H, CHx-CH2-CH,-C(0)), 3.56 (t, ®J=7.5 Hz, 2H, CH,-CH,-CH>-N), 3.88 (s, 3H, CHs),
4.22 (s, 2H, N-CHx>-C(0)), 7.06 (t, *J=7.5 Hz, 1H, Methoxy-Ar), 7.14 (d, *J=8.3 Hz, 1H,
Methoxy-Ar), 7.43-7.48 (m, 1H, Methoxy-Ar), 7.76 (dd, *J=7.5 Hz, *J=1.7 Hz, 1H,
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Ar-H 2H); 7.4 (m Ar-H 1H); 7.05 (m Ar-H 2H); 4.7
(m OCH 1H); 3.20 (m 2H); 2.7 (m 2H); 2.41 (m 1H);
wa288/0473%% ( m 5H); 1.40 (d, 6H). Exanpber/8P2008/063715
Synt hesi s of piperidine-4-carboxylic acid
[ 6- (2-cycl opropyl net hoxyl0 q35
phenyl ) -pyrimdin-4-yl]-am de (Conpound # 8A) N N |1
-Cl (HO) 213 Conmpound # 8A Step |: To the stirred
m xture of
Metheby-Ar)c 8.6t oispyiH, nPginmdin%rc)aBtﬁiamsll T Hpi pgimidimear)L-M8r tm/z): 327

| db t | 0. 59 , 1.6 |
(M*‘Héz)r(%Plbé((g;'lc?%ﬁgﬁ Hg'istﬁ%% ?@ﬁ}bor onlgc 15 ac:lnglm(%) 34

g, 1.9 mml) in saturated sodi um carbonate solution (5
m ) and 1, 4-di oxane (5 ml) was added pal | adi un(lI1)
Exampdet 8% ( e: -(@5tdthydyo3t-isohutyl-6 e xaxdHepyrazol-3-yl)-N-(6-(2-

i phen Q 0.32 nmol) at room
meth?éﬁﬁﬁ?'ﬁt&é”ﬁﬁa 2%&) Eﬂﬁ'&#ﬁere of nitrogen. The
Examrp@eS W51 1 5 wasXyntiteiesd Becdramgt 1 MefHoe2 ¥ al18E drF 49N eurified by
hour and nonitored by TLC. The reaction m Xture was

preparativee HRY-G singy h UNA €0 13(@) tDAacaluntie (250 tx 212 2omialOu), Mobile

phase0.4% T (4L bbby AR Rbercdole Bl Sue Mo if R hbter (o5/5)
withins4% frh el eateosesminat ed under reduced pressure. The
crude product was purified by flash colum

' NM%&Q&W%&%Q@) 19 ca0 §41(d, ed TR Pz B h2 508461, 14:P9-2.20 (m, 1H,

C%F t /g £ f
o ngag (cy |op ropy| mét LSH haig (& S bi Gl 8:90-3.92 (m, 2H, CHy),
7.11 &dp%l:b’aﬁrtbﬂ/ﬂ,]ﬂpmselﬁzgnHewnethwyoaxyv1}3 atj Y=Bed i, 165 thdethoxy-Ar),

7.51-558 (s 1 Qe Siethie) 108, (54 b oA PERB0DT 655 Hhdethony-An, 8.68

d, 5JE§'\§Hzm1ﬁ1‘PRAW|dMF))8 &P Yo 84H[26’1(-|2yF£%HFII1|8FPfRBVMS (m/z): 382

met hoxy pyri‘'mid in-4-ylcarbanm pi perid
(M+Hi);ndPLCdAr02¥4 hirg [ADi d 1Behmyh (BST7 ). (XV) (0.41 g, 0.84

nmmol ) was dissolved in nethanol (20 m) and 10% 5 Pd/C

(0.2 g) was added under an atnosphere of nitrogen. The

Exanipglact H8p: Wag-(64(5:urstoad- maﬁﬁkygﬁﬁﬁyﬂbyﬁm|elﬁﬂ¢fyl)-2 (2,5-dihydro-1-
hydr ogen bal I' 00 8 hours. The catal yst

n —gr essure
'SOka5rQ?mJ\‘de°Yﬂaéﬁ1 he)acedate on nmixture by filtration

Exarplf d7nada SShsk G BRtalr i, M M3, TRREBLEEp, puriniea by

prepatativedHPLOYUsieg BBmihilC181(50 X80 irine; agldothwas fi | t er ed
) of f to obtain eri di ne- 4-carboxyl'i c aci
H NG AW ALk 7 D25 Dy B1S (.. 118 ko ). 8.5 (5. 1H),

S S
7.75 (RO @9@?‘&?’( 243 e ificbriie 12 G IR e o, 00 @ 21,
3.91 (BBONH2,150DCI BY), 6.4 &) GH); MS (/) 140 (B|+95 HELOACk #2214 nm, [A]):
“NH, 1H); 15 8.0 (m Ar-H 1H: 7.4 (m

rtzzﬂ'ﬁ(gﬁgﬁﬁh 05 (m ArH)H 1H); 6. gs (m Ar- HH)lH), 3.(95

(d, OCH2, 2H); 3.0 (m 2H); 2.40 (br, 3H): 2.1-1.9

(br, 4H; 1.2. (m 1H); 0.6 (m 2H); 0.45 (m 2H).
Exanrmdarrpl 458A: (o1& Sluoror2-metbokyiphenyl) pyribtidin-4-ylk2i(giperidin-4-

6- ony phenyl)- 20 pyrimdin-4-yl]- (Conpound
yl)acglagﬁ\fiec() und # 9A

Example 153 was synthesized according to Method 2 in a yield of 27.4%, followed by
deprotection according to Method 9, conversation to the free base by dissolving in an
aqueous solution of NaHCO3 and conversation to the HCI-salt by dissolving in DCM and
addition of 1.2 eq. of ethereal HCI in a yield of 23.3% for the last steps.

MS (m/z): 345 (M+H); HPLC (A = 214 nm, [A]): rt 9.4 min (95.8%).
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Step I: To a stirred m xture of
4- (6-chl oro-pyri m di n-4-yl car banoyl ) - pi peri di ne-1-carb
wo@zobioe73sci d benzyl ester (MVII1) (0.74 g, 2.0 poDEP20asith3715
2- benzyl oxyphenyl boronic acid (0.50 g, 2.2 25nmmol) in
saturated sodi um carbonate gqkution (4 m) and
1, 4-di oxane (4 m) was added palladium(ll) acetate
(0.09 g, 0.40 mmol) followed by triphenyl phosphi ne
(0.105 g, 0.400 WO 2009/ 047359PCT/ EP2008/ 063715 149
Examptel ) +54:r ooN-(6e(2pmeth oxypherid)pyimidinetyghe2-¢2,6fdioxopiperidin-4-
nitrogen. The resulting m xture was heated to refl ux
ylacgtamidgc  or one hour and nonitored by TLC. The
e oANM, ,rif:
Exar R Pt eSS A abbrtiClS MR 7 ERYipoR e Do gured by
prepardiive HA Orusing cZddigesils 126+ C4d8peaolatred (28 nbid2edym; 10u), Mobile

dr ver. sodi S o) cent ated nde
phase' % Pritic e LA (e 2B ARG  umIIa Pl washing with
etherpr epar ative HP

LCt oaf f or d4-[ 6- ( 2- benzyl oxy- phenyl )pyrimid
MS (M) 388 Odr BB G (banatd o BRDH 1608 b #3.6%ci d

benzyl ester (XVl) (0.65 g, 62% . HPLC purity X = 220

nm 95% ESMS: mz = 523 (M+l). 10Step II:
Exanfplb 615%- Be(fszg-ﬂwrmem)éth@wphmylypﬁrmIdmmy (2-orbpiperidin-4-

ridi ne-1-carboxylic acid benzyl ester (XVl) .5 g, 1
ylacetamifenas di ssolved in 33%HBr in acetic acid (3 m)

| t S 0

Exarrifi 185 WaE Sy Rind R ERAIRLIY Rieiby DilhrvieRPor A4%. purified by
flash m&rqm:erhndxmdtagraﬁl@ wiveh giwaegels(ﬂbmlmnhym@(mwhanol (0-10%) in

| utj on extracted h et hyl c 3 x 10 ,
chiorgipyT Tefiwed yrpreraraibes hir S slic 8- (eopiead eling with 3%
MeOH il BRloRYBFmsodi um sul fate and concentrated under

reduced pressure. The crude product was purified by
MS (rpizep3bR(NMvH); HIFRICC (8 =1314 AoN{AROrt i2tGmin (IS THANPadd7°C.
| yophilized to afford piperidine4-carboxylic acid
[ 6- (2- benzyl oxy-phenyl ) pyri m di n-4-yl]-am de (conpound
Exa |8A)56€0m mei%x hén Bmi@int4Ly1)28-(51dxe Wdltdln->3
nﬂb { ? % W‘I%)Pg (I\/Hl)Y)lH(NI\/R
yl)aceim@d@e 6 11.2 (s NH 1H); 9.40 (s, br. -NH 1

Exam% %@ \gaﬁﬁyﬁthﬁ%%d gggo%ﬁ;s;ﬁv,%kh%l%m %_ﬁel%nbf é\r(srg* ourified by

prepa@étﬂ}é HFHDC lﬂ;l@ (Z$)d|a°dﬂ)l® RB5(a18 Q:Oﬂ!dwﬁp(sz@d XVISZ‘I nEPNFS@Op) Mobile

phasez:._(g WOI\f@FW%@C'%&@% Acﬁb@%@@g@kﬂowte Sl mI/m|n 8 (m
s (RAASE FSETSTAEETROA AR IR e PRy o 207G
6 (4-fluoro-2-nmet hoxyphenyl)-pyrimdin-4-yl]-am de

EXAI\SI FRERHRAM TAKYE 2:

Methods
Preparation of Common intermediate (VIII):
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Step I: 5To a stirred m xture of

4- (6-chl oro-pyri m di n-4-yl car banoyl ) - pi peri di ne-1-carb
wo@zobioe73sci d benzyl ester (MVII1) (0.63 g, 1.7pemEPI008/063715

and 4-fl uoro-2-met hoxy- phenyl boronic acid (0.30 g, 1.8

mrol ) in saturated sodi um cgrbonate solution (4 nl)

and 1, 4-dioxane (4 m) was added palladium(ll) acetate

(0.076 g, 0.34 mol ) followed by triphenyl phosphi ne

(0.089 g, 0.34 mmol ) at room tenperature under an

at rmsphere of nitrgen. The resulting 10 m xture was
gated to refl ok10C for one hour and the reaction

mtgt,e yD The reaction mxture was filtered
hrough cel te bed and the filtrate was extracted

with ethyl acetate (3 x 100 nl). The organic | ayers

wer e s arat ed, conbined, dried over sodiumsulfate

and entrat ed under reduced fre SL“’e The crude
u t Was puridied by fla 0 br omat ogr aphy

(3/ ca gel, elution withos thyl acetate/n-

hexanes) "to afford o
4- [vb- (4-fl uoro-12- met hoxy- phenylay - pyri m di n- 4-yl car banmo
y1] - pi peri di ne- 1-carboxylic acid benzyl ester (Xl X)
Prepdr@tid? o Cbzdiperidine-dwdarbexgdidl acid (MPLC purity X = 220
nm 84% Step I1:

To a ém{réd @6mlﬁbncvfcp|@eﬁmm@axofarbbﬁﬁw ém@)(ﬁ lon@ 0|38174fnm|0986ir’€tﬂmOH (1.86
g 46{@ pi per| d| ne-1-carboxylic acid 20 benzyl ester

Glhd 1P Tl VRS ssldesly dir@pw«r@phanép"/( mlmlqn of benzyl
chIor&Bﬂn%t%o/&RgﬂrjgnéQ’lg 6PhL V2§, 6%9{6‘]’ %&BPPQPBﬁrh%tuPBt 0°C. The
nitrogen. Irred

reacti oh was s room t enper a
reactiondmlixthnedmwestlrb@cﬂ |l orwopt dssipeeattic fd186hlomnrs Thleeprogress of the

cat al srerm fromthe action m xfure
reaCt'Pr‘l\t"1’El tm%w qrad \rﬁg; céf?@rt %oraef?%aﬂdth%e@qtuonr M@M(ﬁag"as acidified

v r t . .
o G 15 SIS S A B o

phasewatewdised idvieer satligrihf sulfatebamd rconcentrated. The crude product was

purifi%@erdﬁ%ﬁgp@%ﬁé&%’é@ @@?ﬂ¥5(sh|g§(§1elf LER6R with 308, ethyl acetate/n-
hexarlr@gh@><i=)/ffd?»li!gﬂexé;r)onigeéumIa fugbam%é]s%cﬁﬂg%ﬁ&gggftt@; ) (659, 64%)

asamieyﬂhq)ww% ESI\/IS mz = 331 (Mt1). 51H NWVR (500 MHz,
DMSO-d6) 6 = 11.0 (s, -NH, 1H); 8.95 (s, Ar-H 1H);

HPLGpubty(’s7 220.nm=9%4, 1H); 8.6 (s, Ar-H, 1H); 8.0 (m
Ar-H 1H); 7.2 (m Ar-H 1H); 6.95 (m Ar-H 1H), 3.95

ESMSSm/z3H)2643(I\/I245] (br, 2H, overlapped with DVSO signal);
.95 (m 2H); 20(m 2H; 1.8 (m 2H). 10 Exanple

prega}éﬁbn &Gbmlﬁnd%f\/llgl peridi ne-4-carboxylic acid
uor 0- Z- oxyphenyl ) -pyri m di n-4-yl]-am de
Piperﬁmqluagaﬁ%o&&@ acid mBRBBGHAR hteh A8 ¢ 19hndl) was suspended

Irred mXx
in thighy G:htdnider(d{)nylr)iamdjsu'rrréd vt caorhdempkjatprepforiatieniesdr- Excbss thionyl

chlorigay st [gts ot Aty o o) %'85239@9%23 asoigigony-Siperidine-1-
carbo%yl?@amdﬂzylnesiéﬁ l((/ﬁ Wés%@bq&" ﬁtﬁ)‘h‘ |H1trh&ﬁia{e$y

di oxane was a ded adi un( 11

reg %ﬁﬁéﬁb?cﬁgﬂé%mﬁlg V”ﬁh 32 rmol ) followed by
0.084 g, 0.32 nmol) at room
3 t ] t ouTh
A miftGEEF A ot B R R R e o P ARy cSfigr o 670 0,
20.2 hewfolpndi-hivthd-6akidropyrmiiner € ¥ 10LG, 16.2 mmol) and 4-(N,N-
dimethylamino)-pyridine (2.90 g, 23.7 mmol) in dichloromethane (50 ml) was heated to

reflux temperature for 18 hours. The progress of the reaction was monitored by TLC,
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20 The reaction mxture was filtered through a celite
bed and the filtrate was extracted with ethyl acetate
w@ 30020408 nl ). The organic | ayers were separ at BCG/EP2008/063715
conbi ned, dried over sodium sulfate and concentrated
under reduced pressure. The 12gude product was purified
by flash col um chromatography (silica gel, elution
with 50% et hyl acet ate/ nhexanes) to afford
4-[6-(5-fluoro-2-net hoxy-phenyl)-pyrimdin-4-yl carbano
then githlopprpethatdieneas %ﬁp@elbwlllbd oiic iAdube0g Bbd et brca(b@ﬁa)te solution
529 a g@ge yellow oil. HPLC rgurl ty X

0. 39
was aid?@dntﬁlgthgd’@&'due\ﬂﬁdz MOderes 0 PE EXEPSIRSaN B £ acgtate (3x100 ml).
The (E‘EFEI ggyélrs& gft%@ Zééﬁé‘rﬁteo& d Iover sodjum dsulfate y1':1nd c%ncentrated to

OoXy eny -pyrim
obtairy 14}—(@Hcpmr0¢yn|mlc1|ne¢hylmaxt;dmoyl;}plpﬁrhe“rezymaemth( Zodd) benzyl ester
VI gé)' o/ 0. 84 [ ) S di ssol ved in nmethanol (15 m)
(VI 528 9 dA/BHT2 ¥S(BV 34y was added under an at mosphere
ni trogen. The mxture was stirred at room

HP'—Q @Wibté’r%ru?@ 0REE2%ydr ogen bal | oon pressure for 18

hours. The catal yst was renoved fromthe reaction
ESM&i mtar 876y (M)t rati on through a celite bed and the

filtrate was evaporated to dryness. The resulting

crude product was triturated with dry diethyl ether (5

SynthésisaFExdmpRe i d was filtered off to obtain
pr per1 dine-4-carboxylic acid [6-(5-fluoro-2-

EanHUﬁeﬂﬁexﬁym'éﬁ%ﬂIS) ®fr iPiperidine-dicarbaxylic (aeithdbrig-ethoxy-phenyl)-

pyrln‘ééﬁ) |(%8] gé-ﬁﬁgégéé@%@?d? Ilt (ewicl);l d. HPLC pgu }\l?\//RX =

(500 I\/Hz DVBQ:d6) 6 = 11(sw - NH;1H); 8.99 (s, Ar-H,

Li%l) 8.48% Ar-H,_ 151 /.70 (m Ar-H 1H); 7.20

HA o Ar-H, . 3.95 (s oc143;290(m 2H); 2.55
(br 3H, overlapped with DIVEO protons); 2.00 (m 2H);
1.80 (br, 2H) Exanpl e 12A" Synt hesi s of

To a pokufblonobfn%-eiuh@eypbemylbomrmadld (m (1.73 g, 10.4 mmol) in 30 ml of 1, 4-

dioxap@g S AL A SlaN AeLsUR SoRin kBYiarAte s fih e @ Bfdea. Argon gas
was ﬁjrbéd a8} apomiy bt %&hnemaérﬁt@wa@n@}méro%mﬁmm mﬁsném%ra) (150 g,

lic acid benzyl ester (VIII) é
11.5 mmouoa@d Zetreklﬁdmphmwlamsmea)na adaumﬂ )((00;66 g, 0252 mmol) were

addem Iie r}%&%@éiﬁlg{u(% sﬁylt%@ yagrgcz g?%oj]obzg% L?%,(tflﬁ:)brgc} in for another

5 mindBleateicliOn ORixtre vl ﬁ'@@ie)d footdfiowedr B2 hours. After completion of the
tri phenyl phosphine (0.105 g, 0.00 mml) at room

reactipangre inglicated U d+-Ca eamvﬁslfmw ePnGantiaded Mnden sedyqed pressure.
The r%@&?/e %o @{ﬁé@%g@%@%‘?%l%% ﬁﬁHété V\g'tég Ye IB'fﬁ'iamc layer

one our an the f eact
was mpataﬂ;e@d \/ma/shEIdethewaMCbndn biring] udriedvesvdri Isbdiued sulfate and

celite ndt e filtrat s extracted
CO”C%tWe‘gt W@? akigi ex regigue yas W?'G\fgaﬁhl@'M@Qe?@omatography
S r ukfat
R eyt —

pyrimidin-4-ylamine (lll) (2 17 g, 87.3%).

'H NMR (CDCl3) 3 = 8.64 (1H, s), 7.90-7.86 (1H, m), 7.41-6.88 (4H, m), 4.85 (2H, bs),
4.15 (2H, q), 1.40 (3H, 1).

MS: m/z = 216 (M+1).
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5 crude product was purified by preparative HPLC
(0-18, AcN-H20 with 0.05% TFA) to afford

wd2§08/0§B59 | uor o- 6- met hoxy- phenyl ) - pyri mi di n- 4- p¢ /EPIASI063715
yl]-pi peridine-1-carboxylic acid benzyl ester (XXl I1)
(0.05 g, 4%9. HPLC purity Xy39220 nm 98% ESM5: miz =
465 (M+1l). 10Step I1:

4-[ 6- ( 2- Fl uor o- 6- net hoxy- phenyl ) - pyri m di n- 4-yl car bano
yl] pi peri di ne-1-carboxylic acid benzyl ester (XXI1)
& 05 g, Q/iNnnp#%Hmas di ssol ves nﬂ“ﬂEtQaﬂgl (5 m)

od Q% P 0 03 ‘g)_was a ah_at nosphere of
BocN trogeﬁ The ture masB§ irre at r tenperature
under hydro en pal | oon pressure for 18 hours. The
Vcat al yst ma "removed 15fromthe réaction nixture by

To a $tirtdd 8dlubdn bhp@eguhm taLcuut:@rbegzlncaMdtnh@wd tdrt- bagees\t@s (V), (1.27 g,
evaporated to dryness. The resulting crude pro

.54 WQ'h%ﬂ@ddkﬁhiqﬁO@ﬁwadﬁeeH@Bt k- Ré9, Z23¢mmah@nd EDCI (1 78 g, 9.30

I
mmo SRFERHEEA 6 L RSB E AL o284 minutes. Tren
6-(2-dthoxyppheay|fpi@R)dif-a-Qamins (B9 (msga4v\$15tmrmt)l wds adfled and the
reaCtI%N/ngn léj’éM?@% O grg?re/ uaynge( gn atmz)spf%?el O%Nr{;t% gsqnl%r 48 hours.
The r%’aclfb Tlxtue Qfhs( Bnuted’\'lxhthlb'\)ch|o$or%%trf%%e AhgHyadklBd with 1N HCI,
7. 50 ?m Ar-H 1H); 7.05 (m Ar-H, 1H); 6.95 ?m Ar-H,
aquedi§ sodugebicarboBHje, veatar ang beike amlm‘ri@b@mi amihydradesodium sulfate.

The q?aﬁ\?qtp?%%pw%w&gpzrqﬂﬁeﬁg pzpﬁéurf E ov%rql)ea&%%uct was purified
by ccﬂ@’Nﬁ' Ehrden 6§ Hphy 1$00btalﬁ3ﬁegf®€ﬂhbﬁy%nyl%ﬁ%hﬁélhs4 -Qfcarbamoyl]-

ic acid

acetyl eri di ne car box
plperlpmef?céfbmwﬁpﬁéwyueytww eatel rﬁL\/4-(9I7]9L@rﬂQ%) ( (Conpound

'H NGBS SR AR EEsE (Al A7 (1. 59 8.7 880 Hirmh J42-7-28 (1H,

m), 70ff6- BISVG(Q'I—Dllrﬁ)? 442564r@8)>(4lll—|l f)aQigb-2.68 (2H, m), 2.48-2.28 (1H, m), 2.00-
éﬁ hoxy- ph ?él) pyrimdin-4-yl]- am de (conpound
1.62 @4Hy )(10592%“(62 Mol ) and NEt3 (0.01 mi, 0.76
I,m}nl (10 M) was added acetyl chloride (0.053
MS: %zngMI) at 0C. The m xture was stirred at room
eﬂper%am uretQr 20 mn, tbemnvthe solent was distilled
si due_was solvedlin water and
BooN xthact e th ethyl ,gcetatie (3 O m). The organic
| ayers were separat ed, ggnbolung%g dri ed over sodium

sul fate, filtered and concent rat ed under reduced
To apstgedr solufitre ofede(bt(Prefhoxyrpbepylpovimidiast-ylcatoanzydepiperidine-1-

carbopyi g 16 BT esfel IR A0 GORS . T 37, BT i, by flgPlorBiethane (1.5

ml), TIFgx (125¢ﬁl W@éoé&!éd at 0YCi aRditer |4=;al§ﬂ+bn amictlee WeR RRHEAfOF 2 3 hours.
08 g, 73%9 as a white solid. 10 HPLC purity X

After ﬁog)mm:ftmln 0193% reEsiion (mopltere;isgy(TNq,Q)) thelwlwpt (n@@@’qm@s removed

undercr%g'éj%%ﬂfpre %Og_r[fds dgﬁ[? Fm ﬁﬁnqﬁra%_zﬁo(d%g lﬁAf tpr% re%r@ulg Solid sodium

carbohleﬂe wﬁslad@@d andtHe rihb&ureKN@s émred\lforl'ﬁ 411®urs 41' rﬁe?n (tdvas filtered and
washgd wltmplcﬂgrorr@th@pe( m helpgmbp_wegg;flltrﬁ{e mﬁ}s cqrpgn@gtqu under reduced

press%&&océgt% @E&S&@)evm'ﬁ %va(sg?v%%r@dl %h fy f@%xacez?téﬁ@(gne to remove

nonp(ﬁyntm;emtaasog|vpmg)prped|dmﬂa-4l—oadrd)quIalcrd e Zelethoxy phenyl)-pyrimidin-4-

yl-arfifakGanperna Todsekaltie o @4 bsaedy. °°
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Compound # 6A Pi peridi ne-4-carboxylic acid
[ 6- (2- met hoxy- phenyl ) -pyri m di n-4-yl]-am de (conpound
wae 280471322 0 g, 6.4 nmol ) was dissolved in a sapcr/ap®ds/ 063715
solution of HCl in 1,4-dioxane (50 m) and the clear
solution was stirred at roonqypenperature for half an
hour. A pale yellow solid precipitated out. Diethyl
ether (50 mM) was added to precipitate nore of the
solid. 25 After filtration, the solid was washed wth
'H NMReODCI3ed Fed. 87 8 4ri(2Ham, 810|1e73I84|rQﬂlelrrﬁ)1 gHA2vaeuyHt m), 7.15-6.89
obt ai n eridine-4-carboxylic acid
(2H, aéﬁn&kﬂoqay%am%. | Qi89-4 60 12H, 47}, 47-2.38 (1H, m), 2.01-
163 rnq)clq conpound # 14A, HCl salt of conpound #
A, 2.2 ¢ 8/() as a white solid. HPLC purity X = 220
MS:m/m=987/o(M3{1)ESI\/IS mz = 313 (Mtl). WO
2009/ 047359PCT/ EP2008/ 063715 155 1H NWR (500 MHz,
DVMSO-d6) 6 = 11.2 (s, -NH, 1H); 9.05 (br, NH, 1H);
Alterﬁaﬁﬁe é?ntlﬂsﬂé"of%mﬁlemk(s Ar-H 1H); 7.95 (m Ar-H,
1H); Ar-H 1H); 7.2 (m Ar-H 1H); 7.1 (m
Ar H 1H) 3c95 (& NOCH3, 3H): 3.3 (m 2H): 2.95 (m

2. 05 (m 2M5 (m 2H). MeTting point: 214 -
217C5 e N[GA> Syat he §i1@:Hf

pi pegi d ne- -carboxylic acid [6- t hoxy-phenyl ) -
r| di n¥4-yl]-am de nesylate ( ound # 15A)
"- ane sulfonic acid salt) Conmpound # 6AConpound #
15A, CHBSQ3H salt To a clear solutjon of
pi peri di ne-4-carboxylic acid
[ 6- (2- met hoxy- phenyl ) -pyrimdin-4-yl]- 10 am de
(conpound # 6A) %5 g, nmmol ) i n net hanol : chl orof orm
(1 1 75 P wal adyled gfethane sul f oni ¢ acbd\S m/QO
3 C_apd the formed clfgar i o wa
stlrr d at ronterrpe refon \

I pitated out _gAd di et hyl eher (150 m
@Sﬂéjto precipitate nore of the d whi ch was
red off apd washed with diethyl &% Sfég”m)

Thi s crude soI id was dissolved in 90 ni
Step thl orof orm nethanol (2:1) and the m xture heated at

60C to becone a clear solution. Then diethyl ether
To a H'WGQ\/&%'Xwﬁ@é 4aveqchlgeo- Perr'fBIddﬁ'éfo\ﬂQ@"béﬁ‘%@J)so'R@N'nﬁﬂ P@)@@W“C acid

f The |
vene SR8/ A1 50191 Dot T2 BEIRASINTL A e (I 80 . 101
mmolarial sttummbmlsddrunmlcwnbmmiawolmmrgl(‘i/@ ml) and 1,4-dioxane (10 ml) was

i i.di ne-4- boxyl

adde%’ SR b 2GS GO RO b] hys aeh-Tlgued oy ehaRYIpBpRPNINE (0.94 g,
iﬁf‘@o‘?n t&A e liﬁ’]d]e'?/én %ﬂi&g}h@@oﬁ#l‘tr’% BhCTRE 'r?sultlng reaction

sa of conpound # 6A) g, 89% as a Ite solid
mlxtuFePwas;inaerte@to)«eﬂuxm 1ﬁ61 Og@%)nEMr amdzmenigirad Oywl)C. Tie reaction
mixtu%%ﬁgéﬁ%e%rgu &? q_pe(iﬂjlwa té éﬁr&aﬁg w_éﬁ_ialx egd g/ithséthyl acetate
(3 x (dU ml)lhbne Jrg%lc( Iﬁgev%f wkte éé’ﬁara?eoﬁl)%o(’rfﬁlnéﬂ dﬂiedldg)cel_rB Jodim sulfate,
fllteregH;nd goeger(trﬁtegwndez rgdmﬁd Brgssupe.36he sru suBlet veag purified by

flash %ORE‘M %r&ﬁ%tog?'aﬁ% és'ﬂcazéjgl, eM?,oW Whn pﬁ%“eth;%%cetatyrghgxanes) to

afford  4-[6-(2-ethoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-carboxylic  acid

benzyl ester (IX) (3.8 g, 50%) as a pale yellow oil.
HPLC purity A = 220 nm: 94%.

ESMS: m/z = 461 (M+1).

Step II:
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WO 2009/ 047359PCT/ EP2008/ 063715 156 Exanpl e 16A:
Synt hesi s of piperidine-3-carboxylic acid
W 86002471389 hoxy- phenyl ) - pyrim din-4-y1l]- ( ConppCm@Pzb08/063715
16A) Step I: X)0(1V 5To a sol ution of
2- met hoxyphenyl boronic acidgX) (10.3 g, 68.2 mmol)
in 300 M of 1, 4- dioxane was added 100 m of
sat urat ed aqueous sodi um car bonate sol ution. Argon gas
was purged for 30 min at roomtenperature. Then
4-[6-(2-Ethorp-pheayi)-pyampydini-gdcadaphgyl k- Bip8ridine6Bcarbuxpli) aacld benzyl
t et raki s(trlghenyl phos(s)hl ne)g al I adi un( Oé (3.9 aé 3, 4
ester (hoI(] Aed.e3- 23 AOLWAR digsRived Iy metang! 483 fhandd97% Pd/C (0.81 g)
e r gHg t n e ' T
s B P o O L T TG TeseHol] g 8rdd at room
tempe@rﬁnﬁecmderrm;erhtogernrﬂHadioormrpreSSurlaefor d#choans) Tdnedcamg/st was filtered
hen concent.r at The res

from (yBGBAGHON FrgHBR T BRIGE BrpelRre Aot Hieta S ryeBprataf o dryness
to dHtéllﬂn' Bi eﬁ‘hdﬁfe m:%rgéggmbat 86id mtf@t@@thaxyfpﬁ%wrpﬁMmMyu -amide

bri ne, ri ed over ium sul fate and concenfrated
(compaung #dA) ¢0.6deg.38%Hue was purified by silica gel

mat o phy eluting with 15% et hyl 15acetate
HPLC?R”@Hngth:zngHPh he€ to provide

ESM§ &]ZZH@QW K¥-phenyl ) -pyrimdin-4-ylamne (XXIV) (8.0
I\/g D?/BOdG) = 8.17 (1H, s), 7.71 (1H d),

7 41 (1H t) 6.96-7.06 (2H, m), 6.95 (1H, s), 3.98

Exanfie’ 284 SWRindUié_or 2PfadnMbieridifg!£RatBoxylic acid [6-(2-ethoxy-

phen(jf)(;%rrifﬁi&ﬁ%‘yl]@ﬁldé('Gm‘hpﬁuﬁldr# g2Aayl amine (XXIV) (5 9)

m of dichl oronet hane was added

4- @ rreNr(y\l\\alm nopyrdine (1.2 eq) foll owedNb/y\Nrop@n/}\
ad |t|n9f 3 hIorocarbonyI pi perd di |

Nben (XXM—%. 1 eq,) at” 25Nt o0
N enperature reacti on m xt une [
hours and thenfwashed with water.>The organi c | ay®r
was Csepandtidd, dried over sodi um sul fGampoand 2A
concentrated. The obtai ned crude residue was ﬁ
Toa ﬁHW@Gg’ﬂ'XﬁJrﬁeﬂj Riperdineacyerxyicasid orLtrathoxup Q@)") pyr|m|d|n -4-yl]-

amud%%&ﬂﬁ#3&{(5@%0&%.88%%60%6 SAMbrASH 8618tibA (0.045 ml) in 10

e to pr

mi of 3-AdN:VRORThOX (2:pHaratl 0 :Mwwasradded NaCNBHagBOWLY; 2.1 mmol). The

reactlgg maﬁtgrlen\%as stlrrrebdox%/lroomatcelrr(ljperg{brg for %toemlrgand e2<tracted with ethyl

acetate (3 x 20 ml). The organic layers were separated, combined, dried over sodium

sulfate, filtered and concentrated under reduced pressure. The crude product was
purified by preparative HPLC (C-18,AcN:H,O with 0.05% TFA) to afford 1-ethyl-
piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-yl]-amide (compound # 2A)
(0.195 g, 66%) as a white solid.

HPLC purity A = 220 nm: 99%.

ESMS: m/z = 341(M+1).

'H NMR (500MHz, DMSO-ds) 3 = 11.0 (s, -NH, 1H); 9.20 (br, -NH, 1H); 8.95 (s, Ar-H,
1H); 8.85 (s, Ar-H, 1H); 8.0 (m, Ar-H, 1H); 7.45 (m, Ar-H, 1H); 7.2 (m, Ar-H, 1H); 7.05
(m, Ar-H, 1H); 4.2 (q, J=7.4Hz, -OCH,CHs3, 2H); 3.41 (m, 2H); 2.95 (m, 2H); 3.0 (m, 2H);
2.80 (s, -NCHs, 3H); 2.5 (br, overlapped with DMSO, 1H); 2.1 (m, 2H); 1.8 (m, 2H); 1.4
(t, J=7.4Hz, -OCH2CH3;, 2H).
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1H NVR (CDCI3) 6 = 8.95 (1H, s), 8.78 (1H, s), 8.20
(1H, bs), 7.91 (1H, dd), 7.45-7.35 (5H m, 7.16-7.00
W@ 20d9/0m1359 5. 20 (2H, s), 4.40-4.26 (1H, m, 4. 1BcHWERR08/063715

(1H, m, 3.98 (3H, 5s), 3.41-3.17 (2H, m, 3.08-2.9

(1H, m, 2.60-2.41 (1H, n), 13p18-1.55 (4H, m. M

mz = 407.1 (M1). Step II1: o0 HNN H \/

Compound #16A To a solution of conpound

3-[ 6-(2- et hoxy- phenyl ) - pyri m di n-4-yl car banoyl] - pi per
Meltinglpoiat: 680- @7°@Gar boxyl i ¢ acid benzyl ester (3 g) in 20

nmL of nethanol was added 10% pal | adi um hydr oxi de (300

ng) under an atnosphere of nitrogen and the m xture

j.rr t ; L S e - .

Exa e ki Par RS, PR AR viaLcA R IE REM C[6{2-othoxy
phenyl)tpyrinaitlink-gl]legmickd (Gempodand3Apl vent was

evaporat/e% Di et hyl ether was added to the product,
th® mNurédlwa'stirred, filtered andtheNobthi
solid wi ed wth 15di et hyl et her Py
hdeMN vactuum | el d prperidi ng- 3-car
N 6-(2- \/N
Compound # 1A Compound # 3A

To the stirred solution of piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-
yl]-amide (compound # 1A) (0.20 g, 0.61 mmol) and potassium carbonate (0.10 g, 0.72
mmol) in DMF (3 ml) was added ethyl bromide (0.07 g, 0.05 ml, 0.61 mmol) at room
temperature. The reaction mixture was heated at 60°C for one hour. The progress of the
reaction was monitored by TLC. The reaction mixture was poured onto ice water and
extracted with ethyl acetate (3 x 100 mL). The organic layers were separated,
combined, dried over sodium sulfate, filtered and concentrated under reduced pressure.
The crude product was purified by trituration with diethyl ether (3 ml), filtered and dried
under high vacuum to afford 1-ethyl-piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-
pyrimidin-4-yl]-amide (compound # 3A) (0.093 g, 43%) as a white solid.

HPLC purity A = 220 nm: 96%.

ESMS: m/z = 355 (M+1).

'H NMR (500MHz, CDCl3) 5 = 8.95 (s, Ar-H, 1H); 8.90 (s, Ar-H, 1H); 8.0 (s, Ar-H and -
NH, 2H); 7.4 (s, Ar-H, 1H); 7.05-7.0 (m, Ar-H, 2H); 4.2 (q, J=7.4 Hz, -OCH,CH3, 2H);
3.05 (m, 2H); 2.4 (q, J=7.3 Hz, -NCH>CHj3, 2H); 2.35 (s, 1H); 2.1-1.8 (m, 6H); 1.5 (t,
J=7.4 Hz, -OCH2CHs, 3H); 0.5 (t, J=7.3 Hz -NCH2CHjs, 3H).

Melting point: 137 - 139°C.
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met hoxy- phenyl ) - pyri m di n-4-yl]-am de (conpound # 16A)
as a white solid (1.8 g). M mz = 312.9 (M+1l).
wa 2e0bBiVRs¢ DMSO-d6) 6 = 11.10(1H, s), 8.95 (1H, peWEPBNET63715

(1H, s), 7.84 (1H, d, J= 10 Hz), 7.48 (1H, dd),

7.20-7.04 (2H, m, 3.98 (3H,;45), 3.06-2.56 (5H, m,

1.96-1.32 (4H, m. 20 Exanple 17A: Synthesis of

(S) - pi peridine-3-carboxylic acid

[ 6- (2- met hoxyphenyl ) - pyri m di n-4-yl]-am de (Conpound #
Exaniplé) 44t Synithésilsl bfl AHisopgropyi-Piperidinesd-carbioxylicAacid [6-(2-ethoxy-

sol ution,of, () -pi e { di ne-3-carboxylic acid (XXXI)
Phenvgtpw"a'd"?ﬂ Xﬁrﬁfglcf 'HPRPQP'J? éRgf 80 ml of THF and

50 M of W Jat er was cool ed to OC and saqdi uM&ar bopal\e

(19.0 N O 2009M047359PCT/ EP2008/ 06 15 |158 15

N tirred at 0€ 6 hours an trated under
reduced pressure. The aqueous (| ayer was extracted wth
et hgdmmule# 140 renove excess of benzyICcfnh:Io(Mdotfm rrate
then it was acidified with 1 MHC solution to

To a piiredwelition efripaddinert-camkioxuliceasig) [6cataex)- p"Fﬂ'éY') pyrlmldln -4-yl]-

am.dé;;]cgﬁg%@crlﬁ ) 163 5§;e|°|Ir ! @Sr) b fea 6 EREbNAESE! 738,812 mmol)
in DMFS)4 mlpwdsobdmedu&)rdmardinaqd (C1@enld 1 07bemagl) aesd@n temperature.
The r%exé%(olgl %y&%%woagye é()l@t éo%ggl‘wggplwh%}r dﬁﬂ@grc(:gféss?’ % t(hsel_#’eaction was
monltgrécf‘bgl Hic Mne ?ezg&oh]rjﬁ'ixt% 'was %Buﬂeo‘lgnt@l'é'e WAter 288Rxtracted with

=" 263. 9
ethyl acetate (3 x 100 ml). The organic layers were separated, combined, dried over

sodium sulfate, filtered and concentrated under reduced pressure. The crude product
was purified by preparative HPLC (C-18, AcN:H,O with 0.05% TFA) and lyophilized to
afford  1-isopropyl-piperidine-4-carboxylic acid [6-(2-ethoxy-phenyl)-pyrimidin-4-yl]-
amide (compound # 4A) (0.2 g, 51%) as a white solid.

HPLC purity A = 220 nm: 99%.

ESMS: m/z = 369 (M+1).

'H NMR (500MHz, CDCls) &: 8.95 (s, Ar-H, 2H); 8.4 (br, -NH 1H); 8.05 (m, Ar-H, 1H);
742 (m, Ar-H, 1H); 7.1-7.0 (m, Ar-H, 2H); 4.2 (q, J=7.4 Hz, -OCH»CHs;, 2H); 4.0 (m,
1H); 3.6 (m, 2H); 3.3 (m, 2H); 2.8-2.5 (m, 3H); 2.2 (m, 2H); 1.3 (t, J=7.4 Hz, -OCH,CHs,
3H); 1.10 (d, 6H).

Melting point: 173 - 175°C

Example 5A: Synthesis of 1-benzyl-piperidine-4-carboxylic acid [6-(2-ethoxy-
phenyl)-pyrimidin-4-yl]-amide (Compound # 5A)

o '\f/\N O/\ o '\II/\N O/\
N - N -
N N

Compound # 1A Compound # 5A
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C3-\----- NC O XXX T XXX ]!
(S)-Piperidine-1,3-dicarboxylic acid 1-benzyl ester
W@ 206%¥ 54 12. 0 g, 45.6 mmol) was 15 taken in nEEL/EP2008/063715
oxalyl chloride (30 m), 0.2 nL of DW was added and
the mxture was stirred at nggmtenperature for 1
hour. Conpletion of the reaction was nonitored by TLC
whi ch showed the formation of a non-polar spot after
treatnment of a small ampbunt with nethanol. Then the
To a staed |somtnsnx¢ftmpemdiaee490areokylm acidyse@rethexirphdnyl)-pyrimidin-4-yl]-

amidd 65ar3PeR o LA BbRI9.1 BrMmahd anck pajassikm. cadoate (0.25 g, 1.8
mmolzgg X/?FnFﬁﬂ‘?ﬁIF?(\@g(bhﬁed ﬁae%z;ﬁg)rsan cﬁ)"@i’;?'@ e  resk Irﬁ/mol) at room

ext reaction XXX 11T XXI VXXX
tempérratwresiﬁhetreactlmyf mixture was heated at 60°C for one hour and the progress of

the réactgs Vit PRt ol Lkt "Hie diiiTe BRe: pesEC BRbsifewater and
extraé‘ceg 'vﬂﬁi @Ww&ﬁzﬁ%él@@’(@ 2lf 09 g T Brgathic RyBFPverd SpaeRA, combined,

dropwi Se addition of
dried N¥€6§0d§uﬁh$ldfabeafﬂ|tﬁ5ﬁ9 langi geacediratediundarsestyced peasisdre. The crude

prod%%g%éltgﬁﬁ t%r ng"ﬁi%&yeé% rfyi;étr}%r%ngg’tg WQS ﬁ’} ert§ Wobtain 1-benzyl-

piperidR4 GATSSARCELFBA0EAERT heApd pyamicihid- paniae (@mpound # 5A)

urs and washed with water e organic ayer was
(0.163ggdratase Yalowgotder sodi um sul fate and concentr at ed.

tal resi due was passed through a pad of
HPLG Bﬁmtgg” ge%%q” ?% wth 25% et hyl acetate in hexane to
ESM@Tr?th dqua 6- (2- § | carba 1 i ne. 1
oXy- en i mdin-4-ylcar eri dine-1-
" N GO, éobémf 608 & B OOHNE $6 (8 /Sr Hg 464, 889 (s, ArH,
40441 T i
1H: 1%, @ o TR rth S PR SRR B8 Ay, THY 42
(Q, O_@CH@J Elel) 13.42 (s, 2H); 2.9 (br, 2H); 2.5 (br, overlapped with DMSO protons,

1H); 2.0 (m, 2H); 1.8 (m, 2H); 1.6 (m, 2H); 1.4 (t, J = 7.3Hz, OCH,CHs, 3H).

Example 6A: Synthesis of piperidine-4-carboxylic acid [6-(2-methoxy-phenyl)-
pyrimidin-4-yl]-amide (Compound # 6A)

e S

VIl

o N‘&N O/CHB
N g
H
HN

Compound # 6A
Step I:

To a stirred mixture of 4-(6-chloro-pyrimidin-4-ylcarbamoyl)-piperidine-1-carboxylic acid
benzyl ester (VIII) (0.730 g, 1.95 mmol), 2-methoxyphenylboronic acid (0.300 g, 1.97
mmol) in saturated sodium carbonate solution (10 ml) and 1,4-dioxane (10 ml) was
added palladium(ll) acetate (0.088 g, 0.39 mmol) followed by triphenylphosphine (0.103
g, 0.39 mmol) at room temperature under an atmosphere of nitrogen. The resulting
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carboxylic acid benzyl ester (XXXIV) (7.0 g) in 50 nm
of met hanol was added 10% pal | adi um hydroxide (1.5 g)
waoinaen4Br at nosphere of nitrogen and the m xt uper/mP®04/663715

stirred at roomtenperature under an at nosphere of

hydrogen for 8 hours. The rggetion m xture was

filtered through celite and the sol vent was

evapor at ed. The obtai ned product was taken in diethyl

ether, stirred, filtered, washed with diethyl ether
mlxtuaend/adrhmbwttd&}TIU\X&!IUIumTCfonhalhour and monitored by TLC. The reaction

pi_peri dj ne- 3- carbox%llc

m'Xt“E%WPQ fW@f%WOW%ﬁsﬂeJ'te o ?ﬁﬂdh%flut%;qw%ﬁmaqt%wg&ﬁ;ayl acetate
3 > o ). i Gradic Ry8 W%iézésg?'%e 2 t?%&%@)&c’%‘“m sulfate

and conténtratedl bndés yedweasplebaure) The . dBudé€ nrbdlsx)t wﬁs Gaurified by flash

colun'§1 § rop@q%ogge)p% {%8929%6 t.légp \/H%d%q%g@t% Wg?wés) to afford
4-[6- (?mexyiw]@hyﬁlﬁyhhmm%y%a%an%yl{ élpeﬂblfriety-carboxyllc acid benzyl

f anti oner S)-enantioner: 91.17 Melting
ester (81)10.4716 D3eHas a Wilite2smigl. 047359PCT/ EP2008/ 063715 160

Y esis of (R)-piperidine-3-carboxylic
HP'-CEXHJ@@’% %ﬁ?h@%phenw )-pyrimidin-4-yl]-amde (R
ES|\/|$Cng§p9l4qq} (f1+48A) Step 11 ) (XVITXXVIT] 5A sol ution
(R -pi perl I ne-3-carboxylic acid (XXvVIl) (5.0 g, 39

Stepfh*rol) ina mxture of 50 mM of THF and 20 m of water

e T IR R o e

ester @dqe(d 455 g Danamies) Was Gigohercihi rasthainst:dichloreetidne’ @) (24 ml)
for 30 mn and at roomtenperature for 3 hours

and % RRAORA Bh0ES SORRS uneama@@t@péﬁagﬁeeof nHegpBmiNaifgction was
stlrreélg't‘?&ﬂﬁ t@t]ﬂgéﬁat\lﬁ‘@es %ézrJr rﬂ%ﬁg %5mpﬁésj§fy1heeﬁﬂrﬁ? Q\(B,atgrs The catalyst

Ve exc o1 oF OF TP e
was remoﬂneﬁlfemfnvme heéctl‘dri—l@llxtam by ifiiration thtbugH aldehtmdedbﬁnd the filtrate

extractlon wi th ethyl acetate. The organic |
was %V@;B’QF%F? do Qyness- Uér” @@dwﬁpstarpfia@fewgﬁdr d\f”@t ‘érd digthyl ether

(10 n{e?); Qég qﬁg&@ ? Ré/é’@ Zﬂtgt‘erd’efo%%%a.irfj B&ﬁrlﬁﬁ?zélbé'c% g?;&ﬂf MFC%E W—Yi-methoxy-
phenw)spynmqmm@%@:mtﬁe (@®mMmpaureB# eBN(0.119,9, 3.21R) f=2& whele, solid.

4.19-3. 9 3.02 (1H, m), 2.44 (1H m, 2.05
HF"-C(@‘H{'W%,:%?%QUT‘l 46 (3h, fn smep 11 ( xxvr?lxxm

ESMS: m/z = 313 (M+1).

"H NMR (500MHz, DMSO-dg) & = 11.2 (s, -NH, 1H); 9.05 (s, br., NH, 1H); 8.95 (s, Ar-H,
1H); 8.70 (s, Ar-H, 1H); 7.95 (m, Ar-H, 1H); 7.5 (m, Ar-H, 1H); 7.2 (m, Ar-H, 1H), 7.1
(m, Ar-H, 1H); 3.95 (s, 3H); 3.3 (m, 2H); 2.95 (m, 3H); 2.05 (m, 2H); 1.85 (m, 2H).
Melting point: 279 - 280°C
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(R) - Pi peridine-1, 3-di carboxylic acid 1-benzyl ester
(XXVI11) (8.00 g, 30.4 mmol) was 20 taken in neat
woza@bph7ishl oride (20 m), 0.2 m of DVF were apiBdPBNgl063715
the m xture was stirred at roomtenperature for 1
hour. The conpletion of reaglon was nonitored by TLC
whi ch showed the formation of a non-polar spot after
treatment of a small anmount with nmethanol. The
reaction m xture was concentrated under reduced
Examples®Air Syhthesisvofdpiperidine-4-carboxylic acid [6-(2-isopropoxy-phenyl)-
. (\R) - 3-chl or.qcar.bonyl - pi perj.di ne-1-carboxylic acid
PY”"HQFWérVCiﬂ'@FE e?ﬁ?l“)é/o‘('%.’ %37 25whi ch was directly used
in the next reaction. Step IV WO

CH3
2009/ 0 Sff/ EP2008/)Q€3715 161 XX XXXI ¥yXXX=Jo @KCHB
sol i NO €l anm ne

( 2- met Hoxy%:phenyl ) - pyri ni dip-14-y

¢ (5.80 g, %f‘@m )—tn 60 gl pf di %anea
©\(/ s added 4-di net hyl nopyr i 1@- (4.16 g, 34.2 mol)

ol I owed by dropwi se addition © © i

(R) - 3-'chl or ocar bonyl Zbi peri di ne-1-carboxylic acid 5

benzyl esteér (XXIX) (8.00 g, 28.5 mml) at room

t enperat use:culhe reaction m xture was stirred for 2

and-washed with water. The organic | ayer was

HN epar at e dried over sodium sul fate and concentr at ed.

Tpepoqu’;?gi ned crude residue was passed through a pad of

sifica gel eluting with 25% ethyl acetate in hexane to
Step brovide (R)-3-[6-(2-

L
benzyll &ster g\omgko(s\émp- 2172 Tema1)s 2Ligbp@pyloxyphenylboronic acid (0.400 g,
R) - 3- [ 6- ( 2- net hoxy- phen i

of - [)-pyrimdin-4-yl car bamoy1
2.22 MEIbn aHtEad SodineasIRoat sl b 10 Mikand 1 (AiReans (60 mi) was

acded pal ikt 2B T30 D ARl &ilehiedt B Pt knosphine 011 9.

0.42 tiv@olyi At woemwasmpgérasirer Lademtant aafbsEHarer ef wittodérdeThe resulting
an at nosphere of hydrogen for 8 hours. The reactlion

r
mixtuFR WeSIEARRR tq faTlueid 10nEdapRNe ot andreoniiased ByyEie - The reaction
5 ORI BRGTEEE VB SKERA o s
(3 x 18G e}l Tiet brgdined lykrsetvees saparated ecbrobided, drediavet sodium sulfate
R R T ———

couni haBaI At o aFZiy, Bl ystins) o s

4-[6-(2risdroposy-ppeny-pyrigidind-geadaimel]-ppeiidipe-1-carboxylic acid benzyl
- ti 91,62 .% -enantioner 8.37 0/0. NS
eSter@')iS%zg’%/Mﬂﬁ?w 'tesfﬁl NMVR (DVBO-d6) 6 = 11.10 (1H,

HPLCSpurit§-195 20bmmSd8%8. 67 (1H, s), 7.84 (1H, d, J = 10
5Hz) . 7.48 (1H dd), 7.20-7.04 (2H, m, 3.98 (3H, s),

ESM3. 6= 2488 (M6H). m, 1.96-1.32 (4H, m. Exanple 19A
St ynt hesi s of

ep 46- ( 2- net hoxy- phenyl ) - pyri m di n- 4-yl car banoyl i pyrrol i
4-[6-(91186prép&RY-PAXHY)-By AN (4CpIRBAIEM0RAberidine-1-carboxylic acid benzyl

ester (XIIl) (0.32 g, 0.67 mmol) was dissolved in methanol (20 ml) and 10% Pd/C (0.17

g) was added under an atmosphere of nitrogen. The reaction was stirred at room

temperature under hydrogen balloon pressure for 18 hours. The catalyst was removed
from reaction mixture by filtration through a celite bed and the filtrate was evaporated to
dryness. Then the crude product was triturated with dry diethyl ether (10 mL) and the
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LI XXXI V 10LXConpound 19A Step 1: Phenyl
chloroformate (0.20 g , 1.3 mmol) was added dropw se
WO 0008/08T5ut | on of 6-(2- PCT/EP2008/063715
met hoxy- pheny1l) - pyri m din-4-ylamne (0.26 g, 1.3 nmol)
and DI PEA (0.33 g , 2.6 mmolyy7in dry dichl oronet hane
(10 M) at -78C and the m xture was allowed to stir
overni ght at 15 room tenperature. Then dichl or onet hane
was evaporated, dry 1,4-di oxane and proline nethyl
resultesy aollbydnaec filteredd¢o (Sbtam gmpéncﬁn@%ed:e)rbamyichlaEEA [6Q23ébpropoxy-
were added and the m xture S heat

phen@)revrﬁmw‘ﬂ 4a¥'] 2OYCe AR ANAS- 18\eh ek aé{\fmtetfmi'd
pL wextracted with ethyl acetate (2 x
HPL(%% ﬁﬁe co ned organi ¢ phases were washed with

ESMS@ahes = (32,1>(I\/E|OI)M) and brine, dried over anhydrous
sodj um 20 sulfate and concentrated in a vaccu

"H NWIR; @PQM5T7. CBiis) Pe iR (n-Huil 11 88245, A é&@eﬁ 05 (m, -NH and
Ar-H, Cqui M QRS oL RRNYS5 ﬁ]' %\%flii, HP 2a8HMCH, 1H); 3.20 (m, 2H); 2.7
e)uat ef 1- [%- 2-

héxan€) 1%¢éadin

(m, 2H¢t21ék&mphélr)y1l.951eyr7|5m rdi ﬁH;l;-Nﬂ@:{m,kﬁHbyl] -pyrrolidine-2
-carboxylic acid nethyl ester. Yield: 500 ng, -
quantitative. W) 2009/ 047359PCT/ EP2008/ 063715 163

Exam%léFBA? Siﬁtlﬁesfi’@|dﬂt|dl?€r|6fne14lc%r68x§fﬁé ety { b]omlmethoxy-

i n- 4Bglcar ano rrol i ne- 2- carboxy iC
phenvﬁtnwlm ine4 yt]tamlo@ mgounddb8ﬁq)m|) in a mxture of
THF and maper (1:1) was added a sol ution of/L\CH

(O 118 Omml)d ter at ice bat
m@%\tg overw nd t hen aII
@i?rd“ urs at roomt rature evapor at and
t

e aqueous sol ution was aci di wth 2N HCl. This
aqueous phase was then extracted with ethyly acetate (2
x 100 m) t he conbi ned organi c phases were washed

h\l teo brine, dried over anhydrous sodi um
O% concentrat ed in a vacuum rotavapor to
af ford 1 - (2- met hoxy- phenyl) pyrim di n-4-

10y¢tredrpanoyl | - pyrrol i di ne-2-carboxylic acid as a
StepV”h'te solid. Yield: 210 ng, 43 8% MS. mz = 343
(Mr1l). 1H NMR (500 MHz, DMSO-d6) 6 = 1.91-1.99 (3H,
To thg stiretl9n(iAtbre rgf, 436&-Hﬂorﬁa)wizmidlm1} yIrBdmoOghtpigridine-1-carboxylic

acid ge.rgz%é qu)((/]rlﬁ Q(Zg%g 916%%1&“95@ (aly %-233(017 rcljgylnlpt’_‘t)o%)paanyl boronic
acid (@ §4lg 1*9 nol) $h §3tu("é{@d $odiurd- chdbérdie wutuoﬂ (5 AR) 88d 1,4-dioxane
s). anpl e 20A: Synt hesi s of
(5 rrﬂ) aweﬁyIaQﬁegerwaihadm(-llc)ara@@tqﬁe| ((0&)&1(1 g, 0.32 mmol) followed by
triphelz-ngl;&jw%égﬁitngo(&/d%eay b?s‘szﬁHo'B g room ¥er]r1p8ratur% L(mcé’enrp 2l agmosphere of
nitrogen. The resulting mixture was heated to reflux at 110°C for one hour and
monitored by TLC. The reaction mixture was filtered through a celite bed and the filtrate
was extracted with ethyl acetate (3 x 100 mL). The organic layers were separated,
combined, dried over sodium sulfate and concentrated under reduced pressure. The
crude product was purified by flash column chromatography (silica gel, elution with 50%
ethyl acetate/n-hexanes) to afford 4-[6-(2-cyclopropylmethoxy-phenyl)-pyrimidin-4-
ylcarbamoyl]-piperidine-1-carboxylic acid benzyl ester (XV) (0.4 g, 35%) as a white
solid.

HPLC purity A = 220 nm: 98%.
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20Pi peri di ne- 3-car boxylic acid
[ 6- (2- met hoxy- phenyl ) -pyri m di n-4-yl]-am de (conpound
wa284)736410 nmg, 0.352 mmol) was di ssol ved i n BCTVEPDNS/063715

anhydr ous di chl oronet hane, cooled to 0 C and

4- N, N-di et hyl am nopyri di ne {40 ng, 0.70 mmol) and

acetic anhydride (54 ng, 0.53 mmpl) were added

si mul taneously. The reaction m xture was stirred for 3

hours at roomtenperature, treated with crushed ice
ESM&nd/z0adgi7t(Mingd 25bet ween wat er and di chl or onet hane.

The organic | ayer was separated, dried over sodi um
Step Hyul fate and concentrated to provide

B PR, Doy PR A v m A periding s garporyic

acid ertryl ester @4V1 8.4 .g, 034 mirpok: \AstBd|$s<(>Imd)'n meNtanol (20 ml) and 10%
Pd/C ﬁ%g/ )(()\i'/égs J Erg%eor(()e?ré_'% rﬁ%&p %’gfé)f(lrmggg)(ﬂ%?r%%c%)fmas stirred at
room ‘ieng)eraﬂﬂ@e Hiider Wﬁﬁoﬁéﬁ" balldon 7pr§@sm§ré"\‘d#)18] houi@ Tlifé catalyst was
remo(@i—rfrom thezre(wt@n mlx(ure{ by Itramghrpugh mwlltahe[dmm t:heoﬁltrate was

evepstalbi ARERy M) PPl A85PcC e TteBdatthehfalsty ener cio

ml) A GheHoll Gerspaitered dB A mélrﬂlmﬁeﬁdlﬁémb@drbbkyhc acid [6-(2-
acid [ 6-(2-met hoxy-pheny lé?—y)lﬁ)y” m din-4-y

cyclopropisaetAaxy:PReny! Py Iiti¢g; d%mmp% éﬁ %b(%a gi §7%) as a
whlteéoﬂ& of anhydrous di chl oronethane, 10 cooled to 0C and
rrethyl amne (13.0 g, 15.5 mmol ) and net hane

HPLCSthQr?yi: 200! roni 92%( 60 ng, 0.53 mmol ) were added
si mul taneously. The m xture was stirred for two hours
ESM&itmfzoo@08dMychat ure, treated with crushed ice and

"H NBR 5(9‘93@5%2@%};2 6b8t9‘69 A e{%jifgiggédhAPHOW?@ B (m, -NH, 1H);

r- wWas par at dri over
8.0 (muINreH e1ld)d7.¢one.eAt- Hatlel;j 71‘ 05r(rva|dbl 1H); 6.95 (m, Ar H 1H), 3.95 (d,

1- et hanesul f onyl - eridine-3 carbxllc aci d
OCH; b S iraghs: S4pRbAN L f: 5o 4Bh AR 12 Ff diH): 0.6 (m, 2H); 0.45
(m, ZQK/H_rrpound # 21A) (90 ng, 80.3 %9. MS: mlz = 391. 46
1H NVR. (DVMSO-d6) 6 = 11.2 (1H, s), 8.94
(1H s), 8.67

Example 9A: Synthesis of piperidine-4-carboxylic acid [6-(2-benzyloxy-phenyl)-
pyrimidin-4-yl]- (Compound # 9A)

OYOAMJO \@wgﬂ OYQA%@

VIl XVI

Compound # 9A
Step I:

To a stirred mixture of 4-(6-chloro-pyrimidin-4-ylcarbamoyl)-piperidine-1-carboxylic acid
benzyl ester (VIII) (0.74 g, 2.0 mmol) and 2-benzyloxyphenylboronic acid (0.50 g, 2.2
mmol) in saturated sodium carbonate solution (4 ml) and 1,4-dioxane (4 ml) was added
palladium(ll) acetate (0.09 g, 0.40 mmol) followed by triphenylphosphine (0.105 g, 0.400
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(1H, 1), 7.88 (1H, d, J = 10 Hz), 7.48 (1H t), 7.20
(1H, d, J = 10 Hz), 7.07 (1H, t), 3.88 (3H, s), 3.72
W@ 2dd9/om3s9 3. 60-3.02 (2H, m), 2.98 (3H, s), 2.P6HEPBOS/063715

(2H, m, 2.02-1.43 (4H, m. 20 Exanple 22A: Synthesis

of pi peridine-3-carboxylic 3gyd

[ 6- (2- met hoxy- phenyl ) -2- nethyl-pyrimdin-4-yl]-am de

(Conpound # 22A) Step | xxxv 25To a solution of

2- met hoxyphenyl boronic acid (X) (1 g, 6.6 mmol) in
mmoITHFrdotﬁ terinpertarenatidar driatmgsphere of nitrogen. The resulting mixture was

e G R 0 s B e B o
flltereadﬂ:\?(ﬂJ&rP? %egigépﬁl e r?féﬁ’ilé;g@ra@g\%yeﬁr??eé r\}/@'ﬂpbcpyl acetate (3 x 100

ml). Tl tmgalme keges were 19e@aratenl, )combleedddelddtoverheodlum sulfate and

conc%n\}éaft%ﬁ mtegggq%cghe péq%%@fce'a?ﬂ? mexs rerf\é\éa 2 ég&és{ éﬁrlﬂed by preparative
HPLOtTDntd or gfordy T4-f6- (ﬁbbﬁﬁylé%héh*l a%/gfﬁmdlﬁﬁt -y18a®an®syl]- plperldlne 1-

he reaction m xture was concen undet 5 reduced
carbopylisacid denayl QS’(@F 0edl) (U858 628k r act ed with et hyl

cet at.e The organic | ayer was separat ed,
HPLC@BQ%@J‘ V\?{iﬂ éﬁ’ dri ed over sodiumsulfate and

Esmgqmczeﬂtwgtw”The obt ai ned crude residue was purified
b lica geI col um chr omat ogr aphy eluting with 25%
Step tlo 30% ethyl acetate in hexane to provide 0.450 g of

4-[6- (?ggaﬁnft ho r&@eﬁwr%d%}%@\ﬁ%@&w 'Bldeorld e 4 é’arg&yllgeamd benzyl

ester@))(é/(%@ﬁi ?OXanﬂblﬁ}st) didsoeed it 38Y9 HBY 6h Bcdticya@di(Benl) and stirred at
0.111 g, 512 mol ) was taken in 3 m of dr

ry
room dem@ebat@f%fma‘}@ m'EUN)lQﬁ Coveliesv §olidh peacipitgted ) ouintheareaction mixture
was GRINthEE%t Yocwith aqueous sodium hydroxide solution and extracted with ethy

acetate (3 x 10 ml). The organic phases were separated, combined, dried over sodium
sulfate and concentrated under reduced pressure. The crude product was purified by
preparative HPLC (C-18, AcN:H,O with 0.05% TFA) and lyophilized to afford piperidine-
4-carboxylic acid [6-(2-benzyloxy-phenyl)-pyrimidin-4-yl]-amide (compound # 9A) (0.028
g, 7%) as a white solid.

HPLC purity A = 220 nm: 98%.

ESMS: m/z = 389 (M+1).

'H NMR (500MHz, DMSO-dg) 3 11.2 (s, -NH, 1H); 9.40 (s, br., -NH, 1H); 8.95 (s, Ar-H,
1H); 8.70 (s, Ar-H, 1H); 7.8 (m, Ar-H, 1H); 7.5 (br, Ar-H, 5H); 7.35 (m, Ar-H, 1H); 7.0
(m, Ar-H, 1H); 4.3 (s, 2H); 3.3 (m, overlapped with DMSO, 2H); 2.95 (m, 2H); 2.8 (m,
1H); 2.1 (m, 2H); 1.8 (m, 2H).

Melting point: 224 - 227°C.
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chl or ocar bonyl - pi peri di ne-1- carboxylic acid benzyl
ester (XXV) (0.155 g, 0.563 mmol) in 15
walcabloorsaret hane (1 m) were added dropw se atP€DEP2008/063715
tenperature and the reaction mxture was stirred for 3
hours. Then water was added kg the reaction mxture
foll owed by extraction with dichl oronethane. The
organi c | ayer was separated, dried over anhydrous
sodi um sul fate and concentrated to provide 0.270 g of
Exaniple 61¢R- mﬂbaslpheﬁmlbeﬂdm—hwabpxym caaid 4f6y{4ctlubror@ymethoxy-

pheny -5 ar e auid Aak] V! et er 20000

3- [ 6- (Z; Mgthoxy- phenyl) - 2-net hyl - pyri m dj n;4-yl casbanmo

yl] Ildi he-1-carb Xyl i c aci d benzyl Jestler] ( 1)
@pg 586, (e s taken in @éﬁﬁ)l (5 to _
10 25 % Pd( OH) 125 was 'added and t

Oxture was stirred overm ght P an at nosphere of
hydr ogen. The reactiom was nonitored by TkEC After
conplﬁtl oncythe reaction mxture was filtered through

afcdl i f“e ed and concentrated to get a viscous oil WO
OQ%@ PCT/ EP2008/ 063715 166 which was stirred in
HN._~ether to ipitate a white solid. Filtration

peomingech 0. 160 g of pi peri di ne-3-carboxylic acid
St 6- (2- met hoxy- phenyl ) - 2- et hyI -pyrimid in-4-yl]-am de
€P ¥compound # 22A). MB: mz = 327 (Mrl). 51H NMR (400
To a M‘H’ed PhRdre & |ff|§5(6:cr440§5 éy@m(d?ﬁl 42W&arbém6yil) @E§M|n8f1 }:arboxyllc acid

benzy( mstem)/llﬁx; ((163 @, Qg'r me)I a@d %- fBJc;gO(?dmemW megwmpromc acid (0.30

g, 1 %ngm/og n7$@tu %t,]e& %g"jju cg?tgoba@%afu%n rBQ M4(1|§n%ﬂ%ﬂl ml) was

added b)auacb\(aiﬁ(umcagtem 022§, 0. @&aﬁmdpfoﬁéwealtﬁ/ @iBAenylphosphine (0.089

nt hesi s of

g, 0. 3? Gaol) nadt m-tgm@ﬁyatyrwmﬁf @nnatmeanhese nf paitrpgen- 3he resulting
mixtuyé \'A)é%ef?eat?é((‘fj E&F@du&r étd’PI d°€of39%'ﬁ%dngbr?a$@ thet BBction monitored by TLC.
The reaction mixture was filtered through a celite bed and the filtrate was extracted with
ethyl acetate (3 x 100 ml). The organic layers were separated, combined, dried over
sodium sulfate and concentrated under reduced pressure. The crude product was
purified by flash column chromatography (silica gel, elution with 50% ethyl acetate/n-
hexanes) to afford 4-[6-(4-fluoro-2-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-
1-carboxylic acid benzyl ester (XIX) (0.42 g, 53%) as a white solid.

HPLC purity A = 220 nm: 84%.

Step II:
4-[6-(4-Fluoro-2-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-carboxylic acid
benzyl ester (XIX) (0.42 g, 0.9 mmol) was dissolved in methanol (20 ml) and 10% Pd/C
(0.2 g) was added under an atmosphere of nitrogen. The reaction was stirred at room
temperature under hydrogen balloon pressure for 18 hours. The catalyst was removed
from the reaction mixture by filtration through a celite bed and the filtrate was
evaporated to dryness. Then the crude product was triturated with dry diethyl ether (5
ml) and the solid was filtered off to obtain piperidine-4-carboxylic acid [6-(4-fluoro-2-
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0,,CH3NO OH, N(H0)213,,, CCC )(XXVIIIXXXXI X 15To a
250 m round bottonmed fl ask was added
wd2@wadishe or opyrim dine (2.67 g, 17.95 mol ), PCT/EP2008/063715
2- met hoxyphenyl boronic acid (3.00 g, 19.7 mmol),
acetonitrile (50 m) and sodkym carbonate (2.95 g,
26.9 mol ). The m xture was sparged with nitrogen for
15 m nutes, Pd(PPh3)4 (0.48 g, 0.41 mml) was then
added, and the resulting yellow m xture was heat ed
methoxydpiheran)-pyrivaikiindrg]-afide (compouad BOIOA,pr(042ghoie%) as a white
. After 20 cooling, the solution was diluted with
solid.aqueous NaHCOB and extracted with di chl oromet hane. The
i,ned i xtracts were dried over sodium
HPLC’?E%?E, Z?P%?ﬂ'r%%%and concentrated in vacuum
ESM®unif £ @atli(v¥10f the residue by silica gel
chrorrato%r@f\%}i 2 to 5% et hgl acet at e/ hexane) af f or ded

"H NMR:H00 ¥ pheh§i(5- Py Wil 8548, Arlthi He): 30 s, br., -

NH, 1;‘7&';Z %%Dﬁ\éiéﬁﬂg)ﬁ 1 %); ieg (@g b(?%ﬂ-lz;)fzg?% ér%ﬁh)géféﬁ%ﬁééﬂ% H), 3.95
(s, 3Hz B,257(kr22H, b9erldppednyvith DMSO7sigal)2H95rm, 24)02-®(ra62H); 1.8 (m,

oy, (LH M, 9.02 (1H s). Step Il VO
)- 2009/ 047359PCT/ EP2008/ 063715 NNCH3 clJ XXXIX N

Example 11A: Synthesis of piperidine-4-carboxylic acid [6-(5-fluoro-2-methoxy-
phenyl)-pyrimidin-4-yl]-amide (Compound # 11A)

o N/A‘N o-CHs o N‘A\N o
M =
N Cl (HO),B N
O N H * - Oy N H =
b b
(o] F O F
VI XX XXl

N/%N CH,

(0] | 0
4
N
H
F

Compound # 11A
Step I:

To a stirred mixture of 4-(6-chloro-pyrimidin-4-ylcarbamoyl)-piperidine-1-carboxylic acid
benzyl ester (VIIl) (0.60 g, 1.6 mmol) and 5-fluoro-2-methoxy-phenylboronic acid (0.300
g, 1.76 mmol) in saturated sodium carbonate solution (5 ml) and 1,4-dioxane (5 ml) was
added palladium(ll) acetate (0.072 g, 0.32 mmol) followed by triphenylphosphine (0.084
g, 0.32 mmol) at room temperature under an atmosphere of nitrogen. The resulting
mixture was heated to reflux at 110°C for one hour and the reaction monitored by TLC.
The reaction mixture was filtered through a celite bed and the filtrate was extracted with
ethyl acetate (3 x 100 ml). The organic layers were separated, combined, dried over
sodium sulfate and concentrated under reduced pressure. The crude product was
purified by flash column chromatography (silica gel, elution with 50% ethyl acetate/n-
hexanes) to afford 4-[6-(5-fluoro-2-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-
1-carboxylic acid benzyl ester (XXI) (0.39 g, 52%) as a pale yellow oil.

HPLC purity A = 220 nm: 80%).
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H2N XXI'V  25% amoni a solution (10 m) was added
to a solution of 4-chloro-6-(2-nmethoxy-
w@b@aphBspyrimdine (2 g, 9.06 nmol) in 1, 4- di BREER2004/063715

m) and the m xture was heated in a seal ed tube at
110C for 8 hours with continyeus stirring. The
reaction mxture was 5 allowed to cool to room
tenperature, concentrated under reduced pressure and
extracted wth ethyl acetate. The conbi ned organic

ESM&xhrzacuds5vpt+el )dri ed over sodiumsul fate, filtered and
concentrated under vacuumto give

Step B ( 2- met hoxy- phenyl ) - pyri mi di n4-yl anine as a white

4-[6- (%@Ib?rg-%—n&@ox %mggéyﬁrmdug’-ﬁ %IE%@)a‘mcgﬂzp éé/#&u}w #Qér*doxync acid
benzy Jester. (364 )7(00A9 ¢ 26184mnmat) was (lissiplved id #Betaanial)(1 5 mI) and 10% P/C
(0.2 gZ)) 43%;@@%1 fqln'éerrg&p\%@sspr%r% %rw{%g:%w 4Thi_éz)mixt%'red' Wasthired at room
temp&a(&e@{d&W%‘@WbéHW brésdure forY! @RbOR. (T)%' c\,étal(y%t (ras removed

and 15 pot assi um car bonat e
from rth@l Deacﬁoa mtar&)rhy (fitoatien) throkigbr aecaltef edataed(mesdlltrate was

evapdptedyo s, TR cEUHTD P BTN Tl RS bvik) 85 ietny etner

(5 mipahethe eBId @idsofitedéd tdffetor Gistain piperidfiees- cﬂﬂﬁx@ﬁ@@dldaﬂﬁdw fluoro-2-
the m xture was extracted with ethyl acetate.

metheygaiteey)-ay&nidieed -Wepaida éeRmeryrd #oldf) ARIRYEr 6u§7%) as a white

solid. sodi um sul fate and concentrated to prow de 0.60 g of
[ 6- (2- met hoxy- 20phenyl)-pyrimdin-4-yl]-carbamc acid
HPLG:pimity 263220 ({1 98%St ep |V 0 NN

ESMS: m/z = 331 (M+1).

"H NMR (500 MHz, DMSO-ds) = 11 (s, -NH, 1H); 8.99 (s, Ar-H, 1H); 8.89 (s, Ar-H,
1H); 7.70 (m, Ar-H, 1H); 7.20 (m, Ar-H, 1H); 3.95 (s, OCHs, 3H); 2.90 (m, 2H); 2.55 (br,
3H, overlapped with DMSO protons); 2.00 (m, 2H); 1.80 (br, 2H).

Example 12A: Synthesis of piperidine-4-carboxylic acid [6-(2-fluoro-6-methoxy-
phenyl)-pyrimidin-4-y|]-amide (Compound # 12A)

OYOA o), ]5 CcrOA % .

VIl

Compound # 12A
Step I:

To the stirred mixture of 4-(6-chloro-pyrimidin-4-ylcarbamoyl)-piperidine-1-carboxylic
acid benzyl ester (VIIl) (0.75 g, 2 mmol) and 6-fluoro-2-methoxy-phenyl boronic acid
(0.37 g, 2.2 mmol) in saturated sodium carbonate solution (4 ml) and 1,4-dioxane (4 ml)
was added palladium(ll) acetate (0.09 g, 0.4 mmol) followed by triphenylphosphine

(0.105 g, 0.00 mmol) at room temperature under an atmosphere of nitrogen. The
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BocN, 11 HHcr.CH3 EtO XLI XLI'| A m xture of

[ 6- (2- met hoxy- phenyl ) -pyrimdi n-4-yl]-carbamc acid
wetbdwlasss er (XL) (0.32 g, 1.1 nmol), PCT/EP2008/063715

3- am no- pi peri di ne-1-carboxylic acid tert-butyl ester

(XLr) (0.23 g, 1.1 25mml) agg toluene (4 nl) was

subjected to mcrowave conditions at 120C and 100 psi

pressure for 10 mn. The reaction was nonitored by

TLC. After conpletion of the WO

result2 O AdrEdvaP GeataRROGM0L AT 19 016 Jor ede hoonandaie reawidon monitored
added and the m xture was extracted with

by Tlde et BeeagHR dP@‘M?CWﬁ%Jﬁﬁer%éh@é’SQr%t@&l‘tee&ﬂeﬂean%\;@? filtrate was
extra%@ﬁ%ﬂ%@%@yﬁé’é@tgf@ @ 718D &nGFh & BRI f9ERAWER: BESXLES, combined,

dried 3VeB- $ai(r2- meifdiexgnguomgehirptedi ohdemredycEld- prassdod.- phe resulting
crudeZpiofiugl Worgtiog bypredsrative HRLC (B 8 RN Witk 0.08% TFA) to
afford 4-[6-(2-fluoro-6-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-carboxylic
acid benzyl ester (XXIII) (0.05 g, 4%).

HPLC purity A = 220 nm: 98%.

ESMS: m/z = 465 (M+1).

Step Il:
4-[6-(2-Fluoro-6-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-carboxylic acid
benzyl ester (XXIII) (0.05 g, 0.1 mmol) was dissolved in methanol (5 ml) and 10% Pd/C
(0.03 g) was added under an atmosphere of nitrogen. The mixture was stirred at room
temperature under hydrogen balloon pressure for 18 hours. The catalyst was removed
from the reaction mixture by filtration through a celite bed and the filtrate was
evaporated to dryness. The resulting crude product was triturated with dry diethyl ether
(2 ml) and concentrated to yield piperidine-4-carboxylic acid [6-(2-fluoro-6-methoxy-
phenyl)-pyrimidin-4-yl]-amide (compound # 12A) (0.029 g, 81%) as a white solid.

HPLC purity A = 220 nm: 96%.

ESMS: m/z = 331 (M+1).

'H NMR (500MHz, DMSO-ds) 5 11.2 (s, -NH, 1H); 9.0 (s, Ar-H, 1H); 8.60 (br, -NH, 1H);
8.10 (s, Ar-H, 1H); 7.50 (m, Ar-H, 1H); 7.05 (m, Ar-H, 1H); 6.95 (m, Ar-H, 1H); 3.85 (s,
3H); 3.3 (m, 2H, overlapped with DMSO protons); 3.0-2.8 (m, 2H); 2.5 (br, 1H
overlapped with DMSO protons); 2.0 (m, 2H); 1.75 (m, 2H).

Melting point: 140 - 143°C

Example 13A: Synthesis of 1-acetyl-piperidine-4-carboxylic acid [6-(2-ethoxy-
phenyl)-pyrimidin-4-y|]-amide ( (Compound # 13A)

NTSN 07 cH

Compound # 1A Compound # 13A
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30

NNO- CH, BocHNN H H x HCI XLI I Conpound # 23A Et her eal
HCl (2 m) was added to a solution of
WE2¢0810§Bsg 2- net hoxy- phenyl ) - pyri m di n- 4- PCT/EP2008/063715
y1] - urei dol - pi peri di ne-1-carboxylic acid tert-butyl
ester (XLll) (0.20 g, O0.47 n‘g@l) in dry
di chl oronethane (2 nm) and the m xture was stirred for
2 hours at roomtenperature. 10 The reaction was
noni tored by TLC. After conpletion, the solvent was
To a stimred evixfureroftgipenidine4i-carbokyicuaeidt [6-(Rratkoxhe pRel)-pyiinidin-4-yl]-

amic{S5ETATHL B 88, By/h BEVOraIoNELURBL . Zamymol) in TH (10
ml) wg@fdgﬁ_e?_agze m%hma;]e) 0.053 m} ?mem&ﬁﬁ%hﬁnﬁ@%mé stirred at
room 2tetaper8liraé fom 2Q@Hpin, 3hen3the colveRH)wast.dist{leg 6f) the residue was
dissol;:eg:i%:v%?t%r;%n(i%ﬁraét:e g\?ltrﬁeﬁny%cl:g%tez&( g1701r‘aj)( [fb_ealg;%éqic layers were
separdfed, éd?%birﬁefo@léﬁed Idver 48di0n ssulfatd), - filkeraBPbAd 2édhcentrated under

Synthesis o
reducepigeregsuret Abryrepiing Icrugs produdit wvas- itgragechwbrdrididiethyl ether and

the sffig WSE rMAIPOR B 'obfaih AR Nicerithela 23BSER it “acid [6-(2-ethoxy-
phenyl ?ﬁyqzmimmhowanimgdo)nwrim# dsn) «la.;zm}sgqaewarﬁs:a agiitd solid.
y

ethyl ester (XL% 2 .30 g, 1.1 nmol),
HPLGp@iiy o= @i20etMdd®’a- 1- car boxylic acid tert-butyl ester

0,23_ ) and toluene (4 mM) was subjected to
ESM%@%&%@@%@E& ons at 120C and 100 psi 25 pressure
"H NMRr(500 MHAUCBE ;) Be 8ISRE, iAprH WaS); 8098 tecH PYHTIS®5 (m, -NH, 1H);
After conpletion of the reaction, water was added and
8.0 (raper-hh Ay &4, Akt bV el i HiietlhjH):atet(at éAr-ithéH), 4.62 (d, TH);
r | S r T (a vahnha : :
42 (G T CHLTR PIEAT fE rly £8 (gHP2PER ) 255 (. 1hi;
2.05 @OGBW;@LEQBQEHDLEM(@QE&P%?)?%GM% @Bbhzj Oé:l-%_(ﬂ-@%gi).lof
 A4-{3-[6-(2-nmet hoxy-phenyl )-pyrim din-4-yl]-ureidol-pip
Melting é%l'f‘[ieﬂ(ﬂ-' tht'boxylic acid tert-butyl ester (XLIV).
Step I'l: CH

Example 14A: Synthesis of piperidine-4-carboxylic acid [6-(2-methoxy-phenyl)-
pyrimidin-4-yl]-amide hydrochloride (Compound # 14A) (HCI salt)

NN NTIN o M

o o CHs o N
| —
N - N
H H
HN HN

HCI
Compound # 6A Compound # 14A, HCl-salt

Piperidine-4-carboxylic acid [6-(2-methoxy-phenyl)-pyrimidin-4-yl]-amide (compound #
6A) (2.0 g, 6.4 mmol) was dissolved in a saturated solution of HCI in 1,4-dioxane (50 ml)
and the clear solution was stirred at room temperature for half an hour. A pale yellow
solid precipitated out. Diethyl ether (50 ml) was added to precipitate more of the solid.
After filtration, the solid was washed with diethyl ether (50 ml) and dried under high
vacuum to obtain piperidine-4-carboxylic acid [6-(2-methoxy-phenyl)-pyrimidin-4-yl]-
amide hydrochloride (compound # 14A, HCI salt of compound # 6A), 2.2 g, 98%) as a
white solid.

HPLC purity A = 220 nm: 98%.

ESMS: m/z = 313 (M+1).
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, CH, BocN -'--0ONNOHNONNO x HClI XLI VConpound # 24A 5To
asol uti on of
W@ 2408104 Bsq 2- net hoxy- phenyl ) - pyri m di n- 4- y1] - urecOaP20p8/p3715
eridine-1- carboxylic acid tert-butyl ester (XLIV)
(0.250 g, 0.585 mmol) in drysdichloronethane (2 nl)
ethereal HCl (2 ml) was added and the m xture was
stirred for 2 hours at roomtenperature. The reaction
was nonitored by TLC. After conpletion, the sol vent
'H NM/RS(BO@nMsz OV8O-dd) & |=efHIc:2|(sn -NH X 1 H;€9.06 (pr,dNHJeHY,. 295 (s, Ar-H,

1H); &50y51 -G 110 T DAY ATee Tl 7.5 (% Al HHy 2oy Af-HadH): 7.1 (m,
Ar-H @“Bg%% *%%ﬁ“ 3HjV§ 3 §H122|(=|%1322%5_DQM ?F@ 2, b§' (N\’Bk@ @%5 (m, 2H).

Meltirlg peint:@1ém- 22HC 2. 9- 3.1 (m 2H); 3.2-3.3 (m 2H)
3.9 (s, 3H; 7.0-7.2 (m 1H); 7.1-7.2 (m 1H);
7.4-7.5(m 1H); 7.8-7.9 (m 2H); 8.0-8.1 (m 1H); 8.2

Exan{fﬁle 154 Sijrﬁhééﬁ oi"ﬁlpeﬁdfnéhscarbﬁ)(yh@ &lGS[G {23hiethoxy-phenyl)-
6 (s anpl e 25A: Synt hesi s

1H) .
pyrimidjre4yl]- ﬁmldgmewaw(qommuﬂob# A54) &m]eilzarze suifenis agid salt)
O;ﬁl onam deC Conpound #ZSAQA Xl:,y) O(1 VConpound # 25A
2

TaQ| g sd} ut| on of
-(2- Xy - Wny@&ﬁ%-yl amine (XXI'V) (0.15
g, O. ol ) in THE(10,.c8d)) added NEt3 (0.210 m,

49 mol ) under arkoﬁ,gumgwtgﬁzg@sg&f nitrogen at ice bath
tenperature, followed by trinethyl acetyl chloride

To a ()Débeol(uﬂoBIﬂ piparidined- ¢el1rboxyﬂm:ead|@|[¢){e:2«mmhexy phenyl)-pyrimidin-4-yl]-

amiod TR O} (F o & BHPD & 01<ahamel AarofRue (15t 75 i) was added
meth%ﬁ%bﬁémﬁ%d ﬁﬁgo%%ﬂg&eogﬂ\égé at vec2and @r?é?dr?rféd EI@%r solution

vent was r noved under pressure. The crude
was stireart labmoqymotanmemmetfakéralﬁ an drtdmyl Aawbttetse)hdsmemp)tated out and

dlethﬁégh%\r'a(agﬁépl efvas\,\%l tqﬂprieﬁlpitla m orarql?grzleo 8&? gm@%géﬁen filtered

off arkPdiagAed %frﬁﬂ%tl%ﬂcbtﬁéﬁmmlﬁt'ﬁﬂstc@u@é %Bﬁ@%\/éﬂ dfs%QN/@@Cin 90 ml of
pressure to give crude product which s further

chlorgfggoy Uwﬂmrb@/1Emo®ﬁoaa¢qrs herded @t |60°6d05@e0@me1 ﬁmclear solution.

Then {Pﬁﬂ{{}g ﬁéﬁg%e (/\5 lgbﬁ? d (tﬁg/{’urbld solution was kept at room

tempéﬂ[aﬁjréZfoﬁHiri@hbuph'ﬁﬁbe)de lmysia|nné sohh wag -filier@d o, idshed with
am de. Yield: 106 ,. 50% Exampl e 26A:
duethgﬁm%gﬁosngx and dried under high vacuum to give piperidine-4-carboxylic acid

[6-(2-Ridtfody pﬁ'@rz@gg%ou@ﬁ%'%%%ﬁdé“ Hlethahey | dudnBeebmpound # 15A,

aceta
methane sulfonic acid salt of compound # 6A) (2.9 g, 89%) as a white solid.

HPLC purity A = 220 nm: 99%.

ESMS: m/z = 313 (M+1).

"H NMR (500 MHz, DMSO-dg) & = 11.2 (s, -NH, 1H); 9.0 (s, Ar-H, 1H); 8.7 (s, Ar-H, 1H);
8.6 (br, NH, 1H); 8.4 (br, 1H); 7.92 (m, Ar-H, 1H); 7.55 (m, Ar-H, 1H); 7.25 (m, Ar-H,
1H), 7.1 (m, Ar-H, 1H); 3.95 (s, -OCHs, 3H); 3.35 (m, 2H); 2.9 (m, 3H); 2.35 (s,
CH3SO3H, 3H); 2.05 (m, 2H); 1.80 (m, 2H).

Melting point: 268 - 270 °C
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XLVI') O(l VConmpound # 26A To a sol ution of
6- ( 2- net hoxy- phenyl ) -pyrim di n-4-ylam ne (XXIV) (0.15
wW@2000/0A59mol ) in THF (10 m) was added NEt3 (BCREB200%/063715
1.49 mol ) under an atnosphere of nitrogen at ice bath
tenperature, followed by phggyl acetyl chloride (XLVI)
(0.819 mmol ) at the 10 sane tenperature. The reaction
m xture was stirred for 1 hour at OC and then brought
to roomtenperature and stirred for another hour.
Exanipgdaal 6AniSynthesis o€ geipebidine3aarbbalyliovecidb{6-(2methoxy-phenyl)-

pyrinighy A udchRapaud oA ol oq <" 11 0 (00

Stepl\“"[6 (2- met hoxy- phenyl)-pyrimid
I n-4-yl]-2-phenyl -acetamide. Yield: 75 ng, 30% 15

Jixarrpl e 27M“8ynt hesi S\J/ﬁf\l o
[6$(®0 xy%mx i di n-4-yl]-benzam de
r?pound #l 27A) Conpound 27A To a solution of
6 (2- et hoxi\( phenyl ) - pygjm di n-4-ylam ne (XXI'V) (0.15
g, 0.74 mol) in 20 THF (10 mM) was added NEt3 (0.210
To a sblutidn 69 2meihpxyplokery! borcmmasmjh(w)e(mB @i 8.2 gemoBhtin 306 ml of 1, 4-

s T PO S AT RS TAHSE A o oo
was ﬂﬂréédi”fc?r YRmirs bt FIoA térﬂgeﬂat@r‘éu“l'h%h Ayl 6td"l‘ﬁ’<ﬂ' E?ﬁr‘r‘m‘iﬁlﬁe () (8.8 g,

to roomtenperature an Irred for anothe
68.2 tdsnl) amdrtktraxlps(érsphmfwdnhdwh\lrw)palladiwh(@v@cﬂ gy3e40mnmi) were added

simul%@ﬂﬁl 7;%158 h C ' L %@%bl%g t%\@rghst'hlelr%g(t e fOI( anoPneV\QO min. The

reach@hh%lx%@r@t @bglﬁe@w% Yéﬁ?uﬂ@@H\H Peuey (TN bcdrdirmetneonipliefion of the
yrimdin-4-yl]- benzamde (XLVII1). Yield: 122
reactlﬁ’gy amf/o

was ﬂh&naqgre@mrat@mﬁrqctereqeﬂupeﬁ wigsstieled he residue was

pr 0 el P B SRl Sr RIS v, o gt g, everates

wash&d sgthangte? amd wfnapatied ovet Batiom stilfate endbedrtentrated. The obtained
nperature. The reaction was conpleted within

cruderﬁqsaﬂt&waa@%ﬁﬂthyr%Bp%gehﬁ@umﬂq@ﬁ@maﬁegr@mfww%wa 15% ethyl
acetafd'fh &'&ﬁh © e"‘f%spr‘o@@”es '(%ﬁ’é nﬁ?&féﬂgﬁi B0fis cﬁFM lAmine (XXIV)

and was wat'er
(8.0rine. The conbi ned organic |ayers were dried over

'H R RO B B bate Sl T g 4 Fha. ¢ dpiAgERA. m. 6.95

(1H Qi/yygl(lgwswronat ography over silica gel using 20
" eéthyl acetate/ hexane providing

MS: miz[6202-1n@tihxy- phenyl ) - pyri m di n- 4-y1] - benzani de.
L(jel d: 45,5 ng, 50% Exanpl e 28A: Synt hesi s of
oxo- pi peri di ne-3-carboxylic acid [6-(2-nmethoxyld

Step
phenyl) pyri m din-4- yI] am (conpound # 28A)
N TSN o © N RN

To a solution of 6-(2-methoxy-pheny|)-pyrlm|d|n-4-ylam|ne (XXIV) (5 g) in 20 ml of
dichloromethane was added 4-dimethylaminopyridine (1.2 eq) followed by dropwise
addition of 3-chlorocarbonyl-piperidine-1-carboxylic acid benzyl ester (XXV) (1.1 eq.) at
room temperature. The reaction mixture was stirred for 2 hours and then washed with
water. The organic layer was separated, dried over sodium sulfate and concentrated.

The obtained crude residue was passed through a pad of silica gel eluting with 25%
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To a solution of 6-oxo0-piperidine-3-carboxylic acid
(XLIX) (0.22 g, 1.5 mol) in dry DMVF (10 nml) was added
woBblo§Bs43 g, 2.98 mmol ) and DI PEA (0.40 m, PCBEPI00$/)63715
under ice cooled condition, and then it was allowed to
stir at roomtenperature fors45 mnutes. To 20 this
reacti on m xture was added
6- (2- net hoxy- phenyl ) - pyri m di n-4-ylam ne (XXI'V) (0.30
g, 1.5 mol) in dry DMF dropw se at ice bath
ethyl tainstweam hexarieo r graeideo 8-[6+(2truethowpphehel)-pyeatidid-4-glcarbamoyl]-
ours at 120C,  After conpletion of the reaction, it

plperlg,gge E&@f@%ﬁﬁ@cﬁl\ﬁﬁ%é(&e%@éwm)éé Wnpl etely. The

1 I d

H N%thcgymglf glg%sql %q Band 1*?-}’ Srgggqgaﬁed(%\?ewggnﬂ\pﬁfdgg’s?'%_?'%
(5H, rapdi. IIJG{-ﬂsﬁlﬂ) (Zi'ﬂ emaa,rﬁj2Q52|d)/8pér4€& éd!6l(r1tl’erm)r ddiizéd? (1 H, m), 3.98 (3H,

003 Rh S Bl R R ) PB4 ),

MS: rﬁ]@t:haophl(qsl;mﬁl oronet hane) to give
6- oxopi peri di'ne- 3- carboxylic acid

Step [IB- ( 2- met hoxy- phenyl ) - pyri mi di n-4-y1] -ani de. Yield:
78.2 ngy, 17% WD 2009/ 047359PCT/ EP2008/ 063715 172
Exanpl e 29A: Synthesis of 1

- (- di met byl agiher et ByPhs 3- [ 6- (2- met hogy- phréhy\l - ot
pyvr i m di nj4-yll] - Ur ea (corrpound # 29A) I Co ound
a T$O| 1 HN N
me hox'i'/- phenyl rimdin-4- @1):; OO
g, mol ) 5 and IPEA(OSOOg 2.38 mmol ) in7dry
di chl or omethne (10 mM) was added phenyCFO”tE’hll'”él#ﬂﬁPor mat e
se_at act i
To a §yidh o pardoBiaf B GRBE TS R D SRS pEbA PRy piperiaine-

1-carb&apier &did nz{A éétb@r(g@tuhaqm MR Sf Waﬁﬁh@tﬁésma‘lhﬁo% palladium
resi due was dissolved I n 4-di oxane (15

nycromide (100 0191 AGRTI e @naRpIRTe(2) n{BOaCRT! T8 Guixiwielvyas stired at
room #EoBGE: BRde O ePLS i TR R0ATEN S Hautsl Tt ftion mixure

was ﬂN@Sed thrdbgls Qiem@damdlthﬂ balh/eatwbateﬁlapmb@dDwthw eta¢rewas added to
m ) brine, dried over anhydrous sodi um
the p%QﬂUPBttBe dﬂ@ftttféﬁ’&%?ﬂ%%d ' tﬁﬁ@‘é@”ﬂe@&d&%aﬁﬁéssﬁj'ﬂewasrﬁ%wasmd with

dlethygmeﬁfe?egn a#g’ﬁm eﬂ%&ﬂﬂﬁtt eI{j 1@%&%.@3'&%&% acid [6-(2-

ica gel c chr omat ogr aphy
methovejt piw'ww-nynirhldm-éngél-amidﬂ (oprmgdaiinglg 16ARas a white solid (1.8 g).
hyl am nqQ- et hyl ) - 3-[ 6- (2- met hoxy- phenyl ) - pyrim din
MS: mé ytﬂ% @5 vield:’ 203 my, 47% 15 Exanple 30A:
"HNMRY —1110(1H s), 8.95 (1H, s)867(1H s)784(1HdJ—10Hz)
346 g - met hoxy- phenyl ) - pyri’'m'di n- 4- yiF{r ei do} -
7.48 (dﬂrbrdjdl))z Oet.04 (%Jd; m)(@aﬁﬁablna) S009- 2166\(5(H i), 4 .9@1.33-#AH, m).
LXI XXI'V Conmpound 30A Phenyl chloroformate (0.15 g, 99
nmol ) was added dropwi se to a solution of 6-(2- 20
Exanipié hopp:preymthesiy r bfr iR BRcarbExYlic( Qaéia J6-(2-methoxy-
n? 99 mmol ) and Dl PEA 86 g)e‘r 98 rmol)%ﬁ { y
phenul)mvrunw@rmﬂeamm 9mapun¢9't1aﬁh the ni xture was
Step Ial |l owed to stir overnight at roomtenperature. Then
di chl oromet hane was evaporated, dry 1, 4-di oxane and
(3-am no-p yl)-acetic acid (O 15 g, 0.99 nmmol) were

ded and m xture was heated overnight at 70C. The
H bvent was \é&p g, and the crude product was
XXXI XXXII

A solution of (S)-piperidine-3-carboxylic acid (XXXI) (10.0 g, 77.4 mmol) in a mixture of
80 ml of THF and 50 ml of water was cooled to 0°C and sodium bicarbonate (13.0 g,
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25 extracted with ethyl acetate (2 x 100 m). The
conbi ned organi c phases were washed with water (2 x 50
waorkooasmsby brine, dried over anhydrous sodi unPCEPBN®063715

and WO 2009/ 047359PCT/ EP2008/ 063715 173 concentr at ed

in a vaccum rotavapor. The rggi due was washed with

ether to give (3-{3-

[ 6- (2- met hoxy- phenyl) - pyri m di n-4-y1]-ureidol - phenyl) -

acetic acid as a coloured solid. M52 mz = 379 (M1).
15.5 irhd\VEnd szhlo%@aié)(m 839592(92|h‘lma4) webe #ddedHimultaneously.
The r¢)agt1(zr1,q1|xw%gl yvas pEn)red -,at%l’.‘.(fgq 6 gouy \Jcs(_gﬁgt(;jo’nc‘;nﬁ"g?eﬂf—ﬁ%der reduced

pressgl'léé| STP‘EélﬁqJesc?f’% Ig}g'sw%i ﬁlm?)cﬁédg%gt% Zhlylﬁil%trgérh’o r@rnoi/g?eﬁéli'@ss of benzyl

chlorgfoinater, they) it wieks. 3eidifiée,withr 1 MHCI solutidixtnplHé ®lldwed by extraction

. hesi| . . .
with 36 B88Te. Hos oAy Ry epytaTPERRreled 1¥iac Pye] Sagiym sulfate and
concérﬁra@éd to E@m@(@ﬂp@éﬁaﬂme 1 Blc?@ﬁrvox nd—édu@qm@mm e§t3e4\(xxxu) (10.0
henyl “chl or of or mate (O g,
g, 49%dded dropwi se to a sol uti on of 6 (2-

H- Nl\@ﬁz%g‘)gg"%l 7@& Wl gﬁé'&jﬂ 18, Wl ¥)9|0(P2H? m§3.02 (1H, m),

2.44 dir; mhprasthans), (1181041140 @H,-nMBC and the mixture was
allowed to stir overnight at roomtenperature. Then

MS: raizch 268 S +Bne was evaporated, dry 1, 4-di oxane and
Step gl yci ne ethyl ester hydrochloride (0. 17 g, 1.2 mmol)
nd DIPEA (0.31 g, 2.4 mmol) were added and the
mxture was heated overnight at 70C. The sol vent was
evapor at ed and the crude product was extracted with
et hyl acetate 100 ml)) The ethyl acetate 20 phase
(&svvahed vvlth 50 m) and brine, dried
ver drous so @%&te and concentrated in a
vac rotavapor. The residue was purified by silica
gekacol um chr omat oge@aphy (el uent: 70% et hyl
acet at e/ hexan L Vi
(5)-PRSTEBI bATIERERY A 1ohead dstera CRSHLI(RP- GodBiG mmol) was
takenglgi ﬁeteﬁgégédéyl%?rﬂcﬁfde Mk, oltniMef BViF8Vas Bb8Bd Znd2thEPmikture was
stirreq 3t [reoqtareperaiyrepioe dy hpupyeomplgitian ofAher igiagtion avrs monitored by

L il oW FR-Blmatah b B Su0LafER ol qyomail amount

with ri®thahol rHemPine @elctibn efixiune Wseéor&ienftrgﬁed)ahber reduced pressure to
erature over 10 mn and the m xture

prov@@gy@rmgggq:@bp@g@ggm@agﬂlgarppz;yl|c acid benzyl ester (XXXIII) (12.66 g)
which was directly used in the next reaction.

Step Il
Q i L o
N7 SN s
/\\\N o ¥ H,N = - %\ | _ ?
o o N N
XXX XXIV XXXIV

To a solution of 6-(2-methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (7.80 g, 39.1 mmol) in
90 ml of dichloromethane was added 4-dimethylaminopyridine (5.70 g, 47.0 mmol)
followed by dropwise addition of N-(S)-3-chlorocarbonyl-piperidine-1-carboxylic acid
benzyl ester (XXXIII) (11.0 g, 39.1 mmol) at room temperature. The reaction mixture
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was then allowed to stir for 2 hours. THF was
evaporated and the aqueous solution was acidified with
WQ@DRboBiCi7359Thi s aqueous phase was then extract edp@i/EP2008/063715
ethyl acetate (2 x 100 nl). The organi c phases were
separ at ed, conbi ned, washedwpth water and brine,
dried over anhydrous sodium sul fate and concentrated
in a vacuum rotavapor to afford
5{3-[6-(2-net hoxy- phenyl ) -pyrimdi n-4-y1]-ureidol -acet
was stieregicfiod ZatsowrS\MIridt waslmed dnth\(Naﬂed TH@érg‘emlc tayer was separated dried
guantitative. 1H NWMR (50
over Wo%lfa@e and cegce@t,tpteg) Thg o@ialpgqycrgqe replquze \p/as(passed through

a pacg LSl SI tﬁ%"‘wnﬂ 2 %( Sﬁ"@ I%c&agé A I?(—Jirxérﬂeg';co 'Blrg\él)aes(%) -3-[6-(2-

metht&ySﬁherlm p}mimldq;) -4- ﬂcarbar’r(oylil-plmrldlse 1-Gachopyle 3a¢d benzyl ester

hesi s, 4
(xxx@)'@fg %42(5& hoxy- phenyl ) - pyr i ni di n- 4- y1Fur ei do} -
MS: rﬁfzapu,gpl10(|\,43,p1 d (Conpound 32A) LITTEXXIV
LI VCompound 32A 15Step 1: Phenyl chloroformate (0 g
"H NMR1(CDGhDD)= @5 Hdtien), 8rip(litses)t 8.20 i1, hs)oR.9dr (161, (ctzi) 7.45-7.35

(sH, HE R8N c?’é“%lr@ %gb@qsg) 3&’(122?6%;83' 13#90% 1%, m), 3.98 (3H,

s), 3.4 -ghiP2HEH ))3n@8-212 (h, ), 2.6@C.4nd H,he), 1. 18-1r55 > m).
allowed to stir overni ght at roomtenperature. Then

Step B chl or onet hane was evaporated, dry 1,4-di oxane 20 and
al ani ne ethyl ester hydrochlorlde (0. 21 g, 1.4 mmol)
%nd DI PEA Q. 353°c8 , 2.8 mml) M»&F ebded and the

s _lhe tedat» 70 The sol vent
e a orate nd the %ru e rodu vvas extracted
acetate (2 x ml) . The conbi ned organic

phases re washed wi th wat §Fmp"("2#SZA 50 m) and bri ne,
To &r s&dn@r«ebf a(w)vsh[@w@rﬁétﬁbwrpﬁéh>ﬁ|§tb§rumrtﬁnmoyleama ﬁdpupendme 1-

in a vaccum rot avapor. resi due was puri f

carboxyii¢ @gidypnayl estar dKX&M @,ﬂa@hw @Y Ulérﬂf mamr@d yas haded 10%

paIIacgﬁr?3 f/@/ ??engfﬁ égﬁﬂheny%) a’ltorgespmheorlenofdfngt/r eﬂr%rl]dd tpe mlxture was

stirregp a0 roam asmgeedtbsd usddrean atrhedpherd 60 hpgrogen. 88 hales. The reaction

.. 2009/ 047359PCT/ EP2008/ 063715 175 Step 2: To a solution _
mixtugg was filtered through celite and the solvent was evaporated. The obtained

v b e . L dal < .
produ%f g\%sg:t%g%ﬁ éﬁ”@ﬁ%ﬁ?ﬂy ét@tgg:Bfl(aeld\f’/gﬁft%r?_%h%f\ef&ﬁ%t?ﬂier’gﬁétoand dried
underm aauuen ofto TIdVétand (Bxpgreridinet B-osaisoradide chcid s (B-(2-noethaty-phenyl)-

L. .11 2.7 t t | th : :
pyrimidier RaTie odeain 1 5k %" S o eplda i 62%). maglting point
163-185eurs. THF was evaporated and the aqg. solution was

acidified with 2N HCl1. This aq. phase was then
MS: refzt¥ 3t28dMvt)h et hyl acetate (2 x 100 nml), the

' NGEEIASERod Y R0 . BB R kS SO BB uTunRL P et 0. v = 10
Hz), 7;.??3(51?2@?3{ 7 20eE. 0428, \raY; 18198 (QHAYRPD 061056 f(6E! ¢h), 1.99-1.32 (4H,
mM). et hoxy- pheny1) - pyri m di n- 4- y1] - ur ei dol - pr opi oni ¢ aci d

AnaI;@ESIQﬁ%ﬂHp/ggg%?’%A;):C@ia} ?im; &?)@%Wtib%er?%%zd%, 2%53-dMntiomer: 91.17
%.
Melting point: 163-165°C.



10

15

20

25

1H NVR (500 MHz, DMSO-d6) 6 = 1.38-1.37 (3H, d, J=6.5
Hz), 3.87 (3H, s), 4.29-4.26 (1H, m, 7.10 (1H, d,

wJ 2009841889, 7.19 (1H, d, J=7.5 Hz), 7.48 (1H, BQTEF2002063715
(1H, m, 8.11(1H, s), 8.27 (1H, br. s), 8.80 (1H, s),
9.74 (1H, s), 12.80 (1H br.gg). 15 Exanple 33A

Synt hesi s of
2- (346- ( 2- net hoxy- phenyl ) - pyri m di n- 4- y1Fur ei do} - 2-
nmet hyl - propionic acid (Conpound 33A) .------- , N--"'N

Example- -18A: SynfKskis of L{Rpiperidide 33éaBoxylic: ati@hd6y(R2-methoxy-

phengnlg&rrﬁ{l? .rm%;“éaorbidl (gk) (%O%I%TBL& iﬁ/\@lgAadded dropwi se to

Sux)HEthOXy phenyl) - pyrim di n-4-yl am ne (XXIV) (0.28 g,
1.4 mol) and DI PEA (0.36 g, 2.8 nmol) in dry
di chl orone ne (10 mM) at -78C and the m xture was
dilomed to o overﬁ|ght at roomtenperature. Then
di ehl or omet hane™ ewaporated dry 1, 4-di oxane and
2- am no- 2- net hyl pionic acid ethyl ester (0.17 g,
n&uZ mmol ) and DkREA (0.36 g, 25 2.8 mmol) mere added

the m xture was heated overnight at 70C

A soIlétdgr\,gMR)vggeréd,lag&g@r@@xglgpdaq;lﬁéX IS Qrg)d?&qnm@gln a mixture of 50
ml ofg’g-ﬁnﬁfm%ﬁg W\Itd?.v%tgﬁbva%‘:@dcﬂ'é& td 90 ? ag‘%\?m %bm %H&Srbo?ate 859,774

organi ¢ phases were was
mmoliriandalbenyl ichiarofbrmate ¢8.6rg, ¥&4 mmol) were added S|multaneously The

2009/ 047359PCT/ EP2 5 176 anhydrous sodi
reactipl T Eoatcb SURELAL DI do 40, i ARCLAhFPDB TG RLUgrer 3 hours and

conceriSi el & nees r@Hﬁ&( c?%‘?e@bré' Wh@aregr?élnfﬁlgt d§lkous phase was extracted

chr omat ogr aphy uent: 30% et hyl at e/ hexane
with dtieylditngr tooemove excess of benzyl chloroformate then it was acidified with 1 M

HCI s&%gn[&éé @ﬁdl X%d @yed ctlgétv&l e yélaé%i%ggﬁ'ﬁﬁd%amcmayer was
separéfed %ried over sodium sulfate and evaporated to provide (R)-piperidine-1,3-
dicarboxylic acid 1-benzyl ester (XXVIII) (3.7 g, 36%).

MS: m/z = 263.9 (M+1).

'"H NMR (DMSO-dg) 8 = 7.38 (5H, m), 5.12 (2H, s), 4.19-3.90 (2H, m), 3.02 (1H, m),
2.44 (1H, m), 2.05 (1H, m), 1.80-1.40 (3H, m).

Step IlI

(0}

9 1

/4

XXV XXIX
(R)-Piperidine-1,3-dicarboxylic acid 1-benzyl ester (XXVIII) (8.00 g, 30.4 mmol) was
taken in neat oxalyl chloride (20 ml), 0.2 ml of DMF were added and the mixture was
stirred at room temperature for 1 hour. The completion of reaction was monitored by
TLC which showed the formation of a non-polar spot after treatment of a small amount
with methanol. The reaction mixture was concentrated under reduced pressure to
provide (R)-3-chlorocarbonyl-piperidine-1-carboxylic acid benzyl ester (XXIX) (8.33 g)
which was directly used in the next reaction.

Step IV
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5Step 2: To a solution of

2-{3-[6-(2-net hoxy-phenyl)-pyrimdin-4-yl]-ureido}-2-m
wetduglo4psopi oni ¢ acid ethyl ester (LVI) (370 neCT/EPD88/063715

nmmol) in a mxture of THF and water (1:1) was added a

solution of LiOH (87.0 ng, 3496 mmol) in water at ice

bath tenperature over 10 mn and then allowed to stir

for two hours at roomtenperature. THF was evapor at ed

10 and the aqueous solution was acidified with 2N HCl .
cted with ethyl

Thi s aqueous phase was then extra
nget ate { 2 x 100Ny, bHé:conbi nrogani c phagesywepets

washed with water and brine, dried over _anhydr ous
oafum U 4t 4/Enaconcent 13188 | vdceum ot avapor

to afford

2- {846- ( 2- met hoxy- phenyl ) - pyri m di n-4-y1] - yr>e<ixdo} -2-me
To a fttioy SREIRm %&Q-p%%ﬁk)wiﬁdiﬁo -M%ﬁmi{é@%ﬁj(mﬁg%%drg: 28.5 mmol) in

i 6 ] di i i 1K,

0 RSyl lglgoes Sy, 18,342
followsd hysHirppwBe0addiiign f, (B)-37chidrdcathonykpipesidir@-{-terboxylic acid
benzﬁ%j&_te%é%l%igg&’ (rgf, 2%?5 mlrhzc')lssgt Foloi_r|h tgrrnbefc’gtl)re?q'hgxr%ggtlign mixture was
stirred 462 hdureeah®gshBa With wavdri 'Théidgg%rt\i)g{%yeﬁ_@%é Eéﬂééﬂa@édi%ried over

}-acetic acid (Conpound 34A) NN
sodiumvsuifeée\and cppeentciagoldhe aainsdegrude residuepweayassed through a

pad §P'§@rp§{§§n”8@$iné?@ﬂrgz5%l othy " Rekatd®h 38UEHe HOBGEe L(®)-3-[6-(2-
methc%@ﬁ”plﬁém)l{ pyﬂimrdﬁ'rh-ﬂgzdaérbﬁi%yl]xﬂpzé’ﬁécﬂﬁévgecdrwkwc (8cid8 tgenzyl ester
g .

.4 mo and DI P 0.35 g,
(XXXp 0D /0087 499 PCT/ EP2008/ 063715 177 nmmml ) in dry

. fdich ne (10 mM) at -78C and the m xture was
MS: rﬂ/‘lzl O&QZH?@A% r overni ght at roomtenperature. Then

'H NMRcmemtmﬁrﬂﬁ (ks Sy 8r& elﬂ-elds), _6&250 (ﬂ,(l)—ﬂ-zbsgj oxXen@H, dd), 7.45-7.35

(5H, Rl oo ) (28421, S At ). dchis OB H. . 3.98 (3H,
j st N j b 4406 .

o), 3 B R o e T AR R P

Step ¥t hyl acetate (2 x 100 nml). The conbi ned organic

phases were washed with water (2 x 50 m) and bri ne,

i i CH
ried over anmous sggdi um sul fate and gongefitgat ggtHs
si I

et

lnoa vacc rqta

hpoIo; e resi due was pjjJ\ri fli ed] by
c alco chrlomat ogr aphy (rel“uent’: N0 &t
PR T
{346- t hoxy- pheny}? - pyri m di n-4-y1] - 1- net hyl -urei d
ol -acetic @gi d ethyl ester.

Compound # 18A

To a solution of (R)-3-[6-(2-methoxy-phenyl)-pyrimidin-4-ylcarbamoyl]-piperidine-1-
carboxylic acid benzyl ester (XXX) (7.0 g) in 50 mL of methanol was added 10%
palladium hydroxide (1.5 g) under an atmosphere of nitrogen and the mixture was
stirred at room temperature under an atmosphere of hydrogen for 8 hours. The reaction
mixture was filtered through celite and the solvent was evaporated. The obtained
product was taken in diethyl ether, stirred, filtered, the residue was washed with diethyl
ether and dried under vacuum to yield (R)-piperidine-3-carboxylic acid [6-(2-methoxy-
phenyl)-pyrimidin-4-yl]-amide (compound # 18A) as a white solid (3.5 g, 72%), melting
point 210-213°C.
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10Yield: 217 ng, 44.9% Step 2: To a solution of
{3-[6-(2-nmet hoxy-phenyl)-pyrimdin-4-yl]-1-nmethyl-ure
walodvaestd c acid ethyl ester (LVIII1) (370 ng, BCDBP2008/063715
nmmol) in a mxture of THF and water (1:1) was added a
solution of LiOH (87.0 ng, 3496 mmol) in water at ice
bath tenperature over 10 mn and 15 then allowed to
stir for two hours at roomtenperature. THF was
evaporated and the aqueous solution was acidified with
AnalyZibalHelrity Thb gl 9atueChiral phake (Rsertdntionext91a62 €d, y§)kénantiomer 8.37
ethyl acetate (2 x 100 m), the conbined organic
o. phases were washed with water and brine, dried over
MS: dy&hyqugﬁhﬁpgluntsulfate and concentrated in a vacuum
rotavapor to ‘give
'H NNIB- (BVSD-detdexyt.pRrA, )s) p§195ni1dH, 15)4 8y8l ¢ tH neX, [y84 (thdj d, J = 10

Hz), ﬂ%h (@rg%ﬁ zgod}ﬁga@t@m{ %’ﬁqﬁ?ho‘éﬁ ,@Q@%%%( ! e')0'1 9EH 32 (4H,

m). DMBO-d6) 6 = 3.03 (3H, s), 3.85 (3H, s), 4.11 (2H, s),
7.10-7.07 (1H, s), 7.18 (1H, d, J=8 Hz), 7.49-7.76
(1H, m) 7.82 (1H, d, J=6.5Hz), 8.36 (1H, s), 8.82

exarighl 33 SvRGE. 8 5 goufOul g imidit-o-yicarbamoyi-

pyrrofidive2oc@boxylicricidp0ehfpdunid 19A) anal ysi s of
i nfl ammat ory and neuropat hic pain 30 Several ani nal

rpdel s for the e.anal ysis of inflammatory and
O—¢heur opat hi ¢ alnNareO nown. Said nodels share the
comon f eat \e‘ﬂ at_after e.g., induction of a nerve
I on (e, , Spar rve injury, SNI') or after
posi ng experi nmen nimals to a WO
2009/ 047359PCT/ EP20 063715 178 noxi ous sti nmul us
Lix(e.g., injectigryvof formalin or carrageenan), the
signs of pain as induced by said interventions are
\ neasured by quantifiabl e behavi oral conponents such
0 N/ﬁwNN\Mdknnamal t hr gashg g tg ne‘hﬁﬂNcalo
sttﬁg:at!on th von Frey hairs (or/ﬂg t Her mal
j a |-aser=sourc i
behaviHour) . reactions aré 5i terpreted ag
qui val ent to meghfiani cal and th I aIIodynla
(hyper sitivity to nechanical sti
hyperaﬁ§25|a in humans. The spared n ?W mwﬂﬂary node
S(x)QSNI nodel , as devel oped by Decosterd and Wol f
(2000), see Figure 1) is characterized by the
Phenylndujomfommate @.2Gigcalll3 mrebpweas added edropwiisento angblution of 6-(2-

after s i cal ,.interventjo S equent i,0
metnys e BRI T2 oy 1 AL T bed TIPTS5 o . 2.6 mmol
in dryC8sibidrHéBana (¢ At D28 (S ahdithé YnikRAE vastHilevedad it byernight at

of ligation and section of two branches of the sciatic

room fgmperatuegrdingnt dighlgroragnane e epewraéed digrivésloxane and proline

meth;l{le@/tg %y&%%gzd;rfﬁgé‘ﬁé ot hourg-;%ﬁo% h ongegﬂoﬁfésrgesé"etﬁwmon were

adde6 abattastnigturé hanglesated oveehight ear0a) drt@b@lveﬁmas ievapyrated and
that closely mmc the features of clini

the CrivglgriRIpEuF Wap &XHacai Wil §”¥M| eretate $2 th%ﬁ"bf-rhfsc%b'\rﬂ@d organic
phaséd gk v%‘h%db\&ﬁh‘ v%(;tr@ 2t><° N ﬁ'eﬁ‘ﬁi BRRE! dfd B%P anhydrous sodium

sensa i ons an S nS| to nmechani ca
sulfat(aedrtdodyrmmiraeednrt ar\/aboumhMa/apexmothwl rémdmewasnmriﬂerd by silicagel

colunly hrp@elpdfapry GFTICI (1% ey aaralelnatass) Hadia to 1-f6-2-
meth@epIERI | Bfirh Rin ALY BB Y IR 2RBHIBXG1AbBId Irhethyl ester.

sensi t arious classes of anal gesi'c drugs
Yield:(3thslgaarqu@ntitiiive. K, Pain. 1987 Jul ; 30(1) 103-14.) The
noxi ous 20 stinulus consists of an injection of 10 pl
diluted formalin (2% in saline) under the skin of the
dorsal surface of the I eft hindpaw (subcutaneous or
interplantar into the I eft hindpaw). The response is
I|ck|ng and fllnchlng of the |nJected paw. For the

s o s S oy o - . o ~r— Y

ng
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25 inflammation results in long lasting swelling and
hypersensitivity (against nmechani cal and thernal
wa@ooatolizyo of the paw. The carrageenan assay i SPEI/EP2008/063715

standard | aboratory assay used to predict
anti-inflammtory activity qfgsztest conpounds. Paw
edema neasurenents and Hargreaves Assay (w thdrawal of
paws due to thermal stinmulation via a |ight source)
are used for read out. 30Regarding the present

Step anenti on, the effect of adrri ni stration of

i n- dependent kj nase FH{-E i nhibjti ng conpou
To accé‘P'&ﬁlﬂ@ 1 of Edrilol Zamptf‘tm(yt YO ERREhE yg{erbamoyl] pyrrolidine-2-

f / P [/
3t YOO 4SRRI 9 90 s v
(1:1) ceas capcedam anhutuon af fLo(thI(OMﬁsgayZ 80hmnexpeni watdgrabt ice bath

empBEFECHE PR bRl B R RSP B omperatr.
THF \NQ@'%\/aﬁéra‘iéd aAd ehe aHLORK SblGtiBRWasATci@HEY W@MmeThls aqueous
t he sBare nerve injury (SNI) nodel (see Figure

phas¢ was| ther extragtsidonitiy ethyhecetate K2 xt 10l ) tmﬁ:cvmblned organic phases

were BBRAEE i, WG L B Wi b QR ot nc

concémraaéd niar ge vagd@ant rotdMpdre sl dffort N1 g&qﬁaﬁetﬁ@ky@hénil)-pyrimidin-4-
thermal allodynia in the non-injured sural nerve s

ylcarhaspeylt-Byyolidiee gstaspexyl G¢id #s & whltepaolid Xdelg: 210 mg, 43.8%.
1 (2) Tsujino et al., Ml. Cel. Neurosci.
MS: r%ooﬁgﬁ'@%d 182). 1.1 nduction of spared nerve injury
1H NMR(S@ Midd, YISOy & et §.9¢- P8 &3M halt 2pikd (Mile,em(,s365B156 (2H, m),

.04 S EHha Pl ??Sﬁ“ﬁ?ﬂ% 05 gy W brt838 Ha), 7497 46
(1H, @&,}”{ﬁ@ﬁmﬂ 0 Jog/5TH A 'slam'(ifﬂ 8) 8]825($ﬂn)sé W@QQYF!' b( 5s) 12.25 (1H,

dazol ani RocChe Sci ences)’/ wat er
br.s)ratio of 1:1:2 at 4 pI/g prior to surgical
preparation. Subsequently, an incision was nmade under
aseptic precautions in the ipsi-lateral right 20 hind

Examplé 20A2ISynthésisi oft1-abstyP-pipéridinees- cafbébﬁ.d«a%ed [6-(2-methoxy-

exposing the three term nal branches of the sciatic
Phe"MBrM!imtm@ -ylramidectGemapund $26A) and sural nerves.

The comon peroneal and tibial nerves were I/\qat ed _CH

tlgthme h 71§ i1k and sect |c§)ned di &t al No thhe o7 3
g 2 mm of di st t upp. _JXhe

HN” syf al'Nbr arfich ned unfouch((eml3 CNJrI proced
( enotled here SNl i psi™). The Qverlying nuscl & ap#d

5 skin was sutlUred, and the aninmals were allowed to
r ecose@iipoamok 16 per mit wound heal i ng. | nCemrougditetAr ce
the sciatic nerve branches of the contra-lateral |eft
Plperl‘ﬂl‘ﬁﬁﬁ’r@g’j Qerie @Gdﬁd@e(@ fBQihQXMtpheé‘yl)dWédn'(’tﬂ‘e‘ﬁd{]@dn'ﬁér (go,ﬁnpound #
n [
16a) (b ABLI0 52 3ol whs dbE8vdah §iIPRLRHnyBRAICiypromethane,
cooled0®n/MAT3IZABCT/NERRO DB DGR TISoB@Ine . (98dmigyi 8 F70aniraol) odnd acetic

anhyqTids (A t@?,g ﬁ\%ﬂﬁgpqs@tgﬁgigsumg ety  Hi% eRRlIemixture was
stlrred’rf%F 3 th?;r% AtNFSShi é?BtlF@KTﬂe‘é‘ElédJ'\/htH“Q:rLgérﬂeHgP%@%nd| Bartitioned

hi's exanpl e, conmpoun 16A was adm ni st .
betweiﬂﬂmgalterg aofl dichiokoiethariet ofhe dirggnicviager wasd@epbaraséd,2dried over
c( Hydr rol yl cel l.ul ose /Q Lactic Acid. ,
sodiupsUat A BT En s Bifier LAt isb Patper S Gplfordiic acid fo-(2-
meth@@th@rWl) Qi{"hrﬁ@lrﬁmfylpémﬁde {cOMFBUNTr£20AR B85 RIGE 874313 %).
(rrechani ca | odynia). As a negative contro

MS: ralzrre 386duM+1)400p1) of 2 (:)/0 Hydroxprolyl cel | uI ose

0.25 (:)/0 Lactic Acid (85 (:)/0 solution) vehicle was

adm ni stered by a single per oral application 30 nmn

prior to von Frey neasurenents. 10 Injection of

i nhibitor or vehicle, and subsequent neasurenents of

paw wi t hdrawal threshold to mechanical stinulation in
von Frey assays were perfor med at day 107 post SNI

-~ oy o o a o
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3. Behavioral testing of SNI mce after adm nistration
of CDK-inhibiting conpounds (von Frey assay) 20 M ce
wo bav/oursser went SNI and subsequent admi ni st r at POTYEP$008/063715
t he conpounds of the present invention were tested for
signs of nechanical allodynijggqpost nerve injury and
post admnistration in a von Frey assay (Decosterd and
Whol f, Pain 2000; 87:149-158). This assay determ nes
t he nechani cal threshold upon which a stinulus, which
"H NMB (BVISD-dg) Srst 1 i (Hyls), BO5 IO E), BeBD bM—I;aBs)aﬁi ad¢l(1dsd, J = 10
unconfortabl e or painful. SN and _SNI 25contra

Hz), £a84iTnds 7-4&6Pack ey, H@e?é’%&'ﬁ@q%ﬁ@&”ﬁ/@%&rﬁ%@“ s), 3.06-
2 56 @E{,gﬁml(§§1@‘2 @M, j.ce were quantified using the

met hod' based on Chaplan et al. (1994) and
Mal nberg and Basbaum (1998). 30M ce were placed in

ExanfhiE 4 i SipfiasiB on, Lot hanes I nl-EReb N Eadarvtic acid [6-(2-
methakykﬁrfér?aﬁpynﬁudm: -yipanide(Sonissurid #3d)on an

el evat mesh surface (7x7mm squares). Prior to the
day,of (e3¢ ng, e m ce were WO o NN gt
200p/ 04]3 9PCTFEP2008/063715C&81)accl| b

HN g

our,
suctboarﬁf,ogda%@\ral n of the nouse and theompoube# 20¥
times they have been tested previously. In general,

Pipericesd-Brugripewylibeggid [6R@emethoxyiptengt)epyciatidinahyl]strode (compound #

168 FXPh ot 8452 gl o8Y ORIV iy B 57 A piapioggmethane

cooleﬂft8r09€ arRNgRtAYI Cbn%et(%%) § %, 5%&%0% meTﬁl&qe?s@FfoerNchlonde (60
[ ament was ap firs Sai d | ament was ge

mg, Qa@@Imr@ol)tweltehedgdﬁdaﬁtraultmomabfe Tdsfe méunﬁeawaSastlrm\efﬂ)rttwo hours at

d hel d i ' f
room JeBhaAlPe, Bidieb wBF FabBRL Lk 5R6Ediibndf S Prayssgy, water anc
dlchldrémé'thaﬁ@ Pies Wirgadict Reenaxds \Wepkirited OriEd eyvérabodives sulfate and
plied; whenever a negative response (no reactio

COHC%@BN da pravidgekimethabegdionybpiperidine-3nspracelic 'ﬁﬁ?éj %@,’(;2 -methoxy-
oSt mu
phenytf By 2FF et oor BB 2TAT (O ity L bt i nea.

MS: rijze= BQ(IJMGS(M#‘[)rce tested was 4.31. The cut-off

thr d The seri f scor
' MR BR800 e e e 854 B ) o 87 (R 1917688 1 edof = 10 o),
f a t— Jye eLer h
748 L B B g PR T A P ab b E TR Tl ), 3.60.3.02
(2H, .88 I(3df s @b 02t M i $ . 4353H)m)55- 63, 1994
Jul . The threshold determned is that to which the
ani mal woul d be expected to respond to 50% of the 20
Exanipl&e22AY S§niiisis iﬁ%lbﬁeki@lﬁﬁ’e@f-é&bo‘@ﬂc EL [GE(QSMEWV -phenyl)-2-
wer e acconpl i shed. Ef fects of adm nistration of
methybpwundlr#4ﬂsdhaﬁndeIﬁeommmcb#é&%)of neur opat hi ¢ pain
Ste nmpound # 16A was administered to SNI mce as
P Yescribed above. Von Frey 25 nmeasurenents were
AEerfor msd aSCHglescri bed jabove. Conpound # 16A had a
ypoal ef fect ony gi€e. Von Frey neasurenents

Lwer e+ peff d at=ip t eral and contra-lateral paws
N of Ct he an s at day 107 ter surgery. Aninals
wohi eated with conpound #,d,6A di splayed a significant

i ncrease of threshol d val ues indicating reduced
To a s@hmgomqﬁ& nethoxypbrapi keronist acid|(X) (1 @d@c@ecﬂnmbl)odyTrHIa)(jo ml) and

water, i KT RGBT 2R b bR R Gl CXRKRS Q8! &8 o was

al | odyni a. WD 2009/ 047359PCT/ EP2008/ 063715 182 These
findings signify that conpound # 16A is effective as a
hypoal gesic drug in nodels of chronic neuropathic

pai n.
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Bi ol ogi cal Exanple 3 5 Formalin Assay - Model of
i nfl ammat ory processes/ inflammatory and chronic
woewwopsthi c pain The formalin assay in m ce i BCHERBO$/063715
and reliable behavioral nodel of nociception and is
sensitive to various classegggf anal gesic drugs
(Hunskaar S, Hole K, Pain. 1987 Jul;30(1):103-14.) The
noxi ous stinmulus is an injection of 10 pl diluted
formalin (2% in 10 saline) subcutaneous or
added rfeaileelivamn tcaicetatieq Ot0vet §,60.8 rhimad), trqahen?lpelosplslper(ea 715sg, 6.6 mmol)
l'icking and flinching of the injected

and §o4yHnSFLORBIRs (408, . 1%@a5§aol)mr@ha¢@$qi é%tthéu mpdyigngt 0°C. The
r y Abhoret

reactlgﬁ rﬁe&t b /\Xé%%ﬁ ?gﬂéﬂaﬁis' gﬁﬁ §Igt ?ntpt;o%g\gifmém e %r‘r?]‘d t r gacir?a iBh: monitored

by TLIG\tMceJ‘rnampletlphaxf éh&r8actiam tlpm)seactmnercmxtom wﬁhe:oncentrated under

reduce RS Uit BN e s TS W o PRelrwin v Sreiafd andnyeter. The
organﬁ’@ﬂbﬁér‘stv\h%t 's@ﬁa@éte%dslh‘ébbwmhn%rlﬁ@mlédd NEE, s&ﬁ%ma@»glfate and

mat ched wi | dt ype m ce (C3HeB/ FeJ) are used in
concemwaée@ssﬂye pibtiagrec ocrﬂderrmefslduenmasumrrlfme yhi siga gel  column

chrongﬂgﬂquapggloé;‘%%né %ﬂ'%’@"}jﬁgn@ t@jper 'tz{lg 2\9}?%[‘19 ﬁg %rgwd&% 450 g of

6-(2-rBiheyiphienyB- B et iAoy riftigia -4 |am6é>§xm\m hi bi t or
A di ssol ved |2 (400%)@,& 2 (:)/0 Hydr oxpr)gl yl cel | ul ose;

Step . 25 (:)/0 Lactic Acid (85 (: )/O sol ution)) can be
adm ni st er ed by I.p. inject Slmlarly, | K Ki nase
(IKK) d nhi bitq &30 e/ kg)(400p1) o C)4/0

dro pIyIc II | ose; 0.25 /O C ACId (85
&yw 0 solutw%n) (n tive co r /Lvéﬁizge al one
((4060p1) of 2 )/- Hydr oxpr ol yl |1 ul ose; 25 (:)/0

Lastvic Acid (85><>(xvn)/0 sol ution)) (negative control)

be t ti ' S5bef
e-(2- g P PSR g B4 R D.T1 £ G mmol) was
takeni if 3@l f Wh BichloPSRethdrVEIMAPN 0T 7R, o. 614\fﬁm6|) and a solution of 3-
di sturbance of the injection by novenents.

chloreagreenddipericingdwearsokdiccrdiebaaayl astemBONOF ‘tﬁ%g; 0§68 mmol) in

aichiQfginehfeiie, P o iR’ Padéd bisnawish £ [kl SERBALANRY dic) the reaction

mixtufe WaspAedstonS KwourenThé®rvaer Wﬁg%ddEh&ohhba&éatomfnlitb@ followed
30formalin- and inhibitor-treated mce is anal yzed

by eﬂé%qﬂonbMhbéic&b@romwazmgma?@mp@r /'@@ZOE’@ﬁO@@PQ@t%BBd”Gd over
a I
onhy Fefe IS8, 4 RofboMRe™ld Brou B8 100 8 2t ymetnony-
phenWhé rbetthppnmdmrﬁ 4ty1earroamm4l]+mpemdaaee1dcarbogyl|o ecid benzyl ester
cking and flinching, is nonitored by an aut omated
(Xxxyh)ackl ng system (Ethovision 3.0 Col or Pro, Noldus,
Steprem ngen, 5 Netherlands) over a defined period pf
time: measurement is initiated 5 mn after formalin
i njecti onjmd termnated 30 mnjafter formalin
bnj ectd OR: “Whies“t i me frame gowers phdse Il of
iteY d nocice e which is
hy eral gesi a. di fferent fluor nt dyes are used
fort cally marking the |cprjne t.ed hind paw 10 (yel | ow
dye) Lurmgen el | ow; BASF Pi rrent Col o Ger many)
3-[6- (aﬁ\iethm(yrp@ﬁnvé 2amneihyl- mawnqlntwlcagk@mwﬁﬁ@géﬁmed—@arboxyllc acid

onaR B AR hCBRB SSRTBRAL pLARREFIANEI o whicn o

% PAOH), 400E@3 ernmag. adifdderandihiel oiikiuge angs rﬁm@ﬁdbvgrmgﬂ‘teunder an
video 1 s anal yzed using.the EthoVision softwa

atmos(FEterﬁ%\ﬁPfsdﬂﬁoge@ e geaftien was e OWQJ Mlﬂg@nAﬂer completion, the
reactlyﬁtrﬂ&'ﬁdr@yﬁ flﬁ’éregyth L A ?éd %nd]c%n%leHﬂéfé%Cfg)n%etgé)'illscous oil
Sl zes uor escenc |nten3| I es were neasur
reduction of fluorescent dot size through |icking and
biting was cal cul ated. The overall licking tine
intensity was automatically cal culated by conparison
of dot si ze reduct| on of treated versus untreat ed

..... P oy - Y o
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25efficacy. As a result it was found that mce
receiving vehicle treatnent prior to formalin
w0 njoeotizem (negative control) displayed a prol peEP2008/063715
licking time and a significant reduction of
fluorescent dot size at the ggrnmalin-treated paw. 30In
contrast, a reduction in licking tine and in
consequence no significant reduction of fluorescent
dot size of the formalin-treated paw coul d be observed
which Wasesttrretbmp@tthim‘/ foopredipitaté ree athite solick. Flrfdaeloaapmwded 0.160 g of
a reductign in licking tine
plperlgtmg;i@@m«.yw/ E9908/ [66F 715 RRY-RHEAY- %H’e?ﬁ@é F?yﬁ'm'd'n -4-yl]-amide
ant dot size, was observed in control mice
(coméc%dé!g{;gg vv?t h ! kappa ki nase inhibitor (IKK;, for
MS: mizrre8261(Mgf1).| KK see Figure 2, positive control).

, . RO : ; q
"W N AR GMERD SR s T FeraREt ot pdr SRR ALEG 01 . 2H): 25
o, HGPHE S O1 DO A A oL R BRI 98 (5 3 70
7.1 (nCati jigetlah (Msdly; 1.4- 7rr5<§@,-1|‘|\/b3e$ -7 (Mni Hjinfet (Sot HAN®.8 (bs, 2H);
11 0(% w_@mmto_ry Pain 10 The nodel of carrageenan induced

aw édema is a standard | aboratory assay used to

|\/|e|t|rfg§d|hgt zgsmt_lzsmtj ammat ory act ivity and reduction of
i nflanmmation-induced pain perception of respective

conmpounds. The follow ng protocol describes one

e G tiot I€ineridin-3-
exanfE 294 Syfithddls O H8l EuTIRRENGR T ot Ll o Spiveridins
yl- urmHydmﬂ'lﬂondel(Cannpehhd#sZ.‘Mn)er mal hypersensitivity in

esponse to irritants, such as carrageenan.

Step[nfl anmmation and resulting inflanmmatory pain is
|nduced by swhcut aneous _injectdon of 25 pl of 1%

= N“"."N [e)
N“ dlarragesepanl(in saline) into mice hind paw
o {igsi-late pavv) Each g p of 10 20 m ce receives

adm ni stration of a conmpound-according to Formula I,
xxB80 ng/ kg bobdy wei ght, vem’xugl e ((400p1) of 2 (:)/0

I—%/dr oxprol yl cel | ul ose; 0O Lactic Acid 8 5
To a (250 il sgrog M}qm%cﬂassm Was aﬂsfe@sﬂ& -dicRiQeanyrisyidiney (2.67 g, 17.95
mmoIEOQQﬁéﬂh%Q}/ér?é;qW ! B¥rbAl 58dCE. (‘5@313‘9@'7 l'n%cﬂ?té&ﬁomtrlle (50 ml) and

ntra-| 0 not recel've carrageéena
sodiumpertoinate (295 gI,EZG ganmodf Taeninnitgiter wascapaogechwnh mtrogen for 15

mlnutggwlﬂgglghglg)al npb(gﬂggm%gz\%ﬁ eq?]n%gptpéﬁ%bﬁethe resultlng yellow
mixtufe e Sdakad 'dh%?aaﬁ?%trﬂé%ﬁéréeofn?ﬁ%qé?ﬂ at rSU"Cd%rSaB héurs. After

plantar at the netatarsus region of the injected
cooling, péhe | soletian) waswsdiluged ewitof aqmousmﬁafdﬁﬁlzr @ndat extegcted  with

. erve u Qi_nf,l. tio0 n
cion PR EEIE 1S oFOORE: BrFiE Sdrmett, itelpr R Phorcanifn surate
filterednjzgtet ic@hcehghiRME ihnvacturan Pudfcatidh ©F) the?shre@wueﬂby silica gel

(4), 5h (5% 6h@§§2 24h (24) after injectio WO

chronijggyamﬂnygg pter/ wibyloeoetate/nexane) afforded 4 chloro-6-(2-methoxy-
phenyl)-pyrimidine as a white solid. Yield: 2.5 g
MS: m/z = 221 (M+1).
'H NMR (500 MHz, DMSO-ds) 5 = 3.95 (3H, s), 7.03 (1H, d, J=8.5 Hz), 7.12-7.09 (1H,
m), 7.49-7.46 (2H, m), 8.09-8.06 (1H, m), 9.02 (1H, s).
Step Il
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The paw size of all mce may increase, e.g., by 2 to
3mm (+10% within the first hour after carrageenan
WO pjoeotizem, i ndependent of the type of treat mEPCT/EP2008/063715
substance injected 30 mnutes prior to carrageenan.
During the time course, mcggwhich received treatnent
Wi th a CDK-inhibiting conpound prior to carrageenan
injection may display a reduction 5 of the edema until
24h after carrageenan injection: the increase in paw
n~Si ze-°oul d dr opyerg. off'om 10% down to 8% In contrast,
-tlhe!lpaw size of ntrol mce could increase by 30%
in erage at ‘this poi nt. After 24h post
carrageenan injection, the size of all paws treated
XXX XXIV . . .
W th carrageenan W8y increase to reach its maxi num at
25% Qbhmahiaesolutipectlicoml) WhsAaidaed edaosbludidbn t dfe4-chloro-6-(2-methoxy-

carrageenan asszéa/ a Hargreaves Assag may be .
phenyjkpyBMidiRe (248e Pdithmsarkl imd dhgioxpneusl rik anddbemixtremwas heated

in a Sbgﬁefd%t;ﬁasﬁrﬁiobbvﬂ ¥ Hord Wt’fatgf thg8ks sﬁﬂ%g@hgrrﬁgﬁ& mixture was
assay rgreaves et al., 19 é} measur es “nocl ceptive
aIIows@ni;mi t:bmlhtt(y raona fmqﬁratuge,viorngcemrﬁrateb bydémrfedhc@ gressure and
radi ant heat source. on the plantar surface of an . .
extraGEniM £100 afatsad o conBEIBaAGATIE AXi5hels: Gpet aried over sodium
h . 1 1 ; 1 - 0) _ '_ _ . PRT
sulfatBATAEH e cehfiBted unddtvacOURt chbioe etz MeBRdy L Sheny!):pyrimidin
4-ylaroine &s agvhiesslidTéaldel .6gedéPPh.vity i s neasured as

_late etween start of exposure and lifting/pulling
MS: ’pf%re_ 2%6’?‘é’aﬁaw 20M ce treated with a CDK9 i nhibitor

"H NMR (800 W1HS eOMBD I N5 ang.863BHRgE 18N éZIq,f biish 7 BT OX€PH, m), 7.14
and carrageenan, or with solvent and carrageenan,
(1H, ¢.el5i8et Hz)ef 43- /a4 @ (Hdbnact-8d (11, &, Jaf-gritave<41ddEhyp).
Step M ce treated with a CDK inhi bitor and carrageenan
coul d display a |onger |atency, conpared to negative
ncentgol mce. Thys vobseryati on woul d be indicative for
. ~alhypoal gesi c-effect_of the CDK inhibitors as
©di sed her ei n. H25 Bi gi cal Exanple 5 Carrageenan
Assay in rats - Mdgl of "Inflammtion and I nflammatory
Pain The foll ow ng depicts one possible way of
To a pexttier of Grg2-nmethoxy-phgediraprissdiayd-yianmire £XXI8§i(d.Cags4P mmol ) and

poinSfie P 451§ Z8rbrbls Pl 1L HhtublieBliormate 050
ml, 4%11%? ‘é\s&?faéé)yade'rlégnre3 ghdemeakniﬁtBF@GNasS@éﬂw@@pforBBOrhourybﬁ-semc. The

111, 4-547, ). WD 2009/ 047359PCT/ EP2008/ 06371
reactiogev@damonitecd by J8Q . Hfteireonplpiion ofithe reaciosuwptarsvasmadded and

the nﬁ%tHﬁ%%%?gﬁg%Qﬁg%g} %Bﬁ/\ll\)ai%\ré?r_eggﬁ%aocrgﬂﬁifgi Ié{/]%rg}r/v'@ |h§eparated, dried

over 8ahydiels sbaurnGiuifaitd aher cdrifepitratedl s provid€®.60 g of #6-(2-methoxy-
consecutively to tactile and thermal stinulation o

pheny boyrimich canbgmie a6td ¢taykestau(dt)i on, the animal is

Step[}}aced under an inverted acrylic plastic box (18 x 5
1.5 x 13 cm on a grid floor. The tip of an
el gctronic Wop Fyey probe (/ngseb,NMdeb/C%lo) is then

BN gppl i ed Wi th _ilncreasing fsesce filrst. t e

on-i nt1 afed ahentheinflamsPd hi ndpdw and t he
.force requixFed to induce paw withdrawal 'is
automatically recorded. This procedure is carried out

A mixduts af[6-Enthetitiaxyrpraenyll Bpyrém joén-4 palvcarbaciit auidasibgl ed@r (XL) (0.32

or thermal . stipulation, the par at us o Basi

0. 1 Ranaiobn L RpeERINS: Lica Bt deaibullgiiee o (023 g, 1.1
tii . ° .

ol RS 500 st gt tos ki U AR ZRL 1207, and 100 po
pressuef tforff ri@emntin. Mabi tadatien fwas Ioomitoradelgy TA GroBitee completion of the

infrared radi ant source (96 10 mWcnR) is then

focused first under the non-inflanmed and then 15 the

i nfl amed hi ndpaw and the paww thdrawal |atency is

automatically recorded. In order to prevent tissue

damage the heat source is automatically turned off

Y = S AL + o

Cl
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Mor phine (128 ng/ kg p.o.) and acetylsalicylic acid
(512 ng/ kg p.o.), adm ni stered under 30t he sane
wez@enitsent al conditions, will be used as ref eP€nER2008/063715
substances. The experinment will therefore include 6
groups. Data will be anal yzgggby conparing treated
groups with vehicle control using unpaired Student's t
tests. WD 2009/ 047359PCT/ EP2008/ 063715 187 Rats
treated with a CDK9 inhibitor as disclosed herein and
reaction| vmagee s addedi afd NBpr menreamesc axiragtednaith @thywiat:btate. The
soI vent and carrageenan resgect i vel are subj ec

ed
organie layeryyagr seRAsateds gEpd QEF @N V@@Uéoeq);d"frﬁ sylfefgcand Conce”trated to
hi org a Lon - -
provigE TIes O'q O a o e2 RSNt pphAKIR-4 GRoRido}-piperidine-1
carboaplscacidttedibubyleastat (K& Il).ndi cati ve for a hypoal gesic
St fect of the CDK inhibitors as disclosed herein.
®P Bi ol ogi cal Exanple 6 A.LPS In Vivo Assay (LPS) - Model

f Qytpkine, Repressi o@ Vi ve-Rpor tche LPS induced

BocN oﬂgl of | sel c shocky ce recéive an intraperitoneal
(iN pHectl on of 30Npdi bact erial
Li popol ysaccharide (LPS; L263® SIGVA) in saline. Said
LPS=aedi ated i nitiation oftobdresdsnf| ammat ory signalling

cascade results in increasing blood serum
Ethereahd@hi(2 atl) wvas addag) twoRrisedgtiotueh3ds-[6-(g-mathexy-phengl)-pyrimidin-4-

BB PROPSFADE B 6 bLOTRRT 1807125 .07 mm i

dichiorematiedred (2ngl) tahe thanpix@srecaas gingidofor @ aburSSQCromﬁltbmperature
cy t oki ne concentrati ons are neasured 15usin

The r@aﬁim ¥agl mepiteggdaby dY£- Afgr W@I,epgnetheaﬁolvergrw@s;r emoved from
9-1 )_ t -
the r%%%g%‘n:ﬁiléfgﬁ%hat %70 é‘@ &%? &Oﬁ o@%ﬂ?&gﬁﬁﬂé y))pyrimidin-4-y}-3
plperldyt BJzyll-ueesa Wmchlbhﬂee(od’nﬂ)d)gﬂd# Zﬁm). contribute to
r_siééf@lt Eai n states as well as inflammtory
P 120 After being rel eased fromimune cells

1H NMRK(QOUWILIEPIBW daﬁape’f hpheray, 1md1 Bl F'?O(E{ Iyl . dDF (m, 2H); 2.9-

tissues, these nediators seemto’play a pi'votal role
3.1 (moﬂH():,nIBy'Z -3.8 (Mf2R)ed ds.y3ldh 7 .aeut oimaﬂﬂrl)c 7p‘a7n’2 (mt 1Hl);s6.4-7.5 (m,

1H); %E#NQ“ ARt ey ! ’T’ﬂﬁ&eéﬁéwﬂ—ﬁ)ega% rhe“ggéoég( § (14d.6 (s, 1H).

521 532). Thus, inhibition of tunmor necrosis factor a
(TNFa) represents a relevant target for the treatnent

Examyple; 24A afyathesis 20fi1 d62awethoxyephenybnygivaidin-4ayll;3-piperidin-4-
9-208]. The LPS in vivo
yl- urégé;é gl/rég(gﬂsgiﬁggsed ‘S\éu%é%g)zv\‘le% nodel to address
Step I-epressi on of cytokine expr eSSI on by pharnacol ogi cal
treatments. 30 1./ OTnductl on of cytok| ne e ression in

sy W I dtyp mNéeN WA dt ype nﬁ*o sﬁ; iNn FeJ) (age,
ex ‘anrgd ched) we h 30 pg LPS
('awn) i htrap oneal l'y. 90 "m Rutes LPS

x@ddm ni stration these aninmals Wy

A miiy 00 T IeT - BORRAEh GO CRst il B RBHo AR SbYbBSter (XL) (0.30

g, 1. Wrﬂbp) 43é1ﬁ|n6|-;§198rl(ﬁlﬁé ﬁééﬂb@k?l'l’ceﬁéﬁaférpﬁu sie"f‘k(ﬁrQB/ g21.1 mmol)
cardi ac puncture. 2. Administration of ~inhi bi tng

and tobgpmeu (il ON&SDSUMQGéGCBFPQaNmQWBV@l(@@IdIttQﬂéatatefhﬂo C and 100 psi

pressgr o!f'cf)r (&1@ ﬁgﬂg%f ajpggﬁ%]cf ﬁrlJ1 :rvgqcsf h\@gﬂgtﬁ)ém plgsd E)’Rﬁ]%h or%pletlon of the

reactMﬁhlv@étér (wwabldé@ aedntthel mhixtlies Pest exehoted! With ethyl acetate. The
particul ar, ounds # 1A and 16A were adm ni stered.
organic layer was separa ed, dried over anhydrous sodium sulfate and concentrated to
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10 or 30 ny/ kg (conpound per bodywei ght) of a CDK
inhibitor, dissolved in 20 ")/0 10 DVMSO, 5 ")/ 0 Tween
wW@0009097359 /0 Tris 1M pH8, 20 )/ 0 PEX400, 45 ¢ DEPBS8/063715
was admi ni stered as a single dosage 30 min prior to
LPS stinul ation. Vehicle congpol was adm nistered in
t he sane manner. 90 mnutes (mn) after LPS
stimul ation, blood sanples were taken fromthe mce.
15Previously, the 90 min tinme point had been
providelegt250 ed asf t4HE3BaR-nudthdN~phemylRpermidis-si-yiRureidélpiperidine-1-
animal, nodel by a tinme course experinent. The effect
carboyylie G iadusyiesier ek nent with CDK inhibitors on
Step gytokine levels in LPS mce was anal yzed in conmerci al
ELI SA assays as descri bed below. 20 3. Determ nation
Boc@ cytnokinneo bl ood serw oncentrat ioofi's i n LPS nice
-adm pistration {-"hi-bi ting conpounds
Blftbod sanples (-500 pl/aniimaf) fr he LPS ani mal s
were incubated on wet ice foknd0 mn after cardiac
punctyre. Afterwards the s@mpieg“were centrifuged for

5 n.p.at 25213. . f the . ..
To &1 ofolEh 8 oot o 46 et OU R PR Yot Eppericine-1-
carbosf/licl biEidateptisutgingste - XMV {O1250hg, 6.58B! resoNeinedryedishiorinethane (2
[ comercial ELISA Kits (Natutec) according to

ml) e?r{%gglgﬁ&ﬁ 42t ewas iasdded and dhe mixiye was stirred for 2" hours at room
0 5 - ER . ;

erpedHLOTTERRERETAONANRNS AR iltsiamobyen. ne sovent wa

remoypedtfeom thepresdtiomn noikturgt wkipnewdE€ot20ugd of #1-16A(2xntkthédy-phenyl)-

Py o AR A0 2 Y TS PORED GO GTHROGE HAtA).

MS: reene8ngetigns were performed as described 5 above.
Conpari son of conpounds # 1A and 16A treated versus

"H NMBHAE0 itz SaMED-cloh® o1 . 1ah 2 tell, § Hil $5F by, &H); 1.9-2.0 (m, 2H); 2.9-

3.1 (fLOPYT 58 (EPERSE ¥acChEFCy oA (Thh A ANdy L LBoREOLRL 7 4.7 5(m,

1H); AE07 Di(AL, &) 8ID-8F @9MA9)Ids ( 1H); 88l (BEOAHINS PRBs, 1H); 8.8 (s, 1H);
i nduced m ce are shown in Figure 3, which depicts the
9.6 (sd50f ts of cytokine measurenents (TNFal pha) perforned
with LPS i nduced mice. 10 These findings indicate that
conpounds # 1A and 16A are effective suppressive drugs
Exaniple 33AKk Byathesis ol NH$-@ahelth6xy-phengtHsyrimidintdii]r2,2-dimethyl-
expression. Biolqggjcal Exanple 7 15 Aln Vitro THP-1
proP'@@Wdel(%OW??%"a/%aéa)of Cyt oki ne I nhibition The human

o THP-1 cel] line can bge ytilized as an in vitro nodel
as ned
lysa

>%of .cytokilne [expressi o ated by
ti papol ys ari de ﬁf%ﬁ or r Necrosis Factora
[ TNFa] . Monecytic THP-1 cel | ATCC, TIB-202) can be
i fferett ated i nt o matPYPhaYe-1i ke cel l s expressing
.1 \ H doae e _ 'I: 3 | 1 .
To 0 BA013PY) STPON BN S5rHR-ENBAA 1101531074 mmo
THF (10dubhtwamgddaedbEt: (0.21had, bé8mmehamdier @d atmaesphere of nitrogen at

: I af | amat or di ators,.suc s t t oki T | L6

o baf e PR et RGP B rENEinD arbhE cBRr AL 0! Lo o at the

samerhpaératdre. Mkl aETEbATMi@ireowWae! Sirrekf 61 1b®bUgat 0°C, then it was
rel eased fromimune cells |ike macrophages in

broughé rippfaaal teatneratuee cgid gtifrad for another hour. After completion of the
reaction, the solvent was removed under reduced pressure. The crude reaction product

was taken in ethyl acetate (50 ml) and washed with water (2 x 20 ml). The organic layer
was separated, washed with brine, dried over anhydrous sodium sulfate and
concentrated to dryness at reduced pressure to give crude product which was further



10

15

20

25 CONS tissues, these nediators seemto play a pivotal
role not only in inflammtory and neuropathi c pain but
w@b@o/0i7359 nf | ammat ory di sorders such as rheunmapOi/gP2008/063715
arthritis (F Marchand et al., Nat Rev Neurosci 2005; 6
(7); 521-532). Hence inhibitgn of tunor necrosis
factor a (TNFa) represents a relevant target in the
treatnment of inflammatory disorders as well [Lavagnho
et al., Eur J Pharnmacol 2004; 501, 199-208]. WO
punﬂétDBWcGWr‘r%@lﬁi@'MﬁB@fEﬂﬁVy&ﬁ&?kﬁlcé@bl (EXadtoylacetabethdxdine to yield N-
in vitro assa% can_ be used as a powerful screenj nq o
[6-(2-Fsdepyreh @bl %@nmﬁrﬁd]c%,|20@rr@5hyhmaplsﬁemﬁ ofield: 106 mg, 50%.
cyt oki ne expression (U Singh et al, din Chem 2005;
51(12); 2252-6], K Rutault et al., J Biol Chem 2001;
Exangile QBA: @hsahesis 6fl. K [6vihmatioxy -phenghtpyrimidinet-yl]-2-phenyl-
tTHP ]( cells THP- &T”S are grown in nodified
acetamyge’ ﬁrﬁ]‘i CC, Cat. No. 30-2001) suppl emented
W th 10%@% apd 1% Pen/ St rep,~FKpr eyt oki ne inhibition
assays, cellls are seed atl aldensilty of 5 x 105
cLs/r‘?i?Nlnto wel | plates fin st ard growth medi um
suppl enent ed th 100 ng/m PMA (Sigma, P1585) to
““nduce di ff%erentiation i nt®g™10*#hcr ophage like cells.
Toa é‘élhﬁén 8ﬂ639%étho&?%h@ﬁ9!gmlhﬁd|h941 \Qkkh/)scoa’f%f@ 74 mmol) in

um (w andtece I's ar’e
THF Ghﬁ)d[lbe\/t/@ad@ed it (Qa21Qallhﬂ)&rgsmfrtol)cmqﬂrareatmosphere of nltrogen at

ice bty {ethddBhtbriowet, by UL Hosbi sidids B8t 6618 o) at the

sameStehipérafur®HY teictiér Mix@iredidd stiredd k&t 1 aBur bhe°CBAdUAREn brought
is replaced with serumfree growh nedium, and

to roqrmremperaiure BgdcyirfesuiaisAnpiherhourndsusl avaskqe as described above

folowgTPRY N8 HED RS RIS 2B REARE] EuGOTL SpcPaBlbo ethy

af §9added concentra ions’ra
acetate/pexdhd tylelde MN-{8-(@metomasphemtl)-pyrimidifdBa]-2sphehgl-acetamide.
well is O 1% . Cells are incubated for 60 20 min wth
Yield:conp$us82e-prior to stinulation with 100 ng/ m LPS
(Sigma, L2630) for another 4-48 hours. Supernatants
are coll ected and assayed i mredi ately for cytokine
Examgder 2ZA: oSynthe;isfof N6« 2-rethdxarphényl}ipynenidin-4-yl]-benzamide
Co |y avail abl e sandwi ch ELI SA assays
com m@ﬂ%@ﬁ Cat. No 88-7346, 88-7066, 88-7010) or

ﬁ pt frogen ag/zoc until evaluation. 25 3.
term na tl\on of cytokine concentrations in THP-1
super riiat ant er adm nistration of CDK-inhibiting
XLV,porrpoundsXX,V Concentrations of TNFa, IL6 and |L111

within the cell culture supernatants are neasured by
ysiypgcopmercial ELISA Kits (eBiosci ence) according to

h acturers 30i%ns rq\bt oons.
2/09 04 9P€:F/’ 91 4. Effects of
tT Wi th nh| biti conmpounds on the protein

ex si on of cytoki R@Soudiiza HP-1 cel | supernatants
CDKwhnhi bi tory conmpounds # 1A, 16A, 20A, and 25A were
m.ni s dlffere |at cel

Toa §‘? Hiier Qégé ”él%t Qég&hieﬁéé ‘Céé@r@ téQﬂwV)z(O)15 @¢ @A mmol) in

T 61 BB 8 A At o

ice batkkienmberbiurer jollat/vedeby behkeylvehierids i(XuVH) €8N trhmioPSat the same

After incubati.on fo 4-48 h atants e
tempelahrec B8 HasUel X UsE e QUFBE ohak NoiYs SbETCyauskihen brought to
room SteRPIENA{UAE tarkP BEREH r'BF | pidthaehGuP an s | niﬁgrkaﬁt)dé? Qfesbhsled above

in section 3, supra. 10 Conpari son of cel reat ed
followgidt h yoneluds #chremategraphiy\, purificaonanaverf «ikgece gel  (20%

conmpounds versus cells treated with vehicle (DVSO

di spl ayed a significant inhibitory effect of conpound

# 1A, 16A, 20A, and 25A on TNFa and IL6 protein

concentration in the cell supernatant. Conpared to

reference conpounds 88203580 or BI\/8345541 these

o 1 . . o . o~ Y
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Bi ol ogi cal Exanple 8 25 A In Vitro Kinase Inhibition
Assays |1 C50 profiles of conpounds 1A-30A were
waledoeomizaed for cyclin-dependent ki nases CDK2/Byr/AP2008/063715

CDK4/ CycD1, CDK5/ p35NCK, CDK6/ CycDl and CDK9/ CycT in

enzymati c kinase inhibitionjagsays in vitro. |C50

val ues as obtained in these assays were used for

eval uating the specific selectivity and potency of the

conmpounds with respect to CDK9 30i nhibition. WD

ethyla&%@&éﬂé&%ﬁ@?ﬂ / yierieds/ 068behzdR-N-fB$2Hnmethoky-pheryl)-pyrimidin-4-yl]-

se assa)is vwere used to select conpounds displaying

benz%@@i PILMINY, Yiele: 65ka19. 496k fically, it was intended to
1N agbééué‘ﬁl ﬁu%m Sﬁécﬁ ‘sfbmﬁﬁf@ﬁqﬂ&&ry&@h@%@g%d N-benzoyl-

oun I cant I'tory potency a
N-[6-(&- mlethtmgamrty@ trineidincbid] ;benzamide awh® mf odlwatef-nmEkanol at ice
2 » and 6. This separation is essential in order
bath I REEUIS adverse (cytostatic/cytotoxic) effects,
The reﬁetq“dh ww c@h@rbIételéIpIﬁIIﬂhlhn’m Iamﬁuteg 84 n@cﬁIqur@eIeI/em@I PYE@RBblvent was
5, . Furthernore, these data were
remowisand dshese%ldlue wasSuaka@tlmI dichiarometiigne &Gl oarthivgshed with water

@ x G2 o PBE sk BBl e Shubféd HoRlBoRRLNEE ariea over

anhy@r@hgcgdowrh Ysulfatel ehen cmpedirdd toCorpessds ghes ervdepratiuct, which
x 10-02 M stock solutions in 100 % DMVSOQ_ 100 pl each

was fLII'thﬁfI grfified Jpy tWe@ngehmatogr@m/péwem giliea | g@ir geRgeg0  ethyl

acetaEé/H%{(éeIfeL éJtng;‘w%gEef)-‘ i ﬁcﬁﬁpﬁn{rﬁ eﬂ@yrﬁ%%{ g;w mide. Yield:

45,5 gl B0%0ons in colum 2 of the naster plates were
subjected to a serial, sem-logarithmc dilution using
100 % DVSO as a solvent, resulting in 10 different
c Fa h L 3 y/ .
Exan’r‘l\%lgogﬂ&) Z(S)y%fl\%sé nSfC ‘(35 Ior%% ﬂgeﬁﬂﬂﬁ)élt’amarb%kgﬁc aéldl% (2-methoxy
phenyl)Ipw'dnwmlfA y(jearmidavsOnapound # 23A) Subsequently, 2 X
5.pl of each vveII of the serial d| I ut ed copy plates

H & aliquoted 9n 2 identic conpound
ut I *ORN ﬁn@@g\m%pl pettor. On the
day of the Ki i nhi n "assay! 45 pl H20 were

xadded to eagh well of a setcOaa‘oun%sAconpound d| I ut| on
pl ates. To minimze precipitation,

Toa %@Uf'%oﬁﬁaﬁxé’sp'gﬁﬂ‘}'nﬁ 3 EAroexHUR é@'dk{&—QF)e(ot%?egt I §rf§f"@4) in dry DMF
(10 m& a%%gd%mﬂgﬁ%%or X0 6I9ab§$bl?f£?%) §2y ?r}le§ 3 HFﬁ%I) under ice

cooledidomditﬁn, phdttiesn it Mia/a VY t%?ﬂﬁet&oomteemperatureﬁen% ininutes. To
. 0- % 0 10% DNVSO

this réadRb MdiTeoVEt SIS RelAmER TG TARE ATRNTe RPIV) (0.30
g, 1 @ﬁffﬁ@l?jnrﬁj o@;?'DI\I’IFCH“rob\W/Is% 20ickhsathasaferfiufé Ethe ré_aﬁlon mixture was

nd dilution plates were di scarded at the end
then hheteddpku%go@rayat ’FZﬁ G. Hefterseameletior @f ibe aapctid, pt was cooled and

sol ution f the compound, di | uti
DMF $fas bl bARBRIT o g reb s SPER Sidnide LAY goetate (30 mi)
washéd Naith wWalteime2 of ISWﬂJaétﬁii)br‘h@S dri¥® over anhydrous sodium sulfate and
2009/ 047359PCT/ EP2008/ 063715 193 50 pl. | conmpounds
evaparetes uegereae%ceﬂoprfeismwe F5nalyperdicadionr wes ewhigveds by flash column

Chror@%ﬁglearﬁ)t att o |Sr111%tah§%h '\ngtgte/f’ gﬁ%étr}%qoﬁ/rd (I\eéshlgv@gn éfh%ﬁ%)/ gg/ls @ve 6-oxo-

piperidine-8aadsoxyhic 2aBEc e naathoxy- phen*l) Wiy nasdis-4Fgl-atfide.  Yield: 78.2
determ nation of inhibitory profi the followng 5

mg, 16%t ei n ki nases were used: CDK2/ CycA, CDK4/ CycDLi,
CDK5/ p35NCK, CDK6/ CycDl and CDK9/ CycT. Said protein
ki nases were expressed in Sf9 insect cells as human
reconbi nant GST-fusion proteins or Hi s-tagged proteins
by neans of the bacul ovirus expression system 10
Ki nases were purified by affinity chromatography using
ei ther GSH agarose (Sigma) or N -NTH agarose (Q agen).
The purity of each kinase was determ ned by
SDSPAGE SI I ver st a| n| ng. and the ldentlty of each

o .
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Al'l ki nase assays were performed in 96-wel |
Fl ashPl at esTM from Per ki n El mer/ NEN ( Bost on, MA, USA)
WO 2008/05085pl reaction volunme. The reaction m xtPCEERASS/063715
pi petted in four steps in the follow ng order: 20 pl
of assay buffer (standard byfther) 20 5 pl of ATP
solution (in HO0) 5 pl of test conpound (in 10% DVSO
10 pl of substrate / 10 pl of enzynme sol ution
(prem xed) The assay for all enzynes contai ned 60
Exampie HEQ‘ES- SigAtthegisi ESf 51 -(2-difviekigyla thind-ethiy I}F8:-]62(2-Bhethoxy-phenyl)-
. Na;Or vanaggi TT, 50 pg/mM PEG&0000, 1 pM
pyrimiding4ry 'H PG ) 1005 cpm per well). WD
2009/ 047359P92[[ EP20,08/ 063715 194 The f ol lowi ng_anmounts
| of enzyme alid ubsrate wer e jused pér W f
N\KI’\H,{;ﬁse+thN K nage\ NgF50- | ANSubSty-at g
| A 1°CDK27 CycA 5PQ0%Y 100 Hi stone Hh

5P005 50 Rb- CTF (D6t 009)
L XXIV Compound # 29A

To a solution of 6-(2-methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.400 g, 1.98 mmol)
and DIPEA (0.300 g, 2.38 mmol) in dry dichloromethane (10 ml) was added phenyl
chloroformate (0.370 g, 1.98 mmol) dropwise at -78°C. The reaction mixture was then
allowed to stir for 16 hours at room temperature. Dichloromethane was evaporated and
the residue was dissolved in 1,4-dioxane (15 ml). N,N-dimethylethylenediamine (L)
(0.160 g, 1.98 mmol) was added and the mixture was refluxed for 14 hours. The solvent
was evaporated and the crude product was re-dissolved in ethyl acetate, washed with
water (2 x 50 ml) and brine, dried over anhydrous sodium sulfate and concentrated
under reduced pressure. The obtained crude solid product was further purified by silica
gel column chromatography (15% methanol/dichloromethane) yielding 1-(2-

dimethylamino-ethyl)-3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-urea. Yield: 293 mg, 47%.

Example 30A: Synthesis of (3-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-
phenyl)-acetic acid (Compound 30A)

o -
NN O
0 | 0 o N SN o
* N — A
HO NH, HO NN

LXI XXIV
Compound 30A

Phenyl chloroformate (0.15 g, 99 mmol) was added dropwise to a solution of 6-(2-
methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.20 g, 0.99 mmol) and DIPEA (0.250 g,
1.98 mmol) in dry dichloromethane (10 ml) at -78°C and the mixture was allowed to stir
overnight at room temperature. Then dichloromethane was evaporated, dry 1,4-dioxane
and (3-amino-phenyl)-acetic acid (0.15 g, 0.99 mmol) were added and the mixture was
heated overnight at 70°C. The solvent was evaporated and the crude product was
extracted with ethyl acetate (2 x 100 ml). The combined organic phases were washed
with water (2 x 50 ml) and by brine, dried over anhydrous sodium sulfate and
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500 3. CDK5/p35NCK SP0O01 50 Rb-CTF (Lot 009) 1000 3
CDK6/ CycDl 5P003 400 Rb-CTF (Lot 009) 500 4 CDK9/CycT
wOOR9IDOBsRb- CTF (Lot 009) 1000 Reacti on m xt ur BGT/RB2088/063715
i ncubated at 30 C for 80 mnutes. The reaction was
stopped with 50 pl of 2 (:)/63(v/v) H3PO4, plates were
aspirated and washed two tinmes with 200 pl H20 or 200
pl 0.9 (:)/0 (wv) NaCl. Incorporation of 33P was
determined with a mcroplate scintillation counter
concdntated irethayacdahl rutavapsrl Thesaygislueanas melshed veith gihieh tca give (3-{3-
BeckmanCoul t er/ Sagj . an roboti ¢ system Eval uati on
[6-(2-meih Pt Bherhd)-Redn Bin-¢ay heredtol rchﬁﬁeé'Cﬁ?'%r @rﬁ?'qured solid.
MS: h/3=837 f(Mea}E_h assay plate was defined as 20 "Il ow
control ™. This value reflects unspecific binding of
1H Nwmj(ﬁm:Mini DMEO-dd)® PBAt(@Hi, B),thE0 4Bdea) €.96 (H pi,at=5i. ;v Hz), 7.11

(1H, §ed?d Bl o1 o EROREE Proldffh e Rl dBaa n, o) 7.50
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Step 1:

Phenyl chloroformate (0.370 g, 1.98 mmol) was added dropwise to a solution of 6-(2-
methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.25 g, 1.2 mmol) and DIPEA (0.31 g, 2.4
mmol) in dichloromethane (10 ml) at -78°C and the mixture was allowed to stir overnight
at room temperature. Then dichloromethane was evaporated, dry 1,4-dioxane and
glycine ethyl ester hydrochloride (0.17 g, 1.2 mmol) and DIPEA (0.31 g , 2.4 mmol)
were added and the mixture was heated overnight at 70°C. The solvent was evaporated
and the crude product was extracted with ethyl acetate (2 x 100 ml). The ethyl acetate
phase was washed with water (2 x 50 ml) and brine, dried over anhydrous sodium
sulfate and concentrated in a vacuum rotavapor. The residue was purified by silica gel
column chromatography (eluent: 70% ethyl acetate/hexane) giving {3-[6-(2-methoxy-
phenyl)-pyrimidin-4-yl]-ureido}-acetic acid ethyl ester. Yield: 190 mg, 47.8%.

Step 2:

To a solution of {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-acetic acid ethyl ester
(LIT) (190 mg, 0.57 mmol) in a mixture of THF and water (1:1) was added LiOH (50.0

mg, 1.12 mmol) solution in water at ice bath temperature over 10 min and the mixture



10

15

20

25

WD 2009/ 047359PCT/ EP2008/ 063715 195 Cer many;
WWV. quattro-research.com. The nodel used was
w0 Sgwizsal response (variable slope)” wth paPrEIEPBNS063715
"top" fixed at 100% and "bottont at 0 % On testing,
the 1 G50 val ues of conpounds~y1A-30A were all between
1InM and 10uM Results 5Table 3 shows the biol ogi cal
data for exanples 1 to 157. Table 3: Conpound Efficacy
CDK9-1C50 CDK9-0.1 M1 0.99 10 2 0.28 0.018 26 3 0.77
was thef3af%owWbd 4o $tiSfor 2Modrs OTHE was evaporated and the aqueous solution was

acidified with 2N HCI. This aqueous phase was then extracted with ethyl acetate (2 x
100 ml). The organic phases were separated, combined, washed with water and brine,
dried over anhydrous sodium sulfate and concentrated in a vacuum rotavapor to afford
{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-acetic acid as a white solid. Yield: 184
mg, ~ quantitative.

MS: m/z = 303 (M+1).

1H NMR (500 MHz, DMSO-dg) & = 3.73 (3H, s), 3.91 (2H, s), 7.12-7.10 (1H, m), 7.21
(1H, d, J=8 Hz), 7.54-7.51 (1H, m), 7.86 (1H, d, J=7.5 Hz), 8.18 (2H, m), 8.21 (1H, br.
s), 8.87 (1H, br. s), 10.28 (1H, br. s).

Example 32A: Synthesis of 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-
propionic acid (Compound 32A)

N/A‘N o~
EtO .
‘ NH, H,N X

o

L XXIV
0 N‘A\N o~ 0 N‘A\N o~
co, A M N e LI
OH H H H
o 0
LIV Compound 32A
Step 1:

Phenyl chloroformate (0.21 g , 1.4 mmol) was added dropwise to a solution of 6-(2-
methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.28 g, 1.4 mmol) and DIPEA (0.35 g, 2.8
mmol) in dry dichloromethane (10 ml) at -78°C and the mixture was allowed to stir
overnight at room temperature. Then dichloromethane was evaporated, dry 1,4-dioxane
and alanine ethyl ester hydrochloride (0.21 g, 1.4 mmol) and DIPEA (0.35 g, 2.8 mmol)
were added and the mixture was heated at 70°C for overnight. The solvent was
evaporated and the crude product was extracted with ethyl acetate (2 x 100 ml). The
combined organic phases were washed with water (2 x 50 ml) and brine, dried over
anhydrous sodium sulfate and concentrated in a vaccum rotavapor. The residue was
purified by silica gel column chromatography (eluent: 45% ethyl acetate/hexane) leading
to 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-propionic acid ethyl ester. Yield:
470 mg, 97.2%.
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Step 2:

To a solution of 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-propionic acid ethyl
ester (LIV) (470 mg, 1.4 mmol) in a mixture of THF and water (1:1) was added a
solution of LiIOH (0.11 g, 2.7 mmol ) in water at ice bath temperature over 30 min and
then allowed to stir for 2 hours. THF was evaporated and the ag. solution was acidified
with 2N HCI. This aq. phase was then extracted with ethyl acetate (2 x 100 ml), the
separated and combined organic phases were washed with water and brine, dried over
anhydrous sodium sulfate and concentrated in a vacuum rotavapor to afford 2-{3-[6-(2-
methoxy-phenyl)-pyrimidin-4-yl]-ureido}-propionic acid (compound # 32A) as a white
solid. Yield: 223 mg, 50.4%.

MS: m/z = 317 (M+1).

1H NMR (500 MHz, DMSO-dg) & = 1.38-1.37 (3H, d, J=6.5 Hz), 3.87 (3H, s), 4.29-4.26
(1H, m), 7.10 (1H, d, J=7.5 Hz), 7.19 (1H, d, J=7.5 Hz), 7.48 (1H, s), 7.92 (1H, m),
8.11(1H, s), 8.27 (1H, br. s), 8.80 (1H, s), 9.74 (1H, s), 12.80 (1H, br. s).

Example 33A: Synthesis of 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-2-
methyl-propionic acid (Compound 33A)

N/A‘N o~
EtO %
+ - =
\H><NH2 HN
0
LV XXIV
o NN o7 0 N‘A\N o~
EtO )L ‘/ HO )L =
NT N N~ N
H H H H
fo) (e}
LvI

Compound 33A
Step 1:
Phenyl chloroformate (0.21 g, 1.4 mmol) was added dropwise to a solution of 6-(2-

methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.28 g, 1.4 mmol) and DIPEA (0.36 g, 2.8
mmol) in dry dichloromethane (10 ml) at -78°C and the mixture was allowed to stir

overnight at room temperature. Then dichloromethane was evaporated, dry 1,4-dioxane
and 2-amino-2-methyl-propionic acid ethyl ester (0.17 g, 1.2 mmol) and DIPEA (0.36 g,
2.8 mmol) were added and the mixture was heated overnight at 70°C. The solvent was
evaporated and the crude product was extracted with ethyl acetate (2 x 100 ml). The
combined organic phases were washed with water (2 x 50 ml) and brine, dried over



10

15

20

25

63 13 1.33 48 14 1 58 15 0.43 27 16 0.71 28 17
0.79 84 18 0.25 17 19 0.99
WO 2009/047359 PCT/EP2008/063715

176

anhydrous sodium sulfate and concentrated in a vaccum rotavapor. The residue was
purified by silica gel column chromatography (eluent: 30% ethyl acetate/hexane) leading
to 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-2-methyl-propionic acid ethyl ester.
Yield: 370 mg, 73.5%.

Step 2:

To a solution of 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-2-methyl-propionic
acid ethyl ester (LVI) (370 mg, 1.03 mmol) in a mixture of THF and water (1:1) was
added a solution of LiOH (87.0 mg, 2.06 mmol) in water at ice bath temperature over 10
min and then allowed to stir for two hours at room temperature. THF was evaporated
and the aqueous solution was acidified with 2N HCI. This aqueous phase was then
extracted with ethyl acetate (2 x 100 ml), the combined organic phases were washed
with water and brine, dried over anhydrous sodium sulfate and concentrated in a
vaccum rotavapor to afford 2-{3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-ureido}-2-methyl-
propionic acid as a white solid. Yield: 235 mg, 69.1%.

MS: m/z = 331 (M+1).

1H NMR (500 MHz, DMSO-ds) 6 1.48 (6H, s), 3.87 (3H, s), 7.10-7.04 (1H, m), 7.18 (1H,
d, J=8 Hz), 7.5-7.46 (1H, m), 7.90 (1H, d, 7.5Hz), 8.04 (1H, s), 8.37 (1H, br. s), 8.78
(1H, s), 9.62 (1H, br. s), 12.50 (1H, br. s).

Example 34A: Synthesis of {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-1-methyl-
ureido}-acetic acid (Compound 34A)

N/\i\J o~
EtO e - .
\"/\N NS
H
o)
LVl XXIV

2L 1L
EtO HO
\"/\N N s \"/\N N F
| H | H
0] 0]
LV Compound 34A
Step 1:

Phenyl chloroformate (0.21g , 1.4 mmol) was added dropwise to a solution of 6-(2-
methoxy-phenyl)-pyrimidin-4-ylamine (XXIV) (0.28 g, 1.4 mmol) and DIPEA (0.35 g, 2.8
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mmol) in dry dichloromethane (10 ml) at -78°C and the mixture was allowed to stir
overnight at room temperature. Then dichloromethane was evaporated, dry 1,4-
dioxane, sarcosine ethyl ester hydrochloride (0.213 g, 1.4 mmol) and DIPEA (0.35 g,
2.8 mmol) were added and the mixture was heated overnight at 70°C. The solvent was
evaporated and the crude product was extracted with ethyl acetate (2 x 100 ml). The
combined organic phases were washed with water (2 x 50 ml) and brine, dried over
anhydrous sodium sulfate and concentrated in a vaccum rotavapor. The residue was
purified by silica gel column chromatography (eluent: 70% ethyl acetate/hexane) leading
to {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-1-methyl-ureido}-acetic acid ethyl ester.
Yield: 217 mg, 44.9%.

Step 2:

To a solution of {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-1-methyl-ureido}-acetic acid
ethyl ester (LVIII) (370 mg, 1.03 mmol) in a mixture of THF and water (1:1) was added a
solution of LiIOH (87.0 mg, 2.06 mmol) in water at ice bath temperature over 10 min and
then allowed to stir for two hours at room temperature. THF was evaporated and the
aqueous solution was acidified with 2N HCI. This aqueous phase was then extracted
with ethyl acetate (2 x 100 ml), the combined organic phases were washed with water
and brine, dried over anhydrous sodium sulfate and concentrated in a vacuum
rotavapor to give {3-[6-(2-methoxy-phenyl)-pyrimidin-4-yl]-1-methyl-ureido}-acetic acid
as a brown coloured solid. Yield: 34 mg, 10.4%.

MS: m/z = 317 (M+1).

1H NMR (500 MHz, DMSO-ds) & = 3.03 (3H, s), 3.85 (3H, s), 4.11 (2H, s), 7.10-7.07
(1H, s), 7.18 (1H, d, J=8 Hz), 7.49-7.76 (1H, m), 7.82 (1H, d, J=6.5Hz), 8.36 (1H, s),
8.82 (1H, s), 9.57 (1H, br. s), 12.70 (1H, br. s).

Biological Examples

Biological Example 1

I. Behavioral animal models for the analysis of inflammatory and neuropathic pain
Several animal models for the analysis of inflammatory and neuropathic pain are
known. Said models share the common feature that after e.g., induction of a nerve
lesion (e.g., spared nerve injury, SNI) or after exposing experimental animals to a



10

15

20

25

30

21 27 0.21 12 28 0.95 108 29 1.07 84 30 0.52 33 31
0.51 30 32 0.15 10 33 0.4
WO 2009/047359 PCT/EP2008/063715

178

noxious stimulus (e.g., injection of formalin or carrageenan), the signs of pain as
induced by said interventions are measured by quantifiable behavioral components
such as, e.g., paw withdrawal threshold to mechanical stimulation with von Frey hairs
(or to thermal stimulation using a laser source or licking behaviour). These reactions are
interpreted as being equivalent to mechanical and thermal allodynia (hypersensitivity to
mechanical stimuli) or hyperalgesia in humans.

The spared nerve injury model (SNI model, as developed by Decosterd and Woolf
(2000), see Figure 1) is characterized by the induction of clinically relevant nerve
lesions and after surgical intervention, subsequent behavioral experiments (e.g., von
Frey Assay). Said model constitutes a common nerve injury model which consists of
ligation and section of two branches of the sciatic nerve (namely tibial and common
peroneal nerves) leaving the sural nerve intact. The SNI model results in early (less
than 24 hours), prolonged and substantial changes in mechanical and cold sensitivity
that closely mimic the features of clinical neuropathic pain. Animals with these types of
nerve injury have been shown to develop abnormal pain sensations and hypersensitivity
to mechanical stimuli (allodynia) similar to those reported by neuropathic pain patients.
Alternatively, the formalin assay in mice is a valid and reliable behavioral model of
nociception in inflammatory and neuropathic pain. It is sensitive to various classes of
analgesic drugs (Hunskaar S, Hole K, Pain. 1987 Jul;30(1):103-14.) The noxious
stimulus consists of an injection of 10 pl diluted formalin (2% in saline) under the skin of
the dorsal surface of the left hindpaw (subcutaneous or interplantar into the left
hindpaw). The response is licking and flinching of the injected paw.

For the carrageenan assay a subcutaneous injection of 25 pl of 1% carrageenan (in
saline) into a single hind paw (ipsi-lateral paw) of mice is applied. Subsequent
inflammation results in long lasting swelling and hypersensitivity (against mechanical
and thermal stimuli) of the paw. The carrageenan assay is a standard |laboratory assay
used to predict anti-inflammatory activity of test compounds. Paw edema
measurements and Hargreaves Assay (withdrawal of paws due to thermal stimulation
via a light source) are used for read out.

Regarding the present invention, the effect of administration of cyclin-dependent kinase

(CDK)-inhibiting compounds according to Formula | on the development of inflammatory
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and neuropathic pain is assayed in a SNI model, in a carrageenan and in a formalin

assay. The experimental procedure and results are described in detail below.

Biological Example 2

A. Spared nerve injury (SNI) — Model of chronic neuropathic pain

As outlined above, the spared nerve injury (SNI) model (see Figure 1) involves a lesion
of two of the three terminal branches of the sciatic nerve (tibial and common peroneal
nerves) of experimental animals, leaving the sural nerve intact. SNI results in
mechanical and thermal allodynia in the non-injured sural nerve skin territory (Decosterd
and Woolf, Pain 2000; 87:149-158. (2) Tsujino et al., Mol. Cel. Neurosci. 2000; 15:170-
182).

1. Induction of spared nerve injury (nerve lesion) in wildtype mice

Wildtype mice (strain C3HeB/FedJ) (age, sex and weight matched) were anesthetized
with Hypnorm (0.315 mg/ml fentanyl citrate + 10 mg/ml fluanisone; Janssen)/Hypnovel
(5 mg/ml midazolam; Roche Applied Sciences)/water at a ratio of 1:1:2 at 4 pl/g prior to

surgical preparation.

Subsequently, an incision was made under aseptic precautions in the ipsi-lateral right
hind leg of all mice just above the level of the knee, exposing the three terminal
branches of the sciatic nerve: the common peroneal, tibial, and sural nerves. The
common peroneal and tibial nerves were ligated tightly with 7/0 silk and sectioned distal
to the ligation removing =2 mm of distal nerve stump. The sural branch remained
untouched during the procedure (denoted herein “SNI ipsi”). The overlying muscle and
skin was sutured, and the animals were allowed to recover and to permit wound
healing. In the same mice the sciatic nerve branches of the contra-lateral left hind leg
were exposed but not lesioned (denoted herein “SNI contra-lateral”). Mice that

underwent spared nerve injury are hereinafter denoted “SNI mice”.
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2. Administration of CDK-inhibiting compounds to SNI mice

After recovery from surgery and wound healing, SNI mice received per oral (p.o.)
injections of CDK-inhibiting compounds. In this example, compound # 716A was
administered.

30mg/kg of a CDK inhibitor, dissolved in 400 yl of 2 % Hydroxprolylcellulose; 0.25 %
Lactic Acid (85 % solution) was administered via per oral application 30 min prior to von
Frey measurements (mechanical allodynia). As a negative control, the same amount
(400ul) of 2 % Hydroxprolylcellulose; 0.25 % Lactic Acid (85 % solution) vehicle was
administered by a single per oral application 30 min prior to von Frey measurements.
Injection of inhibitor or vehicle, and subsequent measurements of paw withdrawal
threshold to mechanical stimulation in von Frey assays were performed at day 107 post
SNI. Reflex nociceptive responses to mechanical stimulation were measured in a von

Frey assay 30 min after each injection.

The effect of administration of CDK inhibitors to SNI mice on the development of
mechanical allodynia was analyzed in a von Frey assay, as described below.

3. Behavioral testing of SNI mice after administration of CDK-inhibiting compounds
(von Frey assay)

Mice that underwent SNI and subsequent administration of the compounds of the
present invention were tested for signs of mechanical allodynia post nerve injury and
post administration in a von Frey assay (Decosterd and Woolf, Pain 2000; 87:149-158).
This assay determines the mechanical threshold upon which a stimulus, which normally
is not painful, is recognized by an animal as uncomfortable or painful. SNI ipsi and SNI
contra baselines, respectively, were established.

Mechanical thresholds of SNI mice were quantified using the up-down method based on
Chaplan et al. (1994) and Malmberg and Basbaum (1998).

Mice were placed in plexiglass cylinders of about 9.5 cm in diameter, 14 cm high with
four vent holes toward the top and a plexiglass lid. The cylinders were placed on an
elevated mesh surface (7x7mm squares). Prior to the day of testing, the mice were
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acclimated to the testing cylinders for 1-2 hours. On the day of testing the mice were
acclimated to the cylinders for about an hour, wherein the acclimation time depends on
factors such as the strain of the mouse and the number of times they have been tested
previously. In general, testing may begin once the mice are calm and stop exploring the

new environment.

For testing mice, filaments 2.44, 2.83, 3.22, 3.61, 3,84, 4,08, and 4.31 (force range =
0.04 to 2.0 g) were used. The 3.61 mN filament was applied first. Said filament was
gently applied to the plantar surface of one paw, allowed to bend, and held in position
for 2 — 4 seconds. Whenever a positive response to the stimulus (flexion reaction)
occurred the next weaker von Frey hair was applied; whenever a negative response (no
reaction) occurred the next stronger force was applied. The test was continued until the
response to 4 more stimuli after the first change in response had been obtained. The
highest force tested was 4.31. The cut-off threshold was 2g.

The series of scores (i.e, “flexion reaction” and “no reaction”) and the force of the last
filament applied were used to determine the mechanical threshold as described in
Chaplan et al., Journal of Neuroscience Methods. 53(1):55-63, 1994 Jul. The threshold
determined is that to which the animal would be expected to respond to 50% of the

time. Mice were sacrificed after von Frey measurements were accomplished.

4. Effects of administration of compound # 16A on the development of neuropathic
pain

Compound # 16A was administered to SNI mice as described above. Von Frey
measurements were performed as described above. Compound # 16A had a
hypoalgesic effect on SNI mice. Von Frey measurements were performed at ipsi-lateral
and contra-lateral paws of the animals at day 107 after surgery. Animals treated with
compound # 16A displayed a significant increase of threshold values indicating reduced
sensitivity to mechanical stimuli (reduced allodynia). In comparison, animals treated with

vehicle per os alone displayed low thresholds indicating high allodynia.
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These findings signify that compound # 716A is effective as a hypoalgesic drug in

models of chronic neuropathic pain.

Biological Example 3

Formalin Assay — Model of inflammatory processes/ inflammatory and chronic
neuropathic pain

The formalin assay in mice is a valid and reliable behavioral model of nociception and is
sensitive to various classes of analgesic drugs (Hunskaar S, Hole K, Pain. 1987
Jul;30(1):103-14.) The noxious stimulus is an injection of 10 pl diluted formalin (2% in
saline) subcutaneous or intraplantar into the left hind paw. The response is licking and
flinching of the injected paw. The response shows fwi phages, which reflect different
parts of the inflammatory process (Abbott et al 1995), an early/acute phase 0-5 min
post-injection, and a late/chronic phase 5-30 min post-injection. The following protocol
describes one possible way to conduct the experiment:

1. Injection of formalin and administration of CDK-inhibiting compound

Age, sex and weight matched wildtype mice (C3HeB/FedJ) are used in this assay. Prior
to formalin injection the animals are randomly subdivided into experimental groups of 10
animals each. Thirty minutes prior to formalin injection, a suitable dose of a CDK
inhibitor dissolved in (400ul) of 2 % Hydroxprolylcellulose; 0.25 % Lactic Acid (85 %
solution)) can be administered by i.p. injection. Similarly, Ik Kinase (IKK) inhibitor (30
mg/kg) in (400ul) of 2 % Hydroxprolylcellulose; 0.25 % Lactic Acid (85 % solution)
(positive control), or vehicle alone ((400ul) of 2 % Hydroxprolylcellulose; 0.25 % Lactic
Acid (85 % solution)) (negative control) can be administered by i.p. injection 30 min
before formalin injection.

For formalin injection the mouse is held with a paper towel, in order to avoid disturbance
of the injection by movements. The injected hind paw is held between thumb and
forefinger and 10ul of Formalin (2%) is injected subcutaneously (s.c.) between the two
front tori into the plantar hind paw using a Hamilton syringe. The behavior of the
formalin- and inhibitor-treated mice is analyzed as described below.
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2. Behavioral analysis of mice after injection of formalin and administration of
CDK-inhibiting compound

The behaviour of the formalin-treated mice, i.e. licking and flinching, is monitored by an
automated tracking system (Ethovision 3.0 Color Pro, Noldus, Wageningen,
Netherlands) over a defined period of time: measurement is initiated 5 min after formalin
injection and terminated 30 min after formalin injection. This time frame covers phase |l

of formalin-induced nociception (pain), which is hyperalgesia.

Two different fluorescent dyes are used for topically marking the injected hind paw
(yellow dye) (Lumogenyellow; BASF Pigment, Cologne, Germany) and the contralateral
paw (blue dye) (Lumogenviolet; Kremer Pigmente, Aichstetten, Germany) respectively.
To determine licking behaviour, mice are monitored with a CCD camera. After
monitoring and recording, the video is analyzed using the EthoVision software
(Ethovision 3.0 Color Pro, Noldus, Wageningen, Netherlands) or by manual analysis.
Fluorescent dot sizes and fluorescence intensities were measured and reduction of
fluorescent dot size through licking and biting was calculated. The overall licking time
intensity was automatically calculated by comparison of dot size reduction of treated

versus untreated paws.

As another variant of assay read out, the licking behaviour of the individual animals was
tracked manually based on video files. Licking times were recorded over 30 minutes
after formalin injection and subdivided for three different licking zones (dorsum, plantar,
toes). Overall licking times can be calculated for each animal as well as each
experimental group and be used as a parameter for determination of compound
efficacy.

As a result it was found that mice receiving vehicle treatment prior to formalin injection
(negative control) displayed a prolonged licking time and a significant reduction of
fluorescent dot size at the formalin-treated paw.

In contrast, a reduction in licking time and in consequence no significant reduction of
fluorescent dot size of the formalin-treated paw could be observed in test
compound/formalin-treated mice. The same effect, i.e. a reduction in licking time and a
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minor change in fluorescent dot size, was observed in control mice treated with Ikappa

kinase inhibitor (IKK; for function of IKK see Figure 2, positive control).
This observation is indicative for reduced inflammatory/chronic inflammatory pain
perception in CDK9 inhibitor-treated mice and for a hypoalgesic effect of the tested

compound.

Biological Example 4

Carrageenan Assay in mice — Model of Inflammation and Inflammatory Pain

The model of carrageenan induced paw edema is a standard laboratory assay used to
predict anti-inflammatory activity and reduction of inflammation-induced pain perception
of respective compounds. The following protocol describes one possible way to

conduct the experiment.

The basic measurement constitutes in the measurement of edema and mechanical as

well as thermal hypersensitivity in response to irritants, such as carrageenan.

Inflammation and resulting inflammatory pain is induced by subcutaneous injection of 25
ul of 1% carrageenan (in saline) into mice hind paw (ipsi-lateral paw). Each group of 10
mice receives administration of a compound according to Formula I, 30 mg/kg body
weight, vehicle ((400ul) of 2 % Hydroxprolylcellulose; 0.25 % Lactic Acid (85 %
solution)) and saline (physiol. NaCl) by i.p. injection 30min prior to carrageenan

injection. Contra-lateral paws do not receive carrageenan injection.

1.1  Effects of administration of a CDK-inhibiting compound on carrageenan-treated
mice

Paw edema induced by carrageenan injection are detected by increased paw size
measured from dorsal to plantar at the metatarsus region of the injected (ipsi-lateral)
paws. Sizes of ipsi- and contra-lateral paws serve as surrogate markers for
inflammation and are measured at several time points after carrageenan injection:
before injection (-1), 2h (2), 3h (3) 4h (4), 5h (5), 6h (6), 24h (24) after injection.
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The paw size of all mice may increase, e.g., by 2 to 3mm (+10%) within the first hour
after carrageenan injection, independent of the type of treatment substance injected 30
minutes prior to carrageenan. During the time course, mice which received treatment
with a CDK-inhibiting compound prior to carrageenan injection may display a reduction
of the edema until 24h after carrageenan injection: the increase in paw size could drop
e.g. from 10% down to 8%. In contrast, the paw size of the control mice could increase
by 30% in average at this time point. After 24h post carrageenan injection, the size of all
paws treated with carrageenan may increase to reach its maximum at 96h after

injection.

As a read-out of the carrageenan assay, a Hargreaves Assay may be performed,
wherein said assay allows the measuring of thermal sensitivity to radiant heat. The
Hargreaves assay (Hargreaves et al., 1988) measures nociceptive sensitivity in a freely
moving animal by focusing a radiant heat source on the plantar surface of an animal’s
hindpaw as it stands in a plexiglass chamber. Specifically, the lower side of a paw is
exposed to a luminous source, generating a temperature of, e. g. 55°C. Thermal
sensitivity is measured as latency between start of exposure and lifting/pulling the

exposed paw.

Mice treated with a CDK9 inhibitor as disclosed herein and carrageenan, or with
Naproxen and carrageenan, or with solvent and carrageenan, respectively, are
subjected to a Hargreaves assay. Mice treated with a CDK inhibitor and carrageenan
could display a longer latency, compared to negative control mice. This observation
would be indicative for a hypoalgesic effect of the CDK inhibitors as disclosed herein.

Biological Example 5

Carrageenan Assay in rats — Model of Inflammation and Inflammatory Pain

The following depicts one possible way of performing the carrageenan assay in rats.
Said assay detects analgesic/anti-inflammatory activity in rats with inflammatory pain,
following the protocol as described by Winter et al (Proc. Soc. Exp. Biol. Med., 111,
544-547, 1962).
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Rats (200 — 250 g) are injected with a suspension of carrageenan into the lower surface
of the right hindpaw (0.75 mg per paw in 0.05 ml physiological saline). Two hours later
rats are submitted consecutively to tactile and thermal stimulation of both hindpaws.

For tactile stimulation, the animal is placed under an inverted acrylic plastic box (18 x
11.5 x 13 c¢cm) on a grid floor. The tip of an electronic Von Frey probe (Bioseb, Model
1610) is then applied with increasing force first to the non-inflamed and then the
inflamed hindpaw and the force required to induce paw-withdrawal is automatically
recorded. This procedure is carried out 3 times and the mean force per paw is

calculated.

For thermal stimulation, the apparatus (Ugo Basile, Reference: 7371) consists of
individual acrylic plastic boxes (17 x 11 x 13 cm) placed upon an elevated glass floor. A
rat is placed in the box and left free to habituate for 10 minutes. A mobile infrared
radiant source (96 £ 10 mW/cm?) is then focused first under the non-inflamed and then
the inflamed hindpaw and the paw-withdrawal latency is automatically recorded. In
order to prevent tissue damage the heat source is automatically turned off after 45

seconds.

After the behavioral measures, the paw edema is evaluated by measuring the volume of
each hindpaw using a digital plethysmometer (Letica, Model 7500), which indicates

water displacement (in ml) induced by paw immersion.

10 rats are studied per group. The test is performed blind.

The test substance, such as a CDK inhibitor according to Formula | as presented
herein, will be evaluated at 2 doses (10 and 30 mg/kg), administered p.o. 60 minutes

before the test, and compared with a vehicle control group.

Morphine (128 mg/kg p.o.) and acetylsalicylic acid (512 mg/kg p.o.), administered under
the same experimental conditions, will be used as reference substances.

The experiment will therefore include 6 groups. Data will be analyzed by comparing
treated groups with vehicle control using unpaired Student's t tests.
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Rats treated with a CDK9 inhibitor as disclosed herein and carrageenan, or with
Naproxen and carrageenan, or with solvent and carrageenan, respectively, are
subjected to a Hargreaves assay. Rats treated with a CDK inhibitor and carrageenan
should display a longer latency, compared to negative control rats. This observation
would be indicative for a hypoalgesic effect of the CDK inhibitors as disclosed herein.

Biological Example 6

A. LPS In Vivo Assay (LPS) — Model of Cytokine Repression In Vivo

For the LPS induced model of septic shock, mice receive an intraperitoneal (i.p.)
injection of 30 ug bacterial Lipopolysaccharide (LPS; L2630 SIGMA) in saline. Said
LPS-mediated initiation of the inflammatory signalling cascade results in increasing

blood serum concentrations of cytokines such as e.g. TNFa, IL-6 and IL13. Blood can
be taken from these animals at defined time points. Thereafter, serum will be separated
and the samples can be stored at —80°C until cytokine concentrations are measured
using commercial ELISA assays. (AL Moreira et al., Braz J Med Biol Res 1997,
30:1199-1207).

It has been recognized that inflammatory mediators such as the cytokines TNFa, IL6
and IL1R can contribute to persistent pain states as well as inflammatory disorders.
After being released from immune cells like macrophages in peripheral and microglia in
CNS tissues, these mediators seem to play a pivotal role not only in inflammatory and
neuropathic pain but also in inflammatory disorders such as rheumatoid arthritis (F
Marchand et al., Nat Rev Neurosci 2005; 6 (7); 521-532). Thus, inhibition of tumor
necrosis factor o (TNFa) represents a relevant target for the treatment of inflammatory
diseases as well [Lavagno et al., Eur J Pharmacol 2004; 501, 199-208].

The LPS in vivo assay can be used as a powerful model to address repression of

cytokine expression by pharmacological treatments.

1. Induction of cytokine expression in wildtype mice
Wildtype mice (strain C3HeB/FeJ) (age, sex and weight matched) were injected with 30
Mg LPS (SIGMA) intraperitoneally. 90 minutes after LPS administration these animals
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were anaesthetized with 0.1 ml/10 g bodyweight Ketamine-Rompun (50/20 mg/ml), and

blood for serum preparation was taken via cardiac puncture.

2. Administration of CDK-inhibiting compounds to LPS mice
Pharmacological treatment groups (n=4) of LPS mice received intraperitoneal (i. p.)
injections of CDK-inhibiting compounds or the vehicle (negative control), respectively. In

particular, compounds # 1A and 16A were administered.

10 or 30 mg/kg (compound per bodyweight) of a CDK inhibitor, dissolved in 20 %
DMSO, 5 % Tween 80, 10 % Tris 1M pH8, 20 % PEG400, 45 % PBS was administered
as a single dosage 30 min prior to LPS stimulation. Vehicle control was administered in

the same manner.

90 minutes (min) after LPS stimulation, blood samples were taken from the mice.
Previously, the 90 min time point had been identified as the peak of TNF alpha

expression in this animal model by a time course experiment.

The effect of pharmacological treatment with CDK inhibitors on cytokine levels in LPS

mice was analyzed in commercial ELISA assays as described below.

3. Determination of cytokine blood serum concentrations in LPS mice after
administration of CDK-inhibiting compounds

Blood samples (~500 pl/animal) from the LPS animals were incubated on wet ice for 30
min after cardiac puncture. Afterwards the samples were centrifuged for 15 min at
13.000 rpm. Serum was separated from the clot and stored frozen at —80°C.

Serum concentrations of TNF alpha and IL6 within the samples were measured by
using commercial ELISA Kits (Natutec) according to the manufacturers instructions.
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4. Effects of administration of compounds # 1A and 16A on the protein
expression of cytokines

Compounds # 1A and 16A were administered to LPS mice as described above. ELISA
based determinations of cytokine serum concentrations were performed as described
above. Comparison of compounds # 1A and 16A treated versus vehicle treated control
animals displayed a significant repressive effect on TNFa and IL6 protein concentration
in the blood serum. The results of administration of compounds # 1A and 16A on LPS
induced mice are shown in Figure 3, which depicts the results of cytokine
measurements (TNFalpha) performed with LPS induced mice.

These findings indicate that compounds # 1A and 16A are effective suppressive drugs
of cytokines TNF alpha and IL6 in models of cytokine expression.

Biological Example 7
A. In Vitro THP-1 Assay — In Vitro Model of Cytokine Inhibition

The human THP-1 cell line can be utilized as an in vitro model of cytokine expression as

mediated by Lipopolysaccharide (LPS) or Tumor Necrosis Factora [TNFal].
Monocytic THP-1 cells (ATCC; TIB-202) can be differentiated into macrophage-like cells
expressing pro-inflammatory cytokines like TNFa, IL6 and IL13 upon induction with LPS

or by TNFa (autocrine induction) itself.

It has been recognized that inflammatory mediators such as the cytokines TNFa, IL6
and IL1R can contribute to persistent pain states as well as to inflammatory disorders.
After being released from immune cells like macrophages in peripheral and microglia in
CNS tissues, these mediators seem to play a pivotal role not only in inflammatory and
neuropathic pain but also in inflammatory disorders such as rheumatoid arthritis (F
Marchand et al., Nat Rev Neurosci 2005; 6 (7); 521-532). Hence inhibition of tumor
necrosis factor o (TNFo) represents a relevant target in the treatment of inflammatory
disorders as well [Lavagno et al., Eur J Pharmacol 2004; 501, 199-208].
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Therefore, the THP-1 in vitro assay can be used as a powerful screening model to
address pharmacological inhibition of cytokine expression (U Singh et al, Clin Chem
2005; 51 (12); 2252-6], K Rutault et al., J Biol Chem 2001; 276 (9); 6666-74].

1. Growth and differentiation of THP-1 cells

THP-1 cells are grown in modified RPMI-1640 medium (ATCC, Cat. No. 30-2001)
supplemented with 10% FCS and 1% Pen/Strep. For cytokine inhibition assays, cells
are seeded at a density of 5 x 10° cells/ml into 6-well plates in standard growth medium
supplemented with 100 ng/ml PMA (Sigma, P1585) to induce differentiation into
macrophage-like cells. After 24 hours, the medium is replaced with standard growth
medium (without PMA) and the cells are incubated for another 48 hours to complete
differentiation.

2. Treatment of differentiated THP-1 cells with CDK-inhibiting compounds and
LPS stimulation

After 72 h of differentiation, the medium is replaced with serum free growth medium ,
and CDK-inhibiting compounds as well as reference compounds such as positive and
negative controls, each dissolved in DMSO are added at concentrations ranging from
0.5 to 5 uM (final concentration of DMSO in the well is 0.1%). Cells are incubated for 60
min with compounds prior to stimulation with 100 ng/ml LPS (Sigma, L2630) for another
4-48 hours. Supernatants are collected and assayed immediately for cytokine
expression, e.g. for TNFa, IL-6 and IL-1b using commercially available sandwich ELISA
assays (eBioscience, Cat. No 88-7346, 88-7066, 88-7010) or kept frozen at 20°C until

evaluation.

3. Determination of cytokine concentrations in THP-1 supernatant after
administration of CDK-inhibiting compounds

Concentrations of TNFa, IL6 and IL13 within the cell culture supernatants are measured
by using commercial ELISA Kits (eBioscience) according to the manufacturers

instructions.
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4. Effects of treatment with CDK-inhibiting compounds on the protein
expression of cytokines in THP-1 cell supernatants

CDK-inhibitory compounds # 1A, 16A, 20A, and 25A were administered to
differentiated THP-1 cells in triplicates as described above (see section 2.). After 60 min
of pre-incubation with test or reference compound (SB203580, a p38 inhibitor and
BMS345541, an IKK-inhibitor) alone, cells were stimulated with LPS. After incubation for
4-48 h, supernatants were collected and ELISA based determinations of cytokine
supernatant concentrations were performed as described in section 3, supra.

Comparison of cells treated with compounds # 1A, 16A, 20A, and 25A and reference
compounds versus cells treated with vehicle (DMSO) displayed a significant inhibitory
effect of compound # 1A, 16A, 20A, and 25A on TNFa and IL6 protein concentration in
the cell supernatant. Compared to reference compounds SB203580 or BMS345541,

these compounds exhibited a similar or better inhibition of TNFao/Il-6 expression.

The effects of administration of compounds # 1A, 16A, 20A, and 25A on expression of
TNFo and IL-6 in LPS induced THP-1 macrophages are shown in Figure 4A and 4B.
Figure 4A shows the results of TNFa-measurements in LPS-induced THP-1
macrophages, while Figure 4B shows the results of IL-6 measurements in LPS-
induced THP-1 macrophages.

These findings indicate that CDK-inhibitory compounds # 1A, 16A, 20A, and 25A are

effective suppressors of expression of cytokines TNFa and IL-6.

Biological Example 8

A. In Vitro Kinase Inhibition Assays

IC50 profiles of compounds 1A-30A were determined for cyclin-dependent kinases
CDK2/CycA, CDK4/CycD1, CDK5/p35NCK, CDK6/CycD1 and CDK9/CycT in enzymatic
kinase inhibition assays in vitro. IC50 values as obtained in these assays were used for
evaluating the specific selectivity and potency of the compounds with respect to CDK9

inhibition.
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Results obtained in these assays were used to select compounds displaying specificity
for CDK9. Specifically, it was intended to distinguish the CDK9-specific compounds
from other compounds having significant inhibitory potency also with regard to other
CDKs, i.e. on some or all of CDKs 2, 4, 5, and 6. This separation is essential in order to
avoid adverse (cytostatic/cytotoxic) effects, which may occur upon inhibition of cell cycle
relevant CDKs 2, 4, 5, and 6.

Furthermore, these data were used to establish structure activity relationships (SAR)
supporting the design of new and even improved structures/compounds with respect to

potency and selectivity.

1. Test compounds
Compounds were used as 1 x 10% M stock solutions in 100 % DMSO, 100 pl each in
column 2 of three 96-well V-shaped microtiterplates (in the following, said plates are

referred to as “master plates”).

Subsequently, the 1 x 10 M stock solutions in column 2 of the master plates were
subjected to a serial, semi-logarithmic dilution using 100 % DMSO as a solvent,
resulting in 10 different concentrations, the dilution endpoint being 3 x 10°” M/100 %
DMSO in column 12. Column 1 and 7 were filled with 100 % DMSO as controls.
Subsequently, 2 x 5 ul of each well of the serial diluted copy plates were aliquoted in 2
identical sets of "compound dilution plates”, using a 96-channel pipettor.

On the day of the kinase inhibition assay, 45 ul H2O were added to each well of a set of
compound dilution plates. To minimize precipitation, the H,O was added to the plates
only a few minutes before the transfer of the compound solutions into the assay plates.
The plates were shaken thoroughly, resulting in "compound dilution plates/ 10 %
DMSO" with a concentration of 1 x 10 M/10 % DMSO to 3 x 10 M/10% DMSO in
semilog steps. These plates were used for the transfer of 5 yl compound solution into
the "assay plates". The compound dilution plates were discarded at the end of the
working day. For the assays (see below), 5 ul solution from each well of the compound
dilution plates were transferred into the assay plates. The final volume of the assay was
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50 yl. All compounds were tested at 10 final assay concentrations in the range from 1 x
10 M to 3 x 10 M. The final DMSO concentration in the reaction mixtures was 1 %

in all cases.

2. Recombinant Protein Kinases

For the determination of inhibitory profiles, the following 5 protein kinases were used:
CDK2/CycA, CDK4/CycD1, CDK5/p35NCK, CDK6/CycD1 and CDK9/CycT. Said
protein kinases were expressed in Sf9 insect cells as human recombinant GST-fusion
proteins or His-tagged proteins by means of the baculovirus expression system.
Kinases were purified by affinity chromatography using either GSH-agarose (Sigma) or
Ni-NTH-agarose (Qiagen). The purity of each kinase was determined by SDS-
PAGE/silver staining and the identity of each kinase was verified by western blot

analysis with kinase specific antibodies or by mass spectroscopy.

3. Protein Kinase Assay

All kinase assays were performed in 96-well FlashPlates™ from Perkin EImer/NEN
(Boston, MA, USA) in a 50 ul reaction volume. The reaction mixture was pipetted in four
steps in the following order:

» 20 pl of assay buffer (standard buffer)

* 5 ul of ATP solution (in H20)

* 5 pl of test compound (in 10 % DMSO)

* 10 pl of substrate / 10 pl of enzyme solution (premixed)

The assay for all enzymes contained 60 mM HEPES-NaOH, pH 7.5, 3 mM MgClz, 3 mM
MnCly, 3 uM Na-Orthovanadate, 1.2 mM DTT, 50 pg/ml PEG20000, 1 uM [ -*P]-ATP
(approx. 5 x 1005 cpm per well).
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The following amounts of enzyme and substrate were used per well:

# Kinase Kinase Kinase Substrate Substrate
Lot # ng/50 ul ng/50 ul

1 CDK2/CycA SP005 100 Histone H1 250

2 CDK4/CycD1 SP005 50 Rb-CTF (Lot 009) 500

3. CDK5/p35NCK SP001 50 Rb-CTF (Lot 009) 1000

3 CDK6/CycD1 SP003 400 Rb-CTF (Lot 009) 500

4 CDK9/CycT 003 100 Rb-CTF (Lot 009) 1000

Reaction mixtures were incubated at 30° C for 80 minutes. The reaction was stopped
with 50 pl of 2 % (v/v) HsPQOy, plates were aspirated and washed two times with 200 pl
H-O or 200 pl 0.9 % (w/v) NaCl. Incorporation of **P was determined with a microplate
scintillation counter (Microbeta, Wallac).

All assays were performed with a BeckmanCoulter/Sagian robotic system.

4. Evaluation of Raw Data

The median value of the counts in column 1 (n=8) of each assay plate was defined as
"low control". This value reflects unspecific binding of radioactivity to the plate in the
absence of a protein kinase but in the presence of the substrate. The median value of
the counts in column 7 of aach assay plate (n=8) was taken as the "high control", i.e. full
activity in the absence of any inhibitor. The difference between high and low control was
referred to as 100 % activity. As part of the data evaluation, the low control value from a
particular plate was subtracted from the high control value as well as from all 80
"compound values" of the corresponding plate. The residual activity (in %) for each well
of a particular plate was calculated by using the following formula:

Res. Activity (%) = 100 X [(com of compound — low control) / (high control — low
control)]

The residual activities for each concentration and the compound IC50 values were
calculated using Quattro Workflow V2.0.1.3 (Quattro Research GmbH, Munich,
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Germany; www.quattro-research.com). The model used was "Sigmoidal response
(variable slope)" with parameters "top" fixed at 100% and "bottom" at 0 %. On testing,
the IC50 values of compounds 1A-30A were all between 1nM and 10uM.

Results
Table 3 shows the biological data for examples 1 to 157.

Table 3:
Compound Efficacy CDK9-1Csy | CDK9-0.1 M

1 0.99 10
2 0.28 0.018 26
3 0.77 0.039 45
4 1.39 75
5 0.22 0.019
6 1.02 0.173
7 0.83 59
8 0.64 41
9 0.71 48
10 1.17 96
11 1.17 106
12 1.31 63
13 1.33 48
14 1 58
15 0.43 27
16 0.71 28
17 0.79 84
18 0.25 17
19 0.99 29
20 1.06 108
21 1.3 109
22 1.02 107
23 1.14 61
24 0.23 17
25 0.13 10
26 0.49 21
27 0.21 12
28 0.95 108
29 1.07 84
30 0.52 33
31 0.51 30
32 0.15 10
33 0.4 19
34 0.15 12
35 1.13 106
36 1.1 88
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37 1.09 81
38 0.16 9
39 0.87 42
40 1.17 56
41 0.98 45
42

43

44

45 0.97 38
46 0.87 34
47

48

49

50

51 1.08 1.25

52 1.06 0.116

53 1.01 1.08

54 1.08 111
55 1.01 56
56 1.12 83
57 1.06 100
58 0.98 102
59 1 112
60 1.1 116
61 0.95 86
62 0.92 27
63 1.21 70
64 0.94 21
65 0.4 17
66 1.09 26
67 0.96 23
68 1.02 23
69 0.55 17
70 1.08 104
71 1 74
72 1.12 58
73 1.19 92
74 0.97 61
75 0.44 48
76 0.95 88
77 1.17 92
78 0.52 36
79 0.25 23
80 0.39 28
81 0.86 55

PCT/EP2008/063715
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HPLGsubst i t utégh pgrfeeance liquid chromatographgel i s sel ect ed
fron1ary ryl, carbocyclyl and heterocyclyl
NE 3 and may igﬁgs%ﬁgggltuted by one or nore substituents
NMMas def i ngdvieed or;ypimneml is an aryl or heteroaryl
group, it my, be substituted by one or nore
rt substituBettios tEe€ed from wherein phenyl is
Ph optlonalb% ﬁybstltuted by nethyl, nethoxy, hal ogen,
hal orret hy uor onet hoxy or trifluoronethoxy; 20when
PPhsR21 is aTaeh@mﬁphﬁéghme het erocyclic group it may be
substltui 8 one or nore substituents selected from
THF et hyl ?Ea drei{88en; R22 is hydrogen or 01_6 al kyl
TEA optlonalkyﬂﬁﬂgégéﬁyggﬂ by hal o or hydroxyl; R11
eac ependently represent a subst i t uent
TLC sel ect edThinonayérZ3uon@tograpkyl or R11 and R12 are
j oined such that together they forma 3-8 nenbered
non-aromatic ring; R15 represents H or
01 4alkyl; R2 represents H, 01 6alkyl or NHZ2;
each R3 independently represents a substituent
selected fromthe group consisting of 3001 _6alkyl,
C2_6al kenyl, C2_6al kynyl, Cl1_6hal oal kyl
C3_8cycl oal kyl (optionally substituted by WO
2009/ 047359PCT/ EP2008/ 063715 202 net hyl, oxo or
hal ogen), phenyl (optionally substituted by nethyl,
nmet hoxy, hal ogen, hal onet hyl fl uoromethoxy or
trifluoromethoxy), -Cl _6alkyl-OH, -Cl_4al kyl phenyl
(optionally substituted by nethyl, methoxy, hal ogen,
hal onet hyl fl uoromet hoxy or trifl uoronethoxy),
Cl_6al koxy-, Cl1_6al kenyl oxy, C3_6al kynyl oxy-,
Cl_6hal oal koxy-, -0-03_ 5 8cycl oal kyl,
-0-Cl_4alkyl- C3_8cycl oal kyl, -0-phenyl (optionally
substituted by nethyl, nethoxy, hal ogen, hal onethyl
fluoronethoxy or trifluoronethoxy), -0-Cl_4al kyl phenyl
(optionally substituted by nethyl, nethoxy, hal ogen,
hal onmet hyl fl uoromet hoxy or trifl uoronethoxy),
-S(Cl_6al kyl), -SQ(Cl_6alkyl), -S02Cl1_6al kyl,
-S02C3_8cycl oal kyl, -SO2- NR31R32, -C(0)Cl_ 6a1 kyl ,
-C(0) C3_8cycl oal kyl, -C(0)0OH, -C(0)0C1_6al kyl, -O(O) N
R31 R32, 10 -G 4a| kyl - O G - 4al kyl
-G _4al kyl -O- G _4al kyl - OH,
-G _4al kyl -O- G _4al kyl -0-G _4al kyl , -C1-
4al kyl - O C3_7cycl oal kyl, -G _4al kyl -C(0) G _6al kyl,
-Cl _4alkyl-C(0)0OH, -Cl1_4alkyl-C(0)0C1- 4al kyl,
-Cl_4alkyl-C(0)-NR31R32, -NH SO02R33, -N(Cl_4al kyl
) - SO2R33, -(Cl_4alkyl)NR31R32, - NR31R32,
-(Cl_6alkyl) NR31R32, nitro, hal ogen, cyano, hydroxyl;
R31 and R32 each independently represent a substituent
selected fron1H O 15 4al kyl or Cl_4hal oal kyl or R31

N - 1 . 1. a2 M I r o ~ O~



20 2. A conmpound as clained in claim1l wherein: Ais N
and Bis CH C(01 4alkyl) or C(NH2), Rl is selected
wo eanamos 1389 gr oup consi sting of: G _8al kyl ; PCT/EP2008/063715
01_8hal oal kyl; 25 R6Rzi \ /N-(CO" 1 R/R53 aryl;
heteroaryl; WD 2009/ 047359184/ EP2008/ 063715 203 C3_12
carbocyclyl; heterocyclyl; C _6alkyl-aryl;
CLAIMS 6alkyl- heteroaryl; 5-Cl_6alkyl-carbocyclyl;
C _6al kyl -heterocyclyl; Ci _6al kyl -C(0)OH;
1.  CA comipoundi$O)éretadadioplia IR ' 111-1/ R64 1/ / 1\ R7R10
R5

R2

PN

0] N |A
WJLN)\ Z |
| TR
Ra \

Formula (I)

or a pharmaceutically acceptable salt, solvate or polymorph thereof, including all

5 tautomers and stereoisomers thereof wherein:
Ais N and B is CH, C(C1alkyl) or C(NHy),
R?is H or methyl;

R is selected from the group consisting of:

Ci.g alkyl; -NR°R’, Cy alkyl-NR°R”, R?®, -C1 alkyl-R®, -C1 alkyl-C(O)OR®, Cysalkyl-
10  C(O)R*, -NR'-(Cis alkyl)-NR°R’, -NR'"-(Cy alkyl)-R®, -NR"-(C;. alkyl)-C(O)OR?, -
NR'R?, O-(C1 alkyl)-NR°R’, -O-(Ci.salkyl)-R?, -O-(Cisalkyl)-C(O)OR?, -OR?, Ci
alkyl-OR®, Cis alkyl-SR?, C-Cs alkyl-NR'R?, (Cy.s alkyl)-O-(C1.s alkyl)-R®, (Cis

alkyl)-S-(C1.s alkyl)-R*®, C(O)R%;

where alkyl moieties may be straight or branched and may be substituted by one

15 or more substituents chosen from halo, methoxy, ethoxy NR®R’ or a nitrogen-

containing heterocyclic ring;

R* represents H or Cy4-alkyl;

R® and R are each independently selected from the group consisting of H, Cx.

salkyl, hydroxy-C,ealkyl-;

20 R represents H or Cyalkyl;

R% is selected from aryl, heteroaryl, carbocyclyl and heterocyclyl and may be

substituted by one or more substituents selected from:
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10- NR10C1_6al kyl -aryl; NRLCl_6al kyl - heteroaryl ;
NR1C1_6al kyl - carbocycl y1; NRLC1_6al kyl - heterocycl y1;

WORDOA1738al kyl - C(0) OH; 15- NRLOCL_6al kyl - C(O) 0QiCcHEPI0Y$/063715

NRlaryl; NRlOheteroaryl; NRlcarbocyclyl
NRlhet erocycl y1; R4 To7111, 206 \ 1/ N-(C) - 0 /1 20R7R5
0Cl1_6al kyl -aryl; WD 2009/ 047359PCT/ EP2008/ 063715 204
OC],sﬁlkylkgaz-aalteeyloé)rzydalkyny](atwaﬁlvldybh oxanbloe gubstityted by one or more
09 sal FII - he I clyl; 0OCl_6al kyl -C(0)OH,;

Gl 1 _dalkyl; “CQaryl; Oneteroaryl;

R?', -C14 alkyl-R*'; OR?", O(C1.4 alkyl)R?', SR*, SOR?", SO.R?', C(O)R*, Ci4
alkyl-OR?',

-O(Czsalkenyl), -O(Czsalkynyl), any of which may be substituted by one or more
halo or OH substituents;

OR?%, -SR# —SOR?%*, -SO,R%*, -C(0)R%, -C(O)OR?, -C1.4 alkyl-O-R%, -C..
salkyl-O-Cq4alkyl-O-R?, Cy4alkyl-C(O)R%, -Cisalkyl-C(O)R*, NR''C(O)OR%,
NR"'C(O)R??, -S0»-NR'"R', -C(0)-NR"R'™, -Cj4alkyl-C(O)-NR'R', -NH-
SO,R™, -N(C14alkyl)-SO,R™, -(Ci4alkyl)NR'R', NR'R', -(Cysalkyl)NR''R'?,
nitro, halogen, cyano and hydroxyl; and when R? is carbocyclyl or heterocyclyl
or an aromatic group in which an aromatic ring is fused to a non-aromatic ring,

R? may additionally be substituted by oxo;

R*' is selected from aryl, heteroaryl, carbocyclyl and heterocyclyl and may
be substituted by one or more substituents as defined below;

when R?' is an aryl or heteroaryl group, it may be substituted by
one or more substituents selected from: wherein phenyl is
optionally substituted by methyl, methoxy, halogen, halomethyl
fluoromethoxy or trifluoromethoxy;

when R?' is a carbocyclic or heterocyclic group it may be
substituted by one or more substituents selected from methyl, oxo
or halogen;

R?2 is hydrogen or Cy. alkyl optionally substituted by halo or hydroxyl;

R" and R'? each independently represent a substituent selected from H
or Cisalkyl or R'"" and R'? are joined such that together they form a

3-8 membered non-aromatic ring;

R represents H or Cy.4alkyl;

R? represents H, Cisalkyl or NHy;

each R® independently represents a substituent selected from the group consisting of
Ciealkyl, Cosalkenyl, Cosalkynyl, Cighaloalkyl, Csscycloalkyl (optionally substituted by
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Ccar bocyclyl; and OCheterocyclyl; 10wherein any of the
af oresaid aryl and heteroaryl may optionally be
waepimsbiises ed by one or nore groups independent PGT/EP2008/063715
sel ected fromthe group consisting of Cl_6alkyl, C2-
6al kenyl , C2_6al kynyl, Cl_6R”8%oal kyl, C3_8cycl oal kyl
(opti onaIIy substi t ut ed by methyl, oxo or hal ogen),
methyherg| or( b@lt)'gen)al phenyl mpﬁianailchLMtittﬁecﬂnhy, meti\Hormethoxy, halogen,

nalonggh - Bpetihelz %?ylé?r o DTS AR, 16 saligyiQh phafyralkylphenyl
(optlohmyﬁrsﬁjﬁétlﬂhéﬂyby'@eﬁﬁﬂ' th)( S%BﬁigeﬁwUtWoﬁﬁétmt Mydromethoxy or

?&% hal’onet hyl Tl uor omet hoxy
trifluorernethasybnet gAY @aeﬁﬂenwb@wa Qaseﬁﬂyw'@wox(% shaloalkoxy-, -O-Ca.

ey el (L SHoBRRPELS e SRR o mein

meth@stmalbgéwdhbly)rrrmhvy]yﬂuornsﬁtdmwy dﬂatlruﬂlenmmtﬁbmet toyC, 4aIkyIphenyI
fl'uor omet hoxy or trifl uoronet hoxy 0- Cl _4al k henyl
(optlopggy,%mgtlpyegoby sTSHM t (LROKY; ﬁ@{qg)g I luoromethoxy or

tnﬂuofk%gﬁw Rv), @(ﬁg‘fé@% f§<g(1?i‘ gg%R/D ?Ozééalﬁ Ga(fﬁcf%cycloalkw SO,
NR*'R oa&mmlsakyl,,C«Smeemmycac(@»oH “S@)ORILRIZ, -C(O)- NR*'R*,

C 4a||%§1g§ Scaokil tﬁﬂ 4a|kcij%§33mﬁ| bt - Yialkyi-8-8) 2dlky1-0-Caalkyl, -Gy
salkyl: @ce%ygbémgr Q@%@ik&&bioz)é% éa‘ﬁﬁjl kstih 4%1|9| Ctah&H, - SHualkyl-C(0)OC .

salkyl; €4 wﬂoo NB RS%;cNdfaSQgRW--&(cmmw -SCLB Gi-(Gadatip )INRY' R, -
NRY'R 551 aueﬂ V') Ra@( 'irﬁglﬁa'ogﬁﬁ Aal k}\él '@CSQ) OF1_4aI kyl ,

gapm gﬂl %ﬁ%zr%%peq‘q( O|t84r%|l? er?:ll %g gﬁl{gygﬁéeﬁlected from H, Ci.
an‘ﬂkﬁ’@*'Q POBANFLERY BN FO* LR M PLERTIH SV LYo a 3-8

eterocyclyl” may optionally be su |tute by on
omermberegrrmnparqmaiepmgjent ly sel ected from the group
consisting of G - 306al kyl, C2_6al kenyl, C2_6al kynyl,
CR 6regresdrity IH 003 . 2aliglt oal kyI (optional I y substitut ed
by nethyl, oxo or hal ogen), phenyl (optionally
x repfasenty thigt egmbir wtduelgenﬂéh px@lectadOR® substituents on the phenyl ring,
2009/ 047359PCT/ EP2008/ 063715 205 hal ogen, hal onet hyl
in thefrage éndt hoxy or trifluoromethoxy), -Cl_6alkyl- OH,
- G 4al kyl phenyl (wherein phenyl is optionally
2.  sAmampairstapglamsedyn claiptthekegreimal ogen, hal onet hyl
fl uoromet hoxy or trifluoronethoxy), Cl_6al koxy-,

A is NCabe Bkis rGH 08{G 1 BkyBok@tNHOxy-, Cl_6hal oal koxy-,
-0- C3_8cycl oal kyl, -0-Cl_4alkyl-C3_ 5 8cycl oal kyl,

'is s@lepl@@l%m(tn@grmbbrys@m@s@ﬂtut ed by methyl, methoxy,
hal ogen, hal onet hyl fl uoromet hoxy or
Ci 8a|k§/I' fl uoronet hoxy), -0-Cl_4al kyl phenyl (optionally
substituted by nethyl, nethoxy, hal ogen, hal onet hyl
C Shélg@{ pmst hoxy or trlfl uor omet hoxy), -S(Cl_6al kyl),
1 6alkyl), -S02Cl_6al kyl, -S02C3_8cycloal kyl,
NR11R12 -C(0)C1_6al kyl, -C(0)C3 8cycloal kyl,
C( -C(0)0C1_6al kyl, - 10 C(0)-NR11R12,
\ 1-0-G _4alkyl, -G _4alkyl-0-G _4al kyl - OH,
N—Ci%alkyl 0-C1- 4al ky1-0- CI_4alkyl,
/ Cl]:4a1ky1 0- C3_7cycl oal kyl, -G _4al kyl -C(0) G _6al kyl,
R; - CIR4alkylC(0)OH, -G _4al kyI C(0) 0C1_4al kyl ,
-G _4al kyl -C(0)-NR11R12, -NH SO2R15, - N(C1-
I 4al kyl ) - SO2R15, - (G _4a| Kyl )NR11R12, -NR11R12,
aryl, -(G _6al kyl)NR11R12, nitro, hal ogen, cyano, hydroxyl
and oxo; 15R2 represents H, Cl _6alkyl or NH2; R3
heter?%rwesents a substituent, selected fromthe group
consi sting of Cl_6alkyl, C2_6al kenyl, C2_6al kynyl ,
Cl_6hal oal kyl , C3 _8cycl oal kyl (optionally substituted
by nethyl, oxo or hal ogen), phenyl (optionally
substituted by nethyl, nethoxy, hal ogen, hal onethyl
fl uororret hoxy or trlfl uororret hoxy) -Cl 6a1ky1 O—I

~A R b a4



mrepresents H or Cl_4alkyl; Rl11l and R12 each
i ndependently represent a substituent selected fromH
woroeb4edkyl or 5R11 and R12 are joi ned such p&TEEP2008/063715

together they forma 3-8 nenbered non- aromatic ring;

R15 represents H or Cl_4alky® R31 and R32 each

i ndependently represent a substituent selected fromH,
Cs.12 GIrboaydlyll or C _ 4hal oal kyl or R31 and R32 are joi ned

such that together they forma 3-8 nenbered
heterd®opyi- aromati ¢ ring; R33 represents H or Cl_4alkyl; X

represents the nunber of independently selected R3
-CreaMipeirylt uents on the phenyl ring, in the range 0-4;

mrepresents an integer 1-4; and 15n represents an

-Crcall}i B@8rodryh- 3. A conpound as clainmed in claim1 or
["ai m 2 erein, independently or in any comnbinati on:

Cc
) | en; 20Bis CHor 01-4 alkyl; R2is
> C1'6qﬁs/<ljr%ggeyné§%&gt1-4 al kyl, R3 is hal ogen, Cl1_6al koxy,
) 105 ¢ | kyl phenyl (e.g. -0-benzyl) or
C1'Ga-”8/-|§)%%iej'§9%j¥tli 03_ 8cycloalkyl: and x is 1 or 2. 25 4. A
0 1s clainmed in claim3 wherein, independently
'C1-63®?ymgg§y|'ﬁconbi nation: Bis CH R2 is hydrogen or
and WO 2009/ 047359PCT/ EP2008/ 063715 207 R3 is

nmet hyl ; _
'C1-6W|6é@p%?%ky, et hoxy, i1sopropyl oxy, benzyl oxy or
- OCH2cycl opropyl . 5. A conmpound as clained in claim4,

rein R2 is rogen. 5 6. A conpound as clained in
any one of cl aj 3to 5 wherein x is 1 and R3
rep §§g(§_§%&galkoxy, - 0- C1_4al kyl phenyl or
-0-¢1 4ajky1l-'G3 8cycl oal kyl . 7. A conpound as
cl & med In any e of claime 3 to 5 wherein x is 2 and

ofe of tRe R3 groups is nethoxy, ethoxy,
-i sopropyl oxy, benzyloxy or (1-cycl opropyl) net hoxy,
10 -NR™andakgt-bg/l:0t her R3 group is hal o. 8. A conpound as
claimed in any one of clainms 1 to 7 wherein Rl is:
-NR'"Calkyl-heteroaryl;
-NR'Csalkyl-carbocyclyl;
-NR'"Calkyl-heterocyclyl;
-NR'C_salkyl-C(O)OH;
15  -NR'C;salkyl-C(O)OC4alkyl;
-NR"aryl;
-NR'°heteroaryl;
-NR™carbocyclyl;

-NR'heterocyclyl;

o) O R7 R5

-OCealkyl-aryl;
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01-06 al kyl; _R20; 15-C(0)R20; 01-06 al kyl - R20,
wherein the alkyl group is optionally substituted with
whnad09/04738¢ hoxy, et hoxy, - NR6R7 or a PCT/EP2008/063715
ni trogen-contai ning heterocyclyl ring; 01-06
al kyl -OR2; 20-(01-06 al kyl)-204(01-06 al kyl ) - R20;
01- 06 al kyl - NR1LOR20; 01-06 al kyl -SR20; NR oR2o0;
-OC, pitsphetemayRl0- (01- 06 al kyl )-NR6R7 or NR10-(01_6
al kyl )-C(0)OH, wherein R6, R7, RL and R2 are as
-OC gakylremttbocyatylai m 1. WO 2009/ 047359PCT/ EP2008/ 063715
208 9. A conpound as clained in claim8, wherein Rl

-OC k&RyIasasiotyBgl;or NRIOR20 and R2 is a substituted or
unsubsti t u%/ed car bocycl yl, heterocyclyl, aryl or

_OC1_E§;R%@@)ﬁH-group. 510. A conpound as clainmed in claim
, efein RL is a substituted carbocyclyl group

) M=% titutent is on the sane atom which
oc RIS 2

cyclyl group to the remai nder of the

-Oar;}ImI ecule. 11. A conpound as clained in claim3$

wherein Rl represents C(0)R2 and R2 is an 10aryl or
Oh heterf_)aryl group, which may be unsubstituted or
-OhelglpalVlit ut ed as defined in claim1, or a heterocyclyl

roup. 12. A compound as clained in claim11l, wherein
-Ocar CV&/'ﬁJﬁ@ﬂyl or a 6-nenbered heterocyclyl group. 15

13. A compound as clained in claim8, wherein Rl
-Oheteepryeléint s 01-06 al kyl -R2 and R2 is an aryl,

het eroaryl or heterocyclyl group, any of which may
wheraiptanyredlthg afieresaidsaryt and betesoaryt maytoptionallyabensubstituted by one or

more groups independently selected from the group consisting of Ci.salkyl, Co.
salkenyl, Cosalkynyl, Cjghaloalkyl, Csscycloalkyl (optionally substituted by
methyl, oxo or halogen), phenyl (optionally substituted by methyl, methoxy,
halogen, halomethyl fluoromethoxy or trifluoromethoxy)-Ci.ealkyl-OH, -Ci.
salkylphenyl (wherein phenyl is optionally substituted by methyl, methoxy,
halogen, halomethyl fluoromethoxy or ftrifluoromethoxy), Ciealkoxy-, Ci.
salkenyloxy, Cssalkynyloxy-, Cishaloalkoxy-, -O-Cs.scycloalkyl, -O-Ci4alkyl-Cs.
scycloalkyl, -O-phenyl (optionally substituted by methyl, methoxy, halogen,
halomethyl fluoromethoxy or trifluoromethoxy), -O-Cisalkylphenyl (optionally
substituted by methyl, methoxy, halogen, halomethyl fluoromethoxy or
trifluoromethoxy), -S(Ci.salkyl), -SO(C1.salkyl), -SO2C1.salkyl, -SO2Cs.scycloalkyl,
-S0,-NR"'R'?, -C(0)C.¢alkyl, -C(O)Csscycloalkyl, -C(O)OH, -C(O)OC.¢alkyl, -
C(O)-NR"' R, -Cy4alkyl-O-Ci4alkyl, -Cisalkyl-O-Ci4alkyl-OH, -Ci4alkyl-O-C1.
salkyl-O-Caalkyl, -Ciaalkyl-O-Cs.zcycloalkyl, -Cisalkyl-C(O)Cisalkyl, -Ciaalkyl-
C(O)OH, -C1.4alkyl-C(O)OC1.4alkyl, -Cy.4alkyl-C(O)-NR"'R™, -NH-SO2R"®, -N(C:.
salkyl)-SO2R™, -(Ci4alky)NR''R'™, NR'R', -(Cysalkyl)NR''R'?, nitro, halogen,
cyano and hydroxyl; and

wherein any of the aforesaid carbocyclyl and heterocyclyl may optionally be substituted
by one or more groups independently selected from the group consisting of C4.
salkyl, Cosalkenyl, Caosalkynyl, Cishaloalkyl, Cs.scycloalkyl (optionally substituted
by methyl, oxo or halogen), phenyl (optionally substituted by methyl, methoxy,



2014. A conmpound as clainmed in claim8 wherein Rl

represents 01-06 al kyl - OR20, -(01- 06 al kyl)-0-(C1-C6
w@bdoglo4sR20, 01-06 al kyl - NR1O. -. 20 PCT/EP2008/063715

r< or 01-06 alkyl-SR2 and R2 is an aryl or heteroaryl

group optionally substitutedlas set out in claiml1.

15. A conpound as clained in any one of clains 1 to 9

ohatbgetp Hmometyti fluG@methaxpser- toflugrometbexyyd -Ciealkyl-OH, -Ci.

het @Qﬁ%cl yl\yﬁérngrb& nt a| n| n Bﬁ rg%l r Stéi\@g er(grgyatr%%yl, methoxy,
nhblb@@ﬁn ham&ﬁwlW@ﬁ%ﬁ%(y’fpéipoﬁrﬁ%%rﬂaéth%& V\)neld’T safkoxy-, Ci.

ound as clained in claim15 or claim16,
%ﬂ@ch%cqlkywl@gf Rzlnsbalmﬁwyt i tQtGacpeloalkyl, -O Ci4alkyl-Ca.

%&ai%}' PSR RlaiRGfy SRR EETHT RIS GO, nalogen,

Eé@)r@thﬂaﬂwaometﬁbw 06K _thifidnpmethexygeo mqalk@pheﬁwaxoptuonany

A conpound as cl ainmed in any
cﬁﬂb%u’@dt ob}iof’f\‘/ﬁ’fﬁ)"el MeRoXprivaiesery d‘@i?@leHM kjl|uoromethoxy or

gfrﬁlﬁBr%é@?)f@ i éuqeﬁkyl Nﬁﬁk(ﬂ{ﬁ?_@gsab% E&X &8, 1 scycloalkyl,
mﬂf@%ao(@bm san@) NEROD ) @picycloalklly @ms@H; WO$@)OC.salkyl, -
abim@ﬂﬁw FoaibOr ety 1 Gl EBBIARRH, Cralkyo-C:
h ] ]

R0 TR LRSI Hlofly PICTITBIORIEY. ey
fCQ@])ONI—FGOM\L@GCk)QQ Aaikyk, @mmk,yl cwgmm Ri%yNH-SO2R", -N(C1.

RSSO, S kR R N o2 sl NR R ey netogen.

| Bya@v, Hydfo8f aﬁijXBB 1to9, 11, 13 or 14 wherein R2
represents a nonocyclic 5- or 6-nmenbered heteroaryl

reﬁﬂe@@n@’ﬁtéﬁalk?ﬁ%* M—H%onpound as clainmed in any one of

clainms 1'to 9,” 11, or 14 wherein R2 represents a

R refle8Ufls & SIELAUEAL XoicEN RoRPR! 4ALBHAARRAKL drESAINP Casalkenyl

eroc
f Gsealkyoylal, urmlaalkyat@dgcycloglkyp(omloablly/ sobstitated g nmtlayl OX0 or

%g{mr e e R/Erqgr’glg%S 0at g%ﬁ%eéibzxzm 2 &f%%%%?ﬁalogen, halomethyl
AS&HRR enar Jor :
SR téJ’éﬁ’{‘@d%rS*ré‘ﬁ{"E%*”'feWﬁg HELMIRIRORL TRLEyphenyl (optionally

aBklyskt)tut@d R oretR@]l, nvdtboxy, R ialogennshedemietud edluoromethoxy or

"Eﬁﬂﬁsorﬁ%@%%%ﬁ[fﬁﬁéai&wefr RGPV nG -adigalkoxy-, -
ehyRidalkE, Lo- CNBWVngééycloé‘ﬂB}JO (oféhéF@A %ﬂfﬂdrﬂaﬂ%‘%@&t.tuted by

and and R7 are each in endent | y hydrogen or

amehyl, Bihoxye hafgend haloreetay hiupromedhgxyoretrifitioraetioxy), -O-Cs.
}&T@@HS?%@C@%%P%F Sybeti iy ar!yNgi%thNer%R%dxy NEIEREY: halomethyi
aflkdromeBh P br tﬂﬂmbra&metﬁo*wdr@(@féamm)mom-salky|), -SO.C1.6alkyl, -
S0O.Cs.seycloalkyl, -SO-NR*'R*, -C(O)C1salkyl, -C(O)Cs.scycloalkyl, -C(O)OH, -
C(0)OCsalkyl, -C(O)-NR*'R*, -C;.salkyl-O-Cy.4alkyl, -Ci.4alkyl-O-C14alkyl-OH, -
Ciaalkyl-O-Cq4alkyl-O-Cq4alkyl, -Ci4alkyl-O-Cszcycloalkyl, -Cisalkyl-C(O)Ca.
salkyl, -Cy4alkyl-C(O)OH, -Ci4alkyl-C(O)OC4alkyl, -Ci4alkyl-C(O)-NR*'R*, -
NH-SO.R*®,  -N(Ci4alky)-SO:R®,  -(Ciaalky)NR¥*R¥,  -NR¥R*, -(C..
salky)NR*'R*, nitro, halogen, cyano, hydroxyl;

R*and R® independently represent H or Cq.4-alkyl;
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25. A conpound as clainmed in any one of clains 1 to 24
for use in nedicine, 10particularly in the treatnent
woroopnemssnt i on of di seases and conditions nedi B¢ EEPIYS/063715
the activity of cyclin dependent kinases, especially
CDKO. 26. The use of a c@Rpound as claimed in any
one_of clains 1 to 24 in the preparation of an agent
R® arfdoR’tare eadkaindependentyr selenteidofion thei grempesonsisting of H, Cqsalkyl,

cpnditiqos 15nmedi ated by the activity of cyclin
dE}S@rﬁé}é%?Z'Q?f’nges, especial |y CDK9. ~27. A nethod for
1o the treatnent or prevention of diseases and conditions
R™repeegenttedl @yCt4lkMctivity of cyclin dependent ki nases,
;1 _espegially CDK9, the nethod conprising admi nistering
R ap@ Ry " pachdndependasdy represgoh at%éﬁi'ﬂﬂ@ﬁ& sglecéad Bem Weor Cialkyl or

1 . q . . :
TR MR 5 478 B s, infi BdTRer, ey ol Gy %g rdhfBered non-
chedmailt fing;any one of clainms 25 to 27 wherein the

di sease or condition nediated by the activity of

RS repr€sérits eeeadgakylki nases is sel ected from pain,
inflammat ory di sorders, proliferative diseases,

R%! ahW?‘@b@@hrﬁ@ge%?éhﬁF?é&éseﬁt'ﬁ 8GbdtRAYEN I HeHEAEE From H, Cisalkyl or C.

cardi ovascul ar di seases and neur odegenerati ve

dilsdaalisyl. or R*'2md R*ararjemned suich dhatcogpther theynform a 3-8 membered
conprising a compound as clained in any one of clains
1”5@'%9fm§g05'@9i ve ingredient together with a

har macepti cal | y acceptabl e 30exci pi ent or diluent.
R rdRreotts Fhay Ssel EP2008/ 063715 211 30. A process for
t he Eéeparation of a compound of forpgula (l) as .
X reprgsgnifetineg AURRGT oh&dsrepdanths selectehR; sypsttugpist @ tleg phenyl ring,

in thedr%ﬁ'gx,"t‘)t-il've thereof, the process conprising (a)
converti’ng one conpound of formula (1) to another

C of formulag (1); or (b) reacting a conmpound of
A" NBX 1 Ra Fornula A wherein A,
m rerf 85 A Plegef it 7 la A wh
B, Rél§ Ra .and are as defined in general fornula (1)
N reprgsgnte 8 Nedei44bl e substituent for a cross coupling

reaction, or a protected derivative thereof with a
compound of formula B

3. A compound as claimed in claim 1 or claim 2 wherein, independently or in any

combination:

R? is hydrogen;

B is CH or C1.4 alkyl,

R? is hydrogen or Cy4alkyl,

R® is halogen, Cisalkoxy, -O-Ci4alkylphenyl (e.g. —O-benzyl) or -O-Cialkyl-Cs.

scycloalkyl; and

X is 1 or 2.

4. A compound as claimed in claim 3 wherein, independently or in any combination:
B is CH;

R? is hydrogen or methyl; and
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Formula B wherein R3 and x are as defined in general
formula (1) and Y is a suitable substituent for a
w@e@ss4eupl i Nng reaction, or a protected deri VECT/ER2008/063715

thereof; wherein X and Y represent suitable
substituents for a cross- codfiling reaction and are
chosen to react with one another; or 15(c)reacting a

R® is balegennuhetfoxyo ethoixy, Eoprog?y&xyubanﬁ/lowjor —OCHqcyclopropyl.
2009/ 047359PCT/ EP2008/ 063715 212 or a protected
derivative thereof wherein RL is as defined for
general fornmula (1) and L4 represents a suitable

5. | ABEMBEHPEP claithed iR clearo wiéreh ROKBMYdeoder2
S5Formula F wherein Ra, R2, R3, x, A and B are as

defined in general formula (1), or a protected
derivative thereof; or (d) preparing a conpound of

6. Iﬁ{e ﬁo(ulléj é@lal‘fmbﬁ |pR§nn¥J%n%({3§)c%ﬁﬁsV@ 55 W‘éfﬁt§ E°1 and R®

car nitrogen

repred&ity Ca-sprkwgsi()ﬁtmwmhe@yr@a@ CanaléfI- Cklgcycloalkyl
correspondi ng am ne or a protected derivative thereof
with a conmpound of formula GR2 0 Fornula G

7. A compound as claimed in any one of claims 3 to 5 wherein x is 2 and one of the
R® groups is methoxy, ethoxy, -isopropyloxy, benzyloxy or (1-cyclopropyl)methoxy, and
the other R® group is halo.

8. A compound as claimed in any one of claims 1 to 7 wherein R is:
-C1-Cs aIkyI;

_R20.

-C(O)R?%;

-C1-Cs alkyl-R%,

wherein the alkyl group is optionally substituted with halo, methoxy, ethoxy, -
NR®R’ or a nitrogen-containing heterocyclyl ring;

-C1-Cs alkyl-OR?;

-(C1-Cs alkyl)-O-(C1-Cs alkyl)-R*;
-C4-Cs alkyl-NR'R?;

-C-Cs alkyl-SR%;

-NR10R20;

-NR°R’;

-NR'-(C4-Cs alkyl)-NR°R or
-NR'-(C4.6 alkyl)-C(O)OH;

wherein R, R7, R' and R? are as defined in claim 1.
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wherein Ra, R2, R3, x, A and B are as defined for
general fornmula (1) and L2 15represents a suitable

wo e@vion3sgr oup; or a protected derivative thereof/EP200€063715
reacting a conmpound of formula F as defined above or a
protected derivative thereo%ith a conpound of
formula J WD 2009/047359 0 WOH 213 PCT/ EP2008/ 063715
Formula J wherein RL is as defined for general fornula
(I); in the presence of a suitable coupllng agent; or

9. rdacdrhpourad aerqlmumdj iof clémm m,uvmdﬁenﬁz R N&sptesdhts R2@e3>)r>NR1°R2° and
Formul a K where are as def
'Sf%ﬁu%%ﬁlétﬁglorf%}sh'ﬁﬁtétut% C%rF?BCYZC'Y'e B?@%@W'aa@h?& fé%t?@ary' group.
substituent for a cross-coupling reaction with a
conmpound of fornmula L O WNH 1

10. A compound as claimed in claim 8, wherein R' is a substituted carbocyclyl group
wherein the substitutent is on the same atom which links the carbocyclyl group to the

remainder of the molecule.

11. A compound as claimed in claim 8 wherein R represents C(O)R® and R? is an
aryl or heteroaryl group, which may be unsubstituted or substituted as defined in claim

1, or a heterocyclyl group.

12. A compound as claimed in claim 11, wherein R? is phenyl or a 6-membered

heterocyclyl group.

13. A compound as claimed in claim 8, wherein R' represents C;-Cs alkyl-R? and
R® is an aryl, heteroaryl or heterocyclyl group, any of which may optionally be
substituted as set out in claim 1.

14. A compound as claimed in claim 8 wherein R' represents C;-Cs alkyl-OR?, -(C-
Cs alkyl)-O-(C1-Cs alkyl)-R?, C1-Cs alkyl-NR'’R? or C1-Cs alkyl-SR® and R is an aryl
or heteroaryl group optionally substituted as set out in claim 1.

15. A compound as claimed in any one of claims 1 to 9 or 11 to 13 wherein R® is a
5- or 6-membered heterocyclyl ring containing one or two heteroatoms independently

selected from oxygen, sulfur or nitrogen.

16. A compound as claimed in claim 15, wherein R is a piperidinyl, pyrrolidinyl,
tetrahydropyranyl or tetrahydrothiopyranyl ring.
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Ra Formula L 10wherein Rl and Ra are as defined for
general fornmula (l); under suitable conditions for
w@owploi3gy reacti on; or (g)preparing a conpoundpOf/EP2008/063715

formula (1), in which R1is -NHR2 or -NH (C16

al kyl)-R2 by reacting a conp8¥nd of fornula F as

defi ned above with a conpound of formula: 1520 - . 1-<

N=C=0 or R20-(Cl_6 al kyl)-N=C=0
17. A compound as claimed in claim 15 or claim 16, wherein the heterocyclyl ring R
is unsubstituted or substituted by one or more substituents independently selected from
oxo, -Cqaalkyl, -Caalkyl-O-Cq4alkyl, -C(O)Cq.4alkyl, -C(O)OC1.salkyl, halogen and -Ci.

salkylR?.

18. A compound as claimed in any one of claims 1 to 10 wherein R? represents a
cycloalkyl group which is unsubstituted or substituted by one or more —C1.salkyl, oxo, -
NH,, -NHC(O)Cj.4alkyl, -NHC(O)OC4alkyl, -C(O)NH,, optionally substituted aryl or

heteroaryl groups.

19. A compound as claimed in any one of claims 1 to 9 or 11 to 14, wherein R®
represents naphthyl or phenyl, optionally substituted with one or more substituents
selected from -NH-SO,Ci4alkyl, Ci4 alkyl, -O(Ci4 alkyl), -NHR', where R is as
defined above, aryl, heteroaryl, nitro and halo.

20. A compound as claimed in any one of claims 1 to 9, 11, 13 or 14 wherein R%®

represents a monocyclic 5- or 6-membered heteroaryl ring system.

21. A compound as claimed in any one of claims 1 to 9, 11, 13 or 14 wherein R%®
represents a bicyclic heteroaryl group comprising phenyl fused to unsaturated
heterocyclyl ring or a heteroaryl moiety fused to an unsaturated ring optionally

containing one or more further heteroatoms.

22. A compound as claimed in claim 20 or claim 21 wherein R is unsubstituted or
substituted with one or more substituents selected from C1.4alkyl, halo, -(C1-C4 alkyl)-O-
R%" or R?', where R*' is unsubstituted phenyl or heteroaryl.
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23. A compound as claimed in any one of claims 1 to 8, wherein R' is -NR°R’; or -
NR'"-(C4-Cs alkyl)-NR°R” and R® and R’ are each independently hydrogen or C;-Cs
alkyl.

24. A compound as claimed in any one of claims 1 to 8 wherein R' is -C4-Cs alkyl-
NR'R?; -NR'"’R%; -NR'"’-(C;-Cs alkyl)-NR°R” or -NR'’~(C1.6 alkyl)-C(O)OH; and R is
hydrogen or methyl.

25. A compound as claimed in any one of claims 1 to 24 for use in medicine,
particularly in the treatment or prevention of diseases and conditions mediated by the
activity of cyclin dependent kinases, especially CDKO.

26. The use of a compound as claimed in any one of claims 1 to 24 in the
preparation of an agent for the treatment or prevention of diseases and conditions
mediated by the activity of cyclin dependent kinases, especially CDKS9.

27. A method for the treatment or prevention of diseases and conditions mediated by
the activity of cyclin dependent kinases, especially CDK9, the method comprising
administering to a patient in need of such treatment an effective amount of a compound

as claimed in any one of claims 1 to 24.

28. A compound, the use or a method as claimed in any one of claims 25 to 27
wherein the disease or condition mediated by the activity of cyclin dependent kinases is
selected from pain, inflammatory disorders, proliferative diseases, immunological
diseases, infectious diseases, cardiovascular diseases and neurodegenerative

diseases.

29. A pharmaceutical composition comprising a compound as claimed in any one of
claims 1 to 24 as active ingredient together with a pharmaceutically acceptable

excipient or diluent.
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30. A process for the preparation of a compound of formula (1) as claimed in any one
of claims 1 to 24, or a protected derivative thereof, the process comprising

(a)  converting one compound of formula (l) to another compound of formula (l); or

(b)  reacting a compound of formula A

Formula A

wherein A, B, R', R* and R? are as defined in general formula (I) and X is a

suitable substituent for a cross coupling reaction, or a protected derivative
thereof

with a compound of formula B

Y.

i

(R%)x

X

Formula B

wherein R® and x are as defined in general formula (I) and Y is a suitable
substituent for a cross coupling reaction, or a protected derivative thereof;

wherein X and Y represent suitable substituents for a cross-coupling reaction and

are chosen to react with one another; or

(c) reacting a compound of formula E

Formula E
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or a protected derivative thereof

wherein R' is as defined for general formula (1) and L4 represents a suitable
leaving group;

with a compound of formula F

R2
N)\|A
)\
HN B / |
| TR
Ra N
5 Formula F

wherein R?, R? R® x, A and B are as defined in general formula (1),
or a protected derivative thereof; or
(d)  preparing a compound of formula (1), in which R is a moiety which connects to
the main carbonyl of formula (I) via a nitrogen atom
10 by a process comprising reaction of the corresponding amine or a protected
derivative thereof
with a compound of formula G

R2
0 N)\|A
N T ° |_(R3)x
R@ \ |
Formula G

wherein R?, R% R® x, A and B are as defined for general formula (l) and L.
15 represents a suitable leaving group;
or a protected derivative thereof;
(e) reacting a compound of formula F as defined above or a protected derivative
thereof

with a compound of formula J



WO 2009/047359 PCT/EP2008/063715
213

o)

A

R OH
Formula J

wherein R is as defined for general formula (l);
in the presence of a suitable coupling agent; or
() reacting a compound of formula K

R2
N)\r
)\
z B = |
|_(R3)x
\
5 Formula K

wherein R% R® x, A and B are as defined for general formula (l) and Z
represents a suitable substituent for a cross-coupling reaction
with a compound of formula L

O

PN

R1 NH

Ra
Formula L

10 wherein R' and R? are as defined for general formula (1);

under suitable conditions for coupling reaction; or
(g)  preparing a compound of formula (1), in which R" is -NHR?® or -NH-(C1.s alkyl)-R®

by reacting a compound of formula F as defined above with a compound of
formula:

15 R®N=C=0 or R®-(C1.salkyl)-N=C=0
wherein R? is as defined for general formula (l), for example R% represents a

heteroaryl group such as pyridine.



