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signal transduction by ATP consumi ng proteins |ike kinases plays a role,
particularly to inhibitors of TG--betg receptor kinases, and to the use of
t he conpounds for the 10treatnment of kinase-induced di seases. Prior art
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phosphorylate su strates, and to initiate signaling cascades are known from
many 15cl asses, |ike klnases, phosphat ases, chaperones or isonerases. Wth
specific tools and techni ques ATP-binding proteins can be enriched. From
the |arge faBe$qiPEeN protein ki nases, split into subfamlies of tyrosine

ki nases and serine threonine kinases, a partial |ist includes cAbl, Akt,
ALK, ALKl 20and its famly nmenbers |ike ALKL and ALK5, Axl, Aurora A and B,
Btk, Dyrk2, Eesmicakfeld phrin receptors |ike EphA2, FAK, FGF receptors |ike
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Wi th alger natiyendhe BBenade-mastdd igddses, gene annotation, sequence and gene
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therapy. O the different famlies of kinases, which are part of the human

ki nome the 5receptor tyrosine kinase KDR, also called VEGF receptor 2, can
stinul ate endot ippdh@he BRJd fafiily oF pidteiRilagdsp bllt @itabistamilies lof yasstk extra

cel lul ar by VEG-. L| ?blndln can then lead to intr

phosphor yl at ikd'ﬂ@sé%éﬂ §e”r§ BrepRy) %Wséas%aﬂea'jﬁhmﬁw?ﬂﬁiék }él?K ALK1
prolifejati Oréndht@hérhw nembefs ltkblﬁ_mmosAwlen@ur@aatémtm rbyrkzarl ous

t her api es. her ki nases and S | rtant fci(epgéﬁﬁ#

endot hel i al d-:éF'f% %{keEnﬂfezeR?maeé' Sﬁtﬂ’h %gg%%ﬁc@f’foﬁs' éE%'Por and
PDG- as wel | (88edtdGR anRhediiA Ilkggﬂmtﬁlfadmrﬁé@@tc&ﬂdﬂilﬂhmmsJal@$plﬂKBad:Kly EphB4

A1/ Al kS. pl djminVERuPRaRirsrloPesr st M=t R DEECEPIC PRICERT 5 ey

bi ndi ng to thegGiRa RS, Ismeaemtswmﬂﬁﬁanse@ BEK 1 Viak 8, B, dj BapacThéype |
receptors in endothelial ce e ECrestricted Qh 1qa he broadly

i nd
expressafl ALKBfGIPPHIRSES AP eé*FF%'tbteQ L{S‘HerE%VS a)(/?oé"ymsAW Wi 8¢ 88¢ e
proliferationyad inmiraraat amﬁaweeslaara.daét'é Hae s Kipvelo to firaca gér&a adkl_ﬁ‘btem
inhibits those functions via Smad2/ 3 nscription, factors. e £X rg)lefor
an Alk5 ki nas€reMithiefignative names, classifi ca Ion, gerie annotation, sequence and gen
structure, and links to the pdb 3D structure information. Similarly, proteomics server
will give access to a lot of information and analysis and prediction tools for genes

30 and proteins, including kinases.

As a mechanistic part of the hallmarks of cancer, Ser/Thr kinases and receptor
tyrosine kinases (RTK) are phosphorylating enzymes essential in cellular signaling.

Cell cycle, survival, proliferation and cell death are cellular processes, regulated by
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20that facilitates EC proliferation and sheet formation is SB-431542.

Li gand bi nding i nhibition mght be an additional approach to nodul ate TGFR
recept or WognEVG0dY2al so i n angi ogenesi s. This was shownP@r{EP2®1{96378% des and
al so di scussed for soluble TGFR receptors TRR-Fc. Use of anti-TGR

anti bodi es, even a TGFR trap, would be another strategy to inhibit TGFR
signaling. 25 The TGFR proteins canprise a famly of conserved dineric
proteins with a nolecul ar weight of - 25 kDa, which are ubi quitously A
expressed and secrete tive form Local prateol SIS in onse
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di sorders. In epithelial cells, TGFR inhibits cell proliferation.
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In epithelial cells, TGFR inhibits cell proliferation. The transition of normal
epithelial cell into carcinoma cells is accompanied by down-regulation of the growth-

35 inhibition response to TGFR, allowing the cells to escape the autocrine tumor



The X-ray co-crystal structure of MR 1 and FKBP12 has been described, and
5t he ki nase activation process was di scussed. Meanwhil e, several crystal
struct ur egocare/wa9itound in the PDB data base: 1B6C, 11ABCTHPYH1/00R¥8, 1VJY,
2PJY, and a nodel 1TBI. For MR Il only X-ray studies for the extracellul ar
| i gand bi ndi ng domain are known to the public: 1KTZ, 1MBZ, and 1PLO (NWR),
but none of the kinase domain. 10 TGFB1 signal transduction involves Snads,
the only substrates for -MR type | receptor kinases. The human genone
encodes ei ght Smads from 3 mlies (R, Co-, |-Smads Lch are
bt qu ¢ ous! yHBRRESSRIVERS SLoRb henela dbunrreassd nraouaon bt TPEE R Srmas
nf)t only iar ecagag&ﬁﬁ@éw adrtdbliys btpe ifvadicE 28d h%tﬁbﬁtﬁfbdh?ﬂiase&h%ﬁhuﬂert heydare
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nucl eopl asnetelle: i‘ﬂ'ﬂ% Pg’i‘ [fgluce an eP?"‘%{BE%g'HSW{‘ WB?‘Itﬁéopég@gg@'agéﬁc’%@gul at ed
by ALKL and {ALK5us teheiceme imEshe anhaigesoryamtddionOthe impeaedddRX pr essi on of
VEGF. 20 Studies with tru&catt ed ALK4 isdo.forms s“?gotrast jnvql vement of this
type 15 ki nasrofvctiopSxers SHECH R0 S SRRbAIY B e it 19 Drovidrsi'8Ye8l®a doni nant
negati ve i nhizRiddrRRosrhe@dbi vartes paaedssiog. TSFR grasineighbiethpgh iT8Relipor al
wi ndow of roles of ALK4 in 6nbr oag}' c . devel qpnent 5| I‘e%l{'lJ Gti on qf
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devel opnent. 30 ALKl binds TlI1R-11 and Endoglin/CD105/ TI1R-111 and
phosphoryl ates SMAD-1 and -5. The role of endoglin and especially the
differential nofgkatéaptaftyddddid 15{KRRA, TR Ih)aré vingleapdsa taasmembrame-
S-endogl i n, have been shlown. ALg'Jﬁ functions in vatsculgr r@goﬂlel ing and is
found with ABRENNY BEASHIHIE GEIRIMEANNPAITa5RS SIS OS8R HEP Ym i n
inflanmed tissuerr)vimdis rezeptorsinmira-calutét sighakngusressseid vienaltoptpsphdfylation,
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phosphoryl ation. Selectivity.is found for. tyrosine apd for serine/threonine
phosphor y| at S§ie af’ﬂ@?‘tglﬂa’feb’ %‘/ﬁg'?’% k't”ﬁé%wgt’iﬁﬂ{ﬂ\%ﬂo %‘F:}yﬁ%ﬂr&?e? A" #Ne human
genome, nor e phbgfhopfates @aelthet GBRIBMRIHr ane RPTKs distributed in 20
subfam lies, and 32 encode cytoplasm c, non-receptor PTKs in 10
subfam lies. For exanple Trk A has an inportant role in thyroid carcinoms
and neur obl ast omaRec&RbB2 ligadd BEFarmubl gactivaerpretasedc complex of AdikRs!,  Ax|
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different domains which regulate homomeric and heteromeric complex formation

among type | and type Il TRRs are known. Mutations in the GS domain of TBR | can

30 be constitutively activating. Kinase inactivating mutation were found with K232R for

type | and K277R for type Il TRR. Inactivating or attenuating mutations in the genes

for Type | and Type Il TBR genes are found in a variety of cancers. In addition,

signaling of TRRs is regulated by phosphorylation and dephosphorylation

mechanisms, ubiquitinylation and sumoylation, and by endocytosis and by TACE-

35 mediated ectodomain shedding of type |, but not type Il receptors TACE, aka



20mai nt enance and regressi on. Angi ogenesi s, the devel opnent of new
vessels from pre-existing vessels, is critical in vascular devel opnent in
enbr yogenoiz812/08ganogenesi s, and wound heal i ng. | n addiPCrgmw210/00278% e
physi ol ogi cal processes, angiogenesis is inportant for 25tunor growh,
nmetastasis and inflammtion, resulting in diseases |ike tunors of the
breast, uterine cervix, uterine corpud (endonetrium, ovary, |ung,
bronchus, liver, kidney, skin, oral cavity and pharynx, prostate, pancreas,

uri nary bl adder,, d cells, cpl rectum b in t and

peri pher al %"WJE %’fm‘éﬂ?d' g‘?@ﬁﬁ?ﬁ??%a{s%ioqﬁegagiﬁ 5%? anac dg‘reé?i’ cancer,
gliomas, |ymittemsandagntighly expresand irofar@8isnf | ammat ory di seases i ke
rheunmatoid arthritis and psoriasis, or diseases of the eye, |ike macul a
degeneration, and di abetic retinopathy. Ml ecul ar nechani sns of bl ood

vessel formati Meancbytdftﬁcr&algl stgﬂ:nire o WBR d land RKBEMB hiag dres desanbed, arelcent | y

di d. Vas d t i
i nasca and BekineRe PO Brddst fgk ARG MBI (SR ASNBaLAS. | o)
EphB4 cont r oda b’isSMas@uitae PrDBpdﬂa@aseﬁBﬁQjUtAS)gPp(@sﬂRW&HVathR;b(elaedias The

maturation of n PCT/ v

forned by ang P%eaéﬁg |Fs°r:f?l:€lggélﬁl obazr?gsdﬁ:el %E%gl]ﬁ%rggélzﬁﬁa?ﬁ né%ﬁ ﬁ@kségrﬁq?@yt es,
snmoot h nmuscl gekabWs to trggniat 1KIZ, aMOZx andi¢BLO YNBIR) nimit miore ahtle kpeseal i zat i on
of the vessel wal I for structural support and regulation of vessel

function. At on of those processes and interaction between endotheli al
cells Hund thelr mur al ceIIs i nvol ves several ligand kinase pairs, like

TR Trar R eRsa T LR TR ks ST e L s Al PRl Ry T B2

TGRI TTGHl | R- asse : cap or |t on, outin
stabi | i zat i orecaptdr Ries§ea;bThe hatnaorg,enemerenc@tgsa@t@madss‘rqnegtshafaenllebyRa

rogul ated vi GOVl =S SRR St AR Ty p UARARERRIS, B,
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5|gnaI|ng and therefore |n {1 t t I can be
a nean’®o stg‘ﬁ)t tﬁ@f A& €9 qapétat% F’\F%t@ ht? yéé%%% 485 g?ﬁa |don
about pat hol agileadlasnesticughattirgat i on | eads to the assunptl on for i nhi bition
of angi ogenesis being a prom sing strategy for treatnment of cancer and

ot her 15di sorders. The inportance of TGF1l receptors for angi ogenic
processes is shmwasls]nox&hltriat \E@R)@Iléase isNElgblatatbyTARRE1 aDAhKS evtadréasexhi bi ti ng
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phosphepyl ati on downstream of Al kl and Smad2/ 3 phosphoryl ati on downstream

f Alk5. Both t th
E45 | oop m(jt at Pgh‘g hvgwcté@r}scééetl Ve %ﬁaar g i %%P@%olv%fy %ﬁi@p%? Sﬁg 'l'gn\glg\’1 is
ant agoni zed bygrAlNKiLammdeE@opanG:ﬁlmltam tatners, by atdoheastt nkEgatyeiigolbibemef
(TGR11-5), whigch argﬁﬂ[‘ﬂ%: g{y%lleast e ol ?ﬁpo%l%do@%%&;@?&fxp&ﬂ{e"a' ent

form TGF11 Pgt"’é“ ) S an et or o ular and
physi ol ogi calenmrymﬂs@a@lqpm;drmdeglgatmrmfnmemawdmm idl fctien enmimitiel reak

Cancer 22l | o gt fupnOL SRR ERk Rl SERGSHLY 84 paRfnoniiiece
recogni zed btill het dlarifyingtheyrsteerhAbie uwadtIJId be dest royed. Dur| ng
tunorigenesi s cance ag?/ecel h?h&ﬁgh”c&ﬁ%&é}g s8Rk let\ @nﬁd’ﬁgﬁdérni'ngnt-negatn

i mmunosurveill a rechani anismis cancer cell
nmedi ated i rrrrmm@mﬂpleesm assobyatenamtlet:wr@enmdl hfﬁldu.%eaae fibe enproper

i nmunosuppressi ve cytokin the potential to 35switch from being
a tunor supplairéoé’SPtr%%IarSetpglr’rrﬂrdg:é% Q?@tr and prometastatic factor. WO

2012/ 003912PCT/ EP2011/ 002788
ALK1 binds TRR-il and Endoglin/CD105/ TRR-III and phosphorylates SMAD-1
and -5. The role of endoglin and especially the differential modulation of TGFR
signaling by two variants, L- and S-endoglin, have been shown. ALK1 functions in
vascular remodeling and is found with ALK5 in balancing the activation state of

35 endothelium in inflamed tissue, wounds and tumor. ALK1 is expressed in lung,



7 TGF11 function is transmtted by a tetrameric receptor conplex,
consisting of two groups of transnmenbrane serine-threoni ne kinase

recept or swoealwsizype | and type 11 receptors, which ar @CAFPRUA02TSS

foll owi ng engagenment of nenbers of the TGRI superfam |y of |igands, which
is divided in 2 groups, the TGFR/ Activin and BMP/ GOF 5 branches. TGFR1 , 2,
and 3 belong to the TGFR/ Activin br anéh of | i gands. These binding events
speci fy downstream responses that are differentially regulated in different
cell types. dléﬁéwfé %ﬂe%tr%fr HidHY PXcamtised issUB SRGE ¥amLtR folled bREDshier acti on
in skin duriing 10wound repair was described in an inducible postnatal

del etion of angtRNRALIKT was<etectad ¢y BRHraR%s. Duri ng wound repair, expression
of the ligand TGFR and its receptor types Rl and Rh | are tirrely and
spatially regul ated. CD109, a GPl Linked cell surface anti expressed by
CD34+ acute mydioss@f PEUREHPROLPE I TiReeoeiates Wé‘&f‘@bé&"@ﬂ'ﬁﬁ?& 4] aanng

T-cel '?5 ar e ﬂ%éét c%Fc.ﬁ&ﬁasTR%.&yﬁ@%mohﬂ.bhm@ B%%%ﬁédd&@ﬁﬁfrbgﬁessnﬁﬁ"mrﬁbre 15St em
Cel | s TFSCs) bul gé region of hair follicle can give rise to multiple

| i neages durﬁlfﬁytfh‘éafrb%%réCtSH@Wﬂe%ﬁqephs autpRomousLell GhoWiR dvedP at or  of
TGFR signal i Qgﬂrsatmr&f Rtk & §§Qﬂmg®y P RERSHE O oﬁiga@énéi@ sHetloRS. OMh&BESED Skin
5

showed hair Icle defects an uanous cell carcinoma formation. The

potenti al supwnessedng Gq?neFGﬂRc'éiéledV\éQlV%‘f‘é@éﬁ' rRNsGHEls;, B1re thap 20
follicles. They é’\’?knhag&d&%cf3d3§r@terrpbﬁ‘o§%af£§;&*é?t feP ahd RARWIlSe 3BRBSI @RI S

during catagen phase is lik g to I nvol ve anagen-specific hair follicle
conponedit s aprotein AMRIPNPALALER- Peleslivity iforrgior AiasinwRNg for ABHRA/IREFONMRG i vi ty of

TGFR in fibr Bﬁasihelfyua%ﬁ eftitre QFOMBR thaHOb kASWS IPTR, gdhed iethe MBI dnomR

liver, is known, béing a rational for use of TRRiInhibitors in fibrotic

di seases. Symoéfrﬁh@n§5@l axceds Yapsperabiane RIS distibyipt BQsubbarpiies. Gnd 32

connective t %_ SR dyRpHsAtc IdnfrkBs RS PTIY int1desubfdnilliedN dof ébfh@rﬁpl@wg@ﬂ%as was
shown to be TGFR/ ‘receptor Rl dependent. Pul npnary arteri al ertensi on

(PAH) is a cendneertsmt ¢ Entyeid %PW'F‘%‘&?%BP%”W'PH""‘%EK@‘% R ?'?ﬂ BEcause
abnor m}lg pr obdedh@td<88d #f cREhbRBE Al aRd Lexk Al ovdResmesdedHikemiel |s i's
driven by activated TGFR receptors. Treatment in rats was successful with
SB525334. Benefit in rat was also shown with IN1233. Renal fibrosis can

| ead to di abet eggpp inhibitors for the REAREhEoansérdfereféisiisd TheRitekimase
i nhi bitor derivatives and a connecti on 35between TGFR signaling and

hepatitis C widiaaonsng pataplpgisatindirect targstingiranggtroungdrealing and

2012/ 003912PCH ER2GLAAAPZABS o geinasia! bIveH isssEi forapRdstasiiafion™er gi ng stem
cell target in netastatic breast cancer. TGF111 , 2, 3 and their receptors
are exaﬂessemalme'ﬂ@!ﬂecﬁﬁ‘g fe@(§§$'6‘&yt es and mcroglia. |nprovenent of

pat hol ogi cal outcone with TGRl signaling nmodul ators can be expected. The

TGFa superfam |y in cardiovascul ar disease, |ike atherosclerosis,

Smyocar di al i schegiogensss. &g dRvslopmanb b esse!sritam BregtXisiingivessrls. it

car di ovascul atyitf 3R selar development HEhB§bgélRlsil byaRbgdigisbheeemmet ry of
TGl are di sc} osed in WO 2005? /004753, V\/m ch is incorporated in.its
entirety by theplings fitadditpny tRdhereRlY 8ol paisabpropssses rANGIRGERRSS BHEPERFNt for |

addi ti % RO, KbrGre@t, %e’t‘aé(é’énélaﬁﬂl RALARRELN | rBsUIHEIh diieabedbke(tWhahs 6ftthél .
(2008) "Adv Cancer” Res. 10 33). The Met-related receptor tyrosine kinase

RON i s i nvol \nsepst, n’t%fmﬁﬁer\d?‘ diﬂfrf{‘eacr?(ﬂpll'?e(leag?’ﬁ‘éti"gm) Y8R, BBy W&

menber of thg;dviy, & amilcuvief areBpHargiy bRkRite, @RAREAS, UrnaRSIagIdS] HEGES and is
primarily expressed on epithelial cells and macrophages. The bi olrbcgl o
h

response of REN.iCoIOREBCEBPORG. BRI Py ANd periRhefRl RETVOHE SKREEY BX8

factor-1ike PIQighdl/cBRET AVNHEGaBEdnaEH, Qlidrigs, Brestinths( bidFEo on HiFfdlofi S
primarily synthesized and secreted from hepatocytes as an_ i nactive

precur s3r andnflammeaiorydiseasestike feupafeid §G'Pﬁ‘tt§c?é‘d pBPH%ﬁ'?]é”Sise?@?LOftﬂ?)e 26\
20activates RN andd fadfelafon thdidisbiest r@imophth Malet@aymethdnisnisasrdlidad ar

signaling cascades that |leads to cellular growh, notility and invasion.
Recent st udi eeesh%i\f@'ntﬁﬁéﬂﬁﬁﬁf'&?%%@eﬁ”@ﬁbH’é’é’gl%'ﬁe'i‘??'saWW&r"F%?%’ Yof human

cancers incl %%Eularcﬂtt%ﬂun% Is‘fééulat@@'&?@%ﬂ%ecéﬁf'& tPlosfd kinasdbasPver ,

clinical stu es ﬁave al so 'shown gverexpressi on i s _associated with
both worse pagnheintigansse 6:9e8PRIY- %ﬁpngygzﬁ@pa%gg\pﬁph@} EPHBHFEPEXDr essi on

of RON Lo transganl fofPhe§ehdd®dduring postnatal angiogenesis. The maturation of nascent



tunorigenesis in both the lung and the manmary gl and and is associated with
netastatic dissem nation. While RON overexpression appears to be a hall mark
of many MWoef1x@soers, the nechani snms by whi ch RON i ndu®€3/Epeeinoijehesi s

and netastasis are still unclear. Several strategies are currently being
undertaken to 30inhibit RON as a potential therapeutic target; current
strategies include the use of RON bl o6king proteins, small interfering RNA

(si RNA), nonocl onal antibodies, and small nolecule inhibitors. In total,

t hese data su st that is.a criti Ny rj LS and that
i nhi bition d@g«ﬂﬁ?tgrep?%r En%\gl %W%or%ng?'gioﬁe%:%ﬁﬁ%:é%ﬁ S.'%Ee‘\%é‘l’{éﬁ d(‘:%rg?%ﬁ t her api es,
may prove begpefdytésabmiontht mesdle ealtsirgeneaftioo ahexracpllarenatsix ant\O

2012/ 003912PCT/ EP2011/ 0027 Lt : r.e val uabl e
targets in iﬁ?ﬁﬁ'ﬁl'DZt '03888‘&%%3?'573" 8'#%{5%@%'5;5@&%%;@%(%@ g’?gﬁ?%ﬁgy &
M odzi k (20G6hctidel Regiatian GitAdde prag&@es and asetninhetWesh brdathelet tajlat ed

ki nase-1 and new insights. in v . es._.of . EDERugtopment and
i muni? y. A Wﬁﬁ/@f Wgrc&ﬁzse‘r?tvglgﬁ% Pfg\ﬁeg%l;{@%@&hlé%ee @aé%a%%(;r Ee rol eﬂof TAK1
i n nodel sysyYEGFER?aBghrimB2/EphB4, PPGFR/RDGERR, RagiopoietinsdANER| TGFRAIGFRR:| ear | y

hat |t espondaUt IRERE s DRsAhl. ety ReaRBod Soffiiph huabiifif hd DEvUS
mol ecul es angkstvilzlatipmesvealregrassion, TSNEHutatesibyi afungtored balancriofiibeseof

downst ream pr.ocesses .rangi ng _f N N S RRese Qi ng and
di fferenti at NeFFRRNTLIFRES- Lﬂﬁ\?&%@@g&%gfﬁg[& g%({:\g?em n %lcéﬁg ?%é& lt%]'hese
di f fer gmces ligantis VEGFOQ, amdDnag wsll ap TiE2aantkitst ligands angidpoigtingd.. 2Fmhibdioanpl e,

NFkappaB si gnal i LN j : I o] ) i .
depend; ng. on s dpdobHig Sedina SBndBi B aPlorh Gkt o hbfihe

mul ti-task fuwssstisaaalbietaymehn TAtDpinetasiasie pitethobeelise@he whpledindsitof and

i nvertebrate specj.es., Studi | |51 I TR : e are
151 kely o PEIERISTapal gl Elodis) eiihieiaiBl LAkt & i BELERBh Br MBLETE B 7,
by whi ch ot hefrargjiqgeaksiaeimglepraimésing sirdtedyl fodireatmeet of apnaéii angl otbéres.

Furt herpore, .the checkpoint kinases, Chkl and Chk2 are Serahr protein

ki nased® whi g'ﬁorrdﬁﬁscti on as key regul atory kinases in cellular DNA damage
response 20pathways limting cell-cycle progression in the presence of DNA
darmage. The devel opnent i i Lol hi f. neat ment
of cancer has b@é‘ﬁ "é“"r‘r%%“g‘% ogﬁjéﬁfélt?%/e??r%lrdg%ﬁglog?@%g\}/éec%éeg\)grgh \Eib%ég(ta"
decade, as eghdgiocAlkbpant RS KD euéepall exhitkiingaareembiyobictieihal phenetypaiguel i ni c

trials since,late 20 . nu; ' [ - and Chk2
ki nase i nhi bfq Y)‘?%“%égéfeg{é\p'enggrog’g'oﬂh' the f‘é’é@ﬂ?%?é%é%tﬂ t¥|g{'@rﬁlg¥ ure. Cormon
struct gpal nphihhayefwitthemet d(4p phorphkivieion dowhstigano pEANR aed iSdeadliF | ed.
There are curyently thre i Ki (. nhibi t.Qr.s, i Qi

devel opnent , P O?P(LS'\?&'?ﬂﬁnncg)W%? ﬁggﬁg%ltf)@k?hg%ﬁ%ﬁn\%‘gyg%ﬁsggﬁlki\'&r?ltgﬁésa!tcﬁfﬁfétg' '/i\I 5enti fy
novel scaf f olkdsckiiamicdeitk hdb tdopkinutatiens stionwbdefeaine Sieateadtimat@nAI BIBIAIKE 2009)
Expert Opin Ther . Pat. . )N =Q7). 30 Further prior art docunments
are as fol | ox¥"2lR8 'i@ﬂ%%gﬁﬁég%géégﬁgé\%%’%h pyri dazi ne derivatives as |igands
for GABA receptors. The international application does not disclose

bi pyridyl derivatives. 0 ) Y/

2004/ 0@%824 des HF e '55? ar ﬁga;sﬁﬁ\g g?éﬁgﬁgﬁéﬁ%%@%%h%?gé‘%a%?det\seqac'sizaéodi um
channel bl oc kethsSTGFkteas theqrenaiénd fier. AGHIRI is atubmwitouseandhessediial cegdatobdfpyri dyl

derivati ves. WO, I: ayridlne. [ L Ves as
protein Ki nascgmi"ﬁrh?rl% ;%ha/rs ?Ya@éggé){c%%%%ﬁrgﬁll 6r‘?§+r8§1f%p t'%a#'?%ﬁﬁh o@é’ I\rll@irét ?"scl ose
bi pyri dyl derdellativivak angiogeNaBIS2OVGMOTUI@80rvedantier ect ed to antiproliferative
conpounds as tyrosine kinase inhibitors. The international application does
not di scl ose bipyridyl derivatives. US 2006/ 270686 relates to

het er ogggy! der i \Giidewancarscells ekpream tueroragecific antifiees Ueyapphalyawdwd bdoes not

di scl 058 bF Py Ll oS @IS - AP RAVHLAHE ka8 T PRG 1 HB-enbls o

het er ocyclic '€ per oxi
cancer cells acquire the ability to evade this immunosurveillance by multiple
mechanisms. A major mechanism is cancer cell mediated immunosuppression by
secretion of TGFR, a potent immunosuppressive cytokine. TGFR has the potential to

35 switch from being a tumor suppressor to a tumor promoter and prometastatic factor.



proliferator activated receptor PPAR nodul ator. The US application does not
di scl ose bipyridyl derivatives. WO 2008/ 002676 and WO 2008/ 127728
deal wi thwbi2arydosderi vatives and nethods for nodul ati ngpraThipp@smorsscade.
The international applications do not 15di scl ose bipyridyl derivatives. WO
2008/ 008059 rel ates to heteroatom contai ni ng conpounds as anti -cancer
agents. The international application7does not disclose bipyridyl
derivatives. US 2008/280891 di scl oses old and new aromati c conpounds usef ul
for treatin

__prolif tive retinopath di abetic retinapathy,
macul ar deg%r%:r‘%ft“%tr‘?"a‘géf a@ﬁ’ﬁ‘g{?%.byﬁw@{r%‘@@‘: geﬁﬁP%Eﬁ?mg]bxn%oé‘é'sﬁ'H oﬁle’gcl ose
?ihpyri dgl' d?;ﬁéd{%tdfvr%ﬁsmembral\f? @Bﬁ@lﬂﬁl’ﬂaﬂaﬁiﬁ@gin@sdmroeftoeﬁ c'agemt@melahd;type ul

etero)aryl substituted sul fonan am de or s i de deriyat i usefu
or trent| gl BEEPOI BRI AR ofowRS sESadRme o e SfLaf e TER
i nfl ammat or yupeM&@hildbRiganes, wiois riivided) is 2apeupsitiet TRIFRAsie and BMP/GRFN and
cancer. The internat]j |, applj.cation, do t .disclose_bi i dyl
25der iSvat i véganches. W@gﬁﬁﬁgwr}g&%‘?%@a{: @&QI'YJQ?’@ICEW ﬁ%%sn? Ixeasfol e
derivati ves msdifg o Epdcify ddivhstrddm assponsds thatt e sliffefdrtialintegulated ional
application does Q(?eértdi scl ose bipyridyl derivatives. The

citation of Gfgfep ¥ifSe in this application is not an admi ssion that the
30reference is relevant prior art to this application. Description of the

invention The present invention has the obje t 0. provi de npgvel .bipyridyl
derivatives. l"f[‘portanc'ﬁn%fr}'g’fﬁrla%s?s tS‘fm???é‘cﬁmg'eer?ﬁh?'m?Eﬁ%fPBtW”HBS%ELﬂ“b‘?? si ngly
been spj ved \uriepais Residebyribeuay bd irycibrpustrats defetiboohTGARRI)INRRINAI i, N |
I W8 W 10 wherein. W, W2, \WB denote jnd?g‘eqden%Lréngroré]i arche ?trher N or
CR3,  15RLATRSPRES RO P EH A (EXpIaRG o8 O e ligang TeE R qrdlifs Tecentor = 7 3
nmonocycl i ¢ hgpes reayd Rhave tigely,and,spatialfy, regulaté, CD109, BAGPidked céllsuTfaatons
and 1, 2, 3, 4 or 5N, 0.an S atons,, each of which c i hdependent |y
from each ot #d9epe>H P?’H%[géﬁyacé‘%e mgﬂgtdq%ﬂgngﬁggll 'i'cqeaeﬁgssaeﬁ 'E%ng from
the 20group '\@Q@Fé@bhdlg—déﬂs Yre (dat of tAANTRRFEIste@Yin hERtherietaimodytes Hiellicle Het 2,
NY- Het 1 or -

A S e K e e i T T o e
NY- COY, lineages during hair cycle and wound healing. Smad4, a common mediator of TGFR
signaling is part of FSCs maintenance. Smad4 KO studies in mouse skin showed
hair follicle defects and squamous cell carcinoma formation. The potential
suppression of TGFR delayed catagen progression in hair follicles. The well
20 described role of TGFR in keratinocyte apoptosis during catagen phase is likely to
involve anagen-specific hair follicle components also involving co-localized TRRI

and TRRII.

Abnormal activity of TGFR in fibrosis of several organs, such as skin, kidney,

25 heart and liver, is known, being a rational for use of TBR inhibitors in fibrotic
diseases. Systemic sclerosis (scleroderma), a complex disorder of connective tissue
leading to fibrosis of the skin and inner organs, was shown to be TGFR / receptor RI
dependent. Pulmonary arterial hypertension (PAH) is a condition potentially
treatable with ALKS5 inhibitors because abnormal proliferation of peripheral arterial

30 smooth muscle cells is driven by activated TGFR receptors. Treatment in rats was
successful with SB525334. Benefit in rat was also shown with IN-1233. Renal

fibrosis can lead to diabetes.

Beneficial side effects of TRR kinase inhibitor derivatives and a connection

35 between TGFR signaling and hepatitis C virus (HCV) replication is known. TGFR



Rddenotes Hal, A -(CYY)n-OY, -(CYY)n-NYY, (CYY)n-Het3, (CYY)O0-0-Het3, SY,
NC2, CF3, CN, COOY, -CO NYY, -NY- 30CQOA, -NY-S02A, -S02-NYY, S(0),"A

- CO Het 3,woQ2¥0¢3912 NYY, -0(CYY),-Het3, -NH COOA, - NH CECINEP20H/p27890-
(CYY), - NYY, -NH 000-(CYY)n-Het3, -NH CO NH (CYY)nNYY,

- NH- CO- NH( CYY) n- Het 3, - OCO- NH- ( CYY) n- NYY, - OCO NH (CYY)n-Het3, CHO COA,
=S, =NY, =0, 12 denotes H or A, Adenétes unbranched or branched al kyl
having 1, 2, 3, 4, 5, 6, 7, 8 9 or 10 C atons, in which 1, 2, 3, 4, 5 6

2O oh s SR 268 s/ RAFRARAG Uy oL QLR EAGNE b ElecRC) of

roups can be“repl ace ndepéen one anot her
by a 0. S, SGFEO2, 3and tﬁh'i::feﬁep@mar@ %pcﬂsged ) ne@-rc:rs agfranyfes am@lAnld@gb@ es a

saturated. psah Aleds BhBloBua dieoORTn TRFRY NG foRRIERACYE) Be NavI NG S,

€5 4 satura unsat urated, nono,
bi - or tri cysdpected. The TGFR supeﬁﬁeﬂ)emomydjdn\@shldan disedde, ke a}her@sclerosg, 9, 10,

iﬁd/ (1)r25 Slgt Orﬁid a'lgél?lz%a‘gegmaja%d cl:ﬁilaclr% %’?g %:fc?ctugﬁlafg%%u%*of gard%vaitu%fr SN 0

enot es nono, I cycl eroaryl having 3,
4, 5, 6, research. 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19 or 20 C atons 20and 1, 2, 3, 4 0or 5N O and/or S atoms,
Het 3denotes a saturated or unsaturated, nono, bi- or tricyclic heterocycle
having 3, 4, 5, FLﬁthere'&jls on tHebioghigmigtey of BGFR 4re disgloskd,in WO 2089/00475%% 20 C

?'; gmseggﬂ ét\ﬁ Fh bs mg s a§?&\l[n % %mgtf[)}l ?&éeﬁ&@mhe @ﬁkl% ureHt tHer'l G ently

east one substituent selected from
the groegp ofhddaby. A, - (CYY)n-0Y, -(CYY),-NYY, SY, NO2, CN, CF3, COOyv,
- CO- NYY, -NY-CQOA, -NY-S02A, -S02-NYY, S(0)mA, -NH COOA, -NH CO NYY, CHO
COA, =S, =NY, 30=0, Hal denotes F, d, Br or I, denotes O, 1 or 2, 13
ndenotes 0, 1, B addition, RON:Fidasetie apiajusiblsl tetgiet il thporbiology 4blagh shalk £008)

sol vates, LaLOEREALL, 6! PSSR ARER T eer PEUMIMDR AL ARUIPR (T oOf
(I') is provi dﬂdlved\hetlumom granth apgd mapastasis othe RIS receptor is a member of the Met

15 family of cell surface receptor tyrosine kinases and is primarily expressed on
epithelial cells and macrophages. The biological response of RON is mediated by
binding of its ligand, hepatocyte growth factor-like protein/macrophage stimulating-
protein (HGFL). HGFL is primarily synthesized and secreted from hepatocytes as an
inactive precursor and is activated at the cell surface. Binding of HGFL to RON

20 activates RON and leads to the induction of a variety of intracellular signaling
cascades that leads to cellular growth, motility and invasion. Recent studies have
documented RON overexpression in a variety of human cancers including breast,
colon, liver, pancreas, and bladder. Moreover, clinical studies have also shown that
RON overexpression is associated with both worse patient outcomes as well as

25 metastasis. Forced overexpression of RON in transgenic mice leads to
tumorigenesis in both the lung and the mammary gland and is associated with
metastatic dissemination. While RON overexpression appears to be a hallmark of
many human cancers, the mechanisms by which RON induces tumorigenesis and
metastasis are still unclear. Several strategies are currently being undertaken to

30 inhibit RON as a potential therapeutic target; current strategies include the use of
RON blocking proteins, small interfering RNA (siRNA), monoclonal antibodies, and
small molecule inhibitors. In total, these data suggest that RON is a critical factor in
tumorigenesis and that inhibition of this protein, alone or in combination with current
therapies, may prove beneficial in the treatment of cancer patients.
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or Wi, W2 denote CR3, and 10WBdenotes N, and the physi ol ogically acceptable
salts, solvates, tautoners and stereoi soners thereof, including m xtures

t her eof 1WO2p12/0034120s. In a preferred enmbo@Ckg®R201140278%rpound
according to formula (1) and above 15enbodi nent is provi ded, wherein:
Rldenot es nonocyclic aryl having 5, 6, 7, 8 9 or 10 C atons, preferably
phenyl , which can be independently su@stltut ed by at | east one substituent
sel ected from the group consisting of Y, Hal, CN, CF3 or OY, 20and the

physi ol ogi cal | X 366855 281, %@btqu é@'v‘éﬁﬁa@% taﬁgafst.ﬁrmﬁ@nwﬂ@ln@&@mel Somer s
thereof, including mxtures thereof in all ra Breferred

embodi ment @W@QMS&MWMD@@WYJF&MIPQZ'E K%O%hgeﬁﬁdﬂ?'é ot 3ents i s
provi ded, V\’rbeers‘éhﬂng FeIR20 QB Qlchratéd kinked-7 afl nBlY-ihdrs inks Sletliibde/ roteystt es

Het 2, whi can i ndependently from each other be substituted
by R4, and thiﬁ';ﬂ!ﬁvélng%‘éPP@'"ﬁféé@bt émt@wbaeapfgece%tdwmaé@nsbam omers and

st er egj somer hhﬁéoeﬁfewoiertﬁﬁwhﬂe el évs?éné Fb%@ﬁu@ffrdn{\ﬂ)a{d mb@de. RathedtHam a
preferted enbodi nent, a conpound accord g 2 Torrm a (1) and above

embodi ment s fitsntpracieartydHelinpd fegar: m‘F@QPéﬁT K3 seemp to a‘EtQIW’)ng”@V‘

C NYY,
((CYmnHet 3, né%%{%%gsgég%ﬁ ¢ %%fﬂ%’g;ﬁggﬁaﬂ@g@ﬁ%@ﬁaﬂn{gg ogi cal I y

accept abl e srablegwes@hd&ﬁé@'opmaﬁﬁabﬁ'ﬁsﬂéﬁat%ﬁ”é?@{ﬁ%%?’rér@mtbﬁé?féiﬂ’ms B@Mudi ng

m xtures t heﬁr%géséee r%émé ﬁ’Bl‘nQﬁnate |mmune responée% 18 pRit&h ey’ f1d ardrestidiBAt . a
conmpound accor or mul a éﬁ and above 5enbodi nents is provided,

wher ei m Het \Bdelhl& diEkapral andi eGoatarfatand signaing ethrse difterenaesiyfuncien 5 C
atons and 1 gf, g4 %Ln?&%%at%r& ng&Qx&rﬁﬁlebﬁFkéﬁgB@%ﬂﬁéMéb‘@ﬁ&ul’éﬂlt ed

by at | east one substituent selected fromthe group of n- OY,
-(CYY)n- 10 peivnaser magpot EUIreFAK depsndingep fppynaturgef trgact 'Vﬂt*r@céz@na
- S02- NYY, §( é'ré‘stln @%ltl-tamm e 1 G P nseed H¥vectOverbehtd he

physi ol ogi cal'l'y ac ept able salts, sol vat es, tautomers and stereoi soners
t her eof , i nchodlinvgrelraiagresieshaiugiss of AAK( N muftiplssexpegmental systelAnpfter

aspect , .the gy fbtre%altn#&e%lew?ttmgwaaé bR aRa SRR nstidismdBeaneal ved by
pI’OVI d| %g a conpound selected fromthe group consisting of: Conpound 1
N other signaling molecules fulfill diverse Signaling roles.

Furthermore, the checkpoint kinases, Chk1 and Chk2 are Ser/Thr protein
kinases, which function as key regulatory kinases in cellular DNA damage response
20 pathways limiting cell-cycle progression in the presence of DNA damage. The
development of checkpoint kinase inhibitors for the treatment of cancer has been a
major objective in drug discovery over the past decade, as evidenced by three
checkpoint kinase inhibitors entering clinic trials since late 2005. A large number of
chemically diverse Chk1 and Chk2 kinase inhibitors have appeared in the recent
25 patent literature. Common structural motifs of the checkpoint kinase inhibitors were
identified. There are currently three checkpoint kinase inhibitors in clinical
development, a continuing effort by the pharmaceutical industry to identify novel
scaffolds for checkpoint kinase inhibition (Janetka & Ashwell (2009) Expert Opin
Ther Pat. 2009 19(2): 165-97).
30
Further prior art documents are as follows:
WO 2004/014891 deals with pyridazine derivatives as ligands for GABA

receptors. The international application does not disclose bipyridyl derivatives.
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07-A\N-7----Y -- . 2'-(2-Fluoro-phenyl)-5-

[ 1- (3- nor phol i n-4-yl propyl) - 1H pyrazol - 4- yly[ 3, 4] bi pyri di nyl Conpound 2

40 3-{4M0-20R/MBuUr o- phenyl)-[3,4' ] bi pyriclinyl-5-yll|-pgraroti1003783 -

propan-1-ol Conmpound 3 _, N - \ [/ e 2'-(2-Fluoro-phenyl)-5-

{143- (4- net hyl pi perazi n-1-y1)-propyl] - 1H pyrazol-4-y11- [3, 411D pyriclinyl

Compound 4 ry 7 [ 2'-(2-F uoro-phe%l )-5- [1-(1-nethyl-pipericlin-4-

yl1l) - 1H pyrazol -4-y11- [3,4] bipyriclinyl WD 2012/003912PCT/ EP2011/ 002788 15
WO 2004/084824 describes biaryl substituted 6-membered heterocycles as

sodium channel blockers. The international application does not disclose bipyridyl
derivatives.

WO 2004/089286 discloses pyridine derivatives as protein kinase inhibitors. The

5 international application does not disclose bipyridyl derivatives.

WO 2006/071960 is directed to antiproliferative compounds as tyrosine kinase
inhibitors. The international application does not disclose bipyridyl derivatives.

US 2006/270686 relates to heteroaryl derivatives as anti-cancer agents. The US
application does not disclose bipyridyl derivatives.

10 US 2007/191371 describes substituted heterocyclic compounds as peroxisome
proliferator activated receptor PPAR modulator. The US application does not
disclose bipyridyl derivatives.

WO 2008/002676 and WO 2008/127728 deal with biaryl derivatives and
methods for modulating a kinase cascade. The international applications do not

15 disclose bipyridyl derivatives.

WO 2008/008059 relates to heteroatom-containing compounds as anti-cancer
agents. The international application does not disclose bipyridyl derivatives.

US 2008/280891 discloses old and new aromatic compounds useful for treating
proliferative retinopathy, diabetic retinopathy, macular degeneration and cancer. The

20 US application does not disclose bipyridyl derivatives.

WO 2009/011850 is directed to new tris (hetero)aryl substituted sulfonamide,
amide or sulfide derivatives useful for treating e.g. rheumatoid arthritis, asthma,
sepsis, psoriasis, inflammatory bowel disease, Chrohn’s disease, multiple sclerosis,
pain and cancer. The international application does not disclose bipyridyl

25 derivatives.

WO 2009/024825 relates to 2-pyrazinylbenzimidazole derivatives as receptor
tyrosine kinase inhibitors. The international application does not disclose bipyridy!
derivatives.

The citation of any reference in this application is not an admission that the

30 reference is relevant prior art to this application.

Description of the invention

The present invention has the object to provide novel bipyridyl derivatives.
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Conpound 5 I\ [ . 2"-(2-Fluoro-phenyl)-6- (4-nethyl-piperazin-1-
y1)43,3" ;5" ,4"Jterpyridine Compound 6 HI -\ \ _J _\/ 1411.

2" - (2- Fl wsocopessak) - 6- pi perazin-1-yl - [3,3 ;5",4"]t ePpyrmErPdéine®oxssrpound
N\ \ / 41,

11

The object of the present invention has surprisingly been solved in one aspect
by providing compounds of formula (1)

10 0

wherein:

W,, Wy, W5 denote independently from each other N or CR3,

15 R’ denotes monocyclic aryl having 5, 6, 7, 8, 9 or 10 C atoms
or a monocyclic heteroaryl having 5, 6, 7, 8, 9, 10, 11, 12,
13 0or14 C atomsand 1, 2, 3, 4 or 5 N, O and/or S atoms,
each of which can independently from each other be
substituted by at least one substituent selected from the
20 group consisting of Y, Hal, CN, CF;, OY,

R? denotes Ar, Het', Het?, NY-Het' or NY-Het?, preferably
denotes Ar, Het' or Het?, each of which can be

independently from each other substituted by R*,

25
R? denotes H, NYY or NY-COY,
R* denotes Hal, A, -(CYY),-OY, -(CYY).-NYY, (CYY),-Het?,
(CYY),-O-Het?, SY, NO,, CF3;, CN, COQY, -CO-NYY, -NY-
30 COA, -NY-SO,A, -SO,-NYY, S(O) A, -CO-Het?, -O(CYY),-

NYY, -O(CYY),-Het? -NH-COOA, -NH-CO-NYY, -NH-COO-
(CYY),-NYY, -NH-COO-(CYY),-Het?, -NH-CO-NH-(CYY),-
NYY, -NH-CO-NH(CYY),-Het?-OCO-NH-(CYY),-NYY, -
OCO-NH-(CYY),-Het?, CHO, COA, =S, =NY, =0,
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\'N 2' - (2-Fl uoro-phenyl)-5- (1-piperidin-4-yl-1Hpyrazol-4-y1l)-
[ 3,411D pyridi nyl Conpound 8 40 N
(3-{4-[ 2’wO29B/Bd1kuor o- pheny1) 13, 41bi pyri di nyl - 5-yl i - ppcampke1i/0yBs

propyl) - di net hyl - am ne Conpound 9 411 | NN
(3-{4-[2" -(2-Fl uorophenyl) 13, 411Di pyri di nyl 5- A-pyrazol - 1-y1} -
propyl) -di nnet hyl -am ne Conpound 10 12 ...,,0 N (3-{442'-(5-Chl oro-2-

fl uoro-phenyl)- [3,41bipyridinyl-5-yl1]- pyrazol-1-yl}-propyly
di ret hyl - am ne Conpound 11 1 -
Y denotes H or A,

A denotes unbranched or branched alkyl having 1, 2, 3, 4, 5,
6,7, 8, 90r 10 C atoms, inwhich 1,2,3,4,5,60r7H
5 atoms can be replaced independently from one another by
Hal and/or in which one or two CH, groups can be replaced
independently of one anotherby a O, S, SO, SO,, a-
CY=CY- group and/or a -C=C- group,

10 Ar denotes a saturated, unsaturated or aromatic, mono- or
bicyclic carbocycle having 5, 6, 7, 8, 9, or 10 C atoms,

Het' denotes a saturated or unsaturated, mono, bi- or tricyclic
heterocycle having 3, 4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15,
15 16,17, 18, 19 0or 20 C atoms and 1, 2, 3, 4 or 5 N, O and/or
S atoms,

Het? denotes a mono, bi- or tricyclic heteroaryl having 3, 4, 5, 6, _
7,8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19 or 20 C atoms
20 and 1,2, 3,40r5N, Oand/or S atoms,

Het® denotes a saturated or unsaturated, mono, bi- or tricyclic
heterocycle having 3, 4,5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19 0or 20 C atoms and 1, 2, 3, 4 or 5 N, O and/or

25 S atoms, which can independently from each other be

substituted by at least one substituent selected from the
group of Hal, A, -(CYY),-OY, -(CYY),-NYY, SY, NO,, CN,
CF;, COQY, -CO-NYY, -NY-COA, -NY-SO,A, -SO,-NYY,
S(0O)mA, -NH-COOA, -NH-CO-NYY, CHO, COA, =S, =NY,

30 =0,
Hal denotes F, CI, Bror|,
m denotes 0, 1 or 2,
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2-{412' - (2-Fluoro-5- trifluoronethyl-phenyl)- [3,411D pyridinyl-5-01-
pyrazol -1-y1}-ethanol WO 2012/ 003912PCT/ EP2011/ 002788 16 Conpound 12
2-(4-[ 2" -We,2812pi089120r ophenyl) 13, 4Pi pyri di nyl 5- y1Fpyr azolPCTAPL}H/06278&NO]

Conpound 13 ..- el N 2-(442'-(2-Fl uorophenyl) 13, 41bi pyri di nyl-
5-y1] -pyrazol - 1-y1}- ethanol Conpound 14 N
13
n denotes 0, 1, 2, 3 or 4,

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

5 In a preferred embodiment, a compound according to formula (1) is provided,
wherein:
W,, W,, W;  denote CR?,
or
W,, W, denote CR® and
10 W, denotes N,
and the physiologically acceptable salts, solvates, tautomers and

sterecisomers thereof, including mixtures thereof in all ratios.

In a preferred embodiment, a compound according to formula (I) and above
15 embodiment is provided, wherein:

R denotes monocyclic aryl having 5, 6, 7, 8, 9 or 10 C atoms,
preferably phenyl, which can be independently substituted
by at least one substituent selected from the group
consisting of Y, Hal, CN, CF; or OY,

20 and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

In a preferred embodiment, a compound according to formula (I) and above
embodiments is provided, wherein:
25 R? denotes Ar, Het? or NY-Het?, preferably denotes Het?, which
can independently from each other be substituted by R*,
and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

30 In a preferred embodiment, a compound according to formula () and above
embodiments is provided, wherein:
R* denotes A, CF3;, Hal, -(CYY),-OY, -(CYY)-NYY, (CYY),-
Het?, preferably denotes , -(CYY),-OY, -(CYY),-NYY,
(CYY),-Het?,
35



[ * 2-{442' - (5-Chl oro-2- fluoro-phenyl)-

[3,4"]13i pyridinyl-5-ylJpyrazol - 1-yl yet hanol Conmpound 15
/410 N 2'W020B/@B841Ruor o- phenyl ) - 511- ( 1- net hyl - pi peri di RCTEPPO11/002788

H pyrazol -4-yl1]- [ 3, 41bi pyridi nyl Conpound 16 \' / Fi 41k

?

2' -(2-Fluoro-5- trifluoronethyl-phenyl)- 5-(1-(1-nethyl-piperidin4-yl)-1

H pyrazol - 4-yl1] -

5

10

15

20

25

30

35

[ 3, 4] bi pyridi nyl Compound 17

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

In a preferred embodiment, a compound according to formula (1) and above

embodiments is provided, wherein:

Het®

denotes a saturated monocyclic heterocycle having4 or5C
atoms and 1 or 2 N and/or O atoms, which can be
independently substituted by at least one substituent
selected from the group of Hal, A, -(CYY),-OY, -(CYY),-
NYY, SY, NO,, CN, CF;, COQY, -CO-NYY, -NY-COA, -NY-
SO,A, -SO,-NYY, S(O)A, -NH-COOA, -NH-CO-NYY, CHO,
COA, =S, =NY, =0,

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

In another aspect, the object of the present invention has surprisingly been

solved by providing a compound selected from the group consisting of:

Compound 1

2'-(2-Fluoro-phenyl)-5-
[1-(3-morpholin-4-yl-
propyl)-1H-pyrazol-4-
yl]-[3,4']bipyridinyl

Compound 2

3-{4-[2'-(2-Fluoro-
phenyl)-[3,4']bipyridinyl-
5-yl}-pyrazol-1-yl}-
propan-1-ol

Compound 3

= 2'-(2-Fluoro-phenyl)-5-
N\ i {1_-[3-(4_-m$th|);I- '
—_ == piperazin-1-yl)-propyl]-
\\/N\/\/ N\ 1H-pyrazol-4-yl}-
N [3,4'Ibipyridinyl

Compound 4

TN\ 2'-(2-Fluoro-phenyl)-5-

[1-(1-methyl-piperidin-4-
O/ - yh-1H-pyrazol-4-yl]-
- \ N/ [3,4'bipyridinyl




\' a ,/ 2'-(5-Chloro-2-fluorophenyl)-5-[1-(1-nethyl pi peridin-4-y1)-1
H pyrazol -4-yli[3,4] 1D pyridinyl Conmpound 18 NHN 1 N ---- -- \ \
2' - (5- Chiwpeor/goBuer ophenyl ) - 5- (1- pi peri di n4-y1-1 H pyr REBIEP201}1/)2788
[ 3, 4] bi pyridinyl WO 2012/ 003912PCT/ EP2011/002788 17 Conmpound 19 OP ---11 N
/' NF N 2'-(2-Fluoro-phenyl)-5- quinolin-3-yl[3,4]bipyridi nyl Conpound 20

15

—N

S\ Y 2"_(2-Fluoro-phenyl)-6-
Compound 5 — (4-methyl-piperazin-1-
\ 4 yh-{3,3';,5',4"|terpyridine

)
@

™ 2"-(2-Fluoro-phenyt)-6-
Compound 6 S piperazin-1-yl-
\ 7 [3,3";5' 4 "terpyridine

N

10

2'-(2-Fluoro-phenyl)-5-
LN\ (1-piperidin-4-yl-1H-

Compound 7 — pyrazol-d-yl)-
" N\ [3,4'bipyridiny!

15

(3-{4-[2'-(2,5-Difluoro-
phenyl)-[3,4']bipyridinyl-
5-yl]-pyrazol-1-yl}-
propyl)-dimethyl-amine

Compound 8

20 /

N (3-{4-[2'-(2-Fluoro-
phenyl)-[3,4']bipyridinyl-
Compound 9 | 5-yl]-pyrazol-1-yl}-
) propyl)-dimethyl-amine

25 4 a (3-{4-[2'-(5-Chloro-2-

= fluoro-phenyl)-
Compound 10 | [3,4'bipyridinyl-5-yl}-

= ] pyrazol-1-yl}-propyl)-
SN ¢ dimethyl-amine

30 2-{4-[2-(2-Fluoro-5-

trifluoromethyl-phenyl)-
[3,4']bipyridinyl-5-yl]-
pyrazol-1-yl}-ethanol

Compound 11
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N N 2-(4-{642-(2-Fl uorophenyl)-pyridin-4-yl11- pyrazin-2-yl}-pyrazol -

yl) et hanol Conpound 21 N \ 07.--21---/ . \--] --

- (2- Fl wsoaopessal) - 5- [ 1- (3-nmorphol i n-4-y1- propyl)- 1|Hcmm1>amommss
yl] -[3, 4] 1D pyri di nyl Compound 22 ED | k3-{4-[2'-(2-Fl uoro-
phenyl) 43, 411D pyri di nyl - 511] - pyrazol - 1-01- propan-1-ol Conpound 23

_(----- ' N - (2- Fl uor o- phenyl4p- 5-

{1-[ 3- (4- et hyl pi pera2| n-1-yl)-propyl]1l H pyrazol-4-01- [3,4113i pyri di nyl
Compound 24 --- ry

2-{4-[2'-(2,5-Difluoro-
pheny!)-[3,4'Ibipyridinyl-
5-yl]-pyrazol-1-yl}-
ethanol

Compound 12

2-{4-[2'-(2-Fluoro-
phenyl)-[3,4']bipyridinyl-
5-yl]-pyrazol-1-yl}-
ethanol

Compound 13

10

2-{4-[2'-(5-Chloro-2-
fluoro-phenyl)-
{3,4'Ibipyridinyl-5-yl]-

Compound 14 \ _
N pyrazol-1-yl}-ethanol

15 2'-(2,5-Difluoro-phenyl}-
5-[1-(1-methyl-piperidin-
4-yl)-1H-pyrazol-4-yl]-
{3,4'Ibipyridinyl

Compound 15

2'-(2-Fluoro-5-
trifluoromethyl-phenyl)-
5-[1-(1-methyl-piperidin-
4-yl}-1H-pyrazol-4-yi]-
[3,4']bipyridiny]

20
Compound 16

2'-(5-Chloro-2-fluoro-
25 L )N\ 9 | phenyl)-5-[1-(1-methyl-

Compound 17 = piperidin-4-yl)-1H-
\ 7 pyrazol-4-yl]-
N [3,4'Ibipyridinyl

2'-(5-Chloro-2-fluoro-
phenyl)-5-(1-piperidin-
4-yl-1H-pyrazol-4-yt)-
[3,4')bipyridinyl

30 Compound 18
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,- V[ [ilk, 2'-(2-Fluoro-phenyl)-5-
y1l) - 1H pyrazol -4-y1] - [ 3, 41bi pyri di nyl
2" - (2- Fl vsocopnessk) - 6-

[ 1- (1- et hyl - pi peri di n- 4-
Conmpound 25 I\ -N \ 4"
(4-met hyl - pi perazi n-1- y1)43, 3' PET/ER20118023788 | di ne

WD 2012/ 003912PCT/ EP2011/ 002788 18 Conmpound 26 HNV- \ \_.1

17

Compound 19

2'-(2-Fluoro-phenyl)-5-
quinolin-3-yi-
{3,4']bipyridinyl

Compound 20

2-(4-{6-[2-(2-Fluoro-
phenyl)-pyridin-4-yl]-
pyrazin-2-yl}-pyrazol-1-
yl)-ethanol

10

Compound 21

2'-(2-Fluoro-phenyl)-5-
[1-(3-morpholin-4-yl-
propyl)-1H-pyrazol-4-
yl]-{3,4'1bipyridinyl

15

Compound 22

3H{4-{2'-(2-Fluoro-
phenyl)-[3,4'1bipyridinyl-
5-ylJ-pyrazol-1-yl}-
propan-1-ol

20

Compound 23

2'-(2-Fluoro-phenyl)-5-
{1-[3-(4-methyl-
piperazin-1-yl)-propyl]-
1H-pyrazol-4-yl}-
[3,4']bipyridinyl

25 Compound 24

2'-(2-Fluoro-phenyl)-5-
[1-(1-methyl-piperidin-4-
yh)-1H-pyrazol-4-yl}-
{3,4']bipyridinyl

30

Compound 25 —

2"-(2-Fluoro-phenyl)-6-
(4-methyl-piperazin-1-
yI)-[3,3";5',4"Jterpyridine

35




N/
/ Compound 27 NH N ----

(1- pi per iNDrROR/0p3%212Hpyr azol - 4-y1) -

?

* 2"-(2-Fluoro-phenyl)-6- piperazin-1-yl-

[3,3 ;5 ,4"]terpyridine

\' / \'/ 41k 2'-(2-Fluoro-phenyl)-5-

[ 3, 41bi pyri di nyl

CompolifEd2(3/002788

(3-{412.-(2,5-Di fluorophenyl)-[3, 4] bi pyridinyl 5-y1J-pyrazol -1-y1}-

propyl)-di nmet hyl - am ne

18

N 410

Compound 26

/7 \
HN
S

—N
7 N\ W

2"-(2-Fluoro-phenyl)-6-
piperazin-1-yl-
[3,3";5',4"lterpyridine

Compound 27

10

2'-(2-Fluoro-phenyl)-5-
(1-piperidin-4-yi-1H-
pyrazol-4-yl)-
[3,4'bipyridiny!

Compound 28

(3-{4-{2'-(2,5-Difluoro-
phenyl)-[3,4'Ibipyridinyl-
5-yl}-pyrazol-1-yl}-
propyl)-dimethyl-amine

15

Compound 29

(3{4-[2'«(2-Fluoro-
phenyl)-[3,4']bipyridinyi-
5-yl}-pyrazol-1-yl}-
propyl)-dimethyl-amine

20

Compound 30

(3<4-[2'-(5-Chloro-2-
fluoro-phenyl)-
[3,4']bipyridinyl-5-yl]-
pyrazol-1-yt}-propyl)-
dimethyl-amine

25

Compound 31

2-{4-[2'-(2-Fluoro-5-
trifluoromethyl-phenyl)-
[3,4']bipyridinyl-5-yi]-
pyrazol-1-yl}-ethanol

30

Compound 32

2-{4-[2'-(2,5-Difluoro-
phenyl)-[3,4']bipyridinyl-
5-yl}-pyrazoi-1-yl}-
ethanol

35

\



Compound 29 \

\ 41111 1 N

(3-(4-[2"-(2-Fluorophenyl )43, 41bi pyri di nyl 5-y1J-pyrazol -1-y11-

propyl) - avoedi03"ai ne Conpound 30

fl uor o- phenyl) -
Compound 31

19

\' O N (3-{442. PC3EEA10/062788
[ 3, 41bi pyri di nyl-5-y1Jpyrazol - 1-y1}-propyl)- dinethyl-am ne

Compound 33

2-{4-[2'-(2-Fluoro-
phenyl)-[3,4'Ibipyridinyl-
5-yl}-pyrazol-1-yl}-
ethanol

Compound 34

Cl

2-{4-[2'-(5-Chloro-2-
fluoro-phenyl)-

{3,4']bipyridinyl-5-yl]-
pyrazol-1-yl}-ethanol

10

Compound 35

2'-(2,5-Difluoro-phenyl)-
5-[1-(1-methyl-piperidin-
4-yl)-1H-pyrazol-4-yl}-
[3.4']bipyridiny!

15

Compound 36

2'-(2-Fluoro-5-
trifluoromethyl-phenyl)-
5-[1-(1-methyl-piperidin-
4-yl)-1H-pyrazol-4-yl]-
[3,4'Tbipyridinyl

20
Compound 37

2'-(5-Chloro-2-fluoro-
phenyl)-5-{1-(1-methyi-
piperidin-4-yl)-1H-
pyrazol-4-yl}-
[3,4']bipyridinyl

25
Compound 38

2'-(5-Chloro-2-fluoro-
phenyl)-5-(1-piperidin-
4-yi-1H-pyrazol-4-yl)-
[3,4'bipyridinyl

30
Compound 39

2'-(2-Fluoro-phenyl)-5-
quinolin-3-yl-
[3.,4'Ibipyridinyl

35




- -/ 41, 2-(4-[2'-(2-Fluoro-5- trifluoronethyl-phenyl)-

[ 3, 4pi pyridi nyl-5-y1]- pyrazol -1-y1}-ethanol Conpound 32 Ha.,.., 1\ .
2-{4-[ 2' -w0,2612Dio41aor ophenyl ) 43, 411D pyri di nyl 5-y1j - pyr 2eoiEP201lobE8hanol
WD 2012/ 003912PCT/ EP2011/ 002788 19 Compound 33 --- ON

2-{442' - (2- Fl uor o- pheny1l) 43, 4] bi pyri di nyl -5-y1] - pyrazol -1-yl | - et hanol
Conmpound 34 HO 20

N
HO = 2-(4-{6-[2-(2-Fluoro-
| -
Xy phenyl)-pyridin-4-yl]-
Compound 40 FQ/(

= pyrazin-2-yl}-pyrazol-1-
X N L yh)-ethanol

y 2'-(2-Fluoro-phenyl)-5-
M pyrazol-1-yl-
[3,4'Ibipyridinyl

Compound 41

10

2'-(2-Fluoro-pheny!)-5-
(2-trifluoromethyi-1H-
pyrrolo[2,3-b]pyridin-5-
yH-[3,4']bipyridiny!

Compound 42

15
(2-Ethoxy-pyridin-4-yl)-
{2'-(2-fluoro-phenyl)-
[3.,4'Ibipyridinyl-5-yl}-
amine

Compound 43

20 ‘ [2'-(2-Fluoro-phenyl)-

[3,4'Ibipyridinyl-5-yl]-(6-
methoxy-pyridin-3-yl)-
amine

Compound 44 |

(5-Ethoxymethyl-2-
methyl-pyrimidin-4-yl)-
[2'-(2-fluoro-phenyl)-
[3,4'bipyridinyl-5-yl}-
amine

25
Compound 45

and the physiologically acceptable salts, solvates, tautomers and
30

sterecisomers thereof, including mixtures thereof in all ratios.

For the avoidance of doubt, if chemical name and chemical structure of the
above illustrated compounds do not correspond by mistake, the chemical structure

is regarded to unambigously define the compound.
35



N\ 14- N/ \ NCO 2-{442' -(5-Chloro-2- fluoro-phenyl)-

[3,4] 1D pyridinyl-5-y1)- pyrazol-1-ylyethanol Conpound 35 / N N 4i

2.-(2, 5- DvOl2oye3pRenyl )- 5-[1 -(1-met hyl - pi peri di n4- yl1PCTHPRYINAIIBS 4-y1] -
[ 3, 41bi pyridi nyl Conpound 36 N -***- \ / . 2'-(2-Fluoro-5-
trifluoronethyl-phenyl)- 5-[1-(1-nethyl-piperidind-yl)-1

H pyrazol -4-y1J[ 3, 4] bi pyridi nyl Conmpaund 37 -- 1\ /

All the above generically or explicitly disclosed compounds, including preferred
subsets/embodiments of the herein disclosed formula (1) and Compounds 1 to 45,

are hereinafter referred to as compounds of the (present) invention.

The nomenclature as used herein for defining compounds, especially the
compounds according to the invention, is in general based on the rules of the
IUPAC organisation for chemical compounds and especially organic compounds.
The terms indicated for explanation of the above compounds of the invention
10 always, unless indicated otherwise in the description or in the claims, have the
following meanings:
The term “unsubstituted” means that the corresponding radical, group or moiety
has no substituents.
The term "substituted” means that the corresponding radical, group or moiety
15 has one or more substituents. Where a radical has a plurality of substituents, and a
selection of various substituents is specified, the substituents are selected
independently of one another and do not need to be identical.
The terms “alkyl” or “A” as well as other groups having the prefix “alk” for the
purposes of this invention refer to acyclic saturated or unsaturated hydrocarbon
20 radicals which may be branched or straight-chain and preferably have 1 to 10
carbon atoms, i.e. C;-Cg-alkanyls, C»-Cye-alkenyls and C,-Cip-alkynyls. Alkenyls
have at least one C-C double bond and alkynyls at least one C-C triple bond.
Alkynyls may additionally also have at least one C-C double bond. Examples of
suitable alkyl radicals are methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
25 butyl, tert-butyl, n-pentyl, iso-pentyl, neo-pentyl, tert-péntyl, 2- or 3-methyl-pentyl, n-
hexyl, 2-hexyl, isohexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl, n-
tetradecyl, n-hexadecyl, n-octadecyl, n-icosanyl, n-docosanyl, ethylenyl (vinyl),
propenyl (-CH,CH=CH,; -CH=CH-CHjs, -C(=CH,)-CHj3), butenyl, pentenyl, hexenyl,
heptenyl, octenyl, octadienyl, octadecenyl, octadec-9-enyl, icosenyl, icos-11-enyl,
30 (Z)-icos-11-enyl, docosnyl, docos-13-enyl, (Z)-docos-13-enyl, ethynyl, propynyl (-
CH,-C=CH, -C=C-CHj3), butynyl, pentynyl, hexynyl, heptynyl, octynyl. Especially
preferred is C;-4-alkyl. A C;-;-alkyl radical is for example a methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl.
The term “cycloalkyl“ for the purposes of this invention refers to saturated and

35 partially unsaturated non-aromatic cyclic hydrocarbon groups/radicals, having 1 to 3



/. 2.-(5-Chloro-2-fluorophenyl)-5-[1-(1-nethyl pi peridin-4-y1)-1
H pyrazol -4-yl ][ 3, 4] 1D pyridi nyl Conpound 38 NH N\ / / .
phenyl) - SWORepiqe8d12di n4-y1-1 H pyrazol -4-yl)- [3,4'] bi ppcirdiragi/o@yspound 39

40 ---J'i N1 N 2'-(2-Fluoro-phenyl)-5- quinolin-3-yl- [3,41bipyridinyl
WD 2012/ 003912PCT/ EP2011/ 002788 20 Conpound 40 HO erit NN
22

rings, that contain 3 to 20, preferably 3 to 12, most preferably 3 to 8 carbon atoms.
The cycloalkyl radical may also be part of a bi- or polycyclic system, where, for

example, the cycloalkyl radical is fused to an aryl, heteroaryl or heterocyclyl radical
as defined herein by any possible and desired ring member(s). The bonding to the

5 compounds of the general formula can be effected via any possible ring member of
the cycloalkyl radical. Examples of suitable cycloalkyl radicals are cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclodecyl, cyclohexenyl,
cyclopentenyl and cyclooctadienyl. Especially preferred are C;-Cq-cycloalkyl and C,-
Cg-cycloalkyl. A C,-Cs-cycloalkyl radical is for example a cyclobutyl, cyclopentyl,

10 cyclohexyl, cycloheptyl, cyclooctyl.

The term “heterocyclyl” or “heterocycle” for the purposes of this invention refers
to a mono- or polycyclic system of 3 to 20, preferably 5 or 6 to 14 ring atoms
comprising carbon atoms and 1, 2, 3, 4, or 5 heteroatoms, in particular nitrogen,
oxygen and/or sulfur which are identical or different. The cyclic system may be

15 saturated, mono- or polyunsaturated but may not be aromatic. In the case of a cyclic
system consisting of at least two rings the rings may be fused or spiro- or otherwise
connected. Such “heterocyclyl” radicals can be linked via any ring member. The
term “heterocyclyl” also includes systems in which the heterocycle is part of a bi- or
polycyclic saturated, partially unsaturated and/or aromatic system, such as where

20 the heterocycle is fused to an “aryl”, “cycloalkyl”, “heteroaryl” or “heterocyclyl” group
as defined herein via any desired and possible ring member of the heterocycyl
radical. The bonding to the compounds of the general formula can be effected via
any possible ring member of the heterocycyl radical. Examples of suitable
“heterocyclyl” radicals are pyrrolidinyl, thiapyrrolidinyl, piperidinyl, piperazinyl,

25 oxapiperazinyl, oxapiperidinyl, oxadiazolyl, tetrahydrofuryl, imidazolidinyl,
thiazolidinyl, tetrahydropyranyl, morpholinyl, tetrahydrothiophenyl, dihydropyranyl,
indolinyl, indolinyimethyl, imidazolidinyl, 2-aza-bicyclo[2.2.2]octanyl.

The term “aryl” for the purposes of this invention refers to a mono- or polycyclic
aromatic hydrocarbon systems having 3 to 14, preferably 5 to 14, more preferably 5

30 to 10 carbon atoms. The term “aryl” also includes systems in which the aromatic
cycle is part of a bi- or polycyclic saturated, partially unsaturated and/or aromatic
system, such as where the aromatic cycle is fused to an “aryl”, “cycloalky!’,
“heteroaryl” or “heterocyclyl” group as defined herein via any desired and possible
ring member of the aryl radical. The bonding to the compounds of the general

35 formula can be effected via any possible ring member of the aryl radical. Examples



2-(4-{6-[2-(2-Fl uorophenyl)-pyridin-4-yl]- pyrazin-2-yl}-pyrazol-1-
yl) - et hanol Conpound 41 /1 N 410 2'-(2-Fluoro-phenyl)-5- pyrazol-1-yl-
[ 3, 4" ] bi pyoi2diznpboi€onpound 42 HF\ F \ - |1 2'-(2-FCcumroeipioazrys) - 5-

(2-trifluoromethyl-1Hpyrrol o[ 2, 3-b] pyridin-5- y1)43, 41bi pyri di nyl Conpound
43 111

23

of suitable “aryl” radicals are phenyl, biphenyl, naphthyl, 1-naphthyl, 2-naphthyl and
anthracenyl, but likewise indanyl, indenyi, or 1,2,3,4-tetrahydronaphthyl. The most
preferred aryl is phenyl.

The term “heteroaryl” for the purposes of this invention refers to a 3 to 15,

5 preferably 5 to 14, more preferably 5-, 6- or 7-membered mono- or polycyclic
aromatic hydrocarbon radical which comprises at least 1, where appropriate also 2,
3, 4 or 5 heteroatoms, preferably nitrogen, oxygen and/or sulfur, where the
heteroatoms are identical or different. The number of nitrogen atoms is preferably 0,
1, 2, or 3, and that of the oxygen and sulfur atoms is independently 0 or 1. The term

10 “heteroaryl” also includes systems in which the aromatic cycle is part of a bi- or
polycyclic saturated, partially unsaturated and/or aromatic system, such as where
the aromatic cycle is fused to an “aryl”, “cycloalkyl”, “heteroaryl” or “heterocyciyl”
group as defined herein via any desired and possible ring member of the heteroaryl
radical. The bonding to the compounds of the general formula can be effected via

15 any possible ring member of the heteroaryl radical. Examples of suitable “heteroaryl”
are acridinyl, benzdioxinyl, benzimidazolyl, benzisoxazolyl, benzodioxolyl,
benzofuranyl, benzothiadiazolyl, benzothiazolyl, benzothienyl, benzoxazolyl,
carbazolyl, cinnolinyl, dibenzofuranyl, dihydrobenzothienyl, furanyl, furazanyl, furyl,
imidazolyl, indazolyl, indolinyl, indolizinyl, indolyl, isobenzylfuranyl, isoindolyl,

20 isoquinolinyl, isoquinolyl, isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl,
oxazolyl, phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyridyl, pyrimidinyl, pyrimidyl, pyrrolyl,
quinazolinyl, quinolinyl, quinolyl, quinoxalinyl, tetrazolyl, thiadiazolyl, thiazolyl,
thienyl, thiophenyl, triazinyl, triazolyl.

25 For the purposes of the present invention, the terms “alkyl-cycloalkyl®,

[T

“cycloalkylalky!”, “alkyl-heterocyclyl*, “heterocyclylalkyl®, “alkyl-aryl®, “arylalkyl”,
“alkyl-heteroaryl and “heteroarylalkyl* mean that alkyl, cycloalkyl, heterocycl, aryl
and heteroaryl are each as defined above, and the cycloalkyl, heterocyclyl, aryl and
heteroaryl radical is bonded to the compounds of the general formula via an alky!

30 radical, preferably C,-Cg-alkyl radical, more preferably C;-C,-alkyl radical.

The term “alkyloxy” or “alkoxy” for the purposes of this invention refers to an
alkyl radical according to above definition that is attached to an oxygen atom. The
attachment to the compounds of the general formula is via the oxygen atom.
Examples are methoxy, ethoxy and n-propyloxy, propoxy, isopropoxy. Preferred is

35 “C,4-C,s-alkyloxy” having the indicated number of carbon atoms.



/ o (2-Ethoxy-pyridin-4- yI)- [2'-(2-fluoro-phenyl)- [3,41bipyridinyl-5-y1]-
am ne Conpound 44 Cc | - [2' - (2-Fl uoro-phenyl ) -

[ 3, 41bi pywOodbryid3s2y1] - (6 met hoxy- pyri di n-3-yl)- am nePCompoundo2yss N-- /
H\ N/ \ . (5-Ethoxynethyl-2- nethyl-pyrimdin-4-yl)-
[2'-(2-fluoro-phenyl)- [3,41bipyridinyl-5-y1]- am ne and the
physi ol ogi cal |y acceptable salts, solates, tautoners and 30stereoi soners

t hereof, including m xtures thereof in all ratios. For the avoi dance of
doubt, if chem cal nane anﬂ(ychem cal structure of the a e |Ilustrat ed

conpounds do ndthedsim eYSRKYIRFY re's PW'kC{XMefoéﬂ?rﬁ“é%‘Pse& %'GY%“ 1°8 regar ded
to unanbi gougles B85 kMol r&@EA @eBsHing BAE2AHNR0A 2RET SRRA3ADSR788 21

oxygen atom. The attachment to the compounds of the general formula is via the
oxygen atom. Examples are cyclopropyloxy, cyclobutyloxy, cyclopentyloxy,

5 cyclohexyloxy, cycloheptyloxy, cyclooctyloxy. Preferred is “Cs-Cocycloalkyloxy”
having the indicated number of carbon atoms.

The term “heterocyclyloxy” for the purposes of this invention refers to a
heterocyclyl radical according to above definition that is attached to an oxygen atom.
The attachment to the compounds of the general formulae is via the oxygen atom.

10 Examples are pyrrolidinyloxy, thiapyrrolidinyloxy, piperidinyloxy, piperazinyloxy.

The term “aryloxy” for the purposes of this invention refers to an aryl radical
according to above definition that is attached to an oxygen atom. The attachment to
the compounds of the general formula is via the oxygen atom. Examples are
phenyloxy, 2-naphthyloxy, 1-naphthyloxy, biphenyloxy, indanyloxy. Preferred is

15 phenyloxy.

The term “heteroaryloxy” for the purposes of this invention refers to a heteroaryl
radical according to above definition that is attached to an oxygen atom. The
attachment to the compounds of the general formula is via the oxygen atom.
Examples are pyrrolyloxy, thienyloxy, furyloxy, imidazolyloxy, thiazolyloxy.

20 The term “carbony!” or “carbonyl moiety” for the purposes of this invention refers
to a —C(O)— group.

The term “alkylcarbonyl” for the purposes of this invention refers to a “alkyl-
C(O)-* group, wherein alkyl is as defined herein.

The term “alkoxycarbonyl” or “alkyloxycarbonyl” for the purposes of this

25 invention refers to a “alkyl-O—C(O)—* group, wherein alkyl is as defined herein.

The term “alkoxyalkyl” for the purposes of this invention refers to a “alkyl-O—
alkyl—* group, wherein alkyl is as defined herein.

The term “haloalkyl” for the purposes of this invention refers to an alkyl group as
defined herein comprising at least one carbon atom substituent with at least one

30 halogen as defined herein. |

The term “halogen”, “halogen atom”, “halogen substituent” or “Hal” for the
purposes of this invention refers to one or, where appropriate, a plurality of fluorine
(F, fluoro), bromine (Br, bromo), chlorine (Cl, chloro), or iodine (I, iodo) atoms. The

» o«

designations “dihalogen”, “trihalogen” and “perhalogen” refer respectively to two,

35 three and four substituents, where each substituent can be selected independently



Al'l the above generically or explicitly disclosed conpounds, including
preferred subsets/enbodi nents of the herein disclosed formula (1) and
Conpoundsw 20r2/85912are hereinafter referred to as conporodErediitobEss
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any possible ring nenber of the heterocycyl radical. Exanples of suitable
"heterocyclyl" radicals are pyrrolidinyl, thiapyrrolidinyl, piperidinyl,

pi per azi nyb,202%034@pi per azi nyl, oxapi peri di nyl, oxadi azolPgir/EP2011/002788
tetrahydrofuryl, imdazolidinyl, thiazolidinyl, tetrahydropyranyl,
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carbon atonms. WD 2012/ 003912PCT/ EP2011/ 002788 24 The term

"cycl oal kyl oxy" _or "cycl oal koxy™ for the purposes of _this invention refers
to a cycl val kyl TRaaPBAPUNSaS b Ryeien sBovEaRRAY 2 FUICERD: P45 OPRENEY ¢ o
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35 organic acids into salts. The pharmaceutically acceptable salts of the compounds of



oxygen atom Exanples are cycl opropyl oxy, cycl obutyl oxy, cycl opentyl oxy,
5cycl ohexyl oxy, cycl oheptyl oxy, cyclooctyloxy. Preferred is

" C3- C9cyaoabieylogny” havi ng the indicated nunber of carlpomERb@nmo27ss The
term "heterocycl yl oxy" for the purposes of this invention refers to a
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the invention to the individualist need.
crystallization.

30 it is known that chemical substances form solids which exist in different order
states which are referred to as polymorphic forms or modifications. The various
modifications of a polymorphic substance may differ greatly in their physical
properties. The compounds of the invention can exist in various polymorphic forms
and certain modifications may moreover be metastable. All these polymorphic forms

35 of the compounds are to be regarded as belonging to the invention.



As used herein, the term"effective amount” refers to any anmount of a drug
or pharmaceutical agent that will elicit the biological or nedical response
of a tissWe22020W§d2em animal or human that is being soBGHEP2§13/00378%t ance,
by a researcher or clinician. Furthernore, the term"therapeutically
effective anount” neans any anmount which, as conpared to a correspondi ng
subj ect who has not received such ano2t, results in inproved treatnent,
heal i ng, prevention, or anelioration of a disease, disorder, or side
effect, or a decrease in the rate of advancement of a 25di sease or

di sorder. The termalso includes within its scope anmobunts effective to
enhance nor mal Treysintdongds af theumantiomare surpriinglystheradesdedeysa stforghe

conmpounds of the |nv i | at ed th in pure
o o obas anti 195 S5TREES Pk rsor 0 SR AL Shro Blns s obshe afes o P
asymetri c cgit sgrheAbreanipeddnashs, maehmefeeab@nﬁGF@emsél@}eﬁwm,, CHKey can exi st

i ast & coner 9081 WR. P 1 BTNRa ShPsepbe” S Repb b MR CRIEPERTRLE ™ !

di ast er eoner ALKJ hre kA, ALnsmdmmR fype d. Hin;;mdnesprefededtmmh@ntrsatmejtrméortlmf

stereoi soners. Thu ex cQ n t h have
one or nore KBRS &ng fe(g‘r?%r@ﬁs??tt%ﬁ% Wgﬁagecgﬁfr—‘-bgg reﬁ%p %lgé)seo%'&

di ast er eoner TAKX{RKES, MIENK1, \wmblﬁwmthBﬁﬁ’bﬂCBl&zm@hl&ﬁ‘préferably
fractionat ed_&t;}gCﬁ t hods EEOVW per se into their optical pure isoners, i.e.

enant i oners B [8FPRYREINES® The separation of the conpounds of the
i nvent y@n can t[axkeetqlhameudmylsmglywnmngepalloaselecmverenzymeaihlb:ntromﬁ‘rachl ral phases

or by recrystalli fromano i_Qn 0 or W th
use of an opF‘?'EB?LI"'S?t e'O na'{'c?lnc?aRtrb béjgaen%?e usIyd’"ern'}' X.(%@I? %/tﬁ%\ﬁngw E

optical |y actérdparedagether Basslpomt oﬁﬂe@xanﬂmﬁt&tpr&aﬁ tiopprii@radr vyhu@cﬁtlllve aI cohol ,
and subsequent el.imnatio e radl

i nventi on ma§° R ' Sg‘él}‘ﬁlerl‘ norteH%n L(’)Fr)erﬁotr) e? hed b'OI%%Q%Ie%g%Q %?@8'%‘ré&§sa "pure”
E or Z i sonedsse @ductionirhay advantageonsly iaadds lesk or kesend owdiohdbedeerssoner s.

10Where p055| C - 1 i t he
taut ondpe. - saRrad RleE Mo BRI Rl Ao P B8 BByl d the Eed B, ' e
conpounds Of trtahﬁaﬂenmerudem:reatse dbendesirtebeideoeﬁentsforatwovdeagaeﬂbqsraﬁ(threu@csec uch
as, for exa I esters, carbonates, carbanmates, ureas, am des or

phosphat es, H [ ch cases the act uaI | y bi ol ogi cal ly active formis 15

rel eased only tmh@ughpasmtdahxblthesmvermoy\ bedwypRlihcorishatingemtdreinbibitorsr t ed in
vivo to provide the is a
prodrug wit hpﬁ"?rﬁEy E%Vc?paé‘ 'Qn ';QBl ta{’tflcf%Of?e E%e)éjr??%onuw‘o WRE Qria :bgél]fé}ag 3)

prodrugg ar e |egeltharkatun 1iuM.t he art and are descrl bed for instance in: 20(|)
Wermuth CG et a Chapter 3 TePr i_nal

Chem stry, Acadipr? Eorﬁpgl&d’sl@ﬁ%rdmgjtoq?‘? in)verg ﬁ:yl-?x%ts)et éé{, B %Ig?%%ﬁ ugs,

El sevi er 198%jolayich! activity whith Btmgyaaerdohistra@tanpteezyrﬁe -bas8dd aﬁlaysAorT ext book of
Drug Design and Academ c _Publ | 1 258Sai d

ref erences af&ef D@o%558¥ % éésﬁzl_g%%(\ﬁerﬁm LFEPS) ”Z%mg baggqe?és g“f%ﬁ?t her known

t hat chem calcompbemcmmsrcmn@todbawehm preferdtdy &xolit antt cause aabahibitiegs vvh| ch

Ty where appi.opriale é%uslur?‘ﬂ‘@&&mer% b} 15, U5iELS i ?du%h%graﬁ\% FEREN in

some ci%Pcunsty| i caI I y
active corrpoumlﬂdnarholaasangemmdrrﬁmd prefeuabtyonlthe mmtoatmdﬁnramge‘ rom 30any of the

compounds of tha i BNk, AelBLERAIG BidiaPe I AERPTaAIL SPITTTL Of
diseases. Accordingly, the compounds according to the invention are useful in the
prophylaxis and/or treatment of diseases that are dependent on the said signaling
30 pathways by interaction with one or more of the said signaling pathways. The
present invention therefore relates to compounds according to the invention as
promoters or inhibitors, preferably as inhibitors, of the signaling pathways described

herein, particularly the TGF-R signaling pathway.

35 The object of the present invention has surprisingly been solved in another



The conpounds of the invention can, if they have a sufficiently basic group
such as, for exanple, a secondary or tertiary am ne, be converted with

i nor gani cWard12388t13ani ¢ acids into salts. The phar maceuPCEAIPRY1140278Ht abl e
salts of the conpounds of WD 2012/003912PCT/ EP2011/ 002788 27 the invention
are preferably formed with hydrochloric acid, hydrobrom c acid, iodic acid,
sul furic acid, phosphoric acid, nethd&®sul fonic acid, p-toluenesulfonic
acid, carbonic acid, formc acid, acetic acid, sulfoacetic acid,
trifluoroacetic acid, .oxalic aci l onic.aci.d, | el C_aci. ccinic
acid, tarta®Beg yor’,rb‘@@%rtrl%' %u%c?fg% Corra??u@dao(t,iﬁ?f'H‘Senmgﬂg%rﬁwi}glg}g? é?Hrrandel ic
aci d, funaricen&ahithg preteiniscpratardbly JIGH-beta aedeptor kimas@FRON| TAKLIRKDYl ut ari ¢
acid, steari id, ut, ami i jc, acid. The salts which are
formed are, “ﬁ'ﬁ%r gépgg,'a@i%:s@%%tr’% ea@?%@ﬁ—%{zr des, hydrobrom des, brom des,
i odi des, sul f attés teqpiecinptitaitiegs inhitstidraaes ol retanddties’, areostghded®, reteafdrdonat es,

bi carbonates, formates, a . | foacet at.es, tri . at es,

mal onat es, r%r%%ﬁeéé{f ﬁ?&'%?%i{%e@?‘“i’g*ﬁ %Srf?fr?% se‘sr,?asnr'%Iozgltc é@?Feg%Q%gﬁés,

mandel at es, ifihipEoAaad/or teatdati@s, Indhisrcasest is glitbindhaspasialist mvaedss, of the
aspartates and gl ut amates,. .Tthe sfolchi I f I d fromthe
conpounds ofa"teF%ei RIS 7 ' edn'%)?h err%'ﬂaoor\?gggl%é aﬁ?ﬁ?ﬁbﬁg‘? Zﬁﬁcﬁﬁqhab%@? nt egr al

mul ti pl e of iamBitiod hendtarmpiandeadion dy nbdemnsi af trentsuahmetinods of mehayement @ich a
sufficiently acidic. group 15 such - for . I : fonic
aci d, phosph‘Iﬁi?r@"&%::tlo 'ﬁbjusa ap'?@x%l'rfhiat&n bnﬁ,'b?tﬁog]n%ggﬁé%{ggd@%\%?ﬁ%igxnaﬁ%%’ni c and
or gani @ basesn by mebdieed apti gsieohmgt ¢atdlationdd arcatgtéts ahtkdtingEichibiloas  of

sui tabl e inqéﬁ@nic bases are ammoni um sodi um hydr oxi de, potassium

hydr oxi de, ?Uﬁ?ﬂ@%P@xide, and of organic bases are ethanol ami ne,

di et hanol am ne, triethanol am ne, ethyl enediam ne, t-butylamne, t- 20

octyl am ne, dehydrqabi. et yl am : . oh } I { be I -di am ne
and | ysine. The h& L io&%g%@e%{! wﬁrﬁﬁ!v%&ﬁ%&?@s@éy t?ér"%m egqé%ﬁ%@gﬁds of the
i nventi on casspsot Bpperiding aprocessiyr alanoiactuong awbagpoand pitheiplestiaf, one.

It is |ikew se gossi@lgeggnﬁihe conpounds of the invention to be in the
form of° t hei PRI RS SIEPS ©%i n particul ar, hydrates which can be obt ained
for exanpl e by 2f) reasteigad tarapdundrof farowiae(lizol vent or from aqueous sol ution.
It is noreover possible for one, two, three or any nunber of solvate or

wat er nol ecul es to conbine with the conpounds of the invention to give

sol vates and hydratgs. By the term"solvate"” is neant a hydrate, an

al cohol ate, or othen solvate of crystallization. 30lIt is known that

chem cal substance ormsolids which exist in different order states which
are repgrred to a ﬁBT nmor phic forns or nodifications. The various
nodi fi cati ons of ng nor phi ¢ substance nay differ greatly in their

physi cal propertiesy~Th réonpounds of the invention can exist in various
pol ynmorphi ¢ fornms and cert &bn nodificati ons may noreover be netastable. Al

t hese pol ynorphic forns 350f the conpounds are to be regarded as bel ongi ng
to the invention. WD 2012/003912PCT/ EP2011/002788 28 The conpounds of
the invention ar ®h§[@prisingly characterized by a strong and/ or sel ective
inhibition of ATRSGRASKHEHMoPB@ L Hhd preferably tyrosine kinases and

seri nePPhr eoni ne ki nases, nore preferably TG beta, RON, TAKL, CHK2, 5PDK1,
Met, PKDL, M NK1R gnpidal haymine f%%ﬂ@%%?%ﬁ”e R9Ve.GCK, HER4, ALK1, ALK2,
ALK4, ALK5 and TbR type Il. It is nore preferred to inhibit
serine/threoni ne ki nases. Mst preferred kinases to be inhibited are

TGF- bet a r ecept owitkiheiepourehqf formuia (lBKD1, M NK1, SAPK2- al pha, SAPK2- bet a
and/ or CHK2, highly preferably TG--beta receptor kinase. 10Due to their
surprisingly strong and/or selective enzyne inhibition, the conpounds of
the inwggntion carrhe advantageously administered at |ower doses conpared to
other | ess potent or Ysel e®&ive inhibitors of the prior art while still

achi evi ng equivalen@%fr eWgn superior desired biological effects. In
addition, such a do ucion nmay advantageously lead to | ess or even no
nedi ci nal adverse 15 eftects. Further, the high inhibition selectivity of

t he conpounds of the iﬂRenti@g may translate into a decrease of undesired
side effects on its own regardless of the dose applied. The
conpounds of the invention being ATP consum ng protein inhibitors generally
have ar®d nhi bition constant 1050 of |ess than about 10 pM and preferably
20l ess than about 1 pM The conpounds according to the invention
preferably exhibit an advantageous biological activity, which is easily
denonstrated i n enzyme- based assays, for exanple assays as descri bed
herein. In such enzyne-based assays, the conpounds according to the
invention preferably exhibit and cause an inhibiting




25effect, which is usually docunented by 1050 values in a suitable range,
preferably in the mcronolar range and nore preferably in the nanonol ar
range. woAas1diodpnassed herein, these signaling pat hway®Came2eigioearast f or
various di seases. Accordingly, the conpounds according to the invention are
useful in the prophylaxis and/or treatnent of di seases that are dependent
on the said signaling 30pathways by iggeraction wth one or nore of the
sai d signaling pathways. The present invention therefore relates to
conmpounds according to the invention as pronoters or inhibitors, preferably
as inhibitors, oVem® signaling pathways described herein, particularly the

TGF- 11 si gnal | NgRPEAMEY Hal, BBrahRsd oy eREOMIHréic bEI6, 4k Of a conpound of
the invention for_inhibiti ngq ATP consum ng proteins, preferably TG beta
receptor ki nase, RR&M, ks ansidoa! haye fieimeanipges deted abs¥eK2- bet a and/ or
CHK2. The ternms "inhibiting, inhibition and/or retardation” are intended to
refer for the 5purposes of the present invention to as follows: "partial or
conpl éB e i nhi bi tiordeldithheyneeyi S AYMiHa et ardation”. In this case, it is

wi thin the specialist know edge of the average person skilled in the art to
measure and determ ne such inhibiting, inhibition, and/or retardation by
nmeans of the usu@iretWods of measurenent and deternination. Thus, a
partial inhibiti ng,\:ﬁhi ion and/or retardation, for exanple, 10can be
measured and deterqh ed iRy relation to a conplete inhibiting, inhibition
and/ or retardation.''3\X 2 The object of the present invention has

surpri§'ngly been sol ved i n anot her aspect by providing a process for
manuf acturi ng a conpo of the invention, 15conprising the steps of: (a)
reacting a conpound f forjmula (11) RS\ I, NRL (I1) wherein R5 denotes Hal
or B(OH)2, and Rl an have the neaning as defined above, with a
conpound of fornmula (TN

2012/ 003912PCT/ EP2011/ 002788 3

éyl S NT T WW WO

15 wherein

R' R% W,, W, and W; have the meaning as defined above,

and optionally converting residue R' and/or R? as defined above into another

residue R' and/or R?, e.g. by cleaving a protection group and/or introducing an

20 alky! group,
or

(b) reacting a compound of formula (IV)

25
2
R\r/WLN
1
W W,
30 | ~
= 7
N R (V)

wherein

35 R’ denotes Hal, boronic acid or a ester of boronic acid, and



wherein R6 denotes Hal, boronic acid or a ester of boronic acid, and R2,
WL, W2, WB and Hal have the neani ng as defined above, to yield the conpound
of forrmul\&O@2pd2/m@3a2l | WB W2 10 | \N RL (I) 15wherei n FECTRP20IND278® and B
have the neani ng as defi ned above, and optionally converting residue
Rl and/or R2 as defined above into another residue RL and/or R2, e.g. by
cleaving a protection group and/or ingyoducing an 20al kyl group, O (b)
reacting a conpound of formula (I'V) RRWI | wWa\f\/2 /- 1, \ NR7 (IV)

wherein R7 denotes Hal, boronic acid or a ester of boronic acid, and WO
2012/ 003912PCT/ HR20¥1 Moo ¥remddial Rave (e mepning/as definedabok@ve t he meani ng as
defi ned above, with a conpound of formula (V) R8-RL(V) wherein

with a compound of formula (V)
5 R*-R’ (V)

wherein
R® denotes Hal or B(OH),, and

R' and Hal have the meaning as defined above,

10
to yield the compound of formula (1)
2
A%
R\r/ N
[
15 Wi Ws
~
up N
N )
20
wherein
R' R% W,, W, and W; have the meaning as defined above,
and optionally converting residue R' and/or R? as defined above into another
25 residue R and/or R?, e.g. by cleaving a protection group and/or introducing an
alkyl group,
or
30 (c) reacting a compound of formula (V1)

35



R8 denotes Hal or B(OH)2, and Rl and Hal have the neani ng as defined above,
10 to yield the conpound of forrmula (1) RRW1 N I, ".. Nl (1) 20 wherein
R1, R2, Weo20@/@sd2\V\B have the neani ng as defi ned abovePCI/EP2011/002788
optionally converting residue Rl and/or R2 as defined above into another
25residue Rl and/or R2, e.g. by cleaving a protection group and/or

i ntroducing an al kyl group, O 30(c) sxacting a conpound of formula (VI)
32 ROWi . NI I WB W I, 1 NR(VI) wherein 10R9 denotes Hal or B(OH)2, and
R1, W, W2, WB and Hal have the neaning as defined above, with a conpound

9 .
of formula (VI I)R\Q()(;\Rq‘mmerel n
1

Wiy W,
5 | ~
“ 1
N R (V)
wherein
10 R® denotes Hal or B(OH),, and

R', W,, W,, W3 and Hal have the meaning as defined above,
with a compound of formula (VI1)

15 R'°-R? (Vil)
wherein

R'° denotes Hal, boronic acid or a ester of boronic acid, and

R? and Hal have the meaning as defined above,

20
to yield the compound of formula (1)
2
w
R\(/ 1,N
1
25 Wi Wo
~
p y
N 0
30
wherein

R' R? W;, W, and W, have the meaning as defined above,

35



R19 denotes Hal, boronic acid or a ester of boronic acid, and R2 and Hal
have the neaning as defined above, to yield the conmpound of fornula (I)
RRWii . NVO2D1W®392 /----,--., |, NRI (1) wherein Rl, RPCTMP201BozI8E \\B
have t he neaning as defined above, WD 2012/003912PCT/ EP2011/ 002788 33 and
optionally converting residue Rl and/or R2 as defined above into another
residue RL and/or R2, e.g. by cleavimgp a protection group and/or

i ntroduci ng an al kyl group, 5and optionally (d) converting a base or an
acid of the compound of fornul 1) .intg, a sali, t hereof. 10Sope crude
products were su.?d]de%pct'QHa'[yocoé‘f’ﬁ’%'Béf%s'%‘fﬁ'gn%ﬁdz r%pﬁﬁf?ﬁ%?ﬂabg‘@ W«g’ﬁ?nom%ftur es
cont ai ni ng et haagikue & hatr R%j € gPs0ReNMg a Profextian groupyarididréntentieicing an

di chl oronet hane, n-heptane or petrol ether, respectively. For a
further detail ecP'e9 YPpti on of the manufacturing processes, please refer
15al so to the exanples and the follow ng general description of the
preferred conditions.. A physiologically acceptable salt of a
conpoudnd of the VRN can al so be obt ai ned by isolating and/or treating
t he conpound of the invention obtained by the 20descri bed reaction with an
acid or a base. The, conpounds _of the invention d alsQ.the starting
materials for th@ COPYEPRG %8%05?%?0%0&1&0851&%@8 OHB'E;"IHZ'S@"%E *qescri bed
in the exanpl es or ykaredfet hods known per se, as described in the literature
(for exanple in standard 25wor ks, such as Houben-Wyl, Methoden der Organ
i schen Chem e [ Met hods of Organic Chem stry], Georg Thiene Verl ag,

Stuttgat:; O gatnte Besipradigts werersubieky t&s@atsnd dhnematodiaphy asiky solventoe
preci se under reaction conditions F/ni h are known_ and sui [g%bl e for the said
reactions. UBYssHcantainingdNathgro! atpanlsisopippaliel M-OFENR AFERESW per se,

but are not gEmbioandrane heheptangra gt dréraidspedélye starting materials for
the clainmed process nmay, if desired, also be fornmed in situ by not
isolating themfromthe reaction m xture, but instead inmediately
converting thengdryrfuhpér detsirdtdescrimion of trdsmafufadiariigprecédses, pl€setrafer ot her

hand, it is possible to carr ut .the reactiqn stepw se.

Preferddbly, #hReid S&XPB}F?Fe&far%éﬁgei%'ﬂ’ffﬁ'@rﬁ?gefaégﬁsaﬁ'ﬁghoéﬁ? PIEet$L presence of
a 35suitabl ecspiitomgt, which is preferably inert under the respective
reaction conditions. WD 2012/003912PCT/ EP2011/ 002788 34 Exanpl es of

sui tabl e sol vents are hydrocarbons, such as hexane, petrol eum ether,
benzene, t ol ueng pAysisvhiess; accbptablersaltef alktyehposad biahs inveniidn @ also be

trichl orethyl ene t et rachl or.onet ha 0

e, 1,2- dichl t h hl f
di chl or omet hawaneammﬁ'@% UK ea iR RBIPOURY ﬂ%ﬁsrwvef'@%b?%saﬁéﬁv the”
n-propagol , Redibadfdaction withtanbidicestad baset her s,

The compounds of the invention and also the starting materials for their
preparation are, are prepared by methods as described in the examples or by
methods known per se, as described in the literature (for example in standard

25 works, such as Houben-Weyl, Methoden der Organischen Chemie [Methods of
Organic Chemistry], Georg Thieme Verlag, Stuttgart, Organic Reactions, John Wiley
& Sons, Inc., New York), to be precise under reaction conditions which are known
and suitable for the said reactions. Use can also be made here of variants which are
known per se, but are not mentioned here in greater detail.

30 The starting materials for the claimed process may, if desired, also be formed in
situ by not isolating them from the reaction mixture, but instead immediately
converting them further into the compounds of the invention. On the other hand, it is
possible to carry out the reaction stepwise.

Preferably, the reaction of the compounds is carried out in the presence of a

35 suitable solvent, which is preferably inert under the respective reaction conditions.



5such as diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or

di oxane; glycol ethers, such as ethylene glycol nononethyl or nonoet hyl

et her or wORlyi2emea91gl ycol di nethyl ether (diglyne); ketoR€I/EPIUEI0288 acet one
or butanone; am des, such as acetanm de, dinethyl acetam de,

di met hyl f ormam de (DMF) or N-nethyl pyrrolidinone (NWP); nitriles, such as
acetonitrile; sulfoxides, such as dinggdhyl sulfoxide (DMS0); 10nitro
conmpounds, such as nitronethane or nltrobenzene esters such as ethyl
acetate, or mxtures of PSOZ g nts or m x ?\g ¥\B]ter to ar

sol vents ar eEXgm @ﬂ@?%ﬂ"t% Saad ‘°dare Fﬁ?laﬁ?”?oﬁ“c l?ist B?rée pSIAPIT S NEnt s are
chlorinated hyeneatohens orai/leﬁétoihamngiey!mﬁroebi‘b@hs sughtasitlichdorethyiedest,and

| f oxi d t d Ly
Sy S Sl (5Bl dRas BB A B e AR Y
bet ween abouggs m@arol, 2athndl) GsdBropd@pk Reroganoh) rmt-ﬂsl&amcﬂactdrtehsutsmc&mtaeld the

condi ti ons use n tinme ener,al i he range en sone
n nut e8 and §%%@'e@iéﬁeﬂgb%%&?9~¥ @ tt%@hryg%?é‘f%vi(ﬂy'ﬁ)o rcg%éﬂ?’ ¥)%° tive
conpounds andinehs sU@r$§§§ﬂ1y\e®erg®ﬁotmonbrﬁahylldrlnmm)etlﬁlléthabcbreeth)&até glgeolt i mes

are readily determ nable et hods 20known for. .exanpl e
reaction m)npﬁ’aﬁthﬂﬁfh%égglgxl?m%‘e?eﬁ’@ia&r‘?cialé’r?ﬁ gf’%rné?ge Arvees: 3%8?

EUI t abl g reag}gé@ﬁmdé ﬂﬁﬁetgﬁﬁ&taﬂnldﬁ Hmmwotnhwnﬁamommet wee@thwcbyrrbnmama 48
rs. A base of a co 0 nventjon can pe con

associ at ed 284MPY-Ti St ?Lffrli‘ %Saqcte?%tf'ﬁgs {?XQS?QBUCB&S d&%t 'S ﬂ%’ﬁd? @%’QBS&” of
equi valignt appdcnpunti§iesuense narudndthaheadrlrﬁtrobenaerm efsembbm asaenhtyl sol vent,

such as et hanol, foll owed b eva ti abI t] reaction
are, in part Beeiale, or m%%fss a@‘f?fg eﬁ\%g rB\X ?%\g gecfce?J?asoq P
Thus, it is @@ﬁéﬂabb@fdr@duﬁeamamgcaruunamlpdsr scﬁlwmenmlmmtﬂa uric acid,
sulfurous acid, dithionic. a

ric acjd, hydraoh i ds Osuch as
hydr ochl ori ¢ é(@"°&ar5’r°”ﬁ’)?d‘?°6‘8 ﬁ{y(c,&a?&heds 'ﬁ‘ﬁ'l?épﬂ'B s a&@ﬂi'& Cgel?ccﬁ"?ﬂ US%r
exanpl e, ort hxbers ploes ptéfércﬂobbremldésrrecpw}illgl dirhethylfoememiidz (@hga)nl ¢ aci ds, in

I l'i ph I
monobadie or poRgiiae Sea B/reRrderPar S i SRR G R oyl o

form c acid, 3oeti gegatidihg cmmplreamtn(matapcbndhbe(aﬂmﬂmoramsdd octanoi ¢ acid,
decanoi ¢ aci d, hexadecanoi ¢ aci d ; "350@ adeca% c acid | \{a cd aci dél

di et hyl acetic a&edCtioRimien 2reAengialtd LOF Apoehgtyeen pyne inutes affd Sever
2012/ 003912PQ’E&E%@M|&@3%8& %cmmsr&if the respettivé umapoumchcand themelseectmm d,

| actic acid, tartarlc? g%l ? C|tr|c§?$ﬁé%a%bqnb hd
ascor bi ¢ aci deagtiopsend ‘&”saé“ ¢ LeArfiaRtimas areyerdly driemynahle Yme 0as

et hanesyy f oniigoasiisltheeirt) fsrasampld reattonanorlioridg @a‘ﬁedm&hélmsm foni c acid,

St of aonesul { GRPESTES SHPY BBPYS: SHAHE (oBrba b Ser o I ah Bimanen pawBenc

acid, aspartif® mapidhd 48 msam ¢ acid, proline, glyoxylic acid, palmtic acid,
par achl or ophenoxyi sobut Yric aci d, cycl ohexanecar boxyl i ¢ aci d, gl ucose 1-
phosphat e, napht hal enenono- and -di sul fonic acids or laurylsulfuric acid.
Salts with physmobaw stal doynpmaa@ew:eamee.timbmbe tomveetedimb thepassbaibiesl, can be
used 10to isola nd/ or ur|f o i hve On the
ot her . * RSB St (8 e PG AR BLrBeHvL Rl Sgunts of
correspondi NgtheaBasd aﬁ@iﬂe%cud in apareferanly mertabkahi, sawt ad etﬁarhdlsfothcrwea:l byal i ne
earth netal salts, n t he rrespondi ng anmoni um sal t s si.ng bases
(for exanpl e %V@GPWPH 'ﬁ‘gleaaec'd §8E@§ssr|g ;ﬁg? d% PREICUEh hcﬁfﬁlw%%b%'ﬁgt e or

pot assi um car mm@caugj&amaﬂé salsalhss, anepcﬁssrmehmrmnaorgarhxstacusifed anmoni um
salts, for exa and. dilso nium salts,
nonoet hanol - ’&p"é‘ﬁﬁaﬂgﬂ”c aaqud uf%‘i?p?%‘{)&ﬁhf’%'ﬁ%ﬁf lHC%:lcfE!\fdrgW o1 - and

di cycl oggxyl %Uﬂhrﬁsu%&ﬁ:htoﬁlc adidlee hggiobtdmyit auedprwspbam(wnudﬂabum ad, fort her nor e,

for exanpl e, salts Wlthh a?#*n (I:’le % th?wl ne. ? fe desi rredm L Ia flree bases of
t he corrpoundse’fﬂmﬁ?ré"ﬁ RPRIFPNEHC RSl sylfamiaagd, P8R TBEF 2EPt'E by
treatnent w tbarﬁ&m@rrwuphétﬁ:eéhcysm hrﬂﬁh@t@dammdw@r bétedﬁ;yclnnhamhasmdiydr oxi de,
sodi um car bonat e or otas nkcar on 8 % np urtgg e}m d|
groups are prBE¥S r?% HEXE BrSLi ”? Ad %a{g a\mﬂlﬁ 5P AP LI of t he
i nvention havgrobloRR #id, te@dritdscid, oztdnofccadith die canoteaicid, IHé&&Miaﬁnble azfdachi eved

by tr eat:sge nt \é\étggecg%gl% amdsgfvglfac ;l\cel"d %a%hyﬁa &hic a%njdkrer‘\abmc acm! qrﬁl(c) élmges



al kaline earth netal hydroxides or organic bases in the formof primary,
secondary or tertiary amnes. Every reaction step described herein can
opt i onal lwohe1zdbdiowed by one or nore 30wor ki ng up proceduErsoanc7es

i sol ati ng procedures. Suitable such procedures are known in the art, for
exanpl e from standard works, such as Houben-Weyl, Methoden der organi schen
Chem e [ Met hods of Organic Chem stry]35s Georg-Thi eneVerlag, Stuttgart).
Exanpl es for such procedures include, but are not Iim'ted to evaporating a
solvent, distilling st al t|on cti. nlsed cr. lI| thI’l
extraction @m@'@%#@ggr%@% rﬁaem&%&ﬁ Geoidofepans g zfcaec e
filtration %@pg@uéms acndV‘&éiﬁHJE/aGBSBlﬂ:&tﬁ’ﬁﬂ'éﬁﬂ’Zﬁﬂrﬂdcﬁa%73‘3;81 afetiedneoomt ogr aphy,

chromat ography by HPLC an rocedu gcl al ng procedures
in vacuo an@tRanesyiiRG %ﬂd'teé%dggﬂgg'c 280! E%ydr %’Eﬁséfk%lm%f" 8he present

invention h%’énﬁéﬂé&blf@magbw eethegbyetbid aimda,rwahﬁhtaaasmciyl|b3achrpw ding a
medi cament conpri si st. one, co I nventl.0 &ect of

n
[he prisant PHEERAEHC RS SHFRIIEth SO Ll GMGERF RO SAGT AT SRETE by
provi di ng a geeRflighamiatack proling) glgoxytnc b@dsﬁalmme aerdrrpound of the 10i nvent| on
for use in the treatnent and/.or x s of 8 si ol .0gi cal and/ or
pat hophysi ol%?%roﬁ?ﬁ%xi"?%%y%%?%g Cé{élo PEREEHB @%{8 G6'% g’Hg?sset ng of :
‘cancer, t UFBHéFsphé’fE| rhawh&iﬁleﬁeurm and hﬁs;ulfgmctadmwwaurﬁahliudcbuﬂnur s
sarconmas, carci nomastécm&gle pro i ferati v5|ed| S g)ers car ci noi ds

sarcomas, Kaposialtgyy ologiea i, UPRfEBR d §X%'PP'§|ph%?ﬁeﬁg°afnrb§nﬁ’s[e e

blrai Blﬁj’ld/ ortot.gwataghg;lw@uﬁfysh@mrapdh@s of tre |ﬂ5§mangges gl i onmas, d' .

gl i obl ast omas, neurobl asto t omach, cancer,, ki dpey canc ney ce
carci nomas, pr €t Heet E%fﬁ’@é‘gﬂ C‘?ﬂ’% ”;9?8 g RYSIERR SN B%ﬁﬂ'évﬂﬁesém?k}ésue
tunmours, sofdortdspemtBng et Bals, wpﬁammﬂaﬁalkahnﬁetéssaltbioverkahnﬁmt‘rSmeﬁQEad
tunours, neck tum).ursh I ar%ﬂ% ? cancer., ﬁ%pha%ebal @ncer % ‘f

cancer, osteEr ¥dndne FRTTHER 'é?gtag?{ﬁ%n'u'f‘ﬁ? Y& "ORSEY r%anzpé% UM ung
cancer, | Unghﬁﬁ@@%ﬁfs@luhﬂhﬁjroﬂd@,léodmei tarberage oapmamam catbbnatebll al

carci nomas, brea ance manma C i.nt es can .. col orectal
tumour 82 col BYit a@}rﬁﬁ gdm‘neé'ﬁ?r&rﬁ ggﬁﬁﬂ{]ﬁmgon'ﬂ?ﬁg&%g? oﬁﬁa{ﬂﬂe mours, ovary
t unour s/ ovardna:iétﬁwnﬂiétrfyl amtiei‘nsmopﬁmoeromumampmbn@ahm diedtanok and

carci nomas, cancer 0 car.c S endo trial

car ci nonas, @PPH%”%‘PQHH%\’“%%@(&FVC ?ﬂ%‘é‘r %P?QPY?IP;& %3’?{3@ "Bl adder
cancer, ski ndigangithylemdidreinbaiunt saie Uurhersgiia fousxaeilé, isalts aith asyidneona,
basal i onas, spinalionas, nelanonas, intraocul ar nel anomas, | eukaem as,
nonocyte | eu'P(é‘@F‘n a, chr oni c |l eukaem as, chronic nyelotic | eukaem a, chronic
| ynphabhc |eUkeIﬂUésure@CtHe&réeﬁidSéeﬂifﬁ&co&ipbtjsdsrmeh@trivenﬂicmﬂm&é liberatedit e

| ynmphati c | euken a, h di seases, chor al .

neovascul ari Qaﬂtaﬂfsaé%@gbere%“émr@f %&%t ©S, SHEN Fraa’ Bw&ygfoé(&?ses
arthritis, ngu@@ﬁ@geﬂeroatdeosodmmmstmnamorrpejtmmnomrbame,sstoabm@agnom h,
fibrosis, rest nosi a fecti OQH at he aoscl ert65| S tion and

f
di sor der s of Ghac! '829(‘?"1‘?6”%%‘7385 é'%‘?@oegﬁlfdm %gﬁﬁs meé? m bone, CNS
and/ or PNS.' c&nﬁmﬁd%&ﬁﬂmjihmmse\aﬁefreéIaeldpgrmmsr salf formationccamditewaamet f or

the treatnent and/ or f orement i gone ditiqQns is

It enagh 1o semavacRr R it Ba gt Ul S e ARAT e BnbrRle

admi ni st eri ngikatind €88 merthydAeXxidéslal HGa9d BEXEE/ ik RRfbinh G078 8ry3secvadayund of
the invention to.a patient in need thereof is also intended to be

conprised. CORFEIANME™YI®St he i nvention may be used in conbination with one
or nore other 5active substances (ingredients, drugs) in the treatnent,

prevention, suppression or arion of di ase itions for mhlch
conpounds of th V?%f%%ctt'oaﬁ‘te@r e[ergb%{rheé?mscang nee %ﬁgélllgw%?%y XY TR cal 1y
the corggi nat inaikieg up procddurgs ahe/os sbiating pravedereef $eablevaaich Ipam:eduﬁelaelre drug

al one, or the conbippati o& IS S

r _or effecti,ve than it be
expect ed bas&BOWRA M KE 3Ly "F?(%S]S‘r?ré)ﬁ?e?tﬂqg%rga‘forlfshéu?mﬁ 6?@2&5\%%93 Such
Methoden der organischen Chemie [Methods of Organic Chemistry], Georg-Thieme-
Verlag, Stuttgart). Examples for such procedures include, but are not limited to
evaporating a solvent, distilling, crystallization, fractionised crystallization, extraction

35 procedures, washing procedures, digesting procedures, filtration procedures,



10ot her drug(s) may be adm nistered, by a route and in an anmobunt comonly
used cont enporaneously or sequentially with a conpound of the invention.

Wien a cowpaurbogdi2t he i nvention is used cont enpor aneougCy/Eredih/ 002788 Or

ot her drugs,
conmpound of

ot her drugs are administered on different overlapping schedules. It is

nore

a conbi nati on product containing such other drug(s) and the
the invention is preferred. However, conbination therapy al so
i ncl udes therapies in 15which the cong®und of the invention and one or nore

t | at ed .t hat, wh ' [ ' ] . Of ' | di ent s,
the. conpound B e s S Emalba e il U Ll Kepadlll ol °0, °
bot h may be drgied peddedatasviblvacumandioreleidebienpesatusshen each i s used al one.

Accordi ngly,

t he pharnmaceutical conpositions of the present 20i nvention

i nclude those that contain one or nore other active ingredients, in

addition to a cowpmjed obfhet presénireeniianhassuapnsingly béerosdiead in@npther
subst ances (ingr

e obfhetfress SEBupingl d inerober
i th o conpatmacon oRucingHERkakeRl e Tl ARTERS: Ehflold SR, el ) or

iphexttivaceut i cal conposition, include, but are not limted to the

in the sane
conpounds cl

asses and specific conpounds listed in Table 1: Table 1

Al kyl ati ng agents Cycl ophospham de Busul fane | fosfam de Ml phal ane
Hexamnet hyl nel anthecotjédtaf dpaprebérdinvebtion hasarandizgly beerCealvassinianethebnust i ne

Procar bazi ne_Al t et am ng i - ' rept ozoci ne
Tenozol oni deasif?&?ta P{\gg%gh{eﬁn{%ﬁﬂtﬁggﬂﬁs @ES%II%%? ?L%%ng‘PgTrﬂé{] (?rtlr%Car bopl ati n
ZD- 04730 ( Anoinv&mon fou0ib2he 08strBEPCINEeEdpiady 8iptegiological and/or
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pathophysiological conditions selected from the group consisting of: “cancer,
tumour, malignant tumours, benign tumours, solid tumours, sarcomas, carcinomas,
hyperproliferative disorders, carcinoids, Ewing sarcomas, Kaposi sarcomas, brain
tumours, tumours originating from the brain and/or the nervous system and/or the
meninges, gliomas, glioblastomas, neuroblastomas, stomach cancer, kidney cancer,
kidney cell carcinomas, prostate cancer, prostate carcinomas, connective tissue
tumours, soft tissue sarcomas, pancreas tumours, liver tumours, head tumours,
neck tumours, laryngeal cancer, oesophageal cancer, thyroid cancer,
osteosarcomas, retinoblastomas, thymoma, testicular cancer, lung cancer, lung
adenocarcinoma, small cell lung carcinoma, bronchial carcinomas, breast cancer,
mamma carcinomas, intestinal cancer, colorectal tumours, colon carcinomas,
rectum carcinomas, gynaecological tumours, ovary tumours/ovarian tumours,
uterine cancer, cervical cancer, cervix carcinomas, cancer of body of uterus, corpus
carcinomas, endometrial carcinomas, urinary bladder cancer, urogenital tract
cancer, bladder cancer, skin cancer, epithelial tumours, squamous epithelial
carcinoma, basaliomas, spinaliomas, melanomas, intraocular melanomas,
leukaemias, monocyte leukaemia, chronic leukaemias, chronic myelotic leukaemia,
chronic lymphatic leukemia, acute leukaemias, acute myelotic leukaemia, acute
lymphatic leukemia, lymphomas, opthalmic diseases, choroidal neovascularization,
diabetic retinopathy, inflammatory diseases, arthritis, neurodegeneration, transplant
rejection, metastatic growth, fibrosis, restenosis, HIV infection, atherosclerosis,
inflammation and disorders of wound healing, angiogenesis, cardiovascular system,
bone, CNS and/or PNS.” A corresponding use for the preparation of a medicament
for the treatment and/or prophylaxis of the aforementioned conditions is intended to

be comprised. A corresponding method of treatment administering at least one



Spi ropl atin Carboxypht hal at opl ati num Tetraplatin Omplatin | proplatin
Lobapl atin (AeternaZentaris) Satraplatin (Johnson Matthey) BBR-3464

( Hof f r narweola12Rosdie) SM 11355 (Sumi t onp) AP-5280 (Acces®rT/EPAntionEs@bol ites
Azacyti di ne Gentitabi ne Capecitabine 5-Fluoruracil Floxuridine

2- Chl or desoxyadenosi ne 6- Mer capt opuri ne 6- Thi oguani ne Cyt ar abi ne

2- Fl uor desoxycyti di ne Methotrexate |dstrexate Tonudex Trinetrexate

Deoxycof or myci ne Fl udarabi ne Pentostatine Raltitrexede Hydroxyurea

DG (Hof  maniFOTIoHE RENSEPHATIPREg airaTeiE 1 TeshBeteor R hERREd TS  mii by ¢ or
Amsacri ne Epdomphisedne Etoposi de Teni poside or Mtoxantrone |rinotecane
(CPT-11) 7-Ethyl-10- hydroxycanpt ot heci ne Topot ecane
Compounds of the invention may be used in combination with one or more other
5 active substances (ingredients, drugs) in the treatment, prevention, suppression or
amelioration of diseases or conditions for which compounds of the invention or the
other substances have utility. Typically the combination of the drugs is safer or more
effective than either drug alone, or the combination is safer or more effective than
would it be expected based on the additive properties of the individual drugs. Such
10 other drug(s) may be administered, by a route and in an amount commonly used
contemporaneously or sequentially with a compound of the invention. When a
compound of the invention is used contemporaneously with one or more other
drugs, a combination product containing such other drug(s) and the compound of
the invention is preferred. However, combination therapy also includes therapies in
15 which the compound of the invention and one or more other drugs are administered
on different overlapping schedules. It is contemplated that when used in
combination with other active ingredients, the compound of the present invention or
the other active ingredient or both may be used effectively in lower doses than when
each is used alone. Accordingly, the pharmaceutical compositions of the present
20 invention include those that contain one or more other active ingredients, in addition

to a compound of the invention.

Examples of other active substances (ingredients, drugs) that may be
administered in combination with a compound of the invention, and either
25 administered separately or in the same pharmaceutical composition, include, but are

not limited to the compounds classes and specific compounds listed in Table 1:

Table 1
Alkylating agents Cyclophosphamide Lomustine
Busulfane Procarbazine
Ifosfamide Altretamine
Melphalane Estramustinphosphate
30 Hexamethylmelamine Mechlorethamine
Thiotepa Streptozocine
Chlorambucil Temozolomide
Dacarbazine Semustine
Carmustine
Platinum agents Cisplatin Carboplatin
35 Oxaliplatin ZD-0473 (AnorMED)




Dexr azoxanet (TopoTarget) Pixantrone (Novuspharrna) Rebeccanyci n- Anal ogue
(Exel i xi s) BBR-3576 (Novuspharrna) Rubitecane (SuperGen) Exatecannesyl ate
(Dai i chi )wQzdrawed2( Chentzenex) G nmat ecane (Signma- Tau) BCTEFAQILO62A®
(Beauf our | psen) TAS-103 (Tai ho) El sam trucine (Spectrum J-107088 (Merck &
Co) BNP-1350 (Bi oNumeri k) CKD-602 (Chong Kun Dang) KW 2170 (Kyowa Hakko)
Antitunor antibiotics Dactinonycin (A8inonmycin D) Doxorubicin (Adri anyci n)
Deoxyr ubi ci n VaI rubi ci n Daunorubl cin (Daunorrym n) Epi rub| ci n Therarubicin

| dar ubi ci n

o W W%

M t oxant ron
Losoxant r on
Bl eonycin B
Antimtotic
Colchicin Wi
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léﬂn” ‘éié 'é*&fffé’ris ‘3" cin

dpl
% fi nt hi; trazol e
e Bl eonyci nsul f<§ b prﬁ%éf&% Ia%? rhb\ S%R nmycin A
M tonmycin C MEI . (I\/Enarl ni) GPX eutical s)
agents Pacl i ta\% aﬁ'ﬁt axel SB 40807 axo Fﬁ? Cr?e) 39

: 0
nbl astine SM 11355 (Sumitomo)

AP-5280 (Access)

Antimetabolites

Azacytidine

Gemcitabine
Capecitabine
5-Fluoruracil

Floxuridine
2-Chlordesoxyadenosine

Tomudex
Trimetrexate
Deoxycoformycine
Fludarabine
Pentostatine
Raltitrexede

Teniposide or Mitoxantrone
Irinotecane (CPT-11)
7-Ethyl-10-
hydroxycamptothecine
Topotecane

Dexrazoxanet (TopoTarget)
Pixantrone (Novuspharrna)
Rebeccamycin-Analogue
(Exelixis)

BBR-3576 (Novuspharrna)

6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-Fluordesoxycytidine Irofulven (MGI Pharma)
Methotrexate DMDC (Hoffmann-La Roche)
Idatrexate Ethinylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecane (SuperGen)
inhibitors Epirubicine Exatecanmesylate (Daiichi)
Etoposide Quinamed (ChemGenex)

Gimatecane (Sigma- Tau)
Diflomotecane (Beaufour-
Ipsen)

TAS-103 (Taiho)
Elsamitrucine (Spectrum)
J-107088 (Merck & Co)
BNP-1350 (BioNumerik)
CKD-602 (Chong Kun Dang)
KW-2170 (Kyowa Hakko)

Antitumor antibiotics

Dactinomycin (Actinomycin
D)

Doxorubicin (Adriamycin)
Deoxyrubicin

Valrubicin

Daunorubicin (Daunomycin)
Epirubicin

Therarubicin

Idarubicin

Rubidazone

Plicamycinp

Porfiromycin
Cyanomorpholinodoxorubicin
Mitoxantron (Novantron)

Amonafide

Azonafide
Anthrapyrazole
Oxantrazole
Losoxantrone
Bleomycinsulfate (Blenoxan)
Bleomycinacid
Bieomycin A
Bleomycin B
Mitomycin C
MEN-10755 (Menarini)
GPX-100 (Gem
Pharmaceuticals)

Antimitotic agents

35

Paclitaxel

Docetaxel

SB 408075
(GlaxoSmithKline)




Vincristine Vinorel bine Vindesine Do!astatine 10 (NCI) Rhizoxine (Fujisawa)
M vobul i ne (War ner-Lanbert) Cenadoti ne (BASF) RPR 109881A (Aventis) TXD 258
(Avent i s)WBROt2110BYA B (Novartis) T 900607 (Tularik) T 1B8UEP2QITAPAEBS k)

Cryptophycin 52 (Eli

Lilly) Vinflunine (Fabre) Auristatine PE (Tei koku

Hor nrone) BMS 247550 (BMS) BMS 184476 (BMS) BMS 188797 (BMs) Taxoprexine
(Protarga) E7010 (Abbott) PG TXL (Cel39 Therapeutics)
105972 (Abbott) A 204197 (Abbott) LU 223651 (BASF) D 24851 (ASTA Medi ca)

ER- 86526 (E. Sat ) Conbret ao. at II\I‘ 'nl"\‘-l- \Dlvo) tsohon %dﬁ =B \Pﬂ
ZD 6126 (As}raZeneca) PEG o I| %el (Enzon) AZ1 ﬁﬁgﬂ}) 09
(I'ndena) AVLB (Prescient N arma) Azaepot hil 1
(Bi oNurreri k) CA-4- Prodrug & r \ Dol astatin-1 (OX| GENE)
Aromat ase i phibitors Am nzgl 1§ gn mde Letrozol g For mest
Exenest ane At anestane (Bio Egtaﬁr?es)o 2{,\%&11 (Yangﬂ%% (BASF)
5 Rhizoxine (Fujisawa) D 24851 (ASTA Medica)
Mivobuline (Warner-Lambert) ER-86526 (Eisai)
Cemadotine (BASF) Combretastatine A4 (BMS)
RPR 109881A (Aventis) Isochomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilon B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
10 Cryptophycin 52 (Eli Lilly) 'DN-5109 (indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatine PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-Prodrug (OXIiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
15 Taxoprexine (Protarga) CA-4 (OXiGENE)
Aromatase Aminoglutethimide Exemestane
inhibitors Letrozole Atamestane (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestane
20 Thymidylatesynthas | Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
e inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
DNA antagonists Trabectedine (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone (Spectrum
Albumin + 32P (isotope Pharmaceuticals)
Solutions) 06-Benzylguanine (Paligent)
25 Thymectacine (NewBiotics)
Edotreotide (Novartis)
Farnesyltransferase | Arglabine (NuOncology Labs) | Tipifarnibe (Johnson &
inhibitors lonafarnibe (Schering- Johnson)
Plough) Perillylalcohol (DOR
BAY-43-9006 (Bayer) BioPharma)
30

35

| DN 5109 (Bayer) A

Pump inhibitors

CBT-1 (CBA Pharma)
Tariquidar (Xenova)
MS-209 (Schering AG)

Zosuquidar-Trihydrochloride
(EH Lilly)
Biricodar-Dicitrate (Vertex)

Histoneacetyltransf
erase inhibitors

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethylbutyrate
(Titan)
Depsipeptide (Fujisawa)

maMar )

ane



Thym dyl at esynt has Penetrexed (Eli Lilly) e inhibitorszD 9331 (BTG

Nol atrexed (Exi m as) CoFactor TM ( Bi oKeys) Tr abect edi ne (Phar maMar)

G uf osf anwv@ao(2BWst1er | nternational) Al bum n + 32P (| sot 86&/EB201a0D2IRS)
Thymect aci ne (NewBi otics) Edotreotide (Novartis) WMafosfam de (Baxter

I nternational) Apaziquone (Spectrum Pharnmaceuticals) 06-Benzyl guani ne
(Pal i gent) Farnesyl transferase i nHilbitors Argl abi ne (NuOncol ogy Labs)

| onaf ar ni be (Schering-Plough) BAY-43-9006 (Bayer) Tipifarni be (Johnson &
JOhnSOI’]) P ri ! IRV a! on OO D

Haleohol— LOPhat ) CB+ ¢ CRA e pe)—Tarnqui dar
( Xenova) -i’"’zﬁtlj@l)'b RBPPhg Z@;’raﬁfé@%ﬁ#ﬁér CTri h%ﬁé@@@ﬁ%ﬁ f,:)) LTy,
Bi ricodar- Ribonuc e%s&igser ue>blarimastat (British Biotech)  Tezacitabine (Aventis)
ktase inhibitors Galliummaltolate (Titan) Didox (Molecules for Health)
Triapine (Vion)
5 TNF-alpha agonists/ | Virulizine (Lorus Revimide (Celgene)
antagonists Therapeutics)
CDC-394 (Celgene)
Endotheline-A Atrasentane (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)
antagonists
10 Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists Johnson)
LGD-1550 (Ligand)
Immunomodulators | Interferon Dexosome therapy (Anosys)
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
15 Adenocarzinoma vaccine JSF-154 (Tragen)
(Biomira) Cancer vaccine (Interceli)
CTP-37 (AVI BioPharma) Noreline (Biostar)
JRX-2 (Immuno-Rx) BLP-25 (Biomira)
PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccine (CTL 13-Alethine (Dovetail)
Immuno) CLL-Thera (Vasogen)
20 Melanoma vaccine (CTL
Immuno)
p21-RAS vaccine (GemVax)
Hormonal and anti- | Estrogens Prednisone
hormonal agents Conjugated Estrogens Methylprednisolone
Ethinylestradiole Prednisolone
Chlorotrianisen Aminoglutethimide
25 Idenestrole Leuprolide
Hydroxyprogesteroncaproate Goserelin
Medroxyprogesterone Leuporelin
Testosterone Cetrorelix
Testosteronpropionate Bicalutamide
Fluoxymesterone Flutamide
Methyltestosterone Octreotide
30 Diethylstilbestrole Nilutamide
Megestrole Mitotane
Tamoxifen P-04 (Novogen)
Toremofine 2-Methoxyestradiol
Dexamethasone (EntreMed)
Arzoxifen (Eli Lilly)
Photodynamic Talaporfine (Light Sciences) Pd-Bacteriopheophorbide
35 agents Theralux (Theratechnologies) (Yeda)




Tacedi naline (Pfizer) SAHA (Aton Pharma) Ms-275 (Schering AG

Pi val oyl oxynet hyl butyrate (Titan) Depsi peptide (Fujisawa)
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-3 (Col I aGenex) BMS-275291 (Celltech)4Wezacitabine (Aventis) Didox
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Tyrosinkinase
inhibitors

Imatinib (Novartis)
Leflunomid
(Sugen/Pharmacia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene Science)
Canertjnib (Pfizer)
Squalamin (Genaera)
SU5416 (Pharmacia)
SU6B668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)

GW2016 (GlaxoSmithKline)
EKB-509 (Wyeth)

EKB-569 (Wyeth)

Kahalid F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Different agents

SR-27897 (CCK-A inhibitor,
Sanofi-Synthelabo)
Tocladesine (cyclic-AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,
Aventis)

CV-247 (COX-2-Inhibitor, Ivy
Medical)

P54 (COX-2 inhibitor,
Phytopharm)

CapCell™ (CYP450
stimulans, Bavarian Nordic)
GCS-I0O0 (gal3 antagonist,
GlycoGenesys)

G17DT immunogen (Gastrin
inhibitor, Aphton)
Efaproxiral (Oxygenator,
Allos Therapeutics)

PI-88 (Heparanase inhibitor,
Progen)

Tesmilifen (Histamine
antagonist, YM BioSciences)
Histamine (Histamine-H2
receptor agonist, Maxim)
Tiazofurin (IMPDH inhibitor,
Ribapharm)

Cilengitide (Integrine
antagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)

CCI-779 (mTOR kinase

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (Ribonuclease
stimulans, Alfacell)
Galarubicin (RNA synthesis
inhibitor, Dong-A)

Tirapazamin (reducing agent,

SR International)
N-Acetylcystein (reducing
agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB inhibitor,
Active Biotech)

Seocalcitol (Vitamin-D
receptor agonist, Leo)
131-1-TM-601 (DNA
antagonist, TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)

Minodronic acid (Osteoclasts
inhibitor, Yamanouchi)
Indisulam (p53 stimulans,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (Hematopoesis
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Dexosone therapy (Anosys) Pentrix (Auaralian Cancer Technol ogy) JSF-154
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(Progeni cs) —13-Alet-hire—{ anti -

Hor nenno

IUICl \

\
hor nonal

agents Estrogens

Chl orotri anjj sen | denestrol

Test ost eron
Di et hyl stil
Pr edni sone
Coserelin L
Ni | ut ahi de

(El |

Lilly)

10

15

20

25

30

35

e Testosteronprp
pbestrol e Megestf
Vet hyl pr edni sol

Mtotane P-04 (

puporelin Cetrof

%ﬁﬁa@

_46‘

cSehERF

ens

nca
r|

BB Bl TRt
S AR A o8

rﬁu

M

er one

1_IU1 IIUIIClSISfl
}%@ 8)??/?) Baglgest
| sterone
3 §6he
I
I"C}amst gR{O I

,kel%%)) Arzo

[oX

e

Xi f en

gﬁﬁ')(P%sn'\w’%%BQXyeSt r ?F%n@ ur&

activator inhibitor, Wilex)
PBI-1402 (PMN stimulans,
ProMetic LifeSciences)
Bortezomib (Proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulans,
SR Pharma)

TLK-286 (Glutathione-S-
transferase inhibitor, Telik)
PT-100 (Growth factor
agonist, Point Therapeutics)
Midostaurin (PKC inhibitor,
Novartis)

Bryostatin-1 (PKC stimulans,
GPC Biotech)

CDA-II (Apoptosis enhancer,
Everlife)

SDX-101 (Apoptosis
enhancer, Salmedix)
Ceflatonin (Apoptosis

enhancer, ChemGenex)

(|mmunotoxme, KS
Biomedix)

PCK-3145 (Apoptosis
enhancer, Procyon)
Doranidazole (Apoptosis
enhancer, Pola)

CHS-828 (cytotoxic agent,
Leo)

trans-Retinoic acid
(Differentiator, NIH)

MX6 (Apoptosis enhancer,
MAXIA)

Apomin (Apoptosis enhancer,
ILEX Oncology)

Urocidine (Apoptosis
enhancer, Bioniche)
Ro-31-7453 (Apoptosis
enhancer, La Roche)
Brostallicin (Apoptosis
enhancer, Pharmacia)

In a preferred embodiment, a compound of the invention is administered in

combination with one or more known anti-tumor agents, such as the following:

estrogen receptor modulators, androgen receptor modulators, retinoid receptor

modulators, cytotoxics, antiproliferative agents, prenyl proteintransferase inhibitors,

HMG-CoA-reductase inhibitors, HIV protease inhibitors, reverse transcriptase

inhibitors, angiogenesis inhibitors. The compounds of the present inventions are

particularly suitable for administration at the same time as radiotherapy.

The compounds of the invention are in particular well suited for administration in

combination with radiotherapy. The synergistic effects of VEGF inhibition in
combination with radiotherapy are known to the skilled artisan (WO 00/61186).

The term “estrogen receptor modulators” in the course of the present invention

refers to compounds that interfere with or inhibit the binding of estrogen to estrogen

receptor — independently from the mode of action. Non-limiting examples of

estrogen receptor modulators are tamoxifen, raloxifen, idoxifen, LY353381, LY
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androgen receptor — independently from the mode of action. Non-limiting examples

of androgen receptor modulators are finasteride and other 5alpha-reductase

inhibitors, nilutamide, flutamide, bicalutamide, liarozole and abirateron acetate.

The term “retinoid receptor modulators” in the course of the present invention

10 refers to compounds that interfere with or inhibit the binding of retinoids to retinoid
receptor — independently from the mode of action. Non-limiting examples of retinoid
receptor modulators are bexaroten, tretinoin, 13-cis-retinoic acid, 9-cis-retinoic acid,
alpha-difluoromethylornithine, ILX23-7553, trans-N-(4'-Hydroxyphenyljretinamide
and N-4-carboxyphenylretinamide.

15 The term “cytotoxics” in the course of the present invention refers to compounds
that primarily trigger cell death through direct action on cell function(s) or which
interfere with or inhibit cell myosis, such as alkylating agents, tumor necrosis factors,
intercalating agents, microtubule inhibitors and topoisomerase inhibitors. Non-
limiting examples of cytotoxics are tirapazimin, sertenef, cachectine, ifosfamide,

20 tasonermine, lonidamine, carboplatin, altretamine, prednimustine, dibromodulcit,
ranimustine, fotemustine, nedaplatin, oxaliplatin, temozolomide, heptaplatin,
estramustin, improsulfan-tosylate, trofosfamide, nimustine, dibrospidium-chloride,
pumitepa, lobaplatin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide,
cis-amindichloro(2-methylpyridine)platin, benzylguanine, glufosfamide, GPX100,

25 (trans, trans,trans)-bis-mu-(hexane-1,6-diamine)-mu-[diamine-platin(l1)]bis-
[diamine(chloro)platin(ll)]-tetrachloride, diarizidinylspermine, arsenium trioxide, 1-
(11-Dodecylamino-10-hydroxyundecyl)-3,7-dimethylxanthine, zorubicin, idarubicin,
daunorubicin, bisantren, mitoxantron, pirarubicin, pinafide, valrubicine, amrubicine,
antineoplaston, 3'-desamino-3'-morpholino-13-desoxo-10-hydroxycarminomycin,

30 annamycin, galarubicin, elinafide, MEN10755 and 4-desmethoxy-3-desamino-3-
aziridinyl-4-methylsulfonyl-daunorubicin (WO 00/50032).

Non-limiting examples of microtubule inhibitors are paclitaxel, vindesine-sulfate,
3' 4'-dideshydro-4'-desoxy-8'-norvincaleukoblastine, docetaxol, rhizoxine,
dolastatine, mivobuline-isethionate, auristatine, cemadotine, RPR109881,

35 BMS 184476, vinflunine, cryptophycine, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
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tamoxi f en, r ali@xdifRfoxy-BEXhj@oxydiaaniB8methyl-6HA8razolo[4,5,1-de}-acridine-6-

2012/003912 Pg;\ré,EI\Il:i%q[lz%c/iigt%glgﬁﬁno)ethylamino]-7—methoxy-9-oxo-9H-thioxane—then-4-
yimethyllformamide, N-(2-(dimethyl-amino)-ethyl)acridine-4-carboxamide, 6-[[2-
(dimethylamino)-ethylJamino]-3-hydroxy-7H-indeno[2,1-c]quinolin-7-one and

20 dimesna.

Non-limiting examples of antiproliferative agents are antisense RNA- and
antisense-DNA oligonucleotides, such as G3139, ODN698, RVASKRAS, GEM231
and INX3001, as well as antimetabolites scuh as enocitabine, carmofur, tegafur,
pentostatine, doxifluridine, trimetrexate, fludarabine, capecitabine, galocitabine,

25 cytarabin-ocfosfate, fosteabine sodiumhydrate, raltitrexed, paltitrexide, emitefur,
tiazofurine, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-desoxy-2'-
methylidencytidine, 2'-fluoromethylen-2’-desoxycytidine, N-[5-(2,3-
dihydrobenzofuryl)sulfonyl]-N'-(3,4-dichlorophenyl)jurea, N6-[4-desoxy-4-[N2-
[2(E),4(E)-tetradecadienoyl]glycylamino]-L-glycero-B-L-manno-

30 heptopyranosyl]adenine, aplidine, ecteinascidine, troxacitabine, 4-[2-amino-4-oxo-
4.6,7,8-tetrahydro-3H-pyrimidino[5,4-b][1,4]thiazine-6-yI-(S)-ethyl}-2,5-thienoy!-L-
glutaminic acid, aminopterine, 5-fluorouracil, alanosine, 11-acetyl-8-
(carbamoy|oxymethyl)-4-formyl-6-methoxy-14-oxa—1 ,11-diaza-tetracyclo-(7.4.1.0.0)-
tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lometrexole, dexrazoxane,

35
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thylidencytjdine, 2'-fl thyl en-2' -d idine N45-(2 3-
i hy o bonz SHBFNS SUPYRY I ERFL QS SPTHERY f BRNR B BAT ORI 808y - 4- | ne-
[2(E), 4(E) - tyHatRgesaidhiesdmposibl @ destritel-Her@h ¥6é aehdiapeunainceffective

h ran I ni n i din in i di ne, . troxaci in
222?2;19}3%_ Z_%;%,;r!t %(fjgt Ieaset’ongeurtr(\jer p ’arn(wagcto oglc% 3(/: ac I|vees.ubgtagcea c(:):'thtenfJl &an ?He

4,6, 7, 8-t et rmybupdsbf Penmventdemo[ 5, 4-b] [ 1, 4] t hi azi ne-6-y1-(S)-ethyl]-2,5-th
i enoyl -L-glutam nic acid, am nopterine, 5-fluorouracil, alanosine,

11-acetyl - 8-

(car baypy! oxynetHaypharaésutiayllcobnpi tibAX ¥f thd pessantilinldntidhadsy bechdraiolsedred (7. 4. 1
.0.0)- tetradeca-2,4,6-tri %%Qtél acetic acid ester, sw%;néoni_ ne.,.

| onet r exol e, YRR BeARS 8t ac ?L'ﬁ)'g‘ﬂﬁfﬂg@ﬂsﬁ 2O EXPOHEr EMHESUAIPR M nase,
2' -cyan- 2" - dgspy yraVrapatitenat, @plcal - dhtddanirakivendus! mirasyseyanmharnandsal,

3-am nopyri di ne- 2- car boxal ,de{]ﬁde-t h'hosle 1 car blazonﬁ. ¢ " An% i Fgrﬁl i f?rati ve
agents” al sondaapfylalentiasRbal JRAFIARERIHERMSeSUIAG SHRLU A NRe R PREEYIE t hat
have lnlot beepadddetal, bmﬁtaf'raﬂg'bo,gl&ﬂ&air\]/slyi, shédvictioerstly, asrumh;tlﬁﬂor’ﬁtﬂa&%uzu;rab,
as well as tumpr suppressor genes, such a 3. | n anot her a t o
The | nienti of e SrRIPUEnTT dde Y et P8 deopainrt v SHSS N AITL s i s
pLovi dedi V\hsﬁﬂveighnofau@ hecﬁ?;dit,cameat cadm{méli\ﬁ%%trgéntl ieasy, freneeraydift :c onal |
phar macol ogi cal | y active substance r 1 ngredi ent 10l n.a preferre
Brboar mant -t eAtEen aad e Ralis o i etrcs driead oAt Rined < o

subst ance aspifsfdd. besl duafisistationns asgchaly pedgesd. of the invention, a

medi canent accordin 0 abgve aspect ...and enbodi ts | rovi ded,
wherein the nedP¥ %Osiage ?fﬂ]si@@”‘geeiw %rea{}?él}'rBFeél]?o‘iﬁpﬂlﬁs’;[‘ﬂs@f%r pejl‘e{t)ser

treat ngpt W fhgabs |seafbomiie patiders] grandlepappagtotiegioiamkytsacieame, Istidrat ance.
In a preferred enbodinent the at | east one pharnacol qgically active

subst ance i s'”@a?ﬁ'ﬁst”é‘?‘?é'@"%scatfé’%émsbgﬁfsht@f’ﬁ’r‘?.ye JEARS: %‘ﬁ%ﬁoﬁe?y'ﬁgﬁéﬁosﬁs’t he

i nvention, agRNEBASHUIERh, WHEPaH bi ProduesdatIrdigg o mbbdp kubWIE &l thy
effective anmount of at | east réatp%fc]%ound of the invention is provided.

In a preferrad CAEGITRIBAE 985H| ceutical conposition contains at |east

one additional gBEEOWIMng et acivedndredientdEndndliarien eemptésspnalf said mixture
physi ol ogi cal l y 25ac [ juvants. diluents,

] tabl e excipients, auxiliari adj
carri e”§ and/MP taRRS fqe'%ﬁta?or?ﬁ{ﬁ? ePRY oY gfaﬁ‘é'?‘?%&ssd@gs(gQﬂ)étgreotﬁ%ﬁe than the
conpounds of cbherdseieant i on. I n anot her aspect of the invention, a
phar maceuti cal conposition i i scl osed which conprises, at_Least one
conpound of thec?ﬁ?\?%ﬁt 5N YraqeaLen Uﬁ(?ﬂﬁé‘r“ﬁg%;gﬁséﬁi"@?l"] ?/h%??k\a/e
subst ance ot hewdehaptidrity gempiating powdert hiing povedérs/granakateliascopdred her ei n;
and a pharnaceuti cal Iéo.accfe tabl e carrier. A further enbodi nent of the
present i nveBPBHES S3BPIAG BLE@PSUBSy the manufacture of said pharnmaceuti cal
conposi4gi ons, chanpediias (giethdnts, gBR} creamspIdissoNmgaispeingsctae tareldieny/st 0 t he
i nvention and one or rmr(fe cocgground@ﬁsel enit ed frfomthe c[tou§ 3509nsi sting of
solid, |iquidn apagdeeausioiaty Ge pTEseauent Mg 8r?°é'§?”§i% NPEAYS Y™ | uent s,

complementary fatty/ agueous phase, homogenization (creams only).

suppositories (rectal and vaginal): dissolving/dispersing active ingredient/s in

carrier material liquified by heat (rectal: carrier material normally a wax; vaginal:
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WO 2012/ 003912PCT/ EP2011/ 002788 46 carriers and pharnmaceutically active
agents other than the conpounds according to the invention, are converted
in a suitableixdosage form I n another aspect of the inveoTiErro11a0ksg is
provi ded conprising a therapeutically 5effective anount of at |east one
conpound of the invention and/or at |east one pharmaceutical conposition as
descri bed herein and a therapeutical 47 effective anobunt of at |east one
further pharmacol ogically active substance other than the compounds of the
i nvention. 10The pharjmceutical, co sitions of the present.invention may
be. adr ni st SRRt BPTaY aesies Ui vl TesD. tieRaga Buo e For
exanpl e, admupp&ditodt fotrfs rEneblindandwithdrapalrseppesitaties fropiteaforment er al |

i ntravenous, Intramuscul ar. inhalant, nasal . intraarticul i Nt raspi nal,
transtracheal , a??"éggogﬁf’%ﬁs!”gé(ﬁ?)sé)h’f%%%ﬁg ,ag?'?ut{sr'ﬁﬁe?r??%fﬁggIbs{”{nrgas%éc{ier mal , or
buccal rout egixtufé Ints Babionsiker, or concurrently, administration may be 15by
the oral route. The dosage admi nistered will be dependent upon the age,
heal t 1%, and wei ght of the recipient, kind of concurrent treatment, if any,
frequency of tnggéraal noatteiival ratasrfor e prduuicedrd efgthadeacewtidal Par ent er al
admnistration is preferred. Oal tad[n' ni st E.ati on is esgeci %I I g ppr eferred.
Sui tabl e doCRPOEIPRE aPYEl BRI MASEY IRt BR3P IR Se LRSS IR LS| et s,
pell ets, 20 suitaBligeRschasieal means kiowrpiowekears thag transfereane erupresiotrpousds

oi ntnments, creans, lotions, inhalants, .injections,.cataplas el s.. tapes,
eye drops, s‘?ﬁhﬁt"f“fﬁ’i‘,'ons@%g?saa?gﬁfi%Fg"fabé%*gbai@‘nbsrsﬂiat'%m %P%ﬁﬁ\iﬂnr?eceﬁ Aan be
producgyl acchicHiagedtmentUsaally, kieavanster of bee ar horef @mmuadpbethasnaeson | bed

bel ow. .. tablets: mxing of . active j.nagredient's and auxiliaries,

conpr essi on '8 %“&P'C? éﬁ??%}%"‘z‘gﬁ”?ﬁf&eﬂ%ﬂ %qdét'ogaq‘?roggtor O PURRYHISY, optional Iy
granul ati on @fieddéd tro@fthergrdupreentisfiny ef caoigs, exsip@nts, auxiia@ssmdes: m xi ng of
ar anui at 1 ng BETREFSU Rl ks nesuiens AR abE PR e B BB N ee” cappi ng
of capsul es. sg@prnprosedsindssteps inthmeat st agehd,limited dorsgmbidingswillrign giixing per si ng

active ingredient!s in ap.aqyeous.or fatty.carrier: subse nt__m xing of
aqueou’? f at tWH‘&E%Q»\iE{']%SHQE‘(?ngHSB%@HHQaP?/m?%% f}?g’é:agtéﬁgu%ndg racgﬁﬁr%sg'r?gééﬁi zation
(creams onl yjespectiveSidfoand oon-estiveriegredientandevtsegiicad eans for performing said

di ssol vi ng/ di spersi nq active ingredient's in [ materd al liguified by
heat (1 ect al PRCTSTETCRERE TaAr PR JoreREple {ath i’ P ciobetha of
2012/ 003912P@H(ERI0AHHeRY, S8h Editioarinitieis respeon httivedndredientd ssobueférablyat a

gelling agent),. casting said mxture into suppository forms, annealing and
g e Pl L KL Bp s B PR P Lo OB
di sper shng/ dirzsahe torgpagrids\ot tregemsrtionj whish phapeblLable phbotddeutical sai d mi xt ur e

into an atom zer.. n_geperal . non-chem cal routes, f t he production of
phar maceut i CHTOPEBWﬁo%rF{ r%tﬂgﬂgﬁapg?mbﬁgpﬁ%aégaq\ﬁec nérog'b%{ﬁé?r? @ﬁSC%(r:n(?ﬁﬁP‘?sse
processi ng Sbepe itvendon, tvalidrearselideiosied dlereiitans known in the art that
transfer one or re conpo ofthe invenion jnto_a e faorm suitable
for administratf® C‘flaﬁbsﬁgﬁﬁgﬁf OEhUtedd %ngtfo%' I%ﬁogtegg%j%%g%a[pgulﬁg,ual ly, the
transfer of @pRdes, ganealesmypmshjlicesfor thupsi suitahleifonrectal osesarelsuapolitodge f or m
conprises the addifion o ne _or re co unds, .selected fr 2 group
conb! s2ing. opulans (oL PareRsl e St S0 or PTSs PY o SF & S bolfordi o1 U
i ngredi ents qirermbleasuspérsiaspousitssaf irhplents nareidLitable fSubpiadluse@recessi ng
steps include, ,but, are not limted to conbinin 1]l ixing, 15
granul ati ng, CHWRETS T RIS & g%\ggeergdee %od‘ﬂ%od‘gﬁ? %?‘HSW@&EWH‘&UL%&%
conpr essi ng tyephiisspand iheeesuttantigophilibatesisadt fovexarmgle gdi thatpsepavéanaii cal
means for perform ng said processing,steps. are kn Q. d
exanpl e from"wF‘Tt'ﬁﬁr?ge%arﬁ?@ -cﬂ?)ep%r&Pa'%B?“ﬁ 'ﬁg'ﬁ&egi i sét(raﬁm'ss%’?%,n 8@% ﬁorfggél"sfel on.
| E t hi 3o esp%@&isté\a&t /e éﬂgbmfﬁngdjb&semltimetmbﬂibéry am:ti/holrwﬁmg;agentsgr)]rrpound of
the invention and_one qr_nore. i,tional, compounds .ot her. 20t han the
conpounds of W'ﬁerﬁ%eﬁ?ﬁf’goﬁ,m?ﬂ’f?@ﬁ U, 8RN RIS uée’gwg?%@élﬁnfzﬁ%u&ﬁ?’operti es,
preferably thassurpandosna liralitybf fathénatiag mgtesiicntd) éor exhaple dree aongreunds of
the invention, which are di scl osed herein.
vitamins.
Suitable excipients are organic or inorganic substances, which are suitable for

35 enteral (for example oral), parenteral or topical administration and do not react with



Particularly suitable for oral use are tablets, pills, coated tablets,
capsul es, powders, granules, syrups, juices or drops, suitable for rectal
use are swpposvwsrizes, 25suitable for parenteral use ar ®C3mPadi1OMTSS
preferably oil-based or aqueous sol utions, furthernore suspensions,

emul sions or inplants, and suitable for topical use are ointnents, creans
or powders. The conpounds of the inve#®ion nay al so be |yophilised and the
resul tant |yophilisates used, for exanple, for the preparation of injection
preparations., The pre ions jndicated be sterj/li / rrprl se
B0 hes! st antthe cOTERUSE 7 1bF FRERIE, R E Py e B S o0F ey arGe'
wetting agendigylerglysals, lgmlyathmagiydodrr givediol ylangatehgelasmmtcad)opymmsr e,
buf f er substances, avo nd/ f.ur ive

i ngredi ents,$ BraS&% qé”BWéeb'Pa%EQ sgoqtgﬁ?rﬁséarc hbite fardt thgg{?tgr%

exci pients afie Qé@anpdtamrstarrcby gallulmsesmbséraﬂm&sndmnoamm phasphttes| for f or
35enteral (for ora en or_topi mn| str.ati d do
not 1t Shet i PRTRIDISBIED B3R s PobeveR e R reRs TR

i nvention, feic, geﬂam@é @ragatatth, meihel adiilieseiHysroxpeopylmetiytaetiabse, sati:lnyd ene

gl ycol s, poI l.ycero riacetate, .gelatine,

car bohydr at €53 E’%%E‘P&Q‘Qg?l%/f 385%()'%@%@P&'g@'dtoﬂﬁﬁﬂsff)wasegg?b|toI or starch

(mai ze starch, mbaa.tedsalarnoégratmgcmgemmayu be pdtied suchtasrtbé pboveinkoliaed

t &ah t t hat
b °Fal oi um nyardga Ay Ao REDRaE . BeaTRERoRA bRkt gan TR ! ©
tragacapt h, H@H’tyzhm@ e h ubmﬁe,rediydmmmodpm aiginbiel. Aekiliadesgrsludey diithout

car boxymet hyI cel | ul |, pyrrolidone and/ or, vasel i | f. desi red,
st sr at | gt S eg ettt ARt AR Bt BBt 81 MG st s PR s ana
al so car boxysesdnglthereaf, ehchasmgnésimrkesﬂbanatbpvcaiyuhnpgtearata dod’er agar or

10al ginic acid or a suc nat iaries
i nclude, wit HB'M?thV'FH‘FPLYPPloﬁraqqeoW? %‘fﬁlpa?wiéjd ‘%5‘ %Lfts?g, a rCrcf)r‘l )é]a:rqtzsfl f or
exanpl e, sil Uég;edl; aleCresistaptitd gasad jdices. Foalthis pﬂ@ese@bncmmmmCmml um

stearate or cal ¢ci um st arat d/ or ne ores are
provi ddd witf aﬁé’ﬂ?r{sdﬁ?% %83?‘?1%"&&1 WAT 8&“0%}? 8%@?'”@39“ gég'c 55 gg

gastric jui ngrroll&hetﬁul@tmem@mol aodVoetmanlatrediosae:,ddamxuedeolllﬂﬁmslamtil ons may
be used, whi ym ar ab

yr ol 1 done. SHIABR pRBNEAENg Y SRoNRA R PR SABRT i Seford RTS8t ue i ons
and suit abl e t®ggand p:noeslov&nprsvue asdrlsage formi affmmmg;thel advantdge of projpngedice
coatings resistan 0 es or to pr rm, af f ordi ng
The. advant agactim bieRag e 4rdif & @rie B el SgBaa e LI R0 r | oo
an innep dosage\pan@htme lattélehsemtymagefcﬁﬁc@mucamerbpaavérahe&JTmbElTrmg twno the form
of an envel ope over .the % Lh t onenbs can rated by an
enteric | ayeCOmMRAPHS £8P %ge?a{a}eg ysnecﬂ%rfc Egr Y 'CBﬁeNﬁs res onach and
permts the ldiﬁﬂ&égr@ﬂdifpmrtﬁélktm(mpmﬂ penhms:melmn’tem cbllmponhmdspm iotact iotoltbe

del ayed in re] ease. A variet teri cnbe us r such enteric

| ayers or co Pﬁ?ﬂ{m Q[Jt@fa]ben%' daﬁ‘gg 8&‘ angﬁ %afnotboﬁ?rgrn}?f %ucg'm ds
and 25m xt ur emtedic I@}ﬂrymdacnngs:lsdsh matdfnammtludmg arriuaitzer a’spdheérhcaax;ndsaami yl
al cohol solutlons u itabl e ce

acet yl Qéel | ulBE ‘?H’g yg}eélc aé;éjlsl { ssug QE gs gﬁellg ac%%?alcgﬁol solutions
hydr oxypr opylofetitgtie oalluldsé@s@andiﬂdmalsacreas aceiylwé@os@lﬁhalamf tellutrsepi gnent s
may be added to heta ets e r

i dentificati G [ﬂt’ Y YEP ro[pg{n&tﬂlrmﬁ%gﬁ é%?e%m@%%%i nr% us%ﬁgﬂg% gtgfé% |8{/e conpound
doses. 30Sui tpa@hewtsaraylwacshbm thectebletsra dmmmoatuugs farexgaplecfsubst ances

whi ch are suitabhle for e Qr al r r tion or
topi cal appl i CEFIEAOR R "?j?)rdﬁo{ C&‘@é%i‘ef'ze }'} neatlﬁrgsvgfrac Vnﬁomﬁg’nn@ OgFgexanpl e
wat er, peget abl esuitable ,cabrensybstaxioeshoé srgapnoloyetokgdrmwmbgtamed; whlcgealratl n
carbohydrat es such.as |l actose or sta um st arate a c an

petrol eum j el§4f2 blpﬁorpeé}tarﬁl (ﬁlgaPral)t%[tﬂaé?rgéra El’?‘é‘m %t gp'C%J@@Q Csadngn
Syrups, suspeqshdneact ditbpise Rsves o@ppairides foesxamne uat, Vegetabid alsaben2pD

2012/ 003912PCT/ EP 011 2788 49 adm lstr tiop,, sal utions referably oily
or aqueous sofl I%l y‘F\%WFH@PWﬁ?'@ 9qR B‘eﬁ%ﬁ%h%c!?étgﬁﬁf'% 6?1%(:{5’1530 Cf[ul]t are
used for par ernb@ﬁe%iunadtmamtesttalabnonetraiadnqényt mmarmcularrteam OOatpomlﬁe’ts are
used for topical plication. i on can al so be

yophi | 35 ed arabStES ﬁvw&hwﬁpfafggs R Beoh et el il o1 20 T

t he production of injection preparations.



The preparations indicated can be sterilized and/or can contain excipients
such as lubricants, preservatives, stabilizers and/or wetting agents,

enul si fi ewe,20nalosE2f or affecting the osnotic pressure, PpafTfeProizmssances,
colorants, flavourings and/or aronatizers. They can, if desired, also
contain one or nore further active 10conpounds, e.g. one or nore vitam ns.
O her pharnmaceutical preparations, whiagh can be used orally include
push-fit capsul es nade of gelatine, as well as soft, seal ed capsul es nmade
of gelatine and a plasticizer such as glycerol or sorbitol. The push-fit
capsul es carRdRyRISHATPN: ﬁ@'”HE‘P?»\PéefEB"PSo%lgtﬂ’é AAHPQUSSOREPRS: FIFERIA es, whi ch

may be m xeds abbksidnd, bfiutsiSntcdr iRplanas basgsedbhbpdidsErl suhiamtionamhes,
and/or lubricants such as talc, or na&rg}fej&i um st ear at e anﬂéﬁgfti onsl I Y

st abi | i zer s.oiNNesET. Creanps Al RVIeh are ety By ARREcatigPe TARAURLS ©

di ssol ved orysysRAHEEEan Blst WetipdPheizbd grd b lyspHizags dbidinet &ir tsa usdd, tdrqui d
paraffin. In addition, stabil.i zegs, naa/ be added. The liquid fornms in which
the ndvel conffaRieifendeproqyedionPrisqtion HERRA®IBS may 20be i ncor porated for

admi ni strati on fAbrbYartatichd BaicardedIn DestriizéPaRd/obthr cdtain Bkapientsedcisyr ups,
aqueous or oil suspensions, and flavoured, enul sions with u«?sj ble oils such

as cot t onsee?p ypricante Piggeniatives akilats d/ogretiraARNtDieM heAts I
elixirs and sfdpihgnerbemhoRoREsIEE] buiehé bseceSWolcrimts, ivEMRgEiana/dpr
suspendi ng agents for_aqueous susgen i ons. include synt heti c. and natural
guns such asaromeyaersnt PeY 93k ¢ gepiied, 2isgGoRtain orfkeQt atF, ludlgiastye

car boijret hyl&g cl,Lmdgsg_g, omd Byher Jitahdse, pol yvi nyl - pyrrolidone or
gel ati ne. ui tabl e formul ations for parenteral adninistrati or}}_{l}ncl ude

aqueous sol uti oﬂ@ebPh?rﬁ@CSEtﬂ‘fe\?Bre@aF%‘B% Ighhcanahesedsraly BOlEds Ry
Il SRk s b et bt
suspensi ons RaStiger YA AP nyéﬁg;g’ or %U”Pifoitﬁ@ R%SB‘J‘bﬁ?W%U SEENFORTEY BF aFlYS ¢l es
e 1 oty g st ¥ sasarts o s

: X , i i .
G yoo! 1900 ( EMASRGHSBARGIETENeS: SRAEMENAHRENAIFE of ugoneyiim Searate an,
2012/ 003912PgliideRAP LiAthRerS8n 56t capsubgUBE StV EEHLMES SHEPeRsalsNS MRy
cont ai n substances, which j

. increase the viscosity of the suspens]on,
Uncl uding. f BFSeathpl BISPERYFLM LiPrBIGHISE YD B8 At dle e GURBRIEM. nd/ or
dextran, opt iaga]ﬁé,{';étamnzg@mapgg%ba@d,may al so contain stabilizers. For
adm ni stration as an .inhal ati i ssihle to use sprays in

AN ; n spray, it is . po
Shich 5the. acti J6e Hoks BmE whEndhe pdte! boead bR o erepei danten Hay
pr opel P?”t 088 ifdorpyrated ibradtimigiRFatiBrdrameinéIlos aguedtBseiutibRs, Quitably
chl orof 'uorocarbons). The active ingredient is ﬁdvant a%ﬁousl usegilbp:‘;re in

m croni zed f SRYRUTEHSYHPR RS iRl ysPeRsIAnsa g TaVOHERd SRYSIPBT Wi €

accept abl e s@liyidrSag@ttoRSedd 615 €8samd 61, cOXGHTIR bt oLHEENIObil, dsWilll RtdIiRis
sol utions can be adm nistered with the aid OL. conventional .10i nhal ers.
Possi bl e phapdsElar PRpMAcEiTlveyFEs SHRRIS R0 YREPFRURDPISNS IPE] ude,

for exanpl e, gUeRRSIUsPEhSSHS MBILEA s IrARGIcSHNdaTatiRalaquiy siehizgnraghcame, or nore

of the active caonpounds with a suppositor se. Suitahl osi tory bases
S R I S L e R N M S
hydro;:ar boc\;-pyt}rﬂlioﬁiﬁéidﬂg@l&tiné.t irsrbal SO 15pofssi EI e to use gelatine rectal
capsul es, ich consist of .a c ination of the active conpounds . with a
bace. Possi bl o SaLEIRGEIatPeS A er e s aRdi e A0S FORYRR Gldes,
pol yet hyl ene g ¥&RkconPoundd idfvdter-sunii@ambiingxample, Water-ssigble Balteahdi ne,

t he conpounds of the _resiant%dénventi on W || tFe in the forgl of i

phar maceut i ceﬂ"‘}%')“%lé?;'ég‘?r}?b neaddijong susBERRIPNS 9 1e 2RINF COMRALDES s BRPTGRTAG| i n

t he 20pygepar EHiI}/ Hje@ibn s0EperRIBAS WitlsbeddnbiRigteray Suitaiss lipspHafc dolvehts or
pharmaceutical [y accept abl e ,?al ts. Sui tablaﬁ%%)hgr maceut i cal | ,&cceFt bl e
salts of the vebigssindwsetty Rl forRrampleoaeTams iy or SEitheticdatty et estels Orwhi ch
may, for exangyampke eftyr orestelty trﬁg'wdeme@orspﬂlye&rhmeajlyddnaoaqmeuﬂgomwrdi ng
to the invention with a solution of a pharmaceutically acceptable acid such
as hydr ochl orsoblePPEGAPBhuri ¢ aci d, 25met hanesul phoni ¢ acid, fumaric
acid, maleic acid, succinic acid, acetic acid, benzoic acid, oxalic acid,
citric acid, tartaric acid, carbonic acid or phosphoric acid. Furthernore,
where t3¥e conpounds of the invention carry an acidic noiety, suitable
pharmaceutically acceptable salts thereof may include alkali netal salts,
e.g. sodiumor potassiumsalts; alkaline earth netal salts, e.g. calciumor
magnesi um salts; and 30salts formed with suitable organic bases, e.g.

guat ernary anmoni um sal ts.



The pharnmaceutical preparations can be enpl oyed as nedi canents in human and
veterinary nedicine. As used herein, the term"effective anount” neans that
anmount ofwe 2drug3ae phar maceuti cal agent that will elicipcTiEreothiooi7egi cal or
medi cal 35response of a tissue, system animal or human that is being
sought, for instance, by WD 2012/003912PCT/ EP2011/002788 51 a researcher
or clinician. Furthernore, the term "gcherapeutically effective anmount”
nmeans any anount which, as conpared to a corresponding subject who has not
recei ved such anount, results in |ng oved treatnent, healin venti on,

.
or amel i orat i oAGHEOYS iiestiar sUSRENSIGP B1RY Ggpta) %H?S@“F%%t‘”h"a'r'” feage ase in

the rate of v%’i‘:@!rﬁnéﬁﬁg%s@nsibndln%@aﬁ\@ f@re%rﬁgéo@rdrurﬁ berbberrﬁétayls&nma@é udes
within its scope ‘amounts effect.i veﬁy t%senhance nor ﬂ%tsr ol lcal

function. Sd&ofPitoha@nd(ss derEar aPHedd FHERRNSEN rB% 6? cHYrR 7 llzﬁés conpounds

of the inventi @prLhamiiigmlioh@stdhanisdiatidnasbray, itispessle RABRPrARSH Mhich
determ ned by standard pet hods kno \gqsﬂ the art. . The co ounds of the

i nventd on arife epiévednaiedienh 5 ethet fiseP tSyfpendeg ina MG\ adni ni st er ed

anal ogousl y 8, QRANEAS mdturer (R @k&hpreIto, &d&jnairéfworcsdamoat@ .ghdegese t hat are
therapeutrcally effective lie in the range. between &C\Rgg and 1000 nyg,
preferably DeoREiRt 5 ayBNtAGECHRY RSS! RRYE Ahaica)zedifar.yn W €68 %hy and

100 ng per dase éHHIttonaT sﬁi%droaugleaeeptﬁbleeerf/@rrtemay Heeirees, fab@;uatm;ﬂeom
ng/ kg and 10 ng/ kg bo . . 15Thaose of skill wil] readily, appreciate

t hat dose Ie@lB?@O'c'ﬁha'@B?’ys%{Bt'%{‘ %H@F.aéiﬁ“"&?tef%w'g”p@@ﬁﬂq Bf comMpHARa! t he
severity of jLhRgesynptonms and the susceptibility of the subject to side
effects. Sone of the specific. c ounds are nore t than ers
Preferred dosadssitst p%?“@ﬁ?@ﬂ“??g%%rﬁﬂo%?e" Sl 'ﬁ@gé??ﬁaﬁ’ 'BF'H ‘Wo‘t hose of

skil'l i n thegafhpi@Ysupp¥aitories YwisiEh 8RS of é\cemefnefcrre@t dTRAdISdre of theaaiselr e t he
20physi ol ogi cal potency of a glven co

oua For, t he Eee (ﬁose t he
present i nvefRMRRHNAEWItNAFHRROPLNY OBRG | P SUPRRSEPYRPSES affafH$>P i sed.
In a prefer rr?‘éiu%r‘epel}rﬂmrc tr@i,d@ehndeeramiasafmr ﬁ/(ﬁ@daelﬁdr%dlrfzﬁdlmdnh&rgélwp
consi sting of "

25doneddi c ah‘i’ﬁ?&?‘%to‘é%%'%t'”el rPGEE?"’EPéH'eS ‘géﬂj'lgﬁgm tﬂ&@@ '”B b%ﬁtacp‘f?orse

pony, donKGYcorh SUhdEs wWithl £badeaPossiblabaké matdals |ﬁ|ﬁlde gor exenpe, 9qurhamSt er,
rat, nouse" I\/bre pr ef er al?‘y%/w JCh rrammlf? ﬁ?e[ ns. Animal nodels are of
i nt erest fortf@WﬁEF‘i’%ﬁP'é(P 8 9Ch'st PRAEATRAPYYPERARETS nodel for treat nent

of human di seasgsy.ys3Qd Rredfes; ithd eorﬁkﬂﬁedéefthterpeesendinve.ﬁtmlwipaéinenne feepends,
however, on the nultitude of fa%k r?, é%r g%a%e on the efficgci of the
speci fic conpoririaeaiicaeaccegiRiitygRtneh sl JRYeveeRe HeFTULP e of
heal t hpgt he Sgpardtidh oftHecdPipdling$ of 1018 invVRAtidr orofamslr psrcuumecéxfncamlﬁi ni stration,
on the excretion rate, the kind of adnin 'stratrﬁg}rp %%? tf e dosa e formto be
SRMEA $0

adnmi ni st er ed 2C¢aRtabin §7lea SH (R '%Hl‘ar&ﬂ?ﬁi‘ ly BreeR

35parti cul ar ygd FREeRRIn |h§lud\é'lb§ib atififorh BatsamicH mb@tfeﬁexa'ﬁlﬂﬂe Sé@@rm‘ddcby
therapeutic effective éOlZ/ OOSE%ZPCT/ EP2011/ 002788

i ndi vi dual patxiage seiiion ahifie|PMpURR PETFHIAR &P ?'Q"&U{'?’h\%{%é? ﬁ?’ﬂ’éﬁf %tl on

for exanple BMaﬁﬁ&ed@ﬁll?bc@éptmé’%biﬁlsaaﬁ ay\hyd:rbcra&w &8$ solphatit esds t he
t her apeut ic treatnent e_case O

I.n orders t usceptibility of
a parti2sul ar ”E?é"‘?”etsH'pPP@ﬁtaﬁ‘gnf”Wﬁ'dt H@P%%%‘f' &JC@B‘&&&[&Q&@* cgi’enzo'c
determ ned bycidNoydiicraRid, eigid dugd, tiwiccaald Yardonit latidree ppbspHoeiceeidl i s conbi ned
wi th a subject conpound at var §0f ntr%\,\}ons for a Qerio

sufficient t&UEPEERENENSIERS S ’3 CIRGMA PANVAATF SAUTY W'tab&al ly
bet ween aboutphaﬁﬁa(re@u&angradcm@bmeerle thEof inay Widude atlle:ﬁrtmétgl sattuJ é gradr.ml | s

froma biopsy sanple ma e % ei thou further t
assumed t hat °4PRESSHR %%FI?%'"F fagt 8“%? tsa &9 SQ'C&‘B? gr '?“89%&5“1'? E@I % ﬁ‘@d above
descri pfg on isjté fembe A esitalsié ORRNIcHRReP ] ejuartingyranthaiuth sakoul d

therefore nerely be regarded as descriptive disclosure, which is absolutely
not limting in any way.

The pharmaceutical preparations can be employed as medicaments in human
and veterinary medicine. As used herein, the term "effective amount” means that
amount of a drug or pharmaceutical agent that will elicit the biological or medical

35 response of a tissue, system, animal or human that is being sought, for instance, by



Above and below, all tenperatures are indicated in C. In the follow ng 15

exanpl es, "conventional work-up" neans that, if necessary, the solvent is

renoved, weater2/do3viadded if necessary, the pH is adjuste@®CTiHP201e0058%ry, to
between 2 and 10, depending on the constitution of the end product, the

m xture is extracted wth ethyl acetate or dichloronethane, the phases are
separated, the organic phase is washesi with saturated NaHCO3 sol ution, if

desired with water and saturated NaCl solution, 20is dried over sodium

sulfate, filtered and evaporated, and the pro. uct i urified b "
chr omat bgr aghPSBABR NN, FiyhesmE ot 1478 TeReeA R ey amount
crystal | i sath&hs dijea rﬁbl!irltfwrﬁzﬂw eerpepaty tala&:,orreépdiﬂﬂ‘lgm;ecf waehes dbi ed.

Retention tine det er m atlonvva ri t HPLC:. 25Col um:
Chronolith Sﬁé%tﬁét%‘%ﬁl“i%‘é” 'E?G“ 'R, "@PWES&F%‘H? é‘ﬁq‘ea P¥e"§8 "9 0: 100 FI ow
rate: 2.4 mdmiiprationsdita diseasat gikortef) oesld&/oeﬁectnm:a dedrdadd inais rabe of
acetonitrile + 0.04 %for caC|ﬂ30V\av ns%g Zﬁ% I\/%sss ctronetry
(MB) : B8 (el%@ﬂ%%’ﬁ?%iffa $ea58i05 Aisorgh-H)Ne teiipalsg 1 399611/ 002788
53 List of Ahhses atie@ns teeahAweaiymar physmlo@cc@l-ruaaein Samhdrapami‘c anhydr ous,
at m at nosphere(s), BOC t rt but OXé gr boné] ]7[5% - carbon Irk ptﬂazol e,
conc concent9fRcHYE aQPOH%ER one o merg et BESe pPPB‘?‘PO Iﬁvai“f%‘d% B?)‘Q/’n °

aéOdl Cﬁr bO)éYiI@Fe@ , arfid¥dhorindie %Wbaé&hla% d¢ stabvid ietBods known in the art.

5di net hyl-3, 4

t et rahydr di rret hyI f or mam de,

DVBO di et hy!| suT*Teo%”EFéounﬂﬁ’lgg\t @é‘ﬂg @b}ﬂﬁﬂ%mﬁ%é‘?
((3“ met/(;]yd) am n@%}{é?ﬂhlémﬁn@iéﬂw éﬂdlb@ﬂlslyﬂbﬁﬁ?mlﬁr&é{q:reﬁiwhomcB’saéw, sﬂa@téhet hi'inol

1009 Et 20 di et et he t3 et am ne t hano
pet. ether p@esesIty rﬂr%lt"ff'é?b?“g@'wl‘?%cp‘é?nl N 4TE BHes be&ﬁ%ﬂ?%#h gAY PBRospi ne,
t e”]Pl 10t e”pﬁﬂi@'ﬁ Mbepre?é}rEbly ebtvwaleydr @fsuhgand 'BE?nig arid e&reg»éﬂﬂjletw'ébn 0.5mg
trifl uoromet hanesu ents of all cited re
her eby incor e# é@%ﬂ‘gb‘igtdBF%PB'ﬁ%el‘%qY Aes ernsgmquaglyfetvm%n ?W}grqq{bg /gg
expl ai ned i NnaRPHE nétPkofl bdaly wmgms of the f ol I ow ng exanpl es w t hout,
however, being restri /%E@”%her

2
2012/ 008912PCT/ BFS6 11 Sagly t&?“ﬁ‘% dogg HV%E 20 VBFY 3% MUY Rl mpounds

of the inventredpecific compoirﬂftﬁ trﬁe)ké\@w(m tmwamhs anditiee syseepisiity efithand
characterized. However, now e er son k| lled in

e b - pubiastds ok kit nat e o et el SimsaiaS e PE PaREY

1. 1Synt hesi s ofiferP réfdire@ dbsdgesferth givers cdrfxanidre réadﬂy eterheabke byfthose
2- (5- ChIortoIuorop%ny) ip}/rldlne4boron|(¥ id
of skill in the art by-a variety of means. A preferre means is to measure the

20 physiological potency of a given compound.

For the purpose of the present invention, all mammalian species are regarded
as being comprised. In a preferred embodiment, such mammals are selected from
the group consisting of “primate, human, rodent, equine, bovine, canine, feline,

25 domestic animals, cattle, livestock, pets, cow, sheep, pig, goat, horse, pony, donkey,
hinny, mule, hare, rabbit, cat, dog, guinea pig, hamster, rat, mouse”. More
preferably, such mammals are humans. Animal models are of interest for

experimental investigations, providing a model for treatment of human diseases.

30 The specific dose for the individual patient depends, however, on the muititude
of factors, for example on the efficacy of the specific compounds employed, on the
age, body weight, general state of health, the sex, the kind of diet, on the time and
route of administration, on the excretion rate, the kind of administration and the
dosage form to be administered, the pharmaceutical combination and severity of the

35 particular disorder to which the therapy relates. The specific therapeutic effective



1. Asolution of 2.96 g (20.0 mol) 2,4-dichloropyridine, 3.49 g (20.0
nmmol ) 5-chl oro-2- fluorobenzeneboronic acid and 2.02 g (20.0 mmol ) sodi um
bi car bonawe 2ore/00®121 DMF and 20 ml water is heated to 8®CTEP2@E0278% r ogen.
281 ng (0.40 mml) bis- 25(triphenyl phosphi ne)-palladiun(ll)-chloride are
added and the m xture is stirred for 16 hrs at 80 C. Water is added to the
reaction mxture and the resulting prezipitate is filtered off and washed
well with water. The residue is dried under vacuumto yi eId

4-chl or o- 2- (5-chl or o- 2-f | uor o- Pheny I% F ne as %nk sol HPLC. MS: 2. 75
mn, [MH] xdpse fathe |nchv|@lgalg>a lg_@ ogn termlned y routine expenmentatlon

4- chl or o- 2- (f5r 64UrRpIO b3 thd HEEET ¥iclanpwhicHiaeisey &r atiepaothettleiapetc M THF
and 10 mM of a 4 solution of hydrochloric acid in dioxane are added. The
solution is ¥&AP6Pated and the residue dried under vacuum A slurry of this

solid in 200 mM,geetl dimhdrgy disorbiemathedustdpiibily. & adaticditar kamto) treathienm

i odi de and heated to 3580 C under stirri 8% Aéter\&jzﬁél h .thgv reaction m xture
is coobed toWithiinUBIASEFANBPWIIS\IIRYPA 97iGERBTS P B PRI P86 and 60 n
of an aqueoug,gpd Hftth@%em%r&@hmhétgwﬂw%qua%mmﬁ@ébmhg caneknirAicraciorim
hydrogen sulfite are added. The m xture js ext rgo ted several tinmes with

di chl or onet haﬁér'Odrﬂfé'rE%ﬁWf'ﬂéﬂttSPéla‘Hlt%e @‘H%@@ge%{tﬁ HPVEA RNt LA™ sul f at e

and evapor at ggl,aIf BEtwedhi fbeat bife RbUramatopgmaRReBoran virogedtingac@eredcedilsnm wi t h
S5petrol ether/ethyl acetate as el uent g el di ng

2- (5-chl oro- QOH"IEIMPEﬁYp??é‘PR}?)'“% heotRsS pyri di ne as col ourl ess crystals;
HPLC'M?(% 2.83 nE\'ibn \LIM'EJ‘& fustirer détdildMRs G4dimddHnat Db@@m@klﬁec&nétﬁe édwnlﬂﬁé 1,
8. 21

J= 10 8, 8. gsaglg)to util@g thg\ggp\(ﬁﬁlj_%scagtl%gla %gr()eg%sg T%e prefer’rec} H, 7.43 (dd,
2- (15- chl or 0- 2mbb#ipiemtPéud t)nefbfor@dﬁerewrbedbg@medaeaegcr(p?védmhore which
bi s- pi nacol at o- di boron and 18.0 mml ) potassium acetate in 20 nl

THF is heateff Q%OW'E”BHH@P"%HE’F& - Then 840 ng (0.12 mmol)

bi s(triphenyl phase/d £1%) bré] ﬁﬂbbtfpi(efdt&re@bl@ihﬂﬂ@te&rre @dd ek m@lmhge r eacti on
m xture is stirred for 24 ho%j at 80 C. 'Eh fmxture IS c? ?d to ro

t enper dbur e &HAMRIEDAFPIYSNYRRY PSR SR PG {f OGO MG §eT8VED: |on
and THF. The e BedkdOf Gedtissa et i8laajudtddef nesesasth between L anhe 1and

ted | di
oo | Vioppnstitn g fheopatigian of the P pEackigh '8 BXBYRISSUBBIEG MRS 1) - pyr

Ihdldne ﬁls br O%et@gel or di¢HISroRiethdne, teghabyesreisapi@ted, thEHrgadc phastbitowagtedus
ydrochloric acid are a Xturels stir room

t emperat ure. WftﬁéaF%?GF’t"%%g%{ﬁﬂ?‘élﬂ”pif ?'Eedi‘@mf‘f"'l’t[e’e?'éc{i %T“Ia?e%\ﬁ%ﬂes& Webh wat er
gndSTHh oand gsf ijri%iij meﬁdnum@wmeyr I&erédi B6d evaporated, and C}he product is purllf_ ed byHPLCMS'
2. gO (r:n nor FMFF‘HO“%%&EE enxé ﬁef)één's%{)'%ggga@?%ﬁBLE a%%llor bescr)glia?l}/saﬁgn.l'l%’e )
5- bromo- 2' - chyupfigt Eompdunidp ke, di digired FreBzdlaBedH) 2 G PAC12( PPN) 2

Retention time R; [min] determination was carried out by HPLC:
25 Column: Chromolith SpeedROD RP-18¢, 50 x 4.6 mm?

Gradient: A:B = 96:4 to 0:100

Flow rate: 2.4 ml/min

Eluent A: water + 0.05 % formic acid

Eluent B: acetonitrile + 0.04 % formic acid

30 Wavelength: 220 nm

Mass spectrometry (MS): ESI (electrospray ionisation) (M+H)"

35



30 NaHCO3 DMF/H20 CI A solution of 9.63 g (33.9 mml)

3-brono-5-i odopyridine, 4.85 g (30.8 mmol) 2- chl oro-pyridine-4-boronic
acid and ¥02012¢p0887. 0 mmol ) sodi um bi carbonate in 120 nPCDVP2EAH0Z88

water is heated to 80 C under nitrogen. 433 ng (0.616 mmol)

bi s(tri phenyl phosphi ne)-pal l adiun{l1)-chloride are added and the m xture is
stirred for 4 35hrs at 80 C. Water is53added to the reaction m xture and the
resul ting preci pitate i s WO 2012/ 003912PCT/ EP2011/ 002788 56 filtered off
and washed wel | The nes d is dried under vacuum and

recrystal lized lf'%‘q‘cf’&dq? Vbat ORE A1 g[ogyﬁ\% 5- br ono- 2' - chl or o- [ 3, 41bi pyri di nyl
as brown cryst sA&QH HEtt(batﬁd eﬁthlﬁhydmus[dﬁﬁl—ﬂtm@?ﬂhere(s) BOC tert-butoxycarbonyH NVR

53221, 1) Bl 84 farbonleliiaatp Sonyibnpg irdidy lsevigode acthhpgndt ¢

1 6, 1H). 1. 9|A$yanmmipsﬂ afodidanaxytzoeMAGNN-dimdhgtagetan@e; DBPL hesi s of

yr i fj.5n§|h| Onqdigie ”'g@ [ 05 BRERYE 22 h - B #rﬁ.dg\)%hg ﬁMH\"\}'&ﬁwﬁeWﬁ%ﬁ%ﬁxﬁéYﬂaMgb 41bi p

pi peri di n- 4- giketitspipkide oD PRAVIPhenSIphpiphoyyl iadidayEDCI 1-3-sl urry of 2.50 g
(8.81 mmul)

(4,4,5,5-tet M?%Efb%%%)%y bgﬁ%r%S? 9% ‘%?%‘*%ﬁzﬂﬂgg tgtf Fé]H 8}"88?5 di n- 1-car

boxylic 35aC(ﬂ)oP/@r Et,Outigthy lesthey E(sslynethyelammedbshom(b)eMaOH mhfmﬁﬂb%étt@ﬂ and

3.74 g (17.6 57 mo t a 30 m

1, 2- di nnet th?té?lﬁ%rﬁgtReg (%%'I"P %%Eg 3&?@8%@2’ Efﬁ’*’%r‘%g hen 18 ny (0. 88
mml) hbs- (t tdnheeatyre ToBptetrabydrofuedr, AdAUrfuorgAahH oTﬂtuf@oacmethaqusdlforﬂhe
reaction mxture is stirred for 16 hours at 80 C. The reaction m xture is

partitioned between THF and brine. The organic 5phase is dried over sodium
sul fate and eva}m@e adsrﬁelntysioélatﬂicit@ n@ﬂete(\@smehewpyririqwmprated by reference in

3-y1)- pyrazol i Peri [ i Yy

slightly yel RS %]}‘yésqi’a 3 'gﬁ%]_'&%l\?s&pggé%é fn m&% ‘%ﬁﬂ%’dﬁ%ﬁi&g tﬁ%%ﬁé«w'ﬂéur ry of
367 ny (0. 90eammbks4mneQ5hbweWﬂ-pyngdmnm&xmm¢m$yrazol 1-y1F

10pi peri di ne- 1-carboxylic acid tert-butyl-ester, 249 ng (0.99 mol)
2-(5-cﬁporo-2- fl uor o- phenyl)-pyridi ne-4-boronic acid and 90.7 ng 1.08
mol ) sodi um bi carbonate in 2 M DW and 1 ml water is heated to 80 C under
nitrogen. Then 12.6 ng (0.018 mmol)

bi s- (tri phenyl phosphi ne)-palladium11)-chloride are added. The reaction

m xture is stirred for 18 hours at 80 C. The reaction mxture is

15partiti oned between water and di chl oronet hane. The organic phase is dried
over sodium sul fate and evaporated. The residue is chronmatographed on a
silicaxgel colum wth dichloronethane/ net hanol as el uent yielding
4-{442' - (5-chl oro- 2-

fl uoro-phenyl)-[ 3, 41bi pyri di nyl-5-y1]-Pyrazol -1111- Pi Peri di ne-1-carboxylic
acid tertbutyl ester as yellow oil; HPLC-Ms: 2.73 mn, [MH 534. 20 3. A
slurry of 389 ng (0.729 muol) 4-{4-[2'-(5-chl oro-2-fluoro-phenyl)-

[ 3, 4] bi pyridi nyl -5-y1]-pyrazol -1-y1}-pi peri di ne-1-carboxylic acid
tert-butyl ester in 1 mM 4 NHC in dioxane is treated with 1 drop of

nmet hanol . The solution thus forned is left for 3 hours at roomtenperature.
The pré%ipitate that has forned is

30
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25filtered of f, washed with dioxane and tert. butyl-nethyl-ether and dried
under vacuum yi el di ng

- ( 5- chIN\¥PRIR/HBURr 0- phenyl ) - 5- ( 1- pi peri di n-4-y1- 1H pyPE&THIP2011/902788
(3, 41] bi pyridinyl dihydrochloride as colourless crystals; HPLC-Ms: 1.74
mn, [MH 434. 1H NWR (500 MHz, DMSO 6 = 9.25 (d, J=10.1, 1H), 9.18 (d,
J=1.7, 1H), 9.09 (m 302H), 8.91 (d, 3945.2, 1H), 8.88 (s, 1H), 8.68 (s,
1H), 8.32 (s, 2H) 8 03 (dd, J=5.2, 1.6, 1H), 8.00 (dd, J=6.6, 2.7, 1H),
7.62 (ddd, J= 0, 2.9, 1H), 7.48 (dd, J=10.4, 8.9, 1H), 4.57 (ddd,
J=14.8, 10. 7—aﬁin%—-1 3.40 (d, J=12.9, 2H), 3.11 (q, J=12.2, 2H), 2.22
(m 4H). 58 4. Aslurry of 210rrg(0 414 mmol )

-(5-chl or oy 2- p;}es@{ i
1H— pyrazol - 4" y1 'gt?'ﬁ%bl pyn%‘;'%?jf’ 'g? ra%(?ﬁ:t%'?f}‘ %ﬁ%nl m water is treated
under vi gorous e ﬂoﬂomlggwpmoaqﬂiﬂa\aa@ syntiesizad and hiyaracheiizhy. lowegveron lieiti | a
pH val e of 1 and
dichlo orret hgﬁ ﬁgéﬁﬁgg%?fg%ﬁg%omsg@éeﬁ F‘sthgra ﬁg%bt)é\?lg%}%gdd%ggul at e%nd
evapor at ed yc@hplmmgiscmftajentw
(5-chl oro-2-fl uoro-phenyl)-5-(1-pi Peridin-4-yl1-1H pyrazol -4-y1)-13, 41bi pyri
dinyl as colourless solid. This solid is dissolved in 2 mM formc acid and
treated withl%5 Sgn{HeséDohpyilidingbnermediotes f or nal dehyde sol uti on. The
reaction mxture is stirred at 80 C for 2 hours. The volunme of the reaction
m xture i s reduced under 10vacuum The residue is nmade strongly al kaline
wi t h aqoeous ERaipha OHSgnithesig9f @dbéitarg-2oftuore-phemdebyidingeleboreaic @cidand
di chl oronet hane. The organic phase is dried over sodiumsul fate and
evaporated yi el di ng

- (5-chl oro- 2-f €luor opheny1) - 5410(.|1 met hyl - pi peri di n- 4%1) 1H pyrazol - 4-y1]

533

[3 41bi pyri di nytsas col OLtf| d_;[ st al BdCIZHPhQJI\/B 1. [ MtH] .
151H NWVR (400 . DVBO) % 8.8 22, 1H), 8.85
(d J 5 2, 1H), 8.52'(5 1H) 45 (t JalCh, 1H) 8. ( H), 8.14 (s,

7, 1H7># 60 (ddd,

39 (dd, J=6.7, 2.8, 1H), '7.92 (ddngJH:ZE.Z, 1.
J 8 8, 1 2, 2.8, 1H), 7.46 (dd, J=10.5, 8.8, 1H), 4. 15 (m 1H), 2.88 (d,
J=11. 4, 2H), 2.22 (s, 3H), 2.01 (m 6H). 20 Exanpl e 4 - Synthesis of
2'-(2,5-difluoro-phenyl)-5-[1; (1- et hyl - erl di n 4 yl) 1Hg§r azol -4-y1]-[3,
41bi pyridinyl 25 30 WD 2012/ 03912PCT/ EP ;éo B21. A slurry
of 760 ng (2. 82 NhfdIndiomngr onfp-2' - chl oCro-1[ bbi py |nyI 517 g (3.10

nmol )

444-(4, 4, 5, 5- RYATRORG) - [ 1, 3 Yabor.ol snn 2o )
1- car lmxyl ic acid tert. butyl ster and 2. 90, 04d/pub4 rrrml) F

tri-potassi um phosphate- 25trihydrate in 12 m 1, 2-di net hoxyethane is
heated to 80 C under nitrogen. Then 100 ng (0.14 mmol)

bi s-(tripheny, ) a I _am ne
are added. {FH%%]%\ fr&e%ng Qdﬁg{”ﬁ"gﬂ%? ﬁ‘%emdgwdgﬁ]f Eggfgsﬁg@qg@fo&% %éermﬂ
reacti on m xtfluoebeszermboanhic acid and?108rg@p & mmel) sadiupebicarboraie th Hemheen

wat er and di n h j ul fate
and 30ayapor J0U 28 igfter & Re et £ UASE iboderl 961 D ALBTLEY 7
with ditnl or qmbaylahmhhnahpalla@jwn@(ﬂIhetnipnqa @e@dﬁgd and the mixture is stirred for

444- (2" -chl or 3, d PY,

pyrazol - 1- le%p'Lrﬁer ?Ql Qewfgéé ;gr/ %dd%d%{lg%hear(eaatnon mlxnge and theesrte aLrjlt'%gsprse Flpn?‘l

yel | ow cryst ab $iterelloG-anB:washgd wei! M/lth[vsrateq] Theg @sidue is dned under vacuum to yleld

4-chloro-2-(5-chloro-2-fluoro-phenyl)-pyridine as pink solid; HPLC-MS: 2.75 min,
[M+H] 242.

30

2. 4.68 g (19.3 mmol) 4-chloro-2-(5-chloro-2-flucro-phenyl)-pyridine are dissolved in 60
m! THF and 10 ml of a 4 N solution of hydrochloric acid in dioxane are added. The
solution is evaporated and the residue dried under vacuum. A slurry of this solid in
200 m! acetonitrile is treated with 29.0 g (193 mmol) sodium iodide and heated to

35 80° C under stirring. After 24 h the reaction mixture is cooled to room temperature



WO 2012/ 003912PCT/ EP2011/ 002788 60 2. A solution of 513 ng (1.17 mmol)
444-(2' -chloro-[ 3, 4l bi pyridi nyl-5-yl1)-pyrazol - 1-

yl | - pi perwoizne/@30ar boxylic acid tert-butyl ester, 221 mgT(EP2¢40/0m788) 2, 5-
di f | uor obenzeneboronic acid and 147 ng (1.75 mol) sodi um bi carbonate in 3
m DW and 1.5 m water is heated to 80 C under nitrogen. Then 16.4 ny
(0.023 5mml ) bis-(triphenyl phosphinegs pal | adi un(11)-chloride are added.
The reaction mxture is stirred for 18 hours at 80 C. The reaction m xture
is cooled to roomtenperature and%lPartl ti oned between water and

di chl or oret kadd0 mhef a5y aausors gAY FANtejping d Ok retassim sriRonpteAY b d

evapor at ed. Shfg, Bt ArE4én s@ft‘éfw@aaa&gna@imsaltums@xﬁraéte@ae\g@bl tRRdsUAth Wi t h
di chl or onet hane hanol as 10e] u

4-{442' - (2, slighlerpmstsn&hg Fempae ffﬁ%‘ﬂﬁ Wﬁsﬁgi’esdrgﬂdﬁﬂ §9qjym pulfate and

pi peri di ne- ]ev‘éﬁl')nl?a?éﬁ"'ﬂhé rasige tseahtrorbatbgﬂapﬁéd 8h a%ﬂlcg@ékcd?urhn withLC- MS: 2. 63
mn, [MH 518. sol ution of 439 2

4- {4123 (2, @Qﬂrqqth@f%bﬁ%?‘ﬁ)a&se'%V‘S&#‘W%?‘ER}F“'@YO‘ fluoro-phenyl)-4-iodo-

15yl ypyrazol y}udbhla}asbdoq)&rﬂeéseg/s@scMWMsrzsachmd MerH)3But yl ester in 2 8 ni
formc aC|d|streatedW| 35% aqueous form

|
sol ution. Thél NMRH08MIHE LMPE) Ps éf’?’ ?q' e/d5ét b 82 (§r THB P 2"&?@ s(/ol unme

of the react(l a8, jﬂg@ W J8§ npdrasdddinegen.svagum). The residue is nade
strongly al kal I'ne wi'th aqueous 2 N NaOH and subsequent |y partitioned

bet ween wat er and 20di chl or omet hane. The organi ¢ phase is dried over sodium

sul fat g, an? KRR Rash g (@160 rdddid2Les- ttﬁio@-@ﬂlﬁﬂrl«i%ehﬁ)J—ldBoﬂ”éyrﬁfnea1 08y M

solution o rochloric acid in isopropanol under gentle heatin

SOl ttion s G bmemit e praRtEEriBear and o {6 met oty petthedh 28 s gded.

The preci pi t gf enFIRe4te8 2801 S uf'ndértrﬁtl’r&ﬁanoﬁ'ﬁen SE5 YO trhimbig bis- but v
nmet hyl et her and dri ed under vacuum.y

252 (3. 5. i FNehPPpREAS) 520 LT ETRy e B asash anah 15ackiep BYRUEEGE - 4-y 11 -
[ 3, 41bi pyri dighdd foy g4 B6lNs Gt BOBCAShE Rvaure|i€ssolsd bsbaempBlaGirdBnd 1. 61 m n,

Mt 432. 1H NMR (400 MHz = 10.Q s,..1H), . , J=1.7,
Ea 85ﬂ (45 J= 2qut't'@m§d begwaen E%}“faje‘}sSOS'U'ﬁPﬁ"O”ge g%‘“‘(%‘kg’ﬂl?HPQ”ﬁ?f"(‘?b'”ﬁiﬂ—z
ﬂ:?) 573 3:2% E”bg%bgc phEs@@an(eddhed?dQ/ér%(ﬂumkuﬁ’atebhﬂievgpc}&eﬁ@f&ﬁmd?@dagk(ber0 3.2,
) m m
(5 3ty 2 DahipradAuyro RSy A ot il 18 Mol SR WEF B R ng
corrpounds e bW SIPThRDIIAN ais8ElPetsiny20 mMWHE BLAI 2533 24288uK HsfdPéthldrid@2ia88 61
-(2-Fluoro-5-trifluorometh I-Phenq\é 541-(1-meth I-Pl P |d| n- 4gy1)-1H-pyr
azol 4-y1] - P addedpghthe nigire 'ﬁ@t@l rof g O%"FF”‘%/ i"ei] hgdesultin
Ngbuof OpRIGRYL ls%néréd%ffpﬁésr@dnmﬂTwateabhcpwﬁambﬁﬁeu)\é& \/blcburﬁyrl di nyl
PRV [VeL 1] 400, IH VR (40 DVBO, 6 ﬁmé:]
1H), 9.33 (dyieling 3-(gchipfg: f'9°r?30h@f‘y'>'wﬂ '”%@QFW agd a Q’eé( S°!L111) 74 (s
1H), 8.55 (sMsllj)30,$m4w4|a]2gg4) 8.34 - 8.23 (m 1H), 7.99 (td, J = 7.5,
1.9, 1H), 7.71 -7.60 (m 1H), 7.51 -7.41 (m 2H), 4.63 (tt, J = 10.8, 4.0,
1H), 3.48 (dt, J = 13.1, 3. 5 3.1, 2H), 3.18 (td, J = 12.6, 3.1, 2H), 2.44
- 102,11 (M ghdinpi 2~ (Snifesrod spliemy-D)-cBololi3,4'bipyridinyl
- (1- net hyl - Pi peri d| n-4-yl)-1H pyrazol -4-y1]-[3, 411D pyri di nyl ; HPLC/ MV5:
1.49 ni2s, [MFI] 414 11-1 NNR(4OO MHz, DMSO) 6 9.40 - 9.23 (m 3H), 9.10
(d, J = 6.0, 1H, 8.70 (s, 15 8.63 (s, 1mr 45 (dd, J = 5.9, 1.8,

1H), 8.31 (s,5dH. 7.90 ( H?J’:7 7 6B (tdd, J = 8.2, 5.2,
1.7, 1H), 7.467 N34 (mﬁ%l 4. PZ@' ﬂph?fs (m 1R7
3.20 (td, J = 126, 3.4, &t 281 (\,choaH) 2.26

3.58 (d, J = 12.3, 2H),
1
I

, J:12.%, 7. 4H) .
DMF/H,0 NZ e
30
A solution of 9.63 g (33.9 mmol) 3-bromo-5-iodopyridine, 4.85 g (30.8 mmol) 2-
chloro-pyridine-4-boronic acid and 3.11 g (37.0 mmol) sodium bicarbonate in 120 ml
DMF and 30 ml water is heated to 80° C under nitrogen. 433 mg (0.616 mmol) bis-
(triphenylphosphine)-palladium(ll)-chloride are added and the mixture is stirred for 4

35 hrs at 80° C. Water is added to the reaction mixture and the resulting precipitate is



Exanmple 5 - Synthesis of

2-{442' - (2-fl uoro-phenyl) 43, 4] bi pyri di nyl -5-y11-pyrazol -1- 20yl }-et hanol

WO 2012/ W20 P2RCEIYIEP2011/ 002788 62 1. 1.0 g of PCT/EP2011/002788
5-bronno-2' -chl oro-[ 3, 41bi pyri di nyl (exanple2) and 1.58 g of

142- (t et rahydr opyr an- 2-yl oxy) -et hyl]-4-(4, 4,5, 5-tetranet hyl41, 3, 2] di oxabor o
| an- 2-y1) - 1H pyrazol e (prepared accoradi ng to WO 2009/ 091374) are added to
15 mM of 1,2-dinethoxyethane. 1.52 g of tri-potassium phosphate-trihydrate

is added and the m xture is 5 heated tq,80C ynder nitrqgen. Then 125 ng
bi s (11 pheMPisAGHAHSE TRl RIS ThERPPYE it adE iuueh ahd
triethyl am necrastalizsiiesm 2fp@paesigididing Gibxério-2'-crdorst]Bateidyddimyl 3s boawrs  at
80C. For workup, t / i S eva ed and the resulting m xture is
partitioned %%ﬁ%@%%&%%%f@%ﬁtt hane. The organi c phase is
separ at ed ang NRgdoo MHENOMSOXISIet9. 06 (dpu+2.0) He), BB3qHr H2at, dgh) 26y (tt 0 gi ve

850 of 2'-c¢chloro-5-{142-

(et r dnydr o-fradFD. & ROy =an i) B (5 Va8t M. B4 456 Bt Hnyl s a
viscous oil. HPLCG-Ms: 2.05 min, [MH 385 2. 250 ng of the above prepared
compound, 111 of 2-fl yaro.phenyl boronic acid and 81 ng of sodium

bi car bonat e '& gg%)ﬂﬂeﬁs'{s(??gmﬁ'l g‘a'i“f?ét'ﬂ Yformami de and 2 m of 15water. The

m xture is heated to 80C. Now, 9.1 ng of bis(triphenyl phosphin)-

pal l adiun(11)-chlorjide is ad 0, the_ reaction. reaction i xture is
Bri rred Tor Brempieds SEUS Y 4 K ouBRR e ERY TP e e 1 esi due
partitipned hesxpanydBbipyadey kane'-gichiwat Bfluordipaenylgsuli-c1-pletse is dried
and after evaporati on) wronatlogrl?&bx, busi.g.% Iet hyl acetate and met hanol

yi el ds 248 nRPFIAIR4DAR-PYgFg-+YIFS 4Tbipyridiny

20phenyl ) - 5-{142- (tetrahydr o- pyran- 2-yl oxy) - et hyl] - 1H pyrazol - 4-y1} 43, 41bi p
yridinyl. HPLCGMs: 2.24 mn, [MH 445 3. 198 ng of the above prepared
product is dissolved in 4 m of dichloronethane. 450 pl of HC /dioxane (ca
4 nol/1) is added. The nmnxture is stis for Kﬁ The e(?ult' g N=
precipitati ong'EQ fk@%@jﬁ f pand washgd Yt i r(}ﬁ )}:lan@’l L
2-{4-[P®-(2- 25fLuo -pheny$4 4] bi pyr i nyIP-dg}é&y,;%)- pyragol -1y 1} - et angl
is obtained. HPLC-Ms: 1.74 [ MFH] 36% 1H NVR (360 MHz, DVBO 6 8. (d,
J =20, 1H, 8.85 (d, J = 2.1, 1H), 8.83 (d, JPME 30 Using the sane Br
procedures and 5-chl oro-2-fl uoro-phenyl boronic acid we obtain 2-

{442' - (5-chl oro-2-f1 uoro-Phenyl)-[3, 41bi pyridi nyl -5-y1] -pyrazol -1-yl | - et han
ol HPLC-Ms: 2. 053, [ MPtH 395 WD 2012/ 003912PCT/ EP2011/ 002788 63 1H NWR

(500 MHz, DMVBO ®8.95 (d, J = 2.0, 1H). 8887 (d, J = 2.1, 1H), 8.84 (d, J =

5.1, 1bh, 8.43 — o1, 1%#@@@ .21 (s, 1H), 8.13 (s, 1H),
, CaH), 7. 920(d3 =5

’5, 8.9, 1H). 4.95 (s, 1

.6, 1H), 7.64 - 7.55 (m
4.19 (t, J = 5.6, 2H,

3.79 (t, J = 56—2H—Ustng the sane procedur

2, 5-di f | uor o-rpbigprbopgbcg acid we obtain 2-{

(2,5-difluoro- phee?%g,%@, 41] bi pyridi nyl -5-yl | -
1.88 min, [MH 3 1T-1 NMR (500 MHz, DMSO) 6 8, : =
(d, 3 =21, 1H, 8.84 (d, J = 105.1, 1H), 8.43 (t, J = 2.1,
1H), 8221 (s, 1H), 8.13 4 _AH) 7.91 (dd, J = 5.1, 1.6, 1H),
(m 1H), 7.50 - 7.41 (W 1H) , 41> 7.33 (m 1H), 4.96(s,
= 5.6, 2H), 3;Nfcliddioxdhe= 5.6, 2H) Usi ng. Nde/ciadie pre
5-trifluoromethyl-2-flworo- phenyl boronic acid we 150btaip
2-{412' - (2-fluoro-5-trifl y%grret hyT>pheny1l) 45_,(;44:2]:13, Rid &iany!l - 5-y1] - Ryrazol -1
-y1}- - c |

glyl}-et hanol HPLC- MS:
d J =20, 1H), 8.86
1H), 8.41 (s,
N

,

30 F £

1. Aslurry of 2.50 g (8.81 mmol) 3-bromo-5-iodo-pyridine, 3.66 g (9.7 mmol) 4-[4-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl}-piperidin-1-carboxylic
35 acid tert.butyl ester (synthesis described in WO 2007/066187) and 3.74 g (17.6



et hanol HPLC-Ms: 2.11 min, [MH 429 1FI NWR (400 MHz, DMSO 6 8.96 (d, J =
2.0, 1H), 8.90 -8.85 (m 1H), 8.45 (t, J = 2.1, 1H), 8.42 (s, 1H), 8.31
(dd, J =wo&p122z08121H), 8.28 (s, 1H), 8.13 (s, 1H), 7.9°PCI/EPOM.188278sn 2H),
7.66 (t, J =9.8, 1H), 4.95 (t, J =5.3, 1H, 4.19 (t, J =5.6, 2H), 3.78
(g, J = 5.5, 2H). Usi ng

1-[2-(tetrahydro-pyran-2-yl oxy)-propyl] -4-(4,4,5,5-tetranet hyl -[ 1, 3, 2] di oxa
bor ol an-2-y1)-1H pyrazol e and 2-fl uoro-phenyl boronic acid we obtain

3-{442' - (2-fluoro25phenyl )43, 41bi pyri di.nyl-5-yl .- Pyrazol -.1-y1}-prppan-1-01
HPi{_c- VE: (1.8%#99 H!'PFtr%ﬁ' ) SE%—?” Y@&%ﬁﬁ/ﬁ@ﬁb@eg@ﬁ%%ﬁ}sﬁé@ 1, 1H),
816 (5, 1K 8, Lo g P g 3 = 5. 2
U7, 15, 7 rbusaiunghisnyoioe atp stgedme Teschon s sl pr fpbyhidt. £ 5 %
ét?) é;( 21 l(tSOgt.:FgZ-rﬁctiBhi)mixtf&réB raMtioded batliedn TEIFlandXfne. Zh@brgahic88 (m

: anple 6 - Synthesis . .
(3. {4 - (2 ArPEBISTIFRANEE FISUmIPis AN AVRRPralsd Mg g Aafd fp-bjomo-pyricin-
B et yl (540 L e BB, Bt hy s 3 2301 0xabor of an-2. y1) - pyr azol -1-y1]-p
ropyly am né"Yéa'gy'H?hg'é\b§e%3§egﬂrbr[@i+%%§9§%%'oorgani c & Medicinal Chemistry
Letters 18 (2008) 5299-5302. 15Using the methods of the above nentioned

| the foll ow d tai ned:. .
(3o 442" 35 GRsPoR 0T (TR Ro ooy R Pomr s P9 WY azol - 1-y13- pr
oPy1) -4 fli met fiydricine-neahidk@iddid ferBiutytiester| MeHhg 4869 20NIR2(&@0loM=2; DVBO)

o 4. & 42 (horerpersy pusinegtbiori sty 90 cloa ¥ hyiglfsod (o' 1hy” 761

(m 1H), 7. 4Fc4@6natd)in 24 MK bnd 3 il vilter, is Bebited 3o 80° € uBdérinifoger2fpen 2. 79 (s,
3H), 2.78 (s

3H), 2.31 - 1.99 ( 2H) . . . .

25(3-{442' - (bz-ﬁ:mlﬂ)@oq‘%{aﬁvﬁ)bli’gi(‘ﬂ%f&? Eb??pd\"}@]p?%@‘{}‘iﬂ"@\kﬂ‘%&'E%? ake 34489y opy 1 ) - d
i met hyl -am nehma&’&fghix\%uréﬁszmgfed beﬁ'ﬂHShOlg@%t 3@1°N\7R1€(5|é26tid]\-ﬂ-imxtwmg ) 69. iﬁ) (d,
J =19, 1H, 9.13 . = 2. . = 5. v Q. t, ,
8.67 (& 1@0?3@%‘&?"&9}‘”%% water §B&|§P§P'°i‘3@éh%‘%#?8&9a”§ %hqg?eés, g’ie.d}?‘geim, 7,97
(td, J = 7. 7sodtur sultdt and €§aporatedSihd rasiduid)is chtobdtograptzd opm sikdd) gel4. 31 (t,
\(]m: gg{)es 8, Zgglbmg'wjit% d_ic%lc?rngHan%méthgﬁozgs (=,=Fu’ent3 mldin%'4zél—[§§c5-c§1|fgrb-22' 37 - 2.19
(3-{442"-(2, 50&bfdhéwmf?ﬂh]@whﬁiﬁ@'r@ﬁm}bwz‘b|d1i'Y1}9‘bip5Fid*ﬂ@y raarigixylle ydd tgpt-opy 1) - di
et hylam ne' UGV 1, 58,7 yel MR, £29,,08,20121,0039120CT EP2011/ 002738

20
3. A slurry of 389 mg (0.729 mmol) 4-{4-[2'-(5-chloro-2-fluoro-phenyl)-
[3,4']bipyridinyl-5-yI]-pyrazol-1-yi}-piperidine-1-carboxylic acid tert-butyl ester in 1
ml 4 N HCI in dioxane is treated with 1 drop of methanol. The solution thus
formed is left for 3 hours at room temperature. The precipitate that has formed is
25 filtered off, washed with dioxane and tert.butyl-methyl-ether and dried under

vacuum yielding 2'-(5-chloro-2-fluoro-phenyl)-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-
[3,4']bipyridinyl dihydrochloride as colourless crystals; HPLC-MS: 1.74 min,
[M+H] 434.
'"H NMR (500 MHz, DMSO) 6 = 9.25 (d, J=10.1, 1H), 9.18 (d, J=1.7, 1H), 9.09 (m,
30 2H), 8.91 (d, J=5.2, 1H), 8.88 (s, 1H), 8.68 (s, 1H), 8.32 (s, 2H), 8.03 (dd, J=5.2,
1.6, 1H), 8.00 (dd, J=6.6, 2.7, 1H), 7.62 (ddd, J=8.7, 4.0, 2.9, 1H), 7.48 (dd,
J=10.4, 8.9, 1H), 4.57 (ddd, J=14.8, 10.7, 4.1, 1H), 3.40 (d, J=12.9, 2H), 3.11 (q,
J=12.2, 2H), 2.22 (m, 4H).

35



65 1H NVR (500 MHz, DMSO 68.95 (d, 1H), 8.86 (d, J = 2.1, 2H), 8.84 (d, J

= 5.1, 1H), 8.43 (s, 2H), 8.21 (s, 1H), 8.13 (s, 1H), 7.91 (dd, J = 5.1,

1.6, 1H) ,w0.282/00391273 (m 1H), 7.51 -7.43 (m 1H), 7.43PCT/EP3&G1(0m784H),

4.17 (t, J =7.0, 3H, 2.20 (t, J =6.9, 3H, 2.13 (s, 6H), 1.95 (m 3H).

Example 7 - Synthesis of

2'-(2-f| uor o- phenyl ) - 6- pi perazi n- 1- y1583, 3%%' ,41terpyri di ne and
-(2-fluoro-phenyl)-6-(4-nmnmethyl -Pi perazin-111)43,3"';5', 4" ]terpyr|d| ne

4- I[ gg( Zhi ;agglu?rryoo%ezqgrn?gs(oaimdr%?ncorl)lZb?gcl!\lgr t?— uci)argop %ny 3(@?? plper|g|n-4 -yl-

30t gt ramet h)gl—fl Yrazauzw WdMﬁid&ﬂi&wdromomdb RPN RN |E’erreatadnmdér carboxylic
aC| tert- but

t t foll d bt

ot B vor oigsiens Syties wB andseid NpoSRaridhetod iy PR RE vabechve: 1. 56
m n, [MH 411425 ré’é@h@@1'%@6@8&:%9@é1’£ﬁ’&%&ﬂ5&98§r88a@6aﬁdFﬂinchM%rﬁétB@wd\/Hz DVSO)
297%1(5( v JJ T_hf @'gari' H},a%e @P?’(&é OVTFﬁOd"g“ fglfitﬁand \?V{g%atﬁd yf"%ng irHjje 2€2§ 32 (1 g?j
‘_]7 32 ?m 12 A)B -chidro- 27ﬂuQ>60 -oh8ny)I5-¢1-BipBridia-49y1-1HDyrazol @8y 1)-[3 A'bibyidihyl b)) |, 0; ?fn
4H). 2"-(2- NW@S%H%'WIT%'%SO?Q 'W?%%Yeddi‘%é?'ﬂmﬂc fi'g!)aﬂgl%%teglw'ﬁﬁ% MByri di ne
HPLC- 'VB 1. 56 69 r’ﬂmo[)Mﬁ'% A detfus EbintddR hy 46 QolMtitn. TRYBEACtiEB nhdukedis sﬂrr§d 2_2
if)q) 5. 26 Ef'at ) cf@f@h%g Thevgwﬂ% st tmeac%oro@m?taa s leegtinges 5 '151)4
7.95 (8. I acBufh. The Pesiddd is adRstioagly akatinGwih adudousHi NaDHBBnd 7.48 (m

i::g ; 3623 isgubg%uenr}tly pamtlonggéﬁ%egngvater%qé@rgmg hane('H)se org hlc - 45 (m
15 -(2-f lliJO?L Fﬁl’ﬁﬂ%@ﬁé/ H?leéo&éfbﬁd(uﬁ %mﬁataléndoembmemynérdy@z (5-chloro-2- ﬂuoro-
ro razo
KOF&CI 'FI)%F/ PdCH*Z%WMﬁS@ 1A Ao?éj'.' p'Pﬁfl'c;'%5)213'[%)/rﬁé""t“ﬁ&'@e‘ﬁﬁ@é@d'aﬂd"spr odecures of
exanple 1 2- écﬂomﬁrléé@rc@slﬂéwnwucww idi2naindpvia4yrs3si ¢ aci d is prepared;

HPLC-MEL 0. 98, Wik (do¥'itil, BmBoi S = 8.97 (0, u=2.1, 1H), 8.87 (0, v=2.2, 1H), 8.85 (d,
J=5.2, 1H), 8.52 (s, 1H), 8.45 (t, J=2.1, 1H), 8.21 (s, 1H), 8.14 (s, 1H), 7.99 (dd,
J=6.7,2.8, 1H), 7.92 (dd, J=5.2, 1.7, 1H), 7.60 (ddd, J=8.8, 4.2, 2.8, 1H), 7.46
(dd, J=10.5, 8.8, 1H), 4.15 (m, 1H), 2.88 (d, J=11.4, 2H), 2.22 (s, 3H), 2.01 (m,

6H).

20
Example 4 - Synthesis of 2'-(2,5-difluoro-phenyl)-5-[1-(1-methyl-piperidin-4-yl)-1H-
pyrazol-4-yl}-{3,4']bipyridinyl

25

30

35



WD 2012/ 003912PCT/ EP2011/ 002788 NIN(3 B(OH) 2 1. 5 g of
3-brono-5-i odopyridine and 5.4 g of

4- (4, 4, 5, 90netympaehy141, 3, 2] di oxabor ol an- 2- 0- pyr azol e- PCtaPR@PI1788 aci d
tert-butyl ester is added to 1.78 g of sodium bicarbonate in 300 nml of DWW
and 150 m of water. The mi xture is heated under 20nitrogen to 80C and then
1.11 g of bis(triphenyl phosphin)-pallsediunm(l1)-chloride is added. The

m xture is stirred over night. After cooling the reaction mxture is
evaporated. The residue is partitioned between ethyl acetate an

organi ¢ phaséry ied, filtrated and evapor at ed. T2§E2§9 UCK_S
Sy 1ly-pyri/di
of

by chromat ograplyy. 2. 55\g0f B=kr 5-(1H pyrazol -
obt ai ned; 25HPLC{MS: 1.63 HiN 6.2, 580°ny
3-brono-5-(1Hp ol -4-y19-pyridine, § of §§
propan-1-ol andl1.&9 g of triphenyl phosp i ne"GRE Bizssol ved in
di met hyl f or mani d&. P28 m of dii sopr opyl azodi pag boxyl ate i s added
reactidon. The mixture is stirred over night at roomtenperature. For workup
the m xture is evaporated and 30di chl oronet hane i s added. The organi c phase
is washed with diluted HClI. The acidi c aqueous phase is neutralized and
extracted with(djj)ghl or oet hane. OAft dr¥=ng, filtration and evaporation

t he product is plfri d by c r’rylt—ﬂgr o _et hyl acetate and mnet hanol .
472 mg of 1-{3-[4+¢5<Brono-pyridpn-3=yl)-pyr -1-yl] - propyl}- 4-

met hyl - pi per azt-re—are—obtatrned; 35HPLC-MS: 1.°%3 mn, [Mrl-1] 366 WO

2012/ 03912PGic e LAGHEDL88 68 3. 240 ng of
1- { 344-( 5- br ono- pyy¢din- 3-y1) - pyrazol - 1-y1] - propyl
462 ng of 2(2-fluoro-phenyl)-pyridine-4-boronit 3
procedure as decribed in exanple 3. After purifi
2' - (2-fluoro-phenyl) -

5-{143- (4- net hyl - pi Perazi n-1- 11) - Propyl ] - 1H pyr azol - 4-y1} 43, 4] bi pyri di nyl
are 5obtained. HPLG-Ms: 1.49 mn, (MH 457 Usi ng the sane procedures
and 3-mor phol i n-4-yl -propan- I- o} _jinst ead of

3- (Nmethyl pi per azi n)-Rro an- i I SN
2' 42-f | uor o- 6hcéﬂ§/¢') "BEP943- nor phol i n- 4<y¥- propy1) - 1H10pyr azol - 4-y1143, 4' ] bi
pyri di nyl is—grgltf?bnr%d. APLC- MS: 1. 50 m [ MFH] 444 1H NWR (500 WVHz, DMSO)
6 8.97 (d, J 2™ "OPRYY’, 8.88 (s, 1H),[ 884 (d, J = 5.1, 1H), 8.48 (s, 1H),
8.44 (t, J = 2.1, 1H, 8.21 (s,xddl), SEF(s1fH, 7.96 (td, J = 7.8, 1.7,
1H), 7.88 (dd, J =5.2, 1.7, 1H), 7.58 - 7 (m 1H), 7.43 - 7.34 (m 2H),
4.27 15(s, 2H), 3.97 (d, J = 11.4, 2H), 3 7I"-3.55 (m 2H), 3.45 (m 2H),
3.21 -3496 (m 2H), 2.27 (m 2H), 1.43 - 1.05 (m 2H). Exanple 9 -
Synthesis of 2'(2-fluoro-phenyl)-5-quinolin-3-y143, 41bi pyri di nyl

- 4= met hyl - pi perazi ne and
tf are used in the sane
capron 43 ng of

i

1. A slurry of 760 mg (2.82 mmol) 5-bromo-2'-chloro-[3,4']bipyridinyl, 1.17 g (3.10
mmol) 4-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl}-piperidin-1-
carboxylic acid tert.butyl ester and 2.00 g (5.64 mmol) tri-potassium-phosphate-

25 trihydrate in 12 mi 1,2-dimethoxyethane is heated to 80° C under nitrogen. Then
100 mg (0.14 mmol) bis-(triphenylphosphine)-palladium(il)-chloride and a drop of
triethylamine are added. The reaction mixture is stirred for 2 hours at 80° C. The
reaction mixture is cooled to room temperature and partitioned between water
and dichloromethane. The organic phase is dried over sodium sulfate and

30 evaporated. The residue is chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 4-[4-(2'-chloro-[3,4']bipyridinyl-5-yl)-
pyrazol-1-yl]-piperidine-1-carboxylic acid tert-butyl ester as slightly yellow
crystals; HPLC-MS: 2.34 min, [M+H] 440.
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30 1. 500 ng of 5-brono-2'-chloro-[3,4]bipyridinyl, 350 ng of 3-quinoline
boronic acid and 758 ng of tri-potassi um phosphate-trihydrate are added to
8 m of IwO-20theeediPoxyet hane. The mi xture is stirred un®#€r/ER2e1002588 and
heated to 80C. Now 63 ng of bis-(triphenyl phosphine)-palladiumll)-chloride
and 25 pl triethylam ne are added. The m xture is stirred for 3h. The

sol vent is evaporated and the residuegds 69 partitioned between

di chl oronet hane and water. The organi c phases are dried, filtered and
evaporated. The product is purified by chromatography in ethyl acetate and
met hanol . 211K snsgmo:h oP513 trigd 3-75nepal) Hldl4r(a =hlaya-{3,4']bipyriginyl:o-ybiipyazoht e

ObE ?hlng(rjo EPEU? %erl' gﬂcaﬁ%yﬁ'z%ﬁ}%@%y@s en %263 % (L0 E"??I)u%r%phenyl bor oni c

acid and 41 dr@,:oméberadnemrbnlcalcbl@m*éﬂdf\@(‘aﬁl@imﬂnqlbs®!uw biserbgnatetingilor mani de

and 3 m of der 4.6
bis(tri phenﬁs\‘gI osn8h1| ne - rLg ﬁeéu%? W?éﬁﬁluhg? I sﬂag Ilé%' {(?I xjtglcj)\rNe i's "
stirresl for r@mol)fs- (tmmd(wwhphrehm@anﬁﬂladmmmmfw@e|ase éd@ﬁoﬁh@é@ﬁcém@ t he

resi due a ] f dryin
residue | s PALRAL) &ﬁ%djfgp?éﬂﬁlﬁ@ A6 bwmfal%%pggﬁ% fed 1Bfrb&h dr Vi ng,

va orat’i on roduct is p romat ography using
et hyl acet at tenme(btaetmrtltlomd rlpgtvgﬁen water and dlchloromethane The organic

T SBZWI 'nuor mﬁgeﬂ%i ui@ @'s%\ja'nﬁsllgfa}’elé@d 4{?2’?@5{& Ghaylsiglisobt ai ned. HPLC MB:
2- (4-{642- (Zerirbmatagv’qm’@d;ojnapl Yed ait! eolpmymyithpgieigiomethayefmethanol as

25" X G012 sy InRD T P TGO T B el iR Sttt i 502 1 10

2- ( 2-f | uor o- piperiging-~14apymiytic aeid teyt-butlylesirriag,dags @l IRMC-MS62@3dninor opyr azi ne
and 1.6 g of [ﬁﬂg‘]l 44 bi carbonate are suspended in 80 m of dinethylformam de
and 20 m of “water. The m xture is heated to 80C and 226 ng of
bi s- (tri phenyl phosphl ne) - 5pal | adi un( 11)-chloride is added. After 7 h at
80C the m xtuyr ) r 3t The

m xture |s§ex rg%ltlét 9‘3 Sl’ SICB(?I‘] gn(g 5”(5|1 ﬁg%gﬁ*’{ﬁ% «gh?@yldsrl ed
f| | tratied andl]eyrapolr‘aylédlpemﬁleeﬁrf@ﬁm@&yhﬁ? gcig tert-butgestsr ie ﬁr&m’afpﬂg'p@ﬁﬁy US| ng
petrol ether t A
f1 uor o- phenyf)atpéjatgé x'l‘z 9‘?5%’"@?2"?333@’. ga“e%“grdﬁeémeﬁﬁégscglgm” (VeH 286 2.
500 ng of t heea:bonm)pur@pas@rded at 80° C for 18 hours. The volume of the reaction
2-chl or o- 642- ) di
Taor (Letr ampdt .x%uIe lg%agea%naérv_agggm A %5%4 582 g n%Zlﬁal’FF o 2 di oxabor
ol an-2-y1) - 1quwuazzaN@la(QHep@se@seguemtyonaﬁglqnedmw@@ogmmamm and 932 ny
tri-potassi um p t 2
15di rretzﬂoxyet aﬁg&ﬁgﬁgﬁeaﬁ{gygéﬁggh% gg@g%g@agﬂq g‘% te arild h the reaction
mxture i s cevhpuatddTes msitugtiedissayrd Ilﬂe754 ohef @ 8. 1d\dt5PiUt'©'bﬁfe'EVdmhM'§n
di chl oromet hang, .ﬁ%gpgg%hu urBet GEnfl éa‘ﬂﬂ% Jhleldofuibh Wledbidh B¥8HAT 8t on the
product is puf; romat grap rrg
242-(2-f1l uoroerppeayzlgap«ytarmuiymegmylem{ i repded. diheaigeipitRly Hugformaddsy) - et hyl |
t%g g%g%o;rgﬁué& ﬁr’/ WASAEWRS Bk nRRY 1etRO G ME U MEHlacttf yReidiR§0 MO of
242- (2-25 uor d—-p?@dyﬂyptq@mqrdl)ﬁu[zl ( anetByKpirpzidnt4vh-d hyir &3y fai= 2- yI oxy) - et hy1]
- 1H pyr azol n HCl in
di oxane (4 %npﬁﬂ%hﬂgoéﬁl e pro ﬁ{l}é&ﬁfé‘s}% gc%%ﬁbf&?%?oﬁﬂ #elrli{%n?fljtll on and
is filtered. 4B27 ng of
2. (41642 (241 \WARAABORMYE L DMBG) 81k Roba(d Fy! 88010, 245, 1R @8Pla; J=2.1,
25yl ) - et hanol are aobtaln

1H), 8.86 (d, J—52 1H), 8.53 (s, 1H), 8.47 (t, J=2.1, 1H), 8.22 (m, 2H), 7.92 (dd,

30 J=5.2,1.7, 1H), 7.78 (ddd, J=9.2, 6.0, 3.2, 1H), 7.43 (m, 2H), 4.49 (m, 1H), 3.57
(d, J=11.8, 2H), 3.18 (m, 2H), 2.81 (s, 3H), 2.28 (m, 4H).

Using the procedures of example 4 the following compounds were prepared
analogously:
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HPLC- M5 [ MFH] 362 1H NMR (500 MHz, DMSO) 6 = 9.20 (s, 1H), 9.09 (s, 1H),

8.90 (d, J=5.1, 1H), 8.55 (d, J=8.2, 2H), 8.26 (s, 1H), 8.20 (dd, J=5.1,

1.6, 1H) ,wo.20/008d2 J=7.9, 1.6, 1H), 7.55 (m 1H), 7.44PCTEPIB10M782H),

4.98 (s, 1H, OH), 4.24 (t, J=5.5, 2H), 3.80 (t, J=5.4, 302H. WO

2012/ 003912PCT/ EP2011/ 002788 71 Exanple 11 - Synthesis of
-(2-fluoro-phenyl)-5-pyrazol -1-yl1-[&1 41bi pyri di nyl 10 The title

conmpound was obtained using the nethods in exarrpl e 1, stepl. HPLC-Ms: 2.19

mn, [Mt 317. 1H NMR 01 (d,
J=1 9[ 1E]|) 35-(8yomo-5tiiof mi&?}’%"ﬂ%ﬁ)“ﬂ%hg -PIPAY '“‘éy%éH(‘Pyraz 'é@l‘ |
8.22 (s, Oy, 4§bi%?nd|nﬂ AeLCMmS2HY6 mikd [M+BiB482l, J=1.6, 1H), 7.57- 7.51 (m
1H), 7.42 - 2H), 6.69 - 6.64 (m 1H). Exanple 12 - Synthesis of
-(2-fluoro-phenyl)-5-(2-trifluoronethyl-1H pyrrol o[ 2, 3-

b] pyri di n- 5- ¥ 4RuAd Phpiylj-8i(MpiperidinSt-@pt H-pyrazol-4-y!)-[3,4'bipgGGinpig HBLC/MS:
5- br ono- 2- trlfluororreﬁ)_g b 1H pyrrol o[ 2, 3- b] pyri dine was di ssolved in 352 ni
of di oxane uh88MRilM*YER0and 360 ng of KOAC, 328 ng of WO

2012/ 003912%&5@?19@/@927@&3@3 515 34 i, DachB atH)) 8BBE.QN 1551HY 93 (t,

(1. 17 bi S DRoWRIRoL P R DePr AdRrt). BaF (Pl 19 15 KD G Pe8 23 (m.

di chl or onet hgne 7agbdue ty amrsewddasi 7.77e7 B0 XhUTie), Wad -St4T (e H)h8e3 att, 140 C

E?dSLdngrﬁg“% £00 61 OB (L7 Ty of S By b Dk A (T a1t ea

in 1.6yl ofdhqpammand a solution of Na2CO8 (3N) were added to the
mxture and the reaction mxture was stirred 3h at 140C in a m crowave.
The product was extracted with dichl oronethane, dried over anhydrous

Na2SOt, fil t gr@oFiasia-phengipBLn 41 esbihyigiseridiackiylyn HopyedvoaiyI143 Biapyidirgt oi | .

10The crude oduct wa y flash chromat ography (AcOEt/ petrol
et her: 60/ 40‘3‘)D LEMyi Q/égé‘gﬂ [MJ "ﬁg&

2' - Chl or o- 5- mwm‘mmmazremmsb)mwr e@Ban2 38, 19 1y(d| d=r6.B-1H), 8.70 (s, 1H),
y1)43, 41bi pygidi oyl HELE N ) 25%H 18 Ty 84Tl 18/ Y90 (0, =77, 1.7, 1H), 7.63
(tdd, J = 8.2, 5.2, 1.7, 1H), 7.46 - 7.34 (m, 2H), 4.68 - 4.45 (m, 1H), 3.58 (d, J = 12.3,

2H), 3.20 (id, J = 12.6, 3.4, 2H), 2.81 (s, 3H), 2.26 (dt, J = 12.6, 7.1, 4H).

Example 5 - Synthesis of 2-{4-[2'-(2-fluoro-phenyl)-[3,4']bipyridinyl-5-yl]-pyrazol-1-
20 yl}-ethanol

Br N
SRS |
N - 3y
.0
+ R
X of B
25 | o) PACL,(PPhy),
|
NC DME

N
(OH),B Q N
[o) =
1 o/

30

PACL(PPh,), NaHCO,
DMF/H,0
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1FINVR (400 MHz, DVSO 6 9.10 (d, J = 2.1, 1H), 9.08 (d, J = 2.2, 1H), 8.97
(d, 153 = 2.2, 1H), 8.66 (d, J = 2.2, 1H, 8.65 (t, J = 2.2, 1H), 8.55 (dd,
J= 0.47, wo2812/abbH12 8.18 (d, J = 1.0, 1H), 8.01 (dd, J 2CHEP2011/062784dH),

7.14 (s, 1H. Step 2: 200 ng of

2' -chloro-5-(2-trifluoromethyl-1H pyrrol o[ 2, 3-b] pyridin-5-y1)- 20

[ 3,41bi pyridinyl and 149 ng of 2-fluog®p-phenyl boronic acid were dissolved
in DMF under nitrogen and 112 rrg NaHCO3 and 1.5 ml of water were added. The
m xture was heated at 80C. The

. f
bi s(tri phehyl. %Ec?é amrﬂwop?mcmm L?n{ lta'rav"gﬁvfﬂﬁmna!ﬁ@ aibtad 4 TlAdeHPR e was
stirred at dXyPBthyl]-Hb@, 415 Blieti SmE@g- [¢w]@dxétsmslammw)emnﬁyrarzuée

concent 410 SiLES L e T

wi th et hanolyhamed 1€ Qf\ln‘bpﬁdtéﬁldrﬁ-pgbyﬁa%trmgd@fe isRdeeand 8@ hixumé ispr oduct .

HPLC-MS: 2.43 mn D|VBO)
6 13.12 (s, rm}ed@%b(?f&fd@j nitrogen. Thfpo125gn@§'s((6'ph9nﬁplf§t§9”w% éwg'ugﬁ%

= 2.1, 1H, &I&ﬁe(éhd a dropTof ietAyBimin®. 65 alided. Xhe r@action MifitureSs 8frréd fod 3= 2 1
1H), 8.27 (s, o5(m J =5.1, 1.7, 2H, 7.53 (m 1H), 7.38 (m 2H),
7.14 (s, 1mh0ur$/\d%£>2/ 003912PCT/ EP2011/ 002788 73 Exanpl e 13 - Synthesis of

E :2)) it ]hgxy pygéﬂhcg‘rkﬂp WA sbident(i@ebdpepsted BAE Melesulting mixture is partitioned
i pyridin
5 (o0t Pl Setwken el s ST PTEITRDe. Ehs, 9eis PRTHS,SFPBY A8 1) - ar ne

agd . h10 tﬁheiprzoducttl?] purified by chromatografhy to give 8f50 mg of 2h chlo&o 2:{%1 szl-b g
|( - 5ey 1fxgman@etrahyd£p¥fén Zpyé)l(yr)neﬂ\yr] 1AH gyr)azo%—4 5?[31 lfl)?pry(r)lgmyei\lne}/s gvnscous c>||Ipyr di-ny

(Z-chl oro- [ 344Lbilmgr » db myiA - [k B862- et hoxy- pyri di n-4-y1) -am ne and
2 f 1 uor ophenyl boroni c acid and tge net hods escro,/f din nt hesi s of

B P LR mat e Ao Prare CABBATEL 315 B 01 GiosoBhETMo DilF ACE. v 1) 43, 4
1] bi pyri di nybpd 81 &y & doamen &b@mhattefaee bildidEtocompditiathylformamide and 2 ml of

2-etho ridin I
(10pyr| dg%ygyylﬁygiﬂ%ﬂ% rﬁ/é% %r%@cp&ﬂ’_‘ycé?\ﬁ{’g of @llétrr'pﬁhr‘?“ylf’mw M7, Using
(2' - chl or o- [ Barfhdimh@y-Ehidiiae b-deidgd Yo (He-reBitAXVhedbactbrimtye Js etieddoreard 2-

i u?rzof anrn )C/,Alfotgrr t(;)orghgg %Cel sfiol\/aerr]1 S grgeevggérg?e%sand tﬁg rrés?c? % Fl)a?'tlt;[ongd %X{J&e'éﬁs' s of

15pheny| ) - 5- e%hro;éﬁ]émgﬁ@am wafler THhePorganit phase3is kiripd ahd afleGewapprdtion 4' 1 bi pyri d
inyl, step 2 (see abo theg}&]ltle co

(2 (2 fluoréhﬁé?ﬁtarﬁ?ﬁi?ﬁ uSinl 5D a5 S8 JiEhangl vislds R39S 2-G- IOy 1) - ami ne

was obt gl nedp ER}.})% (Letﬂa’:}\yﬂ}dqpyrbMﬂﬂlox@YBthy[]J‘ﬂl-Mﬁaz(diQG/I}NHm]b@Mﬁﬁ)yl6 = 8.78
(d, J=% g 8.37 (s. 20 1H), 8.31 (d, J=2.6, 1H),

8.09 (d, J2 LCIM)SZ“G@'”( 796(td J=7.9, 1.7, 1H), 7.70 (dd,

; 45181( 1. ]7_|:_3|) b6 md/oftfe GBSNe éreﬁar%d p?odisct Hdissoke86n 4l oﬂ&"ZhlB;oniéﬂ)ane7456 [Js

m in
(2" -chl oro-[ 3! afl%@w?xadmé‘*@éibls egdeéf Hfamﬁewﬁ Sﬁ"‘f:%f"ﬁjf‘aﬁ“ﬁreﬁi"git& 4- yl)g
25amhne and 2rddipiation RITRBISISH St wasieiddvigndchiboniatidned ssalegof Heq (- t he
synt esi s of

- (2- f2%yor o-ﬂﬁﬁ@nﬁ’fﬂ‘y@{% 3 1Ripyrdinys Ry Rze: 1 shang! 1§10t Ss) pyri di n- 5-y1) -
[3 41] bi pyri gipnd-msstiena min( peeHjadsave) the title conpound

(5- et hoxynet hyl- 2- net yelmdin:4-y1)-(2' - (2- 1] uoro-phenyl )43, 41bi Pyridin
yl - 5-0] - ani IR E DMED S 51 e 2 I(H'%)[S@M’ G Bad 2
5.1, 1H), 8.43 (t, J= 2.1, 1H), 8.41 (s, 1H), 8.17 (s, 1H), 8.13 (s, 1H), 8.00 - 7.92 (m,
1H), 7.87 (dd, J = 5.2, 1.7, 1H), 7.58 — 7.49 (m, 1H), 7.41 - 7.33 (m, 2H), 4.94 (s,
30 1H), 4.19 (t, J = 5.6, 2H), 3.79 (t, J = 5.6, 2H).

Using the same procedures and 5-chloro-2-fluoro-phenylboronic acid we obtain 2-
{4-[2'-(5-chloro-2-fluoro-phenyl)-[3,4']bipyridinyl-5-yl]-pyrazol-1-yl}-ethanol
HPLC-MS: 2.02 min, [M+H] 395
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301H NMR (500 MHz, DMBO) 6 = 9.02 (d, J=2.4, 1H), 8.84 (d, J=5.2, 1H), 8.73
(d, J=1.9, 2H), 8.70 (t, J=2.2, 1H), 8.26 (s, 1H), 8.11 (s, 1H), 8.00 (tt,
J=9.0, 4.W020#)0039295 (s, 1H), 7.81 (dd, J=5.2, 1.7, 1HpCTEPZe110bxids J=7. 6,
6.1, 2.5, 1H), 7.38 (ddd, J=8.6, 2.4, 1.4, 2H), 4.57 (s, 2H), 3.56 (q,
J=6.99, 2H), 2.48 (s, 3H), 1.19 (t, J=6.99, 3H). WD

2012/ 003912PCT/ EP2011/ 002788 74 H. As&ays Exanple 14: Cellul ar assay for
testing TGF-beta receptor | Kkinase inhi bitors As an exanple t he abiIity of

Loctea. el '8 iR (500 RS g o R artr oY TR KA P b aet | nea

cel | density 1 m, 8a3vell= picii) ist4r (spiay 8.2ans, tHil)I Bl1\3€(te11-l)oveerwcght under

st andard condi tions ay, e

conprises O. 6605 6f 1 "Iﬁcg%én(ag I% 5/{:1161\ %%%%?55 (ﬁhggﬁ Q%/&cgq smnges
wer e added if{H)dafosnetgpacent, riat 56n2k), genogt,al+ §.6| 2HE.he form of dilution
series with 5 fol d 10steps. The concentration of the solvent DMSO was
constaht at 0.5 % After a further two days, Crystal Violet staining of the

cell's was cangihgtheOsime Pidcedures ana@is-diflusrd- dhbaylasryssmlcud\m@bmanrfz p2-he
fixed cells, the absor gn?( S neas é ﬂ Sp @hﬁiﬁ%nft” cally at 550 nm
It coul d be @&egfl %\%mapf%aé' il '?X;'g d rp¥ - "H 8t ent cells present
and thus of Hybhecoss!1.88 alin M+ 309 duri ng the culture. 15 Exanpl e 15:

I nhi bition of Smad2/ 0 l.af | 1 YA, T ptor |
ki nase i nhi bllf*i PMR ‘ﬁ‘?ﬁ@@%i@gg%g%@@ %&t@n‘gﬁé @HP Prini @Ft ‘{/&jpgtency
of 30 UndSS?mﬁ hegt @-J :nQuceBll) phomsl Qhonylsm (ﬁnm)‘ 8BAE21HI)SErAGBAALT) z;nd
Smad3 (Ser 423/ 425 ce g-epit mn
Must el a vi sopl A‘?C@”‘h%lr\é% 7Y 1%21)4%2 4q gh'l) 4&/@!\# "hak{)r‘ggé

suppl enent edow; mmgl@%ieteaIZHb)cBITm@ JseISLBm(-iPan Bi ot ech) at a defined ceI I
density in 24- wel | or 96-wel | plates (24-well plate: 1.5x105 cells per

well; 96-well plate: 4x104 cells per well). Cell cultures were incubated in
DVEM at 37C a6ig 109408 prddedures amelﬂtriﬂwombhql-mdbmmhmslbaﬁmemcm:wd and

cells were serum % for 20 houyrs.. Th L l.owi ser

dil uti dps of 0'8'8}&%{‘?11@3?% éé‘&@‘d"ff’weﬁwgp'myﬁé{*'QAQ'BYFI%Ug&ﬁe"dfﬁ‘% i’l}'S hrs
before recongimaget TG--beta 1 ligand (final concentration 5 ng/m; R&D
systens) was adde fter o) ligand stimulation, |ysates were

pr epar ed anngt"rgl'@% 1&§?'Hglﬂflr§ﬁ42§yrre li nked i mmunosor bent assay kit

(Pat hScan 30Rheamk 4dMEZ, BMISO)Ges. 96@1 grad.ontH)Tedonos. 8gias) H), Bs (ELJI-—SA

phospho- Spach Pf’é%fﬁaﬁﬁ%@s@ﬁ? -8 AR P TR M S 2 cel 1 <

servedogs poyiga me 28766 gal F\8,CIeN14.05 &, { $EIpiad)da hagkg-ABRH)PBTBE,) . The
concentrati on of LQ'Z) vehi cl e DVBO was kept constant at 0.2% (v/v) in all

wel |'s. Dose-¥ e‘s 5 rel ati onshi ps 35were fitted usi ng curve fitting
algorithms of the RSl statistics software package

2012/ 003912PCT/ EP2 2788 75 (Brooks l.nc /1= atistical
Tool s Handboé‘l?'“glﬁe%eé Ay APy, ée“(‘c@?y rﬁ)gylﬁ ﬁgﬂ igéﬂfaf‘?ﬁt{%ﬁrﬁgtz? 2R
hal f - maxi mal rbiahi2bji}-118pyfazOe@ndd-flsnepiédymrosip hoidyleabbtain 3xas2a@fuered.
SExanpl e 16: |n-vj ssay for det er i ation of the efficacy of
i nhi bi t28rs off FH\Q) %‘ﬁlb%iyf'éﬁ}‘l Y'? et%{}‘ﬂfé’af’"at eg ef fects The ki nase assay
was carried (pLEMS3§800min| [M+-3TSI at e assay 31.2 nM of GSTALK5, 439 nM of
GST- SMAD2 an 3 II)_ r dlna
total vol urrequN“ggl(géQ WWI—%@%% IJ ilflﬁég%v@ Zm@‘r} %%l/ﬁ%tg
of DIT, 0.1 % b BEAIHPBI4B.-48.39i(mhpi), 806 (8 TH), Bﬂﬁt(dsubﬁteanbleg g & 10.92
(m, 2H), 7.87 (dd, J =5.2, 1.7, 1H), 7.59 — 7.48 (m, 1H), 7.42 - 7.31 (m, 2H), 4.58 (1,
30 J=50, 1H), 4.21 (t, J=7.1, 3H), 3.43 (M, J =113, 6.0, 3H), 2.05 - 1.88 (m, 3H).

Example 6 - Synthesis of (3-{4-[2'-(2-fluoro-phenyl)-[3,4'Jbipyridinyl-5-yl]-pyrazol-1-
yl}-propy!)-dimethyl-amine
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concentrations) at 30C for 45 mn. The reaction was stopped using 25 pl of
200 nmM EDTA solution, filtered with suction at roomtenperature after 30
m n, and wbeomioBa2wer e washed with 3 tinmes 100 pl of OreTXPhEa@iooxsses uti on.
Radi oactivity was neasured in the TopCount. The | C50 val ues were cal cul at ed
using RS1. The results are 15given in Table 2. Table 2 Conpound Nane
HPLC-M5 RT [min] HPLC-MS [MHtH+] TIIRexctivity (Exanple 16) 0>10 pM +1-10 pM
++<1 pM .1 2'-(2-Fluoro- phenyl)-541-(3- norpholin-4-yl- propyl)-1H
pyrazol -4-yl1F [3,4] 1Di pyridinyl 1.50 444 ++ 2 3-{4-[2'-(2-Fl uor - phenyl) -
r - - - - - - ’

[ 3, 41bi pyri &i | p- ylJ-pyrazol-1-yly propan-1-ol ——N/\JN P
& N/ N"jl o K,PO,

+ \,f B -

AN
| O\§ PdCl,(PPh,),
N~ Cl

DME

=

10

Dimethyl-{3-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl}-propyl}-
amine is synthesized according to Bioorganic & Medicinal Chemistry Letters 18
(2008) 5299-5302.
15 Using the methods of the above mentioned examples the following compounds are
obtained:
(3-{4-[2'-(5-Chloro-2-fluoro-phenyl)-[3,4'Ibipyridinyl-5-yl]-pyrazol-1-yl}-propyl)-
dimethyl-amine
HPLC-MS: 1.63 min, [M+H] 436
'H NMR (400 MHz, DMSO) 6 8.98 (d, J=2.1, 1H), 8.90 (d, J = 2.2, 1H), 8.86 (dd, J
=52, 0.6, 1H), 8.49 — 8.42 (m, 2H), 8.25 -8.18 (m, 2H), 7.99 (dd, 1H), 7.92 (dd,
1H), 7.61 (m, 1H), 7.47 (dd, 1), 4.26 (t, J = 6.7, 2H), 3.20 — 3.01 (m, 2H), 2.79 (s,
3H), 2.78 (s, 3H), 2.31 - 1.99 (m, 2H).

20

25 (3-{4-[2'-(2-Fluoro-phenyl)-[3,4'Ibipyridinyl-5-yI]-pyrazol-1-yl}-propyl)-dimethyl-amine

HPLC-MS: 1.46 min, [M+H] 402

'"H NMR (400 MHz, DMSQO) 59.18 (d, J = 1.9, 1H), 9.13 (d, J=2.0, 1H), 894 (d, J =

5.2, 1H), 8.91 (t, 1H), 8.67 (s, 1H), 8.34 (s, 1H), 8.30 (s, 1H), 8.07 (dd, J=5.3, 1.7,

1H), 7.97 (td, J=7.7, 1.6, 1H), 7.65 - 7.54 (m, 1H), 7.63 - 7.38 (m, 2H), 4.31 (t, J =
30 6.8, 2H), 3.18 = 3.00 (m, 2H), 2.75 (s, 3H), 2.74 (s, 3H), 2.37 —2.19 (m, 2H).

(3-{4-[2'-(2,5-Difluoro-phenyl)-[3,4'|bipyridinyl-5-yl}-pyrazol-1-yl}-propyl)-dimethyl-

amine

HPLC-MS: 1.54 min, [M+H] 420
35



1.80 375 ++ 3 2'-(2-Fluoro- phenyl)-5-{1-[3-(4- nethyl-piperazin-
1-y1)-propyl] -1H pyrazol-4-yl}- [3,4Pipyridinyl 1.49 457 ++ 76 4
2' - (2- Fl wwoae1qpiosnigl) - 5-[ 1- (1- met hyl - pi peridi n-4- y1) - PEHmpe@aob274s
y1]-[3,41bi pyridinyl 1.49 414 ++ 5 2"-(2-Fluoro- phenyl)-6-(4-
met hyl - pi perazin- 1-yl)- [3,3"; 5 ,4"]terpyridi ne

65

'H NMR (500 MHz, DMSO) & 8.95 (d, 1H), 8.86 (d, J = 2.1, 2H), 8.84 (d, J = 5.1,
1H), 8.43 (s, 2H), 8.21 (s, 1H), 8.13 (s, 1H), 7.91 (dd, J=5.1, 1.6, 1H), 7.82 - 7.73
(m, 1H), 7.51 - 7.43 (m, 1H), 7.43 - 7.35(m, 1H), 4.17 ({, J=7.0, 3H), 2.20 (t, J =
6.9, 3H), 2.13 (s, 6H), 1.95 (m, 3H).

5
Example 7 - Synthesis of 2"-(2-fluoro-phenyl)-6-piperazin-1-yl-[3,3';5',4"lterpyridine
and 2"-(2-fluoro-phenyl)-6-(4-methyl-piperazin-1-yl)-[3,3';5',4"terpyridine
Y °
Br l N ;\ /kOJI\N/\
N N
10 / ° @w N kPO, S |
~ T \()\ o —_— N N
| ~ PACI,(PPhy), |
N~ ~Cl o OME
S
l B
N7 TC
15 (OH)ZBD
F . HCI dioxane
PACL(PPhy), E—
20
CH2=0, formic acid
25

Using the same procedures as described in the above examples and 4-[5-(4,4,5,5-
30 tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridin-2-yl]-piperazine-1-carboxylic acid tert-
butyl ester the following compounds are obtained:

2"-(2-Fluoro-phenyl)-6-piperazin-1-yl-{3,3",5',4"lterpyridine
HPLC-MS: 1.56 min, [M+H] 412
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1.54 426 ++ 6 2"-(2-Fluoro- phenyl)-6- piperazin-1-yl- [3,3" ;5,6 41lterpyridi
ne 1.56 412 ++ 7 2'-(2-Fluoro- phenyl)-5-(1- piperidin-4-yl-1H
pyr azol - 4w9Dbp12/do3914' | oi pyri di nyl 1.54 400 ++ 8 (3441242pP6T/EP2011/002788

Di fl uoro-phenyl)- [3,411D pyridinyl-5- yll-pyrazol-1-yll- propyl)-dinethyl-
amne 1.54 420 ++

66

'H NMR (400 MHz, DMSO) 6 9.11 (t, J = 1.7, 2H), 8.89 (dd, J = 5.2, 0.6, 1H), 8.75
(d, J =23, 1H), 8.73 (t, = 1.9, 1H), 8.31 (s, 1H), 8.25 (dd, J = 9.0, 2.6, 1H), 8.02
(dd, J=5.3,1.7,1H), 7.96 (td, J=7.9, 1.9, 1H), 7.68 — 7.51 (m, 1H), 7.44 — 7.34 (m,
2H), 7.13 (d, 4 = 9.0, 1H), 3.94 — 3.81 (m, 4H), 3.35 - 3.07 (m, 4H).

2"-(2-Fluoro-phenyl)-6-(4-methyl-piperazin-1-yl)-[3,3",5',4"lterpyridine

HPLC-MS: 1.54 min, [M+H] 426

'H NMR (400 MHz, DMSO) 6 8.97 (d, J =2.2, 1H), 8.96 (d, J = 2.1, 1H), 8.83 (dd, J

=52,06,1H),865(d, J=24,1H),8.46 (t, J=22, 1H), 8.21 (s, 1H), 8.08 (dd, J =
10 8.9,2.6, 1H), 7.95 (td, J=8.0, 1.9, 1H), 7.90 (dd, J = 5.2, 1.7, 1H), 7.68 - 7.48 (m,

1H), 7.42 — 7.32 (m, 2H), 6.97 (d, J = 9.0, 1H), 3.59 (m, 4H), 2.45 (m, 4H), 2.26 (s,

3H).

Example 8 - Synthesis of 2'-(2-fluoro-phenyl)-5-{1-[3-(4-methyl-piperazin-1-yl)-
15 propyl}-1H-pyrazol-4-yl}-[3,4']bipyridiny!

Cl OH Cl
PdCL,(PPh
IR e /2
NTCl F NaHCO, N
DMF/H,0 F
20
0 B(OH),
1.4 N HCl in dioxane B—B\O | <
2. Nalfacetonitrile KOAC/THF/PACI,(PPh,), N
2. aq. HCI/THF F
25 Using the methods and prodecures of example 1 2-(2-fluoro-phenyl)-pyridine-4-
boronic acid is prepared; HPLC-MS: 0.96 min, [M+H] 218
30
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9 (3-{412'-(2-Fluoro- phenyl)- [3,4" pipyridinyl-5- yg-pyrazol-1-yl}-
propyl)-dinethyl- amne 1.46 402 ++ 10 (3-{412' - (5-Chl oro-
2-f 1 uor o-wben2yg391p 3, 41bi pyri di nyl-5- ylj-pyrazol - 1-y1l} pCpmepyiipoxigsret hyl -
amne 1.63 436 ++ 77 11 2-{4-[2'-(2-Fluoro- 5-trifluoromethyl- phenyl)-
[ 3, 41bi pyridinyl-5- yl]-pyrazol-1-yl}- ethanol 2.11 429

67

(0] /N\ | A /
N
YN\;\B/O + KPO, N
o) > pZ
o) PdCI,(PPhy),
Br DME

N/H N/
L -

TPP/DIPAD NN =N F
—

DMF 1d rt \ Y PdC1,(PPhy), NaHCO,

10 ke DMF/H,0

N/

\N/\\ N N\ 1
\\/N\/\/

/
15 \

1. 5 g of 3-bromo-5-iodopyridine and 5.4 g of 4-(4,4,5,5-tetramethyl-[1,3,2]dioxa-
borolan-2-yl)-pyrazole-1-carboxylic acid tert-butyl ester is added to 1.78 g of sodium
bicarbonate in 300 mi of DMF and 150 ml of water. The mixture is heated under

20 nitrogen to 80°C and then 1.11 g of bis(triphenylphosphin)-palladium(ll)-chloride is
added. The mixture is stirred over night. After cooling the reaction mixture is
evaporated. The residue is partitioned between ethyl acetate and water. The organic
phase is dried, filtrated and evaporated. The product is purified by chromatography.
2.55 g of 3-bromo-5-(1H-pyrazol-4-yl)-pyridine is obtained,

HPLC-MS: 1.63 min, [M+H] 226

2. 500 mg of 3-bromo-5-(1H-pyrazol-4-yl)-pyridine, 850 mg of 3-(N-methylpiperazin)-

propan-1-ol and 1.69 g of triphenylphosphine are dissolved in dimethylformamide.

1.28 ml of diisopropylazodicarboxylate is added to the reaction. The mixture is

25

stirred over night at room temperature. For workup the mixture is evaporated and
30 dichloromethane is added. The organic phase is washed with diluted HCI. The acidic
aqueous phase is neutralized and extracted with dichloromethane. After drying,
filtration and evaporation the product is purified by chromatography in ethyl acetate
and methanol. 472 mg of 1-{3-[4-(5-bromo-pyridin-3-yl)-pyrazol-1-yl}-propyl}-4-
methyl-piperazine are obtained;

35 HPLC-MS: 1.23 min, [M+H] 366



++ 12 2-{4-[2'-(2,5- Difluoro-phenyl)- [3,41bipyridinyl-5-

yl}-pyrazol -1-yl}- ethanol 1.88 379 ++ 13 2-{4-[2'-(2-Fluoro- phenyl)-
[ 3, 41bi pyWOdnyD382 yl |- pyrazol -1-yl}- ethanol 1.74 361PEF/EP2011/002788
2-{442' - (5-Chl oro- 2-fluoro-phenyl)- [3,411Di pyridi nyl-5-

yl | -pyrazol -1-y1}- ethanol 2.02 395 ++ 15 2'-(2

, 5-Di fl uorophenyl)-5-[1-(1- nethyl -piggeridin-4- yl)-1H pyrazol -4-
y1l]-[ 3, 41lbi pyridinyl 1.61

3. 240 mg of 1-{3-[4-(5-bromo-pyridin-3-yl)-pyrazol-1-yl}-propyl}-4-methyl-piperazine
and 462 mg of 2-(2-fluoro-phenyl)-pyridine-4-boronic acid are used in the same
procedure as decribed in example 3. After purification 43 mg of 2'-(2-fluoro-phenyl)-
5-{1-[3-(4-methyl-piperazin-1-yl)-propyl}-1 H-pyrazol-4-yl}-[3,4']bipyridinyl are

5 obtained:
HPLC-MS: 1.49 min, [M+H] 457

Using the same procedures and 3-morpholin-4-yl-propan-1-ol instead of 3-(N-

methylpiperazin)-propan-1-ol 2'-(2-fluoro-phenyl)-5-[1-(3-morpholin-4-yl-propyl)-1H-
10 pyrazol-4-yl]-[3,4'bipyridinyl is obtained.

HPLC-MS: 1.50 min, [M+H] 444

"H NMR (500 MHz, DMSO) 6 8.97 (d, J = 1.9, 1H), 8.88 (s, 1H), 8.84 (d, J = 5.1,

1H), 8.48 (s, 1H), 8.44 (t, J = 2.1, 1H), 8.21 (s, 1H), 8.17 (s, 1H), 7.96 (id, J = 7.8,

1.7,1H), 7.88 (dd, J = 5.2, 1.7, 1H), 7.58 — 7.49 (m, 1H), 7.43 — 7.34 (m, 2H), 4.27
15 (s, 2H), 3.97 (d, J = 11.4, 2H), 3.71 — 3.55 (m, 2H), 3.45 (m, 2H), 3.21 - 2.96 (m,

2H), 2.27 (m, 2H), 1.43 — 1.05 (m, 2H).

Example 9 - Synthesis of 2'-(2-fluoro-phenyl)-5-quinolin-3-yl-[3,4']bipyridiny|

20 Br | N
> K,PO,
+ | N
I ~ NP~ _0 PdCL,(PPhy),
g B
N el 5 DME
25

(OH)ZBD
F

PACI,(PPhy), NaHCO,
DMF/H,0

30 . . .
1. 500 mg of 5-bromo-2'-chloro-[3,4']bipyridinyl, 350 mg of 3-quinoline boronic acid and

758 mg of tri-potassium-phosphate-trihydrate are added to 8 ml of 1,2-
dimethoxyethane. The mixture is stirred under nitrogen and heated to 80°C. Now 63
mg of bis-(triphenylphosphine)-palladium(ll)-chloride and 25 pl triethylamine are

added. The mixture is stirred for 3h. The solvent is evaporated and the residue is
35



432 ++ 16 2'-(2-Fluoro-5- trifluoromethyl phenyl)-5-[1-(1- nethyl-piperid
I n-4- yl)-1H pyrazol -4- yl]-[3,4"Jbipyridinyl 1.76 482 ++ 17

2' - (5- ChI¥PROR/00891Q0r 0- phenyl ) -5- [ 1-(1-net hyl - pi peri dPRTEPRI11/002188
pyrazol -4-y1J- [3,4] bipyridinyl 1.55 449 ++ 78 18 2'-(5-Chl oro-2-
fluoro-phenyl)-5- (1-piperidin-4-yl- 1H pyrazol-4-y1)- [3,4]bipyridinyl
1.74 434 ++ 19 2'-(2-Fluoro- phenyl)-88-quinolin- 3-yl- [3,411Di pyri di nyl
2. 20

partitioned between dichloromethane and water. The organic phases are dried,
filtered and evaporated. The product is purified by chromatography in ethyl acetate
and methanol. 117 mg of 2'-chloro-5-quinolin-3-yi-[3,4'Ibipyridinyl are obtained.
HPLC-MS [M+H] 318

5 2. 117 mg of 2'-chloro-5-quinolin-3-yI-[3,4'Ibipyridinyl, 56 mg of 2-fluorophenylboronic
acid and 41 mg of sodium bicarbonate are added to 6 ml of dimethylformamide and
3 ml of water. The mixture is heated to 80°c under nitrogen. Now, 4.6 mg bis-
(triphenylphosphine)-palladium(ll)-chloride is added. The mixture is stirred for 3h.
For workup the reaction mixture is evaporated and the residue is partitioned

10 between dichloromethane and water. After drying, filtration and evaporation, the
product is purified by chromatography using ethyl acetate and methanol. 78 mg of
2'-(2-fluoro-phenyl)-5-quinolin-3-yl-[3,4'bipyridinyl are obtained.
HPLC-MS: 1.50 min, [M+H] 444
'"H NMR (500 MHz, DMSO) 6 9.46 (d, J = 2.3, 1H),9.24 (d, J= 2.1, 1H), 915 (d, J =

15 2.1, 1H), 8.93(d, J=2.1, 1H), 8.87 (d, J = 5.1, 1H), 8.78 (t, J = 2.1, 1H), 8.29 (s,
1H), 8.10 (t, J = 8.5, 2H), 8.02 - 7.91 (m, 2H), 7.87 - 7.79 (m, 1H), 7.74 = 7.66 (m,
1H), 7.59 — 7.49 (m, 1H), 7.43 - 7.34 (m, 2H).

Example 10 - Synthesis of 2-(4-{6-[2-(2-fluoro-phenyl)-pyridin-4-yl}-pyrazin-2-yi}-

20 pyrazol-1-yl)-ethanol
B(OH), NP
o C')_ PACI,(PPh,), / NaHCO, N )
N” + NN
DMF / H,0/80°C / 7h A
F Cl I _
N
25

F

-
/ AY
o/\/N o

NZ =N
@ &ﬂ 4
S~
(o] —
PdCL(PPh,), / Ks;PO, \ 7
DME /80°C/ 1h N g

30 o
Lo
HCI dioxane NN »
N, N
\ 4



378 20 2-(4-{642-(2- Fluoro-phenyl)- pyridin-4-yl]- pyrazin-2-yl}-
pyrazol -1-y1)- ethanol 1.78 362 ++ 21 2'-(2-Fluoro- phenyl)-541-(3-
nmor phol i rW@-2912/00p118py 1) - 1H pyrazol -4-yl1]- [ 3, 41bi pyri diPRFIEP2013002748]
3--(442' - (2-Fluoro- phenyl)- [3,411D pyridinyl-5- yll-pyrazol-1-yl1}-
n-1-01 1.80 375 ++

10

15

20

25

30

35
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1. 5.0 g of 2-(2-fluoro-phenyl)-4-pyridine boronic acid, 3.6 g of 2,6-dichloropyrazine and

1.6 g of sodium bicarbonate are suspended in 80 ml of dimethylformamide and 20
mi of water. The mixture is heated to 80°C and 226 mg of bis-(triphenylphosphine)-
paltadium(ll)-chloride is added. After 7 h at 80°C the mixture is cooled to room
temperature and poured on ice. The mixture is extracted with dichloromethane. The
organic phase is dried, filtrated and evaporated. The product is purified by
chromatography using petrol ether and ethyl acetate. 1.09 g of 2-chloro-6-[2-(2-
fluoro-phenyl)-pyridin-4-yl]-pyrazine is obtained.

HPLC-MS [M+H] 286

. 500 mg of the above prepared 2-chloro-6-[2-(2-fluoro-phenyl)-pyridin-4-yl]-pyrazine,

775 mg of 1-[2-(tetrahydro-pyran-2-yloxy)-ethyl]-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (prepared according to WO 2009/091374) and
932 mg tri-potassium-phosphate-trihydrate are suspended in 10 ml 1,2-
dimethoxyethane and heated to 80° C under nitrogen. After 1 h the reaction mixture
is cooled and evaporated. The residue is partitioned between dichloromethane and
water. After drying, filtration and evaporation the product is purified by
chromatography. 680 mg of 2-[2-(2-fluoro-phenyl)-pyridin-4-yi]-6-{1-[2-(tetrahydro-
pyran-2-yloxy)-ethyl}-1H-pyrazoi-4-yl}-pyrazine are obtained.

HPLC-MS [M+H] 446

. 680 mg of the above prepared 2-[2-(2-fluoro-phenyl)-pyridin-4-yl]-6-{1-[2-(tetrahydro-

pyran-2-yloxy)-ethyl]-1H-pyrazol-4-yl}-pyrazine are dissolved in 12 ml dioxane. 1.1 |
of HCI in dioxane (4 mol/l) is added. The product precipitates from the solution and
is filtered. 147 mg of 2-(4-{6-[2-(2-fluoro-phenyl)-pyridin-4-yl}-pyrazin-2-yl}-pyrazol-1-
yl)-ethanol are obtained.

HPLC-MS [M+H] 362

'"H NMR (500 MHz, DMSO) 6 = 9.20 (s, 1H), 9.09 (s, 1H), 8.90 (d, J=5.1, 1H), 8.55
(d, J=8.2, 2H), 8.26 (s, 1H), 8.20 (dd, J=5.1, 1.6, 1H), 7.99 (id, J=7.9, 1.6, 1H), 7.55
(m, 1H), 7.44 —7.35 (m, 2H), 4.98 (s, 1H, OH), 4.24 (t, J=5.5, 2H), 3.80 (t, J=5.4,
2H).

++ 22
propa



23 2'-(2-Fluoro- phenyl)-5-(113-(4- nethyl-piperazin- 1-yl)-propyl]-1H
pyrazol -4-y1}- [ 3, 41bipyridinyl 1.49 457 ++ 24 2'-(2-Fl uoro-
phenyl ) - SWPR01210039%t hyl - pi peri di n-4- yl1)-1H pyrazol - 4- PCITHP01410B2788r i di nyl
1.49 414 ++ 79 25 2"-(2-Fluoro- phenyl)-6-(4- nethyl-piperazin- 1-yl)-
[3,3 ;5 ,4"|terpyridi ne 1.54 426 ++

71

Example 11 - Synthesis of 2'-(2-fluoro-phenyl)-5-pyrazol-1-yl-[3,4'Ibipyridinyi

Br N O.-0
5 | N PdCL,(PPh,), / NaHCO,
+ | -
5
N N DMF / H,0 / 80°C / 7h
A/ -

10
The title compound was obtained using the methods in example 1, step1.
HPLC-MS: 2.19 min, [M+H] 317.
1H NMR (500 MHz, DMSO) & = 9.24 (d, J=2.4, 1H), 9.01 (d, J=1.9, 1H), 8.86 (d,
J=5.1, 1H), 8.77 (d, J=2.5, 1H), 8.66 (t, J=2.2, 1H), 8.22 (s, OH), 7.99 - 7.91 (m, 2H),
15 7.88 (d, J=1.6, 1H), 7.57 - 7.51 (m, 1H), 7.42 - 7.36 (m, 2H), 6.69 — 6.64 (m, 1H).
Example 12 — Synthesis of 2'-(2-fluoro-phenyl)-5-(2-trifluoromethyl-1H-pyrrolo[2,3-
b]pyridin-5-yl)-[3,4']bipyridiny!
20 Br N
l T
x ¥ -8
- 0
N~ ~Cl
25 9
B
"1
F
30

Step 1:
250 mg of 5-bromo-2-trifluoromethyl-1H-pyrrolo[2,3-b]pyridine was dissolved in
35 2 ml of dioxane under nitrogen and 360 mg of KOAc, 328 mg of



26 2"-(2-Fluoro- phenyl)-6- piperazin-1-yl- [3,3 ;5 ,4"Jterpyridi ne 1.56
412 ++ 27 2'-(2-Fluoro- phenyl)-5-(1- piperidin-4-yl-1H pyrazol -4-y1)-
[ 3, 4] 13i pyoi2diznpBoiz. 54 400 ++ 28 (3444242,5- Difl uoro- pREmEPRO11/002788

[3,4"] 1 pipyridinyl-5- yl]-pyrazol-1-yl}- propyl)-dinethyl- amne 1.54 420
++ 29 (3-{412' - (2-Fl uoro- phenyl)-

72

bis(pinacolato)diboron, 15 mg of 1,1'-bis(diphenylphosphino)ferrocene and 23 mg of
(1,1"-bis(diphenylphosphino)ferrocene)-palladium(il) chloride, dichloromethane
adduct were added. The mixture was stirred 1h30 at 140 °C under microwave.

288 mg of 5-bromo-2'-chloro-[3,4']bipyridinyl (see example 2) and 20 mg of

5 dichlorobis(tricyclohexylphosphine)palladium (JI) diluted in 1.6 ml of dioxane and a
solution of Na,COs (3N) were added to the mixture and the reaction mixture was
stirred 3h at 140°C in a microwave.

The product was extracted with dichloromethane, dried over anhydrous Na,SO,,
filtered and concentrated under vacuum to obtain a black-red oil.

10 The crude product was purified by flash chromatography (AcOEt/petrol ether:
60/40 ) to give 200 mg of 2'-Chloro-5-(2-trifluoromethyl-1H-pyrrolo[2, 3-b]pyridin-5-
y)-[3,4'bipyridiny!

HPLC-MS: 2.24 min, [M+H] 375.
'H NMR (400 MHz, DMSO) 6 9.10 (d, J = 2.1, 1H), 9.08 (d, J = 2.2, 1H), 8.97 (d,

15 J=22 1H), 8.66 (d, J=2.2, 1H), 8.65 (t, J = 2.2, 1H), 8,55 (dd, J= 0.47, 5.22, 1H),
8.18(d, J = 1.0, 1H), 8.01 (dd, J=5.2, 1.6, 1H), 7.14 (s, 1H).

Step 2:
200 mg of 2'-chloro-5-(2-trifluoromethyl-1H-pyrrolo[2,3-b]pyridin-5-yl)-

20 [3,4')bipyridinyl and 149 mg of 2-fluoro-phenylboronic acid were dissolved in DMF
under nitrogen and 112 mg NaHCO; and 1.5 ml of water were added. The mixture
was heated at 80°C. Then, 7.5 mg of bis(triphenylphosphin)-palladium(ll)-chlorid
was added and the mixture was stirred at 80°C overnight.

The mixture was cooled to room temperature, concentrated and extracted with

25 CH,Cl,. Organic layers were dried over Na,SO, and concentrated to obtain a orange
solid. The solid was treated with methanol and acetonitrile to give 95 mg of the
desired final product.

HPLC-MS: 2.43 min, [M+H] 435.
'"H NMR (500 MHz, DMSO) 6 13.12 (s, 1H), 9.09(d, J = 2.1, 1H),9.08 (d, J =

30 2.1,1H),896(d, J=2.1,1H),8.85(d, J=5.1,1H), 865 (d, J =2.1,1H), 863 (t, J =
2.1, 1H), 8.27 (s, 1H), 7.95(m, J = 5.1, 1.7, 2H), 7.53 (m, 1H), 7.38 (m, 2H), 7.14 (s,
1H).
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[ 3, 4] bi pyridinyl-5- yl Fpyrazol-1-yly propyl)-dinethyl- amne 1.46 402 ++ 30
(3-{412' - (5-Chl oro- 2-fluoro-phenyl)- [3,4113ipyridinyl-5-
yli-pyrazwb-20tyub3912pr opyl) -di met hyl - amine 1.63 436 ++ BLT/EP2011/002788

2-{442' - (2-Fluoro- 5-trifluoronethyl- phenyl)- [3,411D pyridinyl -5-

yl I -pyrazol -1-y1}- ethanol 2.11 429 ++ 80 32 2-{442'-(2,5-

10

15

20

25

30

35
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Example 13 — Synthesis of (2-ethoxy-pyridin-4-yl)-[2'-(2-fluoro-phenyl)-
[3,4']bipyridinyl-5-yl}-amine, [2'-(2-fluoro-phenyl)-[3,4']bipyridinyl-5-yi]-(6-methoxy-
pyridin-3-yl)-amine and (5-ethoxymethyl-2-methy!l-pyrimidin-4-yl)-[2'-(2-fluoro-
phenyl)-[3,4'Ibipyridinyl-5-yl}-amine

Using (2'-chloro-[3,4'Ibipyridinyl-5-y1)-(2-ethoxy-pyridin-4-yl)-amine and 2-fluoro-
phenylboronic acid and the methods described in the synthesis of 2'-(2-fluoro-
phenyl)-5-(2-trifluoromethyl-1H-pyrrolo[2, 3-b]pyridin-5-yh)-[3,4'|bipyridinyl, step 2
(see above) the title compound (2-ethoxy-pyridin-4-yl)-[2'-(2-fluoro-phenyl)-[3,4']bi-
pyridinyl-5-yl]-amine was obtained.

HPLC-MS: 1.57 min, [M+H] 387.

Using (2'-chloro-[3,4']bipyridinyl-5-yl)-(6-methoxy-pyridin-3-yl)-amine and 2-
fluoro-phenylboronic acid and the methods described in the synthesis of 2'-(2-fluoro-
phenyl)-5-(2-trifluoromethyl-1H-pyrrolo[2, 3-b]pyridin-5-yl)-[3,4']bipyridinyl, step 2
(see above) the title compound [2'-(2-fluoro-phenyl)-[3,4']bipyridiny}-5-yi]-(6-
methoxy-pyridin-3-yl)-amine was obtained.

HPLC-MS: 1.93 min, [M+H] 373.

1H NMR (500 MHz, DMSO) 6 =8.78 (d, J=5.1, 1H), 8.39 (d, J=1.9, 1H), 8.37 (s,
1H), 8.31 (d, J=2.6, 1H), 8.09 (d, J=2.8, 1H), 8.00 (s, 1H), 7.96 (id, J=7.9, 1.7, 1H),
7.70 (dd, J=5.1, 1.7, 1H), 7.66 (dd, J=8.8, 2.9, 1H), 7.56 (t, J=2.3, 1H), 7.55 - 7.48
(m, 1H), 7.40 — 7.32 (m, 2H), 6.83 (d, J=8.8, 1H), 3.84 (s, 3H).

Using (2'-chloro-[3,4']bipyridinyl-5-yl)-(5-ethoxymethyl-2-methyl-pyrimidin-4-y1)-
amine and 2-fluoro-phenylboronic acid and the methods described in the synthesis
of 2'-(2-fluoro-phenyl)-5-(2-trifluoromethyl-1H-pyrrolo[2, 3-b]pyridin-5-yl)-
[3,4']bipyridinyl, step 2 (see above) the title compound (5-ethoxymethyl-2-methyl-
pyrimidin-4-yl)-[2'-(2-fluoro-phenyl)-[3,4'Ibipyridinyl-5-yl}-amine was obtained.

HPLC-MS: 1.67 min, [M+H] 416.

1H NMR (500 MHz, DMSO) 6 = 9.02 (d, J=2.4, 1H), 8.84 (d, J=5.2, 1H), 8.73 (d,
J=1.9, 2H), 8.70 (t, J=2.2, 1H), 8.26 (s, 1H), 8.11 (s, 1H), 8.00 (tt, J=9.0, 4.4, 1H),
7.95 (s, 1H), 7.81 (dd, J=5.2, 1.7, 1H), 7.54 (tdd, J=7.6, 6.1, 2.5, 1H), 7.38 (ddd,
J=8.6, 2.4, 1.4, 2H), 4.57 (s, 2H), 3.56 (q, J=6.99, 2H), 2.48 (s, 3H), 1.19 (t, J=6.99,
3H).



Di fl uoro-phenyl)- [3,4] 1D pyridinyl-5- yll-pyrazol-1-yll- ethanol 1.88 379
++ 33 2-{4-[2'-(2-Fluoro- phenyl)- [3,41lbipyridinyl-5- yl]-pyrazol-1-yl}-
et hanol 1W@40R6b3%M2 34 2-{4-[2'-(5-Chloro- 2-fl uoro-phemrgI)EP2011/002788

[ 3,411Di pyridi nyl-5- yll-pyrazol-1-y1l}- ethanol 2.02 395 ++ 35
2'-(2,5-Difluoro- phenyl)-5-[1-(1- nethyl-piperidin-4- yl)-1H pyrazol -4-
y1l]-[3,4] bi pyridinyl 1.61 432 ++ 74

Il. Assays

Example 14: Cellular assay for testing TGF-beta receptor | kinase inhibitors
As an example, the ability of the inhibitors to eliminate TGF-beta-mediated growth

5 inhibition was tested. Cells of the lung epithelial cell line Mv1Lu were sown in a
defined cell density in a 96-well microtiter plate and cultivated overnight under
standard conditions. Next day, the medium was replaced by medium which
comprises 0.5 % of FCS and 1 ng/ml of TGF-beta, and the test substances were
added in defined concentrations, generally in the form of dilution series with 5 fold

10 steps. The concentration of the solvent DMSO was constant at 0.5 %. After a further
two days, Crystal Violet staining of the cells was carried out. After extraction of the
Crystal Violet from the fixed cells, the absorption was measured
spectrophotometrically at 550 nm. It could be used as a quantitative measure of the
adherent cells present and thus of the cell proliferation during the culture.

15
Example 15: Inhibition of Smad2/3 phosphorylation in MviLu cells by TGF-
beta receptor | kinase inhibitors
This assay was used to determine the inhibitory potency of compounds on TGF-
beta-induced phosphorylation of Smad2 (Ser465/467) and Smad3 (Ser423/425).

20 Mv1-Lu cells (lung epithelial cell line from mink Mustela vison; ATCC number: CCL-
64) were seeded in DMEM (Invitrogen) supplemented with 10% fetal bovine serum
(Pan Biotech) at a defined cell density in 24-well or 96-well plates (24-well plate:
1.5x105 cells per well; 96-well plate: 4x10° cells per well). Cell cultures were
incubated in DMEM at 37°C and 10% CO.. On the next day, the medium was

25 replaced and cells were serum-starved for 16-20 hours. The following day, serial
dilutions of compounds were added to the wells, pre-incubated for
1.5 hrs before recombinant TGF-beta 1 ligand (final concentration 5 ng/mil; R&D
systems) was added. After one hour of ligand stimulation, lysates were prepared
and analyzed using an enzyme-linked immunosorbent assay kit (PathScan

30 Phospho-Smad2 Kit, Cell Signaling Technologies). The ELISA detects
phosphorylated Smad2 as well as phosphorylated Smad3 with the phospho-specific
antibody. TGF-beta stimulated cells and unstimulated cells served as positive and
negative controls (100% and background control). The concentration of the vehicle
DMSO was kept constant at 0.2% (v/v) in all wells. Dose-response relationships

35 were fitted using curve fitting algorithms of the RS1 statistics software package



36 2'-(2-Fluoro-5-

trifluoronethyl phenyl)-5-[1-(1- nethyl-piperidin-4-

yl)-1H pyrazol -4- y1]-[3,4] 1D pyridinyl 1.76 482 ++ 37 2'-(5-Chl oro-2-
f | uor o- phwoybi2/®391p1- ( 1- net hyl - pi peridi n-4-yl)-1H pyr azolepderyhid27ss
[3,41bi pyridinyl 1 .55 449 ++ 38 2'-(5-Chloro-2- fluoro-phenyl)-5-

(1-pi peridin-4-y!- 1H pyrazol-4-y1)- [3,4]1Di pyridinyl 1.74 434 ++ 81 39

2' -(2-Fluoro- phenyl)-5-quinolin- 3-y8 [3,4]13ipyridinyl 2.20 378 +
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(Brooks Automation Inc. RS/1- Statistical Tools Handbook. Release 6.2) to
determine the concentration at which half-maximal inhibition (ICs,) of Smad2/3

phosphorylation was achieved.

Example 16: In-vitro (enzyme) assay for determination of the efficacy of
inhibitors of the inhibition of TGF-beta-mediated effects

The kinase assay was carried out as 384-well flashplate assay. 31.2 nM of GST-
ALK5, 439 nM of GST-SMAD2 and 3 mM of ATP (with 0.3uCi of *P-ATP/well) were
incubated in a total volume of 35 pl (20 mM of HEPES, 10 mM of MgCl,, 5 mM of
MnCl,, 1 mM of DTT, 0.1 % of BSA, pH 7.4) without or with test substance (5-10
concentrations) at 30°C for 45 min. The reaction was stopped using 25 pl of 200 mM
EDTA solution, filtered with suction at room temperature after 30 min, and the wells
were washed with 3 times 100 pi of 0.9 % NaCl solution. Radioactivity was meas-
ured in the TopCount. The ICs, values were calculated using RS1. The results are

given in Table 2.

Table 2

TBR activity

(Example 16)
HPLC-MS HPLC-MS

RT [min] [M+H'] 0 >10pM
+ 110 yM
++  <1uM

Compound Name

2'-(2-Fluoro-
phenyl)-5-[1-(3-
morpholin-4-yl-
propyl)-1H-
pyrazol-4-yl}-
[3,4']bipyridinyl

1.50 444 ++

3-{4-[2'-(2-Fluoro-
phenyl)-
2 [3,4']bipyridinyl-5- 1.80 375 ++
yll-pyrazol-1-yl}-
propan-1-ol

2'-(2-Fluoro-
phenyl)-5-{1-[3-(4-
methyl-piperazin-
1-yh)-propyl]-1H-
pyrazol-4-yl}-
[3,4']bipyridinyl

1.49 457 ++




40 2-(4-{6-[2-(2- Fluoro-phenyl)-

pyrazol -1-y1) -

1-yl - [ 3,wd2Dizpysdidi nyl

et hanol

1.78 362 ++ 41 2'-(2-Fl uoro-
2.19 317 ++ 42 2'-(2-Fluoro- pheaoyEpr2&4022788

pyridin-4-yl1] -

pyrazi n-2-01-
phenyl) - 5- pyrazol -

trifluoronmethyl-1 H pyrrolo[2,3- b]pyridin-5-yl)-
435 + 43 (2-Ethoxy-pyridin- 4-yl)-[2'-(2-fluoro-

76

[ 3, 41bi pyri di nyl

2'-(2-Fluoro-
phenyl)-5-{1-(1-
methyl-piperidin-4-
yl)-1H-pyrazol-4-
yl]-[3,4")bipyridinyl

1.49

414

++

10

2"-(2-Fluoro-
phenyl)-6-(4-
methyl-piperazin-
1-yh)-
[3,3;5 4" "terpyridi
ne

1.54

426

++

2"-(2-Fluoro-
phenyl)-6-
piperazin-1-yl-
{3,3";5',4"terpyridi
ne

1.56

412

++

15

2'-(2-Fluoro-
phenyl)-5-(1-
piperidin-4-yl-1H-
pyrazol-4-yl)-
[3,4']bipyridinyl

1.54

400

++

20

(3{4-2'-(2,5-
Difluoro-phenyl)-
[3,4']bipyridinyl-5-
yl}-pyrazol-1-yi}-
propyl)-dimethyl-
amine

1.54

420

++

25

(3-{4-[2'-(2-Fluoro-
phenyl)-
[3,4'Ibipyridinyl-5-
yl}-pyrazoi-1-yl}-
propyl)-dimethyl-
amine

1.46

402

++

30

10

(3-{4-[2'-(5-Chloro-
2-fluoro-phenyl)-
[3,4'lbipyridinyi-5-
yll-pyrazol-1-yl}-
propyl)-dimethyl-
amine

1.63

436

++

35

2.43



phenyl)- [3,41bi pyridinyl-5- yl]-amne 1.57 387 + 44 [2'-(2-Fl uoro-
phenyl)- [3, 4] bi pyridinyl-5- yl]-(6-nmethoxy- pyridin-3-yl)-amne 1.93 373 +
45 (5- Et weypoeidoydi2z 2-net hyl - pyrimdin-4-yl)-[2' - (2-flpoomr2phenyiy -
[3,411Di pyridinyl-5- yll-amne 1.67 416 + Cains 1. Conpounds of fornula
(ry 1 wiw2 .

7

2-{4-[2'-(2-Fluoro-
5-trifluoromethyl-

phenyl)-
" [3,4'Ibipyridiny|-5- 2.11 429 -+

yl]-pyrazol-1-yl}-
ethanol

2-44-[2'-(2,5-
Difluoro-phenyl)-
12 [3,4'bipyridinyl-5- 1.88 379 ++
yl]-pyrazol-1-yl}-
ethanol

10

2-{4-[2'-(2-Fluoro-
phenyl)-

13 [3,4"1bipyridinyl-5- 1.74 361 ++

yl}-pyrazol-1-yl}-
ethanol

15 2-{4-[2'-(5-Chiloro-
2-fluoro-phenyl)-
14 [3,4'bipyridinyl-5- 2.02 395 ++
yl}-pyrazol-1-yl}-
ethanol

20 2'-(2,5-Difluoro-
phenyl)-5-[1-(1-
15 methyl-piperidin-4- 1.61 432 ++
yl)-1H-pyrazol-4-
yl]-{3,4']bipyridinyl

2'-(2-Fluoro-5-
25 : trifluoromethyl-
16 phenyl)-5-[1-(1-
methyi-piperidin-4-
yl)-1H-pyrazol-4-
yl}-[3,4']bipyridinyl

1.76 482 ++

2'-(5-Chloro-2-
fluoro-phenyl)-5-
30 [1-(1-methyl-
17 piperidin-4-yl)-1H-

pyrazol-4-yi]-
[3,4'Ibipyridiny!

1.55 449 ++

35



wherein: W, W2, WB denote independently fromeach other N or CR3, denotes
nonocyclic aryl having 5, 6, 7, 8 9 or 10 C atons or a nonocyclic

het er oar yWotaweoge13, 6, 7, 8, 9, 10, 11, 12, 13 or 14 Crar@pgoidioo278§8 2, 3,4
or 5N 0 and/or S atons, each of which can independently from each ot her
be substituted by at |east one substituent selected fromthe group
consisting of Y, Hal, CN, CF3, OY, R2#notes Ar, Het', Het2, NY-Het' or

NY- Het 2, preferably denotes Ar, Het' or Het2,
each of whi gh—ean—beR25tndependentty—fromeach—other—gubstituted by R4,
R3denot es NYY or NY-COY, R4denqgtes Hal, A/ -(CYY)n-|OY, -(CYY)n-NYY,
(CYY) n- Het 3| 30(CYY)n seglor NO2, CF3, QN, COOY, |-CO- NYY, -NY- |COA,

NY-S02A, - B02- Het 3. ,-0( CYM (CYY) n; Het 3,
- NH- COOA, - % o I—I—%4(C\r t

CYY) n NYY -N Y) n- Het 3,
-NH—CONH—(UYY)nNYY - n- Het 3, - OJO- NH- ( CYY) n- NYY,
350C0- NH- ( CYY) n- Het 3,

, =NY, =0, | 83 denotles H or A, Addnotes
unbr anthed br-branche

4234561 8—9or—164C
atonms, in which 1, 2,13, 4, 5 6 dr 7 H atons| can be rlepl aced i ndepgndent |y
from one angt her by Hal ga_mihgdsroin whi ch one of two CHZ groups can bsg

repl aced injependentl yphehylphguirdial |her ?% , ?9 g2, a - Cy=CY-| group
and/or a -C{- gr3up, 10 Ardgiotes la sa Pat ed ur’? aturfated or aromatji c,
nmono- or bi ¢yclic car poygbipyridayi nig 5 6, 7, B, 9, or |10 C atons,
Heti denotes|a saturated or unsaturjated, nono,|bi- or tificyclic
15het engcyclle having B —4—5—6—A—8—9+—16+31+—12—13—44—35—14, 17,
18, 19 or 20 C atons anc-@{64£-(23, 4 or 5 N, O| and/or § atons, Het2dgnotes a
mono, bi- of tricycli¢ bctrewpb%nvjh having 3, 4| 5, 6, 207, 8, 9, 10, {11, 12,
13, 14, 15, |16, 4b7, 18, F?LYQd'BT‘W%O atonwsand [I, 2623, # or 5+N, 0 and/or S
atons, Het 3denotes a § tFﬁ'Faé unsat urated{ nono, bj- or tricyclilc

het er ocycl e havi ng 3, 4. éﬂg"" 8, 9, 10, 1, 12, 13| 14, 15, 251d, 17,
18, 19 or C at ons - or 5 N Ol and/or ators—whi-ch-Jcan
mdepeggently fromeag h @I(jzleruo,lae substituted by at | east one substitjuent
sel ect fram the grouppthyiel1-3A, | - (CYY) n-OY] -(CYY), NYY, SY, NO2,| CN,
CF3, COoy, CONZYY - NYmG@holin- M- JO2A, - 802- NYY, A9S(0), , A NH COA,
- NH- CO- NYY, |CHO, COA =Sprop)1H-

pyrazol-4-yl}-

[3,4Tbipyridinyl

3-{4-[2'-(2-Fluoro-
phenyl)-
22 [3,4'|bipyridinyl-5- 1.80 375 ++
yll-pyrazol-1-yl}-
propan-1-ol

20

2'-(2-Fluoro-
phenyi)-5{1-[3-(4-
25 methyl-piperazin-
2 1-yl)-propyl]-1H- 1.49 457 .
pyrazol-4-yl}-
[3,4'bipyridinyl

2'-(2-Fluoro-
phenyl)-5-[1-(1-
24 methyl-piperidin-4- 1.49 414 ++
30 yl)-1H-pyrazol-4-
yl]-[3,4'Ibipyridinyl

35



=0, Hal denotes F, d,
2012/ 003912PCT/ EP2011/ 002788 84 ndenotes 0, 1, 2, 3 or 4,

t he physiwbDagizmBdlg acceptable salts,
5st er eoi soners t hereof,

Br or 1,

35denotes 0, 1 or

sol vat es,
i ncludi ng m xtures thereof

2,

)

in all

and

t aut onePSTHERA011/002788
rati os.

2. Compound according to claim1, wherein WL, W, WB denote CR3, 10 or W,
W2 denote CR3, and WBdenotes N, 15 ant®the physi ol ogically acceptable

i ncl udi ng m xtures

salts,

sol vat es,

tautoners and stereoi soners thereof,

1

t hereof in

Rldenot es n
phenyl , whi
sel ected fr
physi ol ogi c
t hereof, in
any of_cl ai
indepéﬁdent
physi ol ogi c
t hereof, in
2012/ 003912
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R4
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piperazin-1-yl-
[3,3';5',4"lterpyridi
ne

1.56

ubet  + 04 Al
aoStTrotuacrcuau
sol vat es, t
in all

ra

Iy .
OY—&;

tiosS.
412

aut oner s

WO

D

++

and t he

and 35st er eoi soners

27

2'-(2-Fluoro-
phenyl)-5-(1-
piperidin-4-yl-1H-
pyrazol-4-yl)-
[3,4'Ibipyridinyl

1.54

400

++

28

(344-[2'-(2,5-
Difluoro-phenyl)-
[3,4']bipyridinyl-5-
yl]-pyrazol-1-yl}-
propyl)-dimethyl-
amine

1.54

420

++

29

(3-{4-[2'-(2-Fluoro-
phenyl)-
[3,4']bipyridinyl-5-
yl]-pyrazol-1-yl}-
propyl)-dimethyl-
amine

1.46

402

++

30

(3-{4-{2'-(5-Chloro-
2-fluoro-phenyl)-
{3,4']bipyridinyl-5-
yl}-pyrazol-1-yl}-
propyi)-dimethyl-
amine

1.63

436

++

31

35

2-{4-[2'-(2-Fluoro-
5-trifluoromethyl-
phenyl)-
[3,4')bipyridinyl-5-
yl]-pyrazol-1-yl}-
ethanol

211

429

++




5. Conpound according to any of clains 1 to 4, wherein R4denotes A, CF3,

Hal , -(CYY)n-0OY, -(CYY)r,-NYY, (CYY),-Het3, 5and the physiologically

accept ablwoa124®939180l vat es, tautomers and st ereoi soner s PChaPe@if1/003788 | udi ng
m xtures thereof in all ratios. 6. Conpound according to any of clains 1 to
5, wherein 10Het3 15 denotes a saturated nonocyclic heterocycle having 4 or
5 Catoms and 1 or 2 N and/or O at om0 whi ch can be i ndependent |y
substituted by at | east one substituent selected fromthe group of Hal, A
- (CYY), - OY, = CYY), = TNYY, CN,CF3, QOOY, - COfNYY, - NY-COA,
- NYSQRA, - 902- NYY, S(0) gﬁ%g’f )A, - NH CO- NYY, CHO |COA, =S, =NY, |=0,

and the physi ol ogi cal|l yq ¢ salts, sollvates, tautoners and

st er eoi soners t her eof 13 4GV m xtufge thgreog;dn all ratios. 7.
Compounds accordi ng toylp.Wag,f 1.9!}.6“ nse 1 to 6, [which are selected fromthe
group consisting of: N'. 07-1,Ly'/ N 4. Qonpound 2 ak 86
Corrpoq;nd 3N--"\ _(----\ _/_/ / 41, Conpound 4

2-{4-[2'-(2-Fluoro-
phenyl)-

33 [3,4']bipyridinyl-5- 1.74 361 ++

yl}-pyrazol-1-yl}-
ethanol

10 2-{4-[2'~(5-Chloro-

2-fluoro-phenyl)-

34 [3,4']bipyridinyl-5- 2.02 395 ++

yl]-pyrazoi-1-yl}-
ethanol

15 2'-(2,5-Difluoro-
phenyl)-5-[1-(1-
35 methyl-piperidin-4- 1.61 432 ++
yl)-1H-pyrazol-4-
yl]-[3,4']bipyridinyl

2'-(2-Fluoro-5-
20 trifluoromethyl-
26 phenyl)-5-[1-(1-
methyl-piperidin-4-
yh)-1H-pyrazol-4-
yl]-[3,4'Ibipyridinyl

1.76 482 ++

2'-(5-Chloro-2-
25 fluoro-phenyl)-5-
37 [1-(1-methyl-
piperidin-4-yl)-1H-
pyrazol-4-yl}-
{3,4'lbipyridinyl

1.55 449 ++

2'-(5-Chloro-2-
30 fluoro-phenyl)-5-
38 (1-piperidin-4-yl- 1.74 434 ++
1H-pyrazol-4-yi)-
[3,4']bipyridinyl

35
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Compound 5 /-\ -N 11

WO 2012/003912

81

Compound 6 /-\ 11

PCT/EP2011/002788

39

2'-(2-Fluoro-
phenyl)-5-quinolin-
3-yl-
[3,4']bipyridinyl

2.20

378

40

2-(4-{6-[2-(2-
Fluoro-phenyl)-
pyridin-4-yl}-
pyrazin-2-yl}-
pyrazol-1-yl)-
ethanol

1.78

362

++

41

2'«(2-Fluoro-
phenyl)-5-pyrazol-
1-yl-
[3,4']bipyridiny!

219

317

++

42

2'-(2-Fluoro-
phenyl)-5-(2-
trifluoromethyl-1H-
pyrrolo[2,3-
b]pyridin-5-yl)-
[3,4']bipyridinyl

2.43

435

43

(2-Ethoxy-pyridin-
4-yi)-[2'-(2-fluoro-
phenyl)-
[3,4']bipyridinyl-5-
yil-amine

1.57

387

[2'-(2-Fluoro-
phenyl)-
[3,4'Ibipyridinyl-5-
yl]-(6-methoxy-
pyridin-3-yl)-amine

1.93

373

45

(5-Ethoxymethyl-
2-methyl-
pyrimidin-4-yh)-[2'-
(2-fluoro-phenyl)-
[3,4')bipyridinyl-5-
yl]-amine

1.67

416
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Conmpound 7 i

WO 2012/003912

Claims

- Conmpound 8 NN Conmpound 9 N.

01

PCT/EP2011/002788

82

Compounds of formula (l)

2
W
R \(/ 1‘N
I
W W,
~
up .
N 0)

wherein:

W, W,, W5  denote independently from each other N or CR®,

R’ denotes monocyclic aryl having 5, 6, 7, 8, 9 or 10 C atoms
or a monocyclic heteroaryl having 5, 6, 7, 8, 9, 10, 11, 12,
13 0r14 C atoms and 1, 2, 3, 4 or 5 N, O and/or S atoms,
each of which can independently from each other be
substituted by at least one substituent selected from the
group consisting of Y, Hal, CN, CF;, OY,

R? denotes Ar, Het', Het?, NY-Het' or NY-Het?, preferably
denotes Ar, Het' or Het?, each of which can be
independently from each other substituted by R*,

R® denotes H, NYY or NY-COY,

R* denotes Hal, A, -(CYY),-OY, -(CYY),-NYY, (CYY),-Het?,

(CYY),-O-Het?, SY, NO,, CFs, CN, COOY, -CO-NYY, -NY-
COA, -NY-SO,A, -SO,-NYY, S(O)mA, -CO-Het?, -O(CYY),-
NYY, -O(CYY),-Het?, -NH-COOA, -NH-CO-NYY, -NH-COO-
(CYY),-NYY, -NH-COO-(CYY),-Het?, -NH-CO-NH-(CYY),-
NYY, -NH-CO-NH(CYY),-Het?,-OCO-NH-(CYY),-NYY, -
OCO-NH-(CYY),-Het?, CHO, COA, =S, =NY, =0,
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denotes H or A,

denotes unbranched or branched alkyl having 1, 2, 3, 4, 5,
6,7,8 90r 10 C atoms, inwhich1,2,3,4,5,60r7H
atoms can be replaced independently from one another by
Hal and/or in which one or two CH; groups can be replaced
independently of one another by a O, S, SO, SO,, a -
CY=CY- group and/or a -C=C- group,

denotes a saturated, unsaturated or aromatic, mono- or

bicyclic carbocycle having 5, 6, 7, 8, 9, or 10 C atoms,

denotes a saturated or unsaturated, mono, bi- or tricyclic
heterocycle having 3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15,
16, 17,18, 19 0or 20 C atoms and 1, 2, 3, 4 or 5 N, O and/or

S atoms,

denotes a mono, bi- or tricyclic heteroaryl having 3, 4, 5, 6,
7,8,9, 10, 11,12, 13, 14, 15,16, 17, 18, 19 or 20 C atoms
and 1, 2, 3,4 or 5N, O and/or S atoms,

denotes a saturated or unsaturated, mono, bi- or tricyclic
heterocycle having 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17,18, 19 0r 20 C atoms and 1, 2, 3, 4 or 5 N, O and/or
S atoms, which can independently from each other be
substituted by at least one substituent selected from the
group of Hal, A, -(CYY),-QOY, -(CYY),-NYY, SY, NO,, CN,
CF;, COOQY, -CO-NYY, -NY-COA, -NY-SO,A, -SO,-NYY,
S(O)wA, -NH-COOA, -NH-CO-NYY, CHO, COA, =S, =NY,
=0,

denotes F, Cl, Bror |,

denotes 0, 1 or 2,

\

N
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n denotes 0, 1, 2, 3 or 4,

and the physiologically acceptable salts, solvates, tautomers and

5 stereoisomers thereof, including mixtures thereof in all ratios.
2. Compound according to claim 1, wherein

W,, W,, W;  denote CR?,

10
or

W,, W, denote CR® and
W, denotes N,
15
and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

3. Compound according to claim 1 or 2, wherein
20
R denotes monocyclic aryl having 5, 6, 7, 8, 9 or 10 C atoms,
preferably phenyl, which can be independently substituted
by at least one substituent selected from the group
consisting of Y, Hal, CN, CF; or OY,
25
and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

4. Compound according to any of claims 1 to 3, wherein
30
R? denotes Ar, Het? or NY-Het® which can independently from
each other be substituted by R?,

and the physiologically acceptable salts, solvates, tautomers and

35 stereocisomers thereof, including mixtures thereof in all ratios.
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5. Compound according to any of claims 1 to 4, wherein
R* denotes A, CF3, Hal, -(CYY),-0Y, -(CYY),-NYY, (CYY),-Het?,

5 and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.
6. Compound according to any of claims 1 to 5, wherein

10 Het® denotes a saturated monocyclic heterocycle having 4 or 5 C
atoms and 1 or 2 N and/or O atoms, which can be
independently substituted by at least one substituent
selected from the group of Hal, A, -(CYY),-OY, -(CYY),-
NYY, SY, NO,, CN, CF;, COOY, -CO-NYY, -NY-COA, -NY-

15 SOLA, -SO,-NYY, S(0O)A, -NH-COOA, -NH-CO-NYY, CHO,
COA, =S, =NY, =0,

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

20
7. Compounds according to any of claims 1 to 6, which are selected from the
group consisting of:
25 Compound 1
Compound 2
30

35
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108. Process for



/- 151, NR1 OD wherein R6 denotes Hal or B(OH)2, and 20R1 and Hal have the
nmeani ng as defi ned above, with a conpound of formula (I111) 25R2ZW N | |
VBW2  30wweneiznoRG2denotes Hal, boronic acid or a ester pofi/Erosionozzsaci d,
and R2, W, W2, WB and Hal have the neaning as defined above, to yield the
conpound of forrmula (I) WD 2012/003912PCT/ EP2011/ 002788 93 R2W.,, N | |
W3W2 wherein 10R1l, R2, W,, W2 and 98B have the neani ng as defined above,
and optionally converting residue RL and/or R2 as defined above into

anot her resi due Ri—anrdfer—R2eg—by—cteavrirg—aprotecttopn group and/ or

i ntroduci ng an alkyl group, 1p or (b) re%/}zl ng a conpound|of fornula (1V)
20R2W . N | |

Compound 45

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

10 8. Process for manufacturing a compound of formula (I) comprising the steps of:
(a) reacting a compound of formula (I1)

15

1
R m

wherein
R® denotes Hal or B(OH),, and

20 R' and Hal have the meaning as defined above,

with a compound of formula (lil)

2
1
W W
?
(1

30 wherein

R® denotes Hal, boronic acid or a ester of boronic acid, and

R?, W,, W,, W, and Hal have the meaning as defined above,

to yield the compound of formula (1)
35



VW W2 | 25(1V) wherein R7 denotes Hal, boronic acid or a
ester of boronic acid, and 30R2, WL, W2, WB and Hal have the neaning as
defi ned awowei2/oas4id a conpound of fornula (V) R8-RL(V) PODEP2011/002788

2012/ 003912PCT/ EP2011/ 002788 94 wherein R8 denotes Hal or B(OH) 2, and Rl
and Hal have the neaning as defined above, to yield the conpound of fornula
(1) RRW,N Il WBW2 10 |, NRL (1) 15wh¥¥ein Rl, R2, Wi, W2 and WB have the
nmeani ng as defined above, and optionally converting residue Rl
and/or R2 as defined above into another residue Rl and/or R2, e.g. by

cl eaving a proteB~on ¥Woup and/or introducing an 20al kyl group, O (c)
reacting a conpound T jmula (V1) RO?A/iI, N 11 VBW2 1 Rl (V)

W W,
° |
~ R’
N 0)

wherein
10 R', R%, W,, W, and W; have the meaning as defined above,

and optionally converting residue R' and/or R? as defined above into another

residue R' and/or R?, e.g. by cleaving a protection group and/or introducing an

alkyl group,
15

or

(b) reacting a compound of formula (V)
20 R2 W,

\r/ ‘N
I
W W,
B
25 = R
N (V)

wherein

R’ denotes Hal, boronic acid or a ester of boronic acid, and
30 R2 W,, W,, W5 and Hal have the meaning as defined above,

with a compound of formula (V)

R°-R’ (V)
35



wherein RO denotes Hal or B(OH)2, and WD 2012/003912PCT/ EP2011/ 002788 95
R, W, W, WB and Hal have the neani ng as defined above, with a conpound
of for mulwoQVizgn3R20- R2 wherein Rl denotes Hal, boroni cpratir®2an/oee7est er of
boronic acid, and R2 and Hal have the meaning as defined above, 10 to yield
t he conpound of fornula (1) I I 15WBW2 /- |, '"-.Rl (1) 20 wherein Rl, R2,
WL, W2 and WB have the neani ng as def%hed above, and optionally
converting residue RL and/or R2 as defined above into another 25residue Rl
and/or R2, e.g. by cleaving a protection group and/or introducing an al kyl
group, and optidﬁ%??§'30(d) converting a base or an acid of the conpound of
formula (1) intoRbdewmites HakeréR(OH).,\WHd2012/ 003912PCT/ EP2011/ 002788 96 10.
Medi canment conprisin . rding to any of clains 1 to
#ﬁ i a%chgF haRARL nfé"ﬁ%g@so\%@d%o ‘rqigé‘d QR

7. 511. Medi cane onprising a conpound according to any of

clains 1
5 to yield the compound of formula (1)
2
W
RY 1~N
]
W W,
10
~
| y
N 0
15 wherein
R' R?, W,, W, and W; have the meaning as defined above,
and optionally converting residue R and/or R? as defined above into another
residue R' and/or R?, e.g. by cleaving a protection group and/or introducing an
20 alkyl group,
or
(c) reacting a compound of formula (V)
25
9
w
R\\// N
Il
Wi W,
30 | =
~
N 1

wherein
35 R® denotes Hal or B(OH),, and



to 7 for use in the treatnment and/or prophylaxis of physiol ogical and/or
pat hophysi ol ogi cal conditions selected fromthe group consisting of:
"cancer, wormireodml i gnant tunours, benign tunours, sol PATIEPRE08278S
sarcomas, carcinomas, hyperproliferative disorders, carcinoids, Ew ng
sarconmas, Kaposi 10sarcomas, brain tunours, tunours originating fromthe
brain and/or the nervous system and/ 092t he neni nges, glionas,

gl i obl ast omas, neurobl ast omas, stonach cancer, kidney cancer, kidney cel
carcinomas, prosgale GANGErandiaHLeE ﬂwecrﬁégﬁiﬁﬁggﬁefrfeﬂ%%%,' ve tissue
tunours, soft tissue”s& comms, pancreas tunours, flver tunmours, head
tunours, neck tunmours, 15l aryngeal cancer, oesophageal cancer, thyroid
cancer, osteosar&mqg%on{gbhggpk qugﬁ t hynoma, testicul ar cancer, |ung
cancer, |lung adenocarci nona, small ce % | ung carci noma, bronchi al

carci nomas, breast cancer, mamma carci nonas, intestinal cancer, col orectal
tunours, col on carcinonas,Fg@@@unlcaqunpnas, gynaecol ogi cal tunours, ovary
20t unour s/ ovari an tunmours, uterine cancer, cervical cancer, cervix

carci nomas, cancer of body of uterus, corpus carcinomas, endonetri al

carci nomas, urin Y adder cancer, urogenital tract cancer, bl adder
cancer, skin cancer, epithelial tunmours, squanous epithelial carcinong,
basal i omas, spi nRIYdemates hall ketonigacidi aftaresteraf heromis agicbead, | eukaeni as,
nonocyte | eukaenha ngE@hE% tﬁe'nﬁ‘éﬁﬁf@’%@eﬁn@@%%\}& nyel oti c | eukaem a,
chronic | ynphatic Peu ema, acute ukaem as, acute nyelotic | eukaen a,
acute hgnphatic | eukem a, | ynphomas, opthal m c di seases, choroi dal

neovascul ari zat i Ny lgitﬁéjgﬁgrjnﬁoﬁrﬁ”fr?&p%Mh i nfl ammatory di seases, arthritis,
neur odegener at i on, ?ransp aht rejection, netastatic growh, fibrosis,
restenosis, HV infection, 30atherosclerosis, inflammtion and di sorders of
wound heal i ng, g;gjogenesis, cardi ovascul ar system bone, CNS and/or PNS."
WO 2012/ 003912P oWN71.002788 97 13. The medi canent according to any of
claims 10 to 11, whenein jjhe nedicanment is applied before and/or during
and/or1§fter treat 3\4va¥eu | east one additional pharnmacol ogically
active 'substance. 14. armaceuti cal conposition conprising a
therapeutically effectilhe amount of at |east one conmpound according to any
of claims 1 to 7, optJ |y further conprising at |east one additional
conpound sel ected fr t hg group consisting of physiologically acceptable
exci pients, auxiliarilgs, [uyants, 10diluents, carriers and/or additional
pharmaceutical ly activdﬂsubsﬁapye ot her than the conpound according to any
of claimse 1 to 7. 15. Kit conprising a therapeutically effective anount of
at | ea®0 one conpound according to any of clains 1 to 7 and/or at |east one
pharmaceutical 15,conposition according to claim 14 and a therapeutically
ef fective anount of at | east one further pharnacol ogically active substance
ot her than the cdpBlnh, décanddiVvagarethernyeasineasdefived abpvez. 20 25 30

and optionally converting residue R' and/or R? as defined above into another
25 residue R and/or R?, e.g. by cleaving a protection group and/or introducing an

alkyl group,
and optionally

30 (d) converting a base or an acid of the compound of formula (1) into a salt

thereof.

9. Use of compounds according to any of claims 1 to 7 for inhibiting ATP
consuming proteins, preferably TGF-beta receptor kinase, RON, TAK1, PKD1,
35 MINK1, SAPK2-alpha, SAPK2-beta and/or CHK2.
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Medicament comprising at least one compound acoording to any of claims 1
to 7.

Medicament comprising at least one compound according to any of claims 1
to 7 for use in the treatment and/or prophylaxis of physiological and/or
pathophysiological conditions selected from the group consisting of: “cancer,
tumour, malignant tumours, benign tumours, solid tumours, sarcomas,
carcinomas, hyperproliferative disorders, carcinoids, Ewing sarcomas, Kaposi
sarcomas, brain tumours, tumours originating from the brain and/or the
nervous system and/or the meninges, gliomas, glioblastomas,
neuroblastomas, stomach cancer, kidney cancer, kidney cell carcinomas,
prostate cancer, prostate carcinomas, connective tissue tumours, soft tissue
sarcomas, pancreas tumours, liver tumours, head tumours, neck tumours,
laryngeal cancer, oesophageal cancer, thyroid cancer, osteosarcomas,
retinoblastomas, thymoma, testicular cancer, lung cancer, lung
adenocarcinoma, small cell lung carcinoma, bronchial carcinomas, breast
cancer, mamma carcinomas, intestinal cancer, colorectal tumours, colon
carcinomas, rectum carcinomas, gynaecological tumours, ovary
tumours/ovarian tumours, uterine cancer, cervical cancer, cervix carcinomas,
cancer of body of uterus, corpus carcinomas, endometrial carcinomas, urinary
bladder cancer, urogenital tract cancer, bladder cancer, skin cancer, epithelial
tumours, squamous epithelial carcinoma, basaliomas, spinaliomas,
melanomas, intraccular melanomas, leukaemias, monocyte leukaemia,
chronic leukaemias, chronic myelotic leukaemia, chronic lymphatic leukemia,
acute leukaemias, acute myelotic leukaemia, acute lymphatic leukemia,
lymphomas, opthalmic diseases, choroidal neovascularization, diabetic
retinopathy, inflammatory diseases, arthritis, neurodegeneration, transplant
rejection, metastatic growth, fibrosis, restenosis, HIV infection,
atherosclerosis, inflammation and disorders of wound healing, angiogenesis,

cardiovascular system, bone, CNS and/or PNS.”

The medicament according to any of claims 10 to 11, wherein in such

medicament comprises at least one additional pharmacologically active

substance.
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The medicament according to any of claims 10 to 11, wherein the medicament
is applied before and/or during and/or after treatment with at least one

additional pharmacologically active substance.

Pharmaceutical composition comprising a therapeutically effective amount of
at least one compound according to any of claims 1 to 7, optionally further
comprising at least one additional compound selected from the group
consisting of physiologically acceptable excipients, auxiliaries, adjuvants,
diluents, carriers and/or additional pharmaceutically active substance other

than the compound according to any of claims 1 to 7.

Kit comprising a therapeutically effective amount of at least one compound
according to any of claims 1 to 7 and/or at least one pharmaceutical
composition according to claim 14 and a therapeutically effective amount of at

least one further pharmacologically active substance other than the compound

according to any of claims 1to 7.



