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i nventi orwoebetase9vo novel pyrido[ 2, 3-b] pyrazi ne deri vaPCrER2@nmotes0 t he use
of such conpounds in which the inhibition, regulation and/or nodul ati on of
signal transduction by ATP consumi ng proteins |ike kinases plays a role,
particularly to inhibitors of TG--betajreceptor kinases, and to the use of
the conpounds for the 10treatnent of kinase-induced diseases. Prior art
Protei ns whi chrvRiteh 2AT R @08hAthvk | be58 vAS 5758 B0 Yt & GMAQEUQSL%EOJ@“ on, to
phosphoryl ate substrates, and to initiate signaling cascades are knomn from
many 15cl asses, |ike klnases phosphat ases, chaperones or isonerases. Wth
specific tools and technlques ATP- bi ndi ng proteins can be enriched. From
the | arge faEEﬁ?lﬁﬁ—proteln ki nases, split into subfamlies of tyrosine

ki nases and serine threonine klnases a partial list includes cAbl, Akt,
ALK, ALKl 20and |ts f%nlly menber s Iike ALK1 and ALK5, Axl, Aurora A and B,
Btk, DPrk2, Ephrin receptors |ike EphA2, FAK, FGF receptors like

FGFR3, i nsul i n TiRcepbent iRntos rélaeshs Aovd 7)) é’é?ﬁé)é w%ﬁ\%%té?{ GF1R,
| KK2, Jak2, JNK3, %Elt Li nK, VEGF ic‘ggtgﬂa’{ Wlbyfr er dtb
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w t h aljper natieugndtiBERinasd-meigtdd disédses, gene annot ation, sequence and gene
structure, and links to the pdb 3D structure information. Simlarly,

proteom cs server will give access to a ot of information and anal ysis and
prediction t@egbpaiftor genes 30and proteins, including kinases. As a
mechani sti c parg> par t_ of th s of cancer, Ser/Thr kinases and receptor
tyrosine kinase rc(t?ﬁ‘?()” n@igﬁé‘ﬂw & fRyensngy teehapge ePRfPEMation. (el | ul ar

si gnal i ng. O@hbsmmhae s&ustvawalandms ik Eighhlg caReadt!dre Qﬁ@bﬁ"fr%ﬂn&rﬁ) | ul ar

processes, re Iatg % EO 19690PCT/ EP2012/ 000630 2 cel | signali ng,
to perdPt ti §' ge% JkykBases 8 ﬁé‘é Pt 2RRPNED ObIEOMRTaEFHER sReIC tgpist o

regress. Sonmanlitstharses ATPLbIRdiRG prateifx Gan Bé bAridreuget s for mammal i an
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 Fedm &e |a@ielfasmy vf p(rateuranﬁlaﬁs%plftﬂﬂ@bu&amil‘es |of %ste extra
cel lul ar by S%%@?‘F?and lgndl ng.can then lead to intracel
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therapi es. EGFR, Erk, Ephrin receptors like EphA2, FAK, FGF receptors like FGFRS3, insulin
receptor IR and insulin like growth factor receptor IGF1R, IKK2, Jak2, JNK3, cKit,
LimK, VEGF receptors 1, 2, and 3, Mek1, Met, P70s6K, PDGFR, PDK1, PI3K, Plk1,
PKD1, bRaf, RSK1, Src and its family members, TAK1, Trk A, B, C, Zap70. The

25 different kinases can be described under several synonyms, well known to the one

skilled in the art and accessible in data bases like Kinweb to find a gene and protein
report with alternative names, classification, gene annotation, sequence and gene
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
35



10 O her kinases and ligands inportant for function of endothelial
cells are TIE2 kinase and the angi opoi etins, PDGF receptor and PDGF as wel |
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Al kI / A1k5 play an inportant role in maintenance 150f vascular integrity. By
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proteol ysi s af nigsR@Ns® prolifeppibninhibiien st iNLKDRIsep@ding B aekipyel BRI

| i gands. TGRI_si grtal [ n.gai s inplicated in nunerous conditions and di seases,
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TRR i sZdescribed to contain a region rich in Ay and Ser (GS 20donai n)
preceedi ng t he TecEREBPriteimasemposma familyRIfSohderved dimerit Proteins with a

aut o/ phosphoryl at ed st a titutivel ctive kinas ich binds to the
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TGFR ligands. TGFR signaling is implicated in numerous conditions and diseases,
30 including cancer, cardiovascular, bone, CNS, PNS, inflammatory and

neurodegenerative disorders.

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



25and 2 TRR Il units, is able to phosphorylate Smads (Smad 2 and Smad 3) in
their G termnal SSXS notifs as substrates which in turn are bound to/by
Smad4 t o WO 20124849 cat ed to t he cell nucl eus, where thePChkda013{0806FG-R
responsi ve genes: The different domains which regul ate hononeric and

het eromeric conplex formation anong type | and type Il TRRs are known.
Mutations in the GS domain of TRR | ca® 30be constitutively activating.

Ki nase inactivating nutation were found with K232R for type | and K277R for

type Il TRR Inactivatjng or nuat i ng tations in the nes for Type |
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| receppor Kiandzas acddlerataipatholggicanelienapdssorei ght Smads from 3 subfam|lies
(R-, Co-, |-Smads), which are ubiquitously expressed throughout devel opnent

and in adult tissue. Smads not only are phosphorylated by Type | TGFR

recept or ki nase3GFRreteptbetypan andligORReJIARIEsreljngi-p g edrisErRimMIane-
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In a large scal.e. hu candidate scre it,was found that domi_nanf-negative
ALK2 all el es péqtglngg\g%gy%ef Qﬁé%i'ﬁ %858&%‘@% %°8fa'%85?9'°'ai'%*b'&§@¥ af‘gl ri(érﬁr oper

at {j i O?/ Qr@)} ri kldo/&fairﬁ&}ﬁéc{ﬁ:ﬂédhl\g\ébé OEmeBh lr”]drkinlaﬁe domaiAL AR i iﬂdﬁitsﬁx.ﬁ’o/ﬁﬂ;oﬁiwlérylat?d
Endogl i n/ CD10Q TRR- LI .an ho oryl at es 1 and -5. The role o
endogl i n and sgag%g(ﬁogftrtvtn&ellyea ’l@%&%ﬁ%’l@é‘%ﬁiq ¥Re gfeo‘i’@QRag?gnal ing by
two vari ant s,phbspramngatds éridtisd G8,dofreste been shown. ALK1 functions in

vascul ar renodeling and is found with ALKS in bal ancing the activation

state of 35endotheliumin inflaned tissue, wounds and tunor. ALKl is
expressed in | ud@Receptor, a ligand TGFR-bound (activated) tetrameric complex of 2 TRR |

25 and 2 TRR Il units, is able to phosphorylate Smads (Smad 2 and Smad 3) in their C-

It was

terminal SSXS motifs as substrates which in turn are bound to/by Smad4 to be
translocated to the cell nucleus, where they modulate TGFB responsive genes. The
different domains which regulate homomeric and heteromeric complex formatién
among type | and type Il TBRs are known. Mutations in the GS domain of TRR | can
30 be constitutively activating. Kinase inactivating mutation were found with K232R for
type | and K277R for type |l TRR. Inactivating or attenuating mutations in the genes
for Type | and Type Il TRR genes are found in a variety of cancers. In addition,
signaling of TBRs 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



WO 2012/ 119690PCT/ EP2012/ 000630 5 pl acenta, and other highly vascul ari zed
tissue, and is selectively found on ECs. In addition, ALKl was detected on
neur ons. WO8124f19@Qpr essi on of type H TRR correl at es w PRTHPGH20068¢ gr ade
i n human 5breast carcinomas, indicating a contribution to beast cancer
progression. Tunor growth can be characterized by deregulated i.e.

aut ononous cell growh due to perturbation of RTK signaling by nutations or
ot her genetic alterations. O the 32000 human codi ng genes which are
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ALK?2 alleles are associated with congenital heart disease, like improper

atrioventrikular septum development.

30
ALK1 binds TRR-Il and Endoglin/CD105/ TRR-IIl 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 ALKS5 in balancing the activation state of

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



vessel s can be a nean to stop netastasis of tunor cells. The whol e body of
i nformati on about pathol ogi cal vascul arisation |leads to the assunption for
i nhi bi ti OMO@P124H8G98genesi s bei ng a promni sing strategy f@CTEPIH2ARM680 of
cancer and ot her 15di sorders. The inportance of TGRI, receptors for
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recept or typésdiddtioandndRpathalogies| inmdirgct sardetiadanaén, woue@HéslingndCD109, a GPI
| i nked cel | ig{af ace. antig n eéi;press?_l()jI b‘? CD34f+ acut e méfl oi d | eukem a cel |l
| i nes, ECs, MIRLRG VI P PRYIdergiSTO!RaT vessaliompalian. SFOIIFAlICRRR syst em i n
human ker at i negiytessncefarid reglessidbSt em Cel s (FSCs) in the bul ge regi on of
hair follicle can give rise to multiple |lineages during hair cycle and
wound heal i ng. Smad4, a conmon nedi ator of TGFR signaling is part of FSCs

mai nt enance. SnAddiolehexts) dieedevanpmmers ef sdw ResserVirgn bri-&xiétlglvess&s def ect s
and squanous c carcino ormation. The potential su resgion f TGFR

del ayed cat aé&ﬁéalﬁrb\barséglgf %V‘%i%mﬂ%ﬂt IN PEPPPEFRES'S. PIENRRTNSB0aRd WPHRRd rol e of
TGFR i n ker athenlirgy treadiitipt toshssedihysiopgicat poesssph aagidgenksik @ ihpoftahtifyo! ve
eyl e e SRR o P B HeBe B BBl e e o
ski n, ki dney breast, uterine cervix, uterine corpus (endometrium), ovary, lung, bronchus, liver,

kidney, skin, oral cavity and pharynx, prostate, pancreas, urinary bladder, blood

cells, colon, rectum, bone, brain, central and peripheral nervous system, exemplified

as breast cancer, colorectal cancer, gliomas, lymphomas, and so on, and of

30 inflammatory diseases like rheumatoid arthritis and psoriasis, or diseases of the eye,

like macula degeneration, and diabetic retinopathy. Molecular mechanisms of blood

vessel formation and the angiogenic switch in tumorigenesis were recently

discussed. Vascular patterning is regulated by Eph receptor tyrosine kinases and

ephrin ligands, e.g. ephrin-B2 signaling via Eph B4 and Eph B1. EphB4 controls

35 vascular morphogenesis during postnatal angiogenesis. The maturation of nascent



25heart and liver, is known, being a rational for use of TRRinhibitors in
fibrotic diseases. System c sclerosis (scleroderma), a conplex disorder of
connect i WEORPREIBPeadi ng to fibrosis of the skin and i REEEPIIGAMS30 was
shown to be TGFR / receptor Rl dependent. Pul nonary arterial hypertension
(PAH) is a condition potentially treatable wth ALKS inhibitors because
abnormal proliferation of peripheral agterial 30snmooth nuscle cells is
driven by activated TGFR receptors. Treatnent in rats was successful with
SB525334. Benefi} in {at was al so shown with IN-1233. Renal fibrosis can

| ead to di abiF¥ylature, formed by anglogapesly gf vascyaogiesi: frauses fvreliceibse

ihnhi bi t or de(deviaytey esmaedtd rmfsnwwe;, igenerﬁﬁ&ebwmca%rﬁét@naﬂmd ng and
epatitis C virus. (F eplicati [ nown. TGFR WO

2012/ 119690P%ﬁ‘?ﬁ‘:%%%qg}%fdb%é’&s%e?&agﬁ%{l S?’H@‘“f al syp g9yt ofRSSEi ng stem
cel |l target zumcﬁm.ﬁég@taitbnbﬂfmfa p@@ﬁ@@ésdaﬁEGﬁibléciﬁoB ,be&ve'ﬁhcbrﬁbﬂieﬁalrcfeﬂ@pt ors
are expressed in neurons,, astrocytes apd m croglia. | oV nt o

pat hol 8gi cal agﬁﬂ?&mu%pgeﬂlw e sﬁedﬁ%ﬂ? 'Q@dmgé’ﬁg?'s"kggiﬁ%zg}r@;éggﬂed. The
TGF11 sgpelrfalliﬁrfwz', Epaan(;M/&wch,LMaGFazmsl RR, Aﬁ%ﬁﬁaoﬁth@ﬂ%@f ,Immir@Fst-
5nyocardi al i i n ar di re eling . s focus o n issue o

car di ovascul Q‘F'R? r? .sseq Zssembly, ﬁ?f'ﬁﬁ'etjfmg@’to&i PRIOUING: ﬁ@%w?@@ﬁ\tﬁﬂdst ry of
TGFI 1 are di gestasigthtion, SNBr2RQBSEIRA 718 JeguMite € By iaFuhdiopaIsAace &f tHbskt S

entirety b eference.in the disclosure.of the inventi 10her eby. I n
a1 on, | ROKRFFEI e SR aRBEh G S o TRV Y e S5 PAIATES ol
(Ré%os) 16dv Cag‘amrsl s \REGE C]@Ad Eﬂ,aﬁ&)ell;§hreE%hd rt_eli@n%iﬁ ahgioppitiis 1 Y2 dsHitiforki Nase
is involv unoy, nd nefastasis. . The receptor is a
menmber of th8gﬁ5be§§f%9r$ “8%‘@8%”95%[}4‘58@?%%% maa%ﬁe%ilvﬁwégc and is
primrily expesssechroe 8pdanabistdp roetabtasiand tumaToepd anesvholdbody 61l 0gi cal
factor-Ti ke PIOTERAPAREP Ao S Vbbb Eats fiNe memipotondet mpion
primarily syot aegiogeasarieirges petmdsing svatehefoatreapnias ofisarder hifdether €
precur sor an%éws activated at the cell surface. Binding of HGFL to RON

20act i Vat es dfﬁ?j | eads to the induction of a variety of intracellular
signaling cascades that leads to cellular growh, notility and invasion.

Recent studies ve docunen overexpression in a variet f human
cancers i ncl udi Ese B?%‘Hﬁ%”gg8@?%5,6%??)‘%?‘??%{pa%@r°@8§‘? pé%‘??SB‘FSa‘E&EP‘?‘/’“%%f%\/er,
clinical studhesglihaxiksaingTREHIOND ntibatil BANbIVEaCEMbRBSIcISthhsprR:BEHEALEd Wi th
both worse patient outcq as.wel | astasis. Farced overexpression
of RONin tr g‘h‘é?gs@maéHﬁ%%g{é?fne%%’ét'qno'"t%f&g@ig@?% R aB@ttﬂ 55’??@%"%?{6’ and the
manmar pogl angatmcys swidsSmad dt58 phodghongdtian taaivintrebns SEATkN aht @naddhd | e RON
over expressi op_appears to be a_ hall mar f ny huma ancers, the

nechani sms bﬁﬂﬂfﬁq@wqﬁm q(%)ﬁvdﬁgggmtolﬁ r§8ﬁ@®%ﬁ&“f§é§a witly each ohery Akp

uncl ear. Seve@nadk-iatniiad eithdg5doo reutatienst $howbdsfagdive IShesd adtestidro T8PRMkHi t RON
as a potenti al

t her.apeyti c. - .current strategies include the use of
RON bl ocki ng 5|88 '}ﬁ'ﬁsaf‘%gﬁéﬁz%glkg?‘i‘wé? Hﬁé RNA (si RNA), nonocl onal
anti bodi es, and small nolecule inhibitors. In total, these data suggest
t hat is a critical ct {h tunori ' ang. hat inhjbiti f this
protei P al one (rgkfxt'::ﬁnex(':ség %i ar%g‘{alsépﬁvevﬁsnﬁr%%fmé?%g E?bia& POPFEK??%#@%P a,
beneficial i withiiE&SRX et themrewvadent foroe TGEats @ ubRuitodMAnd essential regulator of
2012/ 119690PCT/ EP2012/, 00! I n.addjtion, TAK1l, .or K2 are val uabl e
Cargets in i GRNTICANC BRBel aposnsia i i SRe S0 sifremasen dnigatan.
M odzi k (200G¢! SavivalCgogiegdr(edn)andddbinbsurdeitaridebi ng TGF- beta acti vat ed
ki nase-1 and new insights into the diverse rol es of
30 Since cancer cells express tumor-specific antigens they normally would be

recognized by the immune system and would be destroyed. During tumorigenesis

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.



TAK1 in devel opnent and immunity. A nunber of recent publications have
5exam ned the role of TAMin nodel systens ranging fromfly to nouse.

Rat her t a0 201%11p¢%90 a cl early defined |inear nol ecul ar PEAERARIY/000pAK] seens
to act in a signaling nexus that responds to a variety of upstream signals,
i ncluding inflamuatory nol ecul es and devel opnental cues. TAK1 then

i nfluences a nunber of downstream procgsses ranging frominnate imune
responses to patterning and differentiation 10via JNK, NFkappaB and

TCFbet a- cat epj i gnaling. These differences in function are not sinply a
matter of cef¢3993w%."°&6§9%&5éw§?§?y RERLHPHE SrERial F9PIPh ANaig A dvar cel |
may olr may n@loupe gliraresnieiiratie perink-trge@iing kiragtaieuesor chllea tasd I araf typg
signal. Inteyesti

I the mul.ti-task functionali of TAKL.|.s erved
betwoen ver t bESGPBTRITFN i tspie 20wy Ss=8snl heroarel e T GER Ll ol e
erperi Iman_t gl s.wremgty oaﬁ@anﬁgl whighys dioidﬁeweaprdmpf,ghéml /Aailwntém%dSBI?P{IiaBle and
al so elucidate nec ch o r i ng, nol ecul es i
di verse si gn@idREY 3?%@52 gn%k’?ﬁ@?%&g,ﬁ‘ﬂggﬁtwgg?rﬁagh?wgaM%g'lg‘,es%hk1 and
Chk2 are Ser biflingpvehisispekiindseastreain rebpdnsss thad areagifféreyitialiggodasted yn ki nases

in cellular d e response 20pathways limting cell-cycle progression
in the preseﬁ?greﬁg%ﬁxp%sanage. The devel opnent of checkpoi nt kinase -
inhibitors for the treatnment of cancer has been a maj or objective in drug

di scovery over the past c as_evidenced hy three checkpoint Kkinase
inhibitors ente iF??&%BF? ﬁﬁ@br? gllg%tlsén meﬁ‘é’é&\yﬁﬁ -ea%}?&r?l 'Wefaﬁpﬁ%'rﬁ%%‘i‘f”r@f
chenicapl y diveens epairkdasadedcbddinkinniadeible bosthatar deldtiveof IGRRARE th $kih t he
recent 25pat it epatur st ruct ur checkpoi nt

nt , n I tif t he.
i nase 1 nhi bivepesisePR Erpry FERT SirrEialf & nd Feani i) s Ardes BeeeRpor nt
ki nase i nhi btypes KI iand &lli ave diedelydavksmpintynteguiatezio S0O1089] MG Pefifik@tceb gukrhe:
phar maceuti cal,. i ndustry tq. i i fy.novel . %f ol ds f.or eckpoi nt. ki nase
i nhi bition <aaﬁleeerks><%&%sseﬁﬁ%’| ?B?%ﬁé‘j‘e E}é’S‘e"HS% ‘?'ﬂ'af‘ﬁgﬁ'"ﬁag&zé}%ya%@( 2) -
165-97). 30 platdidtemnpicriisare paibolite MR systenad Huohdroke atinocylé® PQHAR2463
di scl oges substitut.e N N rivatives. as interl.eukin-8- receptor
ant agoag sts. E?Ieﬁ%bleh? gFrénfaEt} ir'}gﬁ%l B"Q%epél%g@gtoﬁgﬁ"g‘%@e FUL 9N €3 @s’@“'ﬁ@lf’i do[ 2, 3-
b] pyr azi ne deéméagas iduesg hair cyldesnd voded bealing. $ined4, rehédanmbo mediatgdf FGFEN
and/or WD 2012/119 2012 630,10 l,.ation of signal
transduct i ons’§9alﬂ?¢g§%ﬁ)§g¢n§§§%§@g 8i9nnC§ -S(eA ig@f Fefdepd @OP%PC%&P 8P hases.
WD 00/ 12497 dais éilickecdefects mad shuareouecdlivatdivgsa smatioh. TaspdtehtiaThe
i nternational applicatd t_.disclose rido[.2, 3- bl pyrazi ne
derivatives. ° W%&?@%Eg g%r?%?ée)%atg%er} W8grters§'§? %ﬂ%lr@ﬁ'cgﬁﬁ%wgl i ferative
di sor deps usteserib&Frold bf TBRRIM kenatnocheeapapteisndiringratagep phiasaisilikslydees not
di scl ose pyridol 2, 3-b] p i -deriyatives. 20041010929 is di ted to
net hods for fnﬁfﬁ{rv \?gﬁ%%rfgé)%cﬂﬁaérq%ﬂ t°f’%“ﬁ°’&%’?t%1lgs° lnvoilillng Coﬁégglﬁeahfﬁi itors.
The i nternat eodh@RRHppl i cati on does not di sclose pyrido[2,3- 10b]pyrazi ne
derivatives.
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 TRR 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 ALKS 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



WO 2005/ 007652 di scl oses substituted quinolin-4-ylam ne anal ogues. The

i nternational application anong others discloses pyrido[ 2, 3-b] pyrazi ne
deri vati W¥9.2036MR8r , t hese show a di fferent substituti ERTHREYIZOH063E
conpared to the pyrido[2,3- b]pyrazine derivatives of the present
invention. The international application does 15not describe the

i nhibition, regulation and/or nodul ati®n of signal transduction by ATP
consum ng proteins such as TG beta receptor Kkinases. WO 2005/ 023807
descri bes substitute i nazol i ,n- 4- derivatives. The

d. bi cy%i c_qu ) | am ne
i nt er nat.i onaP'99pY1S '8 HSCHRSTHRS MBIk § 8'§ec%§ﬁrlgatd[‘ﬂ%gﬁ?tﬁﬁ/t?rﬁﬁ?tr‘?@ncer'
de El i ?/at ives rr@Frzdoe,lsa bhd tresioe dbémoﬂshft% EeRpreSddd i8 Meufopg Udsiiocpas and/nﬁdi]rogna.
nodul ati on of signa transducti o P sum n rotei ns such as
TGF- bet a recL’B?r(S’ CRPAYY &S aogm%”%@ﬁé/%ﬁéggF'@Pﬁ'i'g’s'gi"g“'%tabss%”é% recept or
ago_nidst 3 3T[l)ex;b£ﬂita_l‘. el KBRS saypiandiytin oaérdmé@mugwiﬁbsﬁ,l I8 ﬁthe_rosc_leggsis,
pyrido[ 2, 3- razine derivatives. nor s it describe the inhibition,
regul a%i on aWB?rdfﬁ&bﬁ?ﬂﬁw%ﬁn%‘fa‘@P@ﬁ%ﬂ'o‘fﬁ'ﬁ%ﬁj@ﬁ'ﬂ? B'JIZ?rb SUEr® ARSI
protei ns suchesaarchG-- bet a receptor kinases. 25WD 2005/ 065691 is directed to
the treatnment of malignant gliomas with TG-R inhibitors. The international

application does not disclose pyrido[2,3-b]pyrazine derivatives. WO
2006/ 042289 deaFarthértdetsishst the bicetedistry of TGERROE dRchEEamn WO Z00loguss,. The

international _applicatio non thers di scloses pyrido[2, 3-b razi ne

dor i vat | ves. WEBRAFB o RB UL ERBIPY X PEeh o DEtRAIOrs BB AR as
conparagd to hbebgyri do[ 2, 3- b] pyrazi ne derivatives of the present

i nvention. The international application does not describe the inhibition,
regul ati on and/or nodul ati on of signal transduction by ATP consum ng

proteins such asn dddtidreRON kiness Sra kdluatdetarget in tumor biologyViB/a2hQs /a0 (8608
di scl oses hetergaryl substi.t ui,nal i n- 4yl am, ne anal qques. The
i nternati 0naﬁdg%r%gaﬁa%ﬁtdghgﬁggJﬂﬁé\ﬁ%—rallgge rsEeRioyashs e RN IS zi ne WO
2012/ 119690 P@Woked i 2 @sdsthishddeetastasis VE® REbWweusstor it hasembditite Met
different substituti tern ompared to the ri.do[ 2, 3-b razi ne
deri vat'Pves 2 m“’h‘é‘c ﬁggg%eﬁ% g/%tﬁﬁyg%m) 2SR Aay ﬁsa'?'?'ﬁ?fg}' e%‘ﬁfﬁf?eééﬁ/on does
not descri be eplieeliahtelbiandonacromggest Therbielngit aliresputhst @f RON iefmedigaaby
transduction by. ATP.con ' rateins, such as TGE-beta receptor kinases.
5WD 2008/ 138é’*fé*'f@e%fé‘%fﬁsé'é@n“%@a@‘%\?ﬂf%%‘??%%ﬁ-@s p&éﬁl’\?‘&??@@'&geﬁ“%@g‘%f
manuf act uri ngretaid (HEFL).tHGF e &f prinkdoilyesyethesized sad sbostedd fdbrh hepatbtytes as an
substitution.pattern a red to.t pyridol 2, 3:- bl pyrazine jvatives
of the prese ao:i%qlgrrﬁcygsﬁfgﬁg a}cﬁYaet?%g H%Sﬁéﬁ S vﬁ%ﬁ é@?fn(%ﬁ)f%@ﬂ' tﬁﬂ'ﬁsgescri be
t he i nhiobi ti astivategROM arahleadsditodhe inaidaticat of @nvavibtysif grtedcetivlamsghating on by ATP
consum ng protein uch GEr . 10beta re tor . ki nases. The citation of
any ref erencé:aF?'?dtseﬁi?%a%éepap itérg?lllu(l)ar]; qr%mnﬁopoglﬁ\?gla%nggfsl8ﬂ.elt§%c§pt ?tHg'ng'Pé‘? ence is
rel evant pri aocanented RON sverpppressivn o vddescof imancaptetshecliudingbicastn  15The
present inventjaon.has bj e ovi de novel ridol2,3-b razine
derivatives. °°|°n' uf?’?é’ %at&@%gg ' %ﬂocélﬁégeﬁmg?ﬁf' 5 ﬁ\'f&?ﬁlls 'Gﬁg‘sal'g G%Brﬁk‘g%ﬂg'l‘if been
sol ved i n ondrQ@i¥ peetexpesgonis aisngatedvpibliots wofsefpationtl aut¢dn)es 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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20 Het X 25R2NNR1(1) wherein: Xdenotes absent, NR4 or CR5R6; 30Rldenotes
nonocyclic aryl having 3, 4, 5, 6, 7 or 8 C atons or a nonocyclic

het er oar YWORAWZ G992, 2, 3, 4, 5, 6, 7 or 8 C atons and PCTEP2@2/04068¢ 5 N, O
and/or S atons, each of which can independently from each other be
substituted by at | east one substituent 12 selected fromthe group
consisting of Y, Hal, CN, CF3, OY; R2denotes H, A -0Y, -NH2 or -NAA
R3denotes H, A, -OY or -NYY; 5R4, R5, R6independently from each other

ST e DR b R S 00

- S02- NYY, $( ﬂ)émage!\respﬁﬁsé-bamways (MeTandyré Modzik- Q001 Qe Cialle25 (24 NIF862BA,

N 00 N+ ( OvREcrps T ol anssgiAnd haw B EGIE fiverse roles of

- 0C0- NH- ( CYYTAKIHt evelhitneB@Ad imBiunitiN¥y narbberct neeas pliblioatiohs Hevddenot es
unbranched or bran vin

at ons, 5i in whfdnpe 9‘ r:g?e %HW ?d%’sﬁ%%%ﬁ%”%%”%‘f'ygcbr‘%é% '%Hﬁ%rﬁaﬂ'aent ly
from one anofitiato dgleint det"m@/ddmearrmmﬂacmhr meleway, TAKD deldthsgb @upia 20dghdifig

o8l eced | ERTRIGHL g3 200 ol o e B B s 0 00P
Het denot es amsicuteatand davelmlpmhtal ated TAKD lioen infliences atrruhw bf GoisteaArcycl e

2? \C/,Imr;g a‘:’ d i’ p@cegses rang ihg ?r’om mhat% whm%%é r&s%on%ed'é to p5a‘ttern§ﬁg and dn;!feren’natlo?xr 20 €
10 via JNK, NFkappaB and TCFbeta-catenin signaling. These differences in function

are not simply a matter of cell type. For example, NFkappaB signaling in a particular
cell may or may not require TAK1 depending on the nature of the activating signal.
Interestingly, the multi-task functionality of TAK1 is conserved between vertebrate
and invertebrate species. Studies of TAK1 in multiple experimental systems are

15 likely to reveal more roles for this kinase and also elucidate mechanisms by which

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 99/42463 discloses substituted quinoxaline derivatives as interleukin-8-
receptor antagonists. The international application does not disclose pyrido[2,3-
blpyrazine derivatives nor does it describe the inhibition, regulation and/or

35



253, 4 or 5 N, 0 and/or S atons, which can independently from each other be
substituted by at |east one substituent R7; Het2denotes a saturated or
unsat ur at\¥@,20H690 bi - or tricyclic hePeTG@YE2B0463%i ng 3,
4, 5, 6, 7, 8, 9, 10, 11, 3012, 13, 14, 15, 16, 17, 18, 19 or 20 C atons
and 1, 2, 3, 4 or 5N, 0 and/or S atonms, which can independently from each
ot her be substituted by at |east one substituent selected fromthe group of
Hal , A, -(CYY)n-0Y, -(CYY)n-NYY, (CYY)n-Het3, (CYY)-0- 35Het3, SY, NO2, CN,

COOY - "A  -0Q- 3

OO0 Crvy nonyodulglof sisph ans e oA T e A POt g AUSHES TRYsta. n,

- NH- 000- ( CYYY)¢rededrkinasbll CO- NH( CYY) n- NYY, - NH- CO- NH( CYY) n- Het 3, - OCO- NH-
5(C n- NYY, - - - 3, .CHO,. . =S, =NY, =0: t 3denotes a
sgt :J{:/)at ed or ug\g& m&%\q’ﬁ%ﬁ%s q%'lngz%'Pgt%)?f“@'gF? gs Hﬁd@a@@% igﬁavi ng 3, 4,
5 6, 7, 8, %terh@tioriailapﬂzlﬂ;atiﬂzﬁ;joéslnoﬂcﬁsclds@ pyiiao[ZI*Bb]p)'h%Zme d2pvdtivas.ons and ﬁ
2, 103, 4 or ich.c i ndepen rome ot her
be subStituted &P Q\?ﬁg%d% re?zﬁ g%lr}ﬁgfre?hnéw g@hrggrlogfgr q‘?’%ﬁisf’}fvf@rﬁ?’%ﬂ% @F’L
AW, ”s?é‘"'”"‘"’Wﬁdﬂ"?gz"”a“ﬂﬁ"é%‘%‘w‘ﬁ@@éﬂédm on PSR 02A.
Hal denot és Fd)eEYANE | ndenotes 0, 1, E)r 2;,nden6t es,O, 1: 2,,3 or 4;
20and t he phy5|WGD@G)MMQBZ@dsdpecaédimmaﬂhbss fcsﬁwhm@t/aaenttcﬁwr@rfehalo@n&mg

e bebegeit Lt LRI LU R N )
r-W-. 19- / V6-b]pifazine défivatives.

WO 2005/007652 discloses substituted quinolin-4-ylamine analogues. The
international application among others discloses pyrido[2,3-b]pyrazine derivatives.
However, these show a different substitution pattern as compared to the pyrido[2,3-
blpyrazine derivatives of the present invention. The international application does

15 not describe the inhibition, regulation and/or modulation of signal transduction by
ATP consuming proteins such as TGF-beta receptor kinases.

WO 2005/023807 describes substituted bicyclic quinazolin-4-ylamine
derivatives. The international application does not disclose pyrido[2,3-b]pyrazine
derivatives nor does it describe the inhibition, regulation and/or modulation of signal

20 transduction by ATP consuming proteins such as TGF-beta receptor kinases.

WO 2005/042498 relates to capsaicin receptor agonists. The international
application does not disclose pyrido[2,3-b]pyrazine derivatives nor does it describe
the inhibition, regulation and/or modulation of signal transduction by ATP consuming
proteins such as TGF-beta receptor kinases.

25 WO 2005/065691 is directed to the treatment of malignant gliomas with TGF-R
inhibitors. The international application does not disclose pyrido[2,3-b]pyrazine
derivatives.

WO 2006/042289 deals with substituted biaryl quinolin-4ylamine analogues. The
international application among others discloses pyrido{2,3-b]pyrazine derivatives.

30 However, these show a different substitution pattern as compared to the pyrido[2,3-
blpyrazine derivatives of the present invention. The international application does
not describe the inhibition, regulation and/or modulation of signal transduction by
ATP consuming proteins such as TGF-beta receptor kinases.

WO 2006/076646 discloses heteroaryl substituted quinolin-4ylamine analogues.

35 The international application among others discloses pyrido[2,3-b]pyrazine



Wow4 R3- N1, 301 R2NNRL wherein: A denotes absent or together with X and W
and Wb WD 2012/ 119690PCT/ EP2012/ 000630 14 or 10 C atons, each of which
can i ndep¥aderR¥11969%r om each ot her be substituted by at PEEASP2HAB00630
substituent R7 as defined supra, or together with X and Wo and W denot es
Het as defined supra; denotes absent, NR4 or CRGR6 with R4, R5, R6 being as
defined supra or together with A and16 and W5 denotes nono- or bhicyclic
aryl having 3, 4, 5, 6, 7, 8 9 or 10 C atons, each of which can

i ndependent |y from each oth be ,substituted by at |east one substituent R7
as defined stp’® 'V%?'#o%eé@ﬁéﬁ'e% W dg[ﬁE?”g\B“ba%H‘%% PRRHBAS LOMAATefodRe i ned
supra; wth pheid2,8ijpyasne serivdi@es bf thX preseabinesitiod Theintdrastionasent and Wb

is directly linked tq the pyrido 3-bl.pyrazi ne. noi ,and with the second
provi so that @ ’[f’}'cig?'%gﬂﬁfﬂb%lsgﬁéé? '?Wﬂ%ﬁ%@ﬁ%ﬁ\"{? al”ﬁ%"éoéjé]’%t%?ﬁ F9%note N
or CR8, wi t htrbhsduyetio bg A TPhainsamirgaasteinssachbs WGF-bifta ratBptorkinadds. Wb is N;

denot es absent, - - -NY-COY or Het2, with Y and Het?2 being as

defined supra, e%@qp%?ggﬁ%%{bfsp@yéﬁgnﬁ%owl@é, d‘?—ﬁé’lag"?fef’ﬁﬁeé? 8% as

def i ned supr ajanutsdetliring@anphyses thavgofc Hbhvgvacihess silidve a sitferént sEBdti@IoRS,

t aut d_stereoj t f.oincluding mxtures, thereof in all
ot os. 251 nPAEaREPT 0 ST RO RN PR A AN S HE PESPEh mil & (1) or

fornmula (1) inventisrovihdéternatiena iapplicsticie doéesotNB4crive teRIRibiNGr, FeddfatioR5, R6
bei ng as defin supra,. pref.erabl denot e R4, and wherein in c of
Formal (1 1) ansrer SoBBunt bFAERE Tabeus TR BT neding Mt Eseutt & 1aFro.
sol vat @5, t aver@receptankinatesr eoi soners thereof, including m xtures thereof
inall ratios.

_ In,a preferred enmbodi nent conpound, accor di ng
to formula (1) HRCRYPAST &Y Telfﬁreg%ei 'QGEB'P@W‘&%B?“W@P&%W AR
2012/ 119690 P¢eieinz26 i2re@dattridt artita tldaagplichtidrornul a (1) X is absent or
wherein in case of forrmula (11) X and A are both absent and Wb is directly
|l i nked to thﬁ Eeri itdo[oilh%_im%rﬁﬂ ne noiety or wherein in case of fornula
(I'1) X toget and W5 denotes nono- or bicyclic aryl having
3, 4, 5_ 6, 7, Bhe presentlibvédtandws theeatgbctad pudvidemovealpyiriddieepipenizing f rom
each ot'Rer be suagstitut ed by at |east one substituent R7 as defined supra,

or wherein iHeE{‘é ¥eSf formul a (I'1) X together with A° and Wo and W6 denot es
Het as defined supra;

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

20
Het
/
X
R3 ‘ N\ N
= Z
25 R2 N N R1 )
wherein:
X denotes absent, NR4 or CR5R6;
30 R1 denotes monocyclic aryl having 3,4, 5,6, 7or8 C

atoms or a monocyclic heteroaryl having 1, 2, 3, 4, 5,
B6,7or8 Catomsand1,2, 3 40r5N, OandlorS
atoms, each of which can independently from each

other be substituted by at least one substituent
35



10and the physiologically acceptable salts, solvates, tautoners and

stereoi soners thereof, including mxtures thereof in all ratios. In a
preferredvVOrRBRdiln@At , a conpound according to fornula (PFTEARARENGE a (1)
and above enbodi nents is provided, wherein: 15 in case of formula (1) Het

and in case of fornmula (I1) X together with A° and Wb and W6 and the
het er ocycl e consisting of WL to W5 are2i ndependently from each ot her
sel ected fromthe group consisting of: pyridinyl, pyri di n-3-yl,

pyridi n-4-yl, naphthyridinyl, 7 th
[3, 7] napht hyri di n-1-yl , 20[ 2, 6%%'5&‘%3? W¥QFQUM°”S?QE%BEKW?'n9N CFa,
i soqui nolin-1-yl, pyrrolopyrldcnyl pyrrol o[ 3, 2-c] pyridin-1-yl,

furopyridinyl, furo[3,2-b]pyridin-7-yl; g&? Fie W_ol ogi cally acceptable
salts, solvates, I.'{%aut OMmers andgg?cg?%éi 8oi ’s'F\j F\8F' % including mxtures
thereof in all rR8ios. | n depstes exr AedDesbodient, a conpound accordi ng
to formula (1) a ér Ia(IIﬁ_| nd enbog nts i s rowgg, wher ei n:
R2 and® R3denot e Eg ﬁdﬁ%‘he phy d%P% e@ﬁy‘fr 5t |d§ngt§| Senis Bl Pat es,
tautomers and st Rreoi soners t hdeestés Hahel, (AYIYY,-Ol XY ONVES,-fier @xfy)j-n al |
ratios. In a prefe dcg\r(‘(ao' At o} m ccording to
formula (11) and above 35enbod?"rﬁ§nf Sﬁp’) 8&/|%@3\18WQ\P 09 \W@’ﬂ'YYQ‘
2012/ 119690PCT/ EP2012/ 000630 16IYWROAYRNY-BR,ANSEINM, S(08, Ar-CBBHEE, N and t he
other Ware CR8, with W, Wb, \gg 8 g) q’&‘%e P ag\?the
physi ol ogi cal | y acceptable salt ng eNﬁ? %%ght 'SH él@oé‘t G &omer s
thereofg including mxtures thaiYYOENHICQ@OICY ) HBY, -NH-COOD-@CYoy gt ed
enbodi ment, a conpound accor di fQqr k I\gl "g bor% (H k and above
enbodi ments is provided, wher EI&%[&§ON|%A§B g‘f E}Hﬁn SHER \gﬁy €otogi cal | y
acceptabl e salts, solvates, taQCOHBIH(GN,-BIveY, eOCOMEHSYYheradfcHONC! udi ng
m xtures thereof in all ratios O_c - gnﬁg preferred enbodi nent, a
conmpound according to fornul a PI al’?d F‘ tnmdla (I1) and above enbodi nments is
provi ded, wherei N: Rldenotes ndemstgcHia Aaryl having 5 or 6 C atons which
can 15 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, 6
or 7 H 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,
20 S, SO, SO,, a-CY=CY- group and/or a -C=C- group,
or denotes cyclic alkyl with 3, 4, 5, 6 or 7 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, 16, 17, 18, 19 or 20 C atoms and 1, 2,
25 3,4 0r 5N, O and/or S atoms, which can
independently from each other be substituted by at
least one substituent R7;
Het? denotes a saturated or unsaturated, mono-, bi- or
tricyclic heterocycle having 3, 4, 5,6, 7, 8, 9, 10, 11,
30 12,13, 14, 15, 16, 17, 18, 19 or 20 C atoms and 1, 2,
3,4 0or 5N, 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)y-OY, -(CYY)-NYY, (CYY),-Het®, (CYY),-O-
35 Het?, SY, NO,, CN, COQY, -CO-NYY, -NY-COA, -NY-

H



20be substituted by at |east one substituent selected fromthe group
consisting of Y, Hal, CN, CF3, OY, with Y, Hal being defined as supra;

and t he pHMOAIBYIAY%al |y acceptable salts, solvates, taulPORdP3013/00630

25st ereoi soners thereof, including mxtures thereof in all ratios. In a
preferred enbodi nent, a conpound according to fornmula (1) and fornmula (11)
and above enbodi ments is provided, whegein: 30 R7denotes A, -(CYY)n-NYY,
-(CYY)n-Het2, with Y, n, Het2 being defined as supra; and the
physi ol ogi cal | y accept abl e sal sQl v : utoners an SSter 0|soners

t hereof, including m xtures th§§é’6f'%l%ﬂ\i1ﬁ §(§§1 E% @ %SYY)nN

2012/ 119690PCT/ EP2012/ 000630 1D(CYY), ety NH&@OA@NWNWWH GD(DOWDOUﬂd

bt ovi ded. wher of - Redenot es LE@%W\“?«N@B@%@ 1o 0 Bt 2 bei ng
defined as supra; and the phys((D‘i(‘«))gn\m}:’(Ir)dHaC(;(OfNPJ(@b}’lYé;n Hef teCcosHvat es,
tautoners and stereoi soners th C ur.e in aII
ratios? In a preferred enbg(‘fﬂmmw b@%ﬂ@%d%‘é%&o‘f‘&é g%’“ﬁ oPmul a ()
and formula (I1) and above enbeNie0ts is provided, wherein: denotes H or
A\ 200, Lhe Py BLA oal v acoRplabl o o5kt ef Sarindty bOM LY o

In a preferred enbodi ment, a cokpdictttarocmiehaving® 4 oreut, 8, 6] 90,and formul a

(1'l) 20and above enbodi nents is,provid rein: otes unbranched or
branched al kyl having 1, 2, 3, §% {35146$5d716\3?f8‘%c1%f’€2%3ai%'ﬁﬁ&”?ﬁezv

physi oj@gi cal | y acceptabl e sal 854 os® Ny &t &rtl/ortSatonEewRicRREN St er-eoi somer s
t hereof, including m xtures thereof referred

n.all ratjos. a
embodi ment, a compound accor di N§® P%n 8?"(1%]?‘5.‘ 9(an Oj}?(ﬁbia&f’hgl“éieglbb/)atand above
enbodi nents is provided, wher eleast @@ sdbstiteantiseectedforfttie group of Hal, A,

A(CYY),-0Y, -(CYY),-NYY, SY, NO,, CN, COOY, -CO-
NYY, -NY-COA, -NY-SOA, -SO,NYY, S(O),A, -NH-

15 COOA, -NH-CO-NYY, CHO, COA, =S, =NY, =0;
Hal denotes F, Cl, Bror |I;
m denotes 0, 1, or 2;
n denotes 0, 1, 2, 3 or 4;

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 (11} is provided,

25 Wi,
[ we W2
R \\/\\/5 W3

W4

AN X
30 L
wherein:

A denotes absent or together with X and W5 and W6
35 denotes mono- or bicyclic ary! having 3, 4, 5,6, 7, 8, 9



and the physiologically acceptable salts, solvates, tautoners and

stereoi soners thereof, including mxtures thereof in all ratios. WD

2012/ 1196W0RC/1EMPO12/ 000630 18 In a preferred enbo@CikER2012408hpound
according to fornmula (1) and fornula (11) and above enbodi nents is

provi ded, wherein: nis 0, 1 or 2; and the physiologically acceptable salts,
sol vates, tautoners and stereoisoners fghereof, including m xtures thereof
inall ratios. In a preferred enmbodi ment, a conpound accordi ng
to formula (1) and fornmula (11) 10and above enbodi ments is provi ded,
wherein: X 15 X, A, VB, W 20180 Griomsysagheefvineh gan inggpenggntly fromcase of

formula (1) or formila (1) is A Mer Bk sUBANGIRS bb‘%ﬂlea\éth&{eeéu‘tbstnﬂeﬁtase of
formula (11) if X is absent, A' is al so absent and Wb directly linked to

the pyrido[2,3- b]pyrazine noi dt42s g¢fined Sé&?eobpgﬁﬁﬁeﬁmtbx(qud)wﬁégét her

denot e rmnocycl ic aryl having M@Heﬁot@s%@%defﬁf’é@@uﬁfa whi ch can
|ndependently from each other be substituted by at [east one substituent

R7, or5together denote Het; and'®delfg§absent. %‘5&9“%%4“%5@3?%%'@%"9 m)no-

or bicyclic heterocycle having a% define®@suita o?tog%tﬁérmﬂh@ ah@WEs Afng or
atons, which can independently from each ot her be substituted b% at Ieast

one substituent R7: and denot e<I€R0EsMENer QEbISYCliGRed haviag 8d4. Tdn

bi cyclic heterocycie having 3, #10% aems/ each &rwtﬁc%ﬁlﬁaﬁé‘\@gntiy% 2
atons, which can independently from each other be substituted by at | east

one substituent selected from t836hgthshBesHbsisyted Ry at leeshgne. gypsigkent

- (CYY) 4p, - Het 3; and denotes a Wwaéfﬁﬂd%pﬁénéaio@é%?mth V(DQﬁHV\RsrarIQJ cyclic
heterocycle having 3, 4, 5, 6, 7. 8 or C atons and atons, which

can independent |y from each ot P d5§°t§§|b§f % G?fét?dt?y‘%ﬁ W'téé‘éﬁt firghRroviso
substituent selected fromthe gr&upx &faddaht Alis Also@BEent and W5 is directly

linked to the pyrido[2,3-b]pyrazine moiety, and with the
second proviso that if X is NR4 W5 is CRS;

15 W1, W2, W3, independently from each other denote N or CR8, with the
W4, W5, W6 proviso that at least one of W1, W2, W3, W4, W5, W6 is
N;
R8 denotes absént, H, A, -OY, -NYY, -NY-COY or Het?, with

Y and Het” being as defined supra, where in case Het?

20 refers to Het®, Het® being also as defined supra:

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

25 In a preferred embodiment, a compound according to formula (l) or formula (ll)
is provided, wherein:

X denotes NR4 or CR5R6 with R4, R5, R6 being as defined supra, preferably
denotes NR4, and wherein in case of formula (1) A’ is absent;

30
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 formula (J1)
35 is provided, wherein:



in case of forrmula (I1) independently fromeach other WO

2012/ 119690PCT/ EP2012/ 000630 19 Wi, W5, Wedenote N or CR8, with the proviso
t hat at [\EQ@012518698f W , W, WB, WA, Wb, W6 is N, pref @AHPPOI3MRE068¢ W, W2
or WVBis N and the other Ware CR8; and Rldenotes nonocyclic aryl having 5
or 6 C atons which can 5be substituted by at |east one substituent sel ected
fromthe group consisting of Y, Hal, G¥, CF3, OY; and R2, RS,

R4i ndependently from each other denote H or A, and R7denotes A,

-(CYY) n-NYY, -(CYY)n-Het2; and R8denotes absent, H A -NYY or Het2; and
10Ydenotes H or A; and Adenotes unbranched or branched al kyl having 1, 2,

3, 4, 5 6, 7 or lﬁcﬁﬂfqmuléﬂﬁxhﬁbﬂ@?@bﬁﬁh&ewm%se BierRing (9 x Qn@ﬁ\ 2; 15
and the physiologically acch%',t able salts, solvates, tautoners and

st er eoi sonmers t h&feBeth qbﬁSP fy5ris Qirenti inkecdpdln pyridold, B-binyrazing moiety
I n anot her aspecior whBRiPM &le dPforkiify M RIGFEthe WA MY WEanE W EESIED! Y
been 20sol ved by providj ng a conpound selected fromthe group consisting
of 5 _op.' - " [ono- or bicyclic aryl havung 3,4,5,6,7,8,90r 10 C atoms, each of which

can independently from each other be substituted by at least one substituent

R7 as defined supra, or wherein in case of formula (1) X together with A’ and

W5 and W6 denotes Het as defined supra;

10 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 formula (1)
and above embodiments is provided, wherein:

15
in case of formula (I) Het and in case of formula (1) X together with A’ and W5
and W6 and the heterocycle consisting of W1 to W6 are independently from
each other selected from the group consisting of: pyridinyl, pyridin-3-yl,
pyridin-4-yl, naphthyridinyl, {2,7]naphthyridin-1-yl, [3,7]naphthyridin-1-y!,

20 [2,6]naphthyridin-1-yl, isoquinolinyl, isoquinolin-1-yi, pyrrolopyridiny!,
pyrrolo[3,2-c]pyridin-1-yl, furopyridinyl, furo[3,2-b]pyridin-7-yl;

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

25
In a preferred embodiment, a compound according to formula (1) and formula (i)
and above embodiments is provided, wherein:
R2 and R3 denote H;
30

and the physiologically acceptable salts, solvates, tautomers and

stereocisomers thereof, including mixtures thereof in all ratios.

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

35 embodiments is provided, wherein:
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Compound 1 N N /11101 I N
WO 2012/119690 PCT/EP2012/000630
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W1, W2, W3, one of W1, W2 or W3 is N and the other W are CR8, with
W4, W5, W6 R8 being defined as supra;

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 formuila (1)
and above embodiments is provided, wherein:

R4 denotes H;

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 () and formula (i1)
and above embodiments is provided, wherein:

R1 denotes monocyclic aryl having 5 or 6 C atoms which can
be substituted by at least one substituent selected from
the group consisting of Y, Hal, CN, CF3, OY, with Y, Hal
being defined as supra;

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 formula (i1)
and above embodiments is provided, wherein:
R7 denotes A, ~(CYY),-NYY, -(CYY),-Het?, with Y, n, Het?

being defined as supra;

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.



HN Compound 2 N N

WO 2012/119690 PCT/EP2012/000630
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In a preferred embodiment, a compound according to formula (J) and formula (1)
and above embodiments is provided, wherein:

5 RS denotes absent, H, A, -NYY or Het?, with Y, Het? being
defined as supra;

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

10
In a preferred embodiment, a compound according to formula (1) and formula (i)
and above embodiments is provided, wherein:
Y denotes H or A;
15
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 formula (1)
20 and above embodiments is provided, wherein:
A denotes unbranched or branched alkyl having 1, 2, 3, 4,
5,6,7 or 8 C atoms;
25 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 () and formula (l1)
and above embodiments is provided, wherein:
30

Hal denotes F or Cl;

and the physiologically acceptable salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios.
35
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In a preferred embodiment, a compound according to formuia (1) and formula (1)

and above embodiments is provided, wherein:

n s 0, 1or2;
5
and the physiologically acceptable saits, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios.
In a preferred embodiment, a compound according to formula (1) and formula (I1)
10 and above embodiments is provided, wherein:
X in case of formula (1) or formula (ll) is absent or denotes
NR4, wherein in case of formula (1)) if X is absent, A’ is
also absent and W5 is directly linked to the pyrido[2,3-
15 blpyrazine moiety; or
X, A’, W5, W6 in case of formula (ll) together denote monocyclic ary!
having 5 or 6 C atoms, each of which can independently
from each other be substituted by at least one substituent
R7, or together denote Het; and
20 Het denotes a saturated or unsaturated, mono- or bicyclic
heterocycle having 3,4, 5,6, 7,8 or 9 C atoms and 1 or 2
N atoms, which can independently from each other be
substituted by at least one substituent R7; and
Het? denotes a saturated or unsaturated, mono- or bicyclic
25 heterocycle having 3, 4, 5, 6, 7, 8 or 9 C atoms and 1 or 2
N atoms, which can independently from each other be
substituted by at least one substituent selected from the
group of Hal, A, -(CYY),-OY or -(CYY),-Het®; and
Het® denotes a saturated or unsaturated, mono- or bicyclic
30 heterocycle having 3,4, 5,6,7,80r9 C atoms and 1 or 2

N atoms, which can independently from each other be
substituted by at least one substituent selected from the
group of Hal or A; and

W1, W2, W3, in case of formula (I1) independently from each other

35
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W4, W5, W6 denote N or CR8, with the proviso that at least one of W1,
W2, W3, W4, W5, W6 is N; preferably one of W1, W2 or
W3 is N and the other W are CR8; and
R1 denotes monocyclic aryl having 5 or 6 C atoms which can
5 be substituted by at least one substituent selected from
the group consisting of Y, Hal, CN, CF;, OY; and
R2, R3, R4 independently from each other denote H or A; and
R7 denotes A, -(CYY),-NYY, -(CYY),-Het’; and
RS denotes absent, H, A, -NYY or Het?; and
10 Y denotes H or A; and
A denotes unbranched or branched alkyl having 1, 2, 3,
4,5,6,7 or 8 C atoms; and
Hal denotes F or Cl; and
n is0,10r2;
15
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
20 solved by providing a compound selected from the group consisting of:
ZN
HN X I
Compound 1 [N\ X
25 7
F
Z N
HN X ‘
Compound 2 Ny
30 e .
N N
F

35
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rati os.

not correspond by m st ake,
unanbi gously define the conmpound. Al
di scl osed conpounds,

0 ci

and the physiologically acceptable salts,
tautoners and stereoi soners thereof,
WO 20021129602 9690PCT/ EP2012/ 000630 22 above il | usPEAERZIZHMSSUNds do
t he chem ca

i ncluding mxtures th

structure is regar
t he above generi cal

sol vat es,
ereof in all

ded to
y or explicitly

i ncludi ng preferrad 5subset s/ enbodi nrents of the herein

di sclosed forrmula (1) and formula (11) and Conpounds 1 to 14, are

herei nafter

conpounds.

r ef er rred-t-o—as—€oef
nonmencl ature as used herein fg
10conpounds according to the

t he | UPAC organi sation for
The Cempouindd g
of the invention al ways,
ha

in the cl ains,

nmeans

substituents,

be identical.

the prefix "al k" f

saturayg@d or unsatjurated hydrqgcarbon radrgé S/'q sh may be
strai ght-chain and preferablythave 1 to 10 carban_atons, i
Creural kanyl s, C2{Cl0-alkenyld and C2-CI10-al kynyl's. Al keny
| east one C-C doubl e bond and [al kyny k” ast one CGCtr
Al kynyl s may addi tli onal ly al sq have™at /l e g C- C doubl
of suitable al kyl {radicals arg nethyl, ethyl, propyl, is
i sobutyl, sec-butylgohpblin@4y)f! . n-pentyl, isorpentyl, neo
tert-pentyl, 2- or 3-nethyl-pentyl, nhexyug xyl, 1sohe
n-octyl'Y n-nonyl, {n-decyl, n-dndecyl, n-d Z Otetr
n- hexadecyl, n-octladecyl, n-igosanyl, n-docosanyl thyleq
F
HO"\’N/N\
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|, group or
plurality of

t he

nd do not need to

ag well as othqr groups havi ng

to acyclic
branched or
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| s 25have at

Compound 12

Compound 13

Compound 14

i pl e bond.

e bond. Exanpl es
opropyl, n-butyl,
- pentyl,

xyl, n-heptyl,
adecyl ,

yl (vinyl),

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

For the avoidance of doubt, if chemical name and chemical structure of the



propenyl (-CH2CH=CH2; -CH=CH CH3, -C(=CH2)-CH3), butenyl, pentenyl,

hexenyl, heptenyl, octenyl, octadienyl, octadecenyl, octadec-9-enyl,

i cosenyl ,WPpe@OR/119698ny| , (Z)-icos-11-enyl, docosnyl, doc@STEZ2E2ipP0630
(Z)-docos-13-enyl, ethynyl, propynyl (- CH2-CECH, -CEC-CH3), butynyl,
pentynyl, hexynyl, heptynyl, octynyl. Especially WD

2012/ 119690PCT/ EP2012/ 000630 23 prefepped is Cl-4-al kyl. A Cl-4-alkyl
radical is for exanple a met hyl, ethyI propyl , isopropyl butyl, isobutyl,
tert-butyl. The term "cycl oal k for the Bu oses of thrs i.nvention refers

to saturat ecPRNg el q%/m%@§§ AP APEEPTIRSROAT BREYT 'A% 28 FemHSR SBREHBon

groups/ r adi cglrégarbéy tghdmbigousipdéfit@she tbapogntain 3 to 20, preferably 3
to 12, nost preferably 3 to 8 carbon atons. The cycl oal kyl radical may al so

be part of a bi- or polycyclic system where, for exanple, the cycl oal kyl
L adi cal bi s fused the ;i@av@gghendaet erj ofliyitly Gi:sclbeé&df@ﬁplqll_lﬁ)db, bih@lgd'irﬁglbré:lérrﬁff i ned
erein any pos e.an ired ri e _bonding to the
corrpomﬁtdg of Y qgﬁts te?démef’tﬂ%eah%ﬁ'ﬁ ‘E%k??gg?ﬂ’é@;(} dafHV“{’}Bélé)ig%]de ring
menber of 10tH@peysdsontdkid, aradeeiafteBeferrddas agfcofipoliadd 6 thy glresdrify |

radi cal s are cyc| opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycl oheptyl,

cycl ooctyl, '€ B8ecyl | cycl ohexenyl, cycl opentenyl and cycl ooct adi enyl .
Especially preferred are C3-C9-cycl oal kyl and C4- C:9-cyc| oal kyl. A

C4- C8-cycloal ky], radical .is for e | e a ¢cycl obutyl, cl opent yl

cycl ohexyl, cyc rl:?n%‘ﬂ??/ndattfVc‘?%‘&ﬁd;}]ewﬁ%fﬁ@%@? ﬁ‘Pmﬁét"éqso\é “%J (9%/

! hft er 13(|§in| eEorﬁMurIdb%cmrﬁﬁ@StGShe)h;/élhioigl i garidrallbased @hshd Rileds drane- or

pol ycyclic s e 0 refera or 6 to.14 ring atons conpri sing
car bon atorrs@rf&r’n ﬁ?rga?‘saéon ﬁ’r cgg %‘Qﬁ%ﬁﬁd SPRf t°i’9?lﬁ’|g SEOTRAUNEgen,
oxygen and/ or s*[ﬂe‘termy\kndmdmt@dmeyztﬂmatmalof the abiolé eompbundEng tisy/mlémtiony st em
may be satur ted unsat urated bu t be aromatic. In the
case of a cy%l’viaéfé?g‘g tréq?rg%tgﬁgfﬁse{w '35 t%ezQFSWP gy °¥W3R?ic§5‘§s tR¥e tengs may be
fused or Spifolewiny nedamiigst se connect ed. Such "heterocyclyr radi cal s can be
| i nked via any ng_nenber, eterm het.er ocycl al so. i cludes stens in
whi ch the heter%@f’@ lr:rgsupt)ngpty G meagp thagihep%"%é@%fq"lgr g’tcﬁ ¥4 o ?tiyal ly
unsaturat ed maghesutstineats. c system such as where the heterocycl e is fused
to an "aryr,

| oal k t het 25
defined herei n%c grﬁy&ﬁb&' Lp% i Oaé%%‘%‘i‘%?%"tﬁ%ﬂﬁé‘ﬂ%ﬁtﬁé&cﬂf ‘EFhog 'H@‘Fg’?ocycyl
r?](cjr c?l . Thehdoork ﬂg'nbr@ $dbstrtuenqg0\mmdsa @facﬁdaeh%ﬁateruadahtj @frsmiblstgcu@r&a éﬁéix a I
ected via et erocycyl r anpl es
o ol tabl o sadieReR Jar R b ERR R telingh Ve RS e SRR § i ol

pi peri gpnyl , ingepeicantingl onemaqnmerezrhaziomdt ne@txmibep\déhtdjanw oxadi azol yl,
tetrahydrofuryl_ ini daz | i.di

nxl hra olidin rahydr opyr.an
mor phol i nyl , t el15V8F o Wlo?)rhé‘nﬁ WeAPRY 689’#’8%‘7?"' ﬁnfoﬁ"%ﬁfﬁ/ M6
i ndol i nyl net br;rrlppsesrrmfdblsm“edtrmytefeﬁe az;@chblsetﬂcété(ﬂ 3r Qns%}tﬁéﬁedﬂwhrocarbo'rﬁhe term
"aryl" for the, ases of, thi vent refers to.a 0- |l ycyclic

aromatic hydFs C%r%‘g‘ﬁ‘c% Sa[yebresbrﬁrieneﬁgor d '8 ﬁﬁ“a"b?‘éq B‘F%?Wgateo?i%%mr e
pref erabl y 5carbod Gtona, berCanneﬂkan?heCt@nmlkaMd ancad:§0wi—alkglriy(iemképiﬁ§eﬁs in
whi ch the arpmati,c 3 i rnt of i - or, polycycli ted,
partiafPy un %‘t%?ﬁ?%%%%g;?%r“%é{rp'gr%’ﬁ{‘ﬁéng\ﬂ%y%iit'%iﬂy&%elclrﬁ S o7 000530 24
system suc hAstnyAtterag atdldeioaaltymistd lcaveyat Il@s't snd s doiige aond. :—nyihwples of
"cycl oal kyl " teroc hereln Vi a
any desired 8%?}9’% aqg)ﬁ ?%C}[eéar'? %'[e rﬂ%t?'r%’e ?8' %pyéq%pr&%@ g‘lﬁy' PRRUY AT g t o
t he conpoundbutgf, tetmeutgen@eatyl ﬁsmrmdtyﬂ mpé:&ytet’eftexeh@ml 2Vba3arﬁath)ﬂqb%ﬁtyb|re ring
menber of th Y LG f suitable "aryl" radic are
phenyl , bi phgﬁ)ﬁyl éhexgﬂtsﬁ)?i[exyl ﬁg&}gfﬂﬁcty?é\ rl’toa{BLtnh Cy'aﬂ'dx‘gﬁ‘f%r'hg% “but
li kewi gg i ndaamyabtecyl ndieewadecylr n- mctadécy#-rtrewamlyydrdmna@ttyhplhyleﬂye(vnwst
preferred aryl L SyiRREREH=CH,; -CH=CH-CH, -C(=CH,)-CH), butenyl, pentenyl, hexenyl,

heptenyl, octenyl, octadienyl, octadecenyl, octadec-9-enyl, icosenyl, icos-11-enyl,

(Z)-icos-11-enyl, docosnyl, docos-13-enyl, (Z)-docos-13-enyl, ethynyl, propynyl (-

CH,-C=CH, -C=C-CH,), butynyl, pentynyl, hexynyl, heptynyl, octynyl. Especially
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The term "heteroaryl” for the purposes of this invention refers to a 3 to
15, preferably 5 to 14, nore preferably 5-, 6- or 7-nenbered nono- or

pol ycycl iWORORYIBAE0i ¢ hydrocar bon radi cal which conpri s@T&P2018484630, wher e
appropriate also 2, 3, 4 or 5 heteroatons, preferably nitrogen, oxygen

and/ or sul fur, where the heteroatons are identical or different. The nunber
of nitrogen atons is preferably 0, 1,23, or 3, and that of the oxygen and
sul fur atons is independently O or 1. The term "heteroaryl" al so includes

systens in which the aronatic cycl rt o bi - or 15pol ycyclic
saturated, pBEf§ERd§ Q.lrféa)ﬁr% Lo aé{?YHVachag'rséﬂ‘aeixiaE‘pﬁéf*@my' S R8PYkher e the
ar omati c cycisgpno@yﬁ ISy |§cm>uq,m teioytyl., "cycloal kyl", "heteroaryl™ or

"het erocycl y1" group as (i] r?gefd erein via_,an deS] red _and possible ring
member of the h eetreHQrWC‘?%{'IEN calt W&%&ﬁ&fﬁﬁ'ﬁﬁefttﬁa rels 8 pRlEatsH apde
general for nyéraamaumstéﬁ:r@feBWomac ayvic PYGdEALEN bididsBAERS, Hakin ghﬁto 3
het er oar yl radlc #{? 26)f swa;b&é‘ J;etero%% 20are acridinyl,
benzdi 8xi nyl "% ﬁf’ﬂtégg {7 20. pegfer Pol3IMosh RERSSAPIY 2P Pl Carpy3temsr any | |

enzot hi adi azpé )ti;oloélleﬂléﬂldfulaﬂay albo b&paE of HAbERY boly@ﬁ:ﬂé | WhereCR bazol yl
b Q%siérﬁ
ci nnol i nyl, d|be zofura

dro th| en furan furazanyl , furyI

i m dazol yI , 81 Ve, CY?'ﬁa%Y' al I$ ﬁﬁﬁfzj %??\9(3% hetripary) 0 gr helespere) r4digahny | |
i soihnﬁol _yld_, la§ Géﬁhdmgidré\yﬂby arrqussmtel aﬂd, ddshed hh@ﬁ@h?ﬂer(s%%é%ﬁ)ﬁhbﬁb to the
Dt ot AT oy IS o S VS S5 o,
pyridazpnyl, tﬁéydfyblibalkyl r,admér laiwn,plepwﬂsmébléchloalﬂM tadicd)d arel@)’éléﬂjoﬁ
qui nazol i nyI q @ﬁ | IE{ %w noxal i n t et razol | adi azol yl,
t hi azol yl , tﬁYg‘ﬂthy (B’SH JyClobiexyl, P’ﬂ9‘i‘ept¥'r? F Svgpdedyh ey pohesaes of
t he present tysi&sntenyl ahdeydicoctadiersl. Esba@ialﬁﬁ grefekeet are @QCQ)(:%lgélk%ﬂélna'dSW

21Kyl - het or ey A L SRR LB S fos grer e & ARty &y openti
het erocycl, ay(yéha&wcijmmmpDﬂIWClo@bﬁl each as defi ned above, and the
o mpoafiie. of "t hah Dy APter BT B el R 1th¢ Bifroass OfnaraERpy rofers
S’é15/8ﬁbéébp‘?ﬁ’?ﬁ?(?i‘éimﬁﬁ%p%‘e??mm?12%@‘“9”!””“w*“”“Wl“k“s for th

term"a al koxy" for the

purposes of PRATE"TAYER ?’Pﬁﬁ‘?%? %'?%1120 %%ﬁ*gﬁ‘e‘f’a P %ﬁfﬁ%‘}’%ﬁ’}ﬂ‘{fqe@ above
definition t ba;tgengnamrasolf@dmﬁndw are mmgerbraﬁmmee a}d@@%r@m%é%é he
conpounds of thraé%cg eral formula,is, via en ato es are

o hony et hasy el MR b SPRMyRturRshRy ey O b SR e FrekhaVcTe

5" ClI CQPEI Iky l;y')e(ym daasﬁsmg cbffalf leasdtmaxﬁf s thel Fligy may bé&fs‘é@l’br@b@cﬁmor otherwi Eef term
cycl oa ox al kox or. t r is inventjon refers

toya cycl )(;al Qénnercgeiﬂ gﬁthb ?S'CQE&?E%&@' F*’rﬁs‘('?@ﬁy{'ﬁaf“%b%ﬁ%hed to

an oxngn at g Eberc&dyblabknlmribclhdbstéyetmm%&h@ﬁetehiﬁzyg@ﬁ§lbﬂﬂt of #bPeka is

via the oxygen atam ont cl obut yl ox

cycl opent ylng‘yc Eﬁéﬁ“&%g@ 53333’ UE?/%‘F@'E ﬁ/ mé%?yééﬁf"t‘ y'ﬂy g WHeEs er r ed

is "C3- wcyckmﬂmétgdoqu!é |sHas'ed1t9 arfferylnthyclabmyl nuaberarwforcaétbmwwgﬁ:up
pur,pose nt| nrefers to a

Egte e£ grggQCI Slet grggf%ad Neé%'e)g#ad?'?}'gd?sbrea 9808%@? R F&Fﬁ“s*t ¥ CRPAMed to an
oxygen at om radieal aTrteatmdmnlmgttomnB d:cthmmnfpoﬂmﬂsgeaérau femgrande difectadlvae is via
e O 0er 2t o BBl B B, LB RI
i nvention r ef‘t@ta'obyml;arradlcyls aragdymalldiny!, thiapyrrolidinyl, piperidinyl, piperazinyl,

oxapiperazinyl, oxapiperidinyl, oxadiazolyl, tetrahydrofuryl, imidazolidinyl,

30 thiazolidinyl, tetrahydropyranyl, morpholinyl, tetrahydrothiophenyl, dihydropyranyl,
indolinyl, indolinylmethyl, 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
to 10 carbon atoms. The term “aryl” also includes systems in which the aromatic

35 cycle is part of a bi- or polycyclic saturated, partially unsaturated and/or aromatic



according to above definition that is attached to an oxygen atom The
attachnment to the conpounds of the general formula is via the oxygen atom
Exanpl es WD oxy, 2- napht hyl oxy, 1-naphthyl oxy, bPERERPIIZHY0630

i ndanyl oxy. Preferred is 20phenyl oxy. The term "heteroaryl oxy" for the
purposes of this invention refers to a heteroaryl radical according to
above definition that is attached to @4 oxygen atom The attachment to the
conmpounds of the general formula is via the oxygen atom Exanpl es are

pyr rolyl OXy, ien ury ox imd zoI | ox t hi azaol yl ox 25The term
'car bonyl " F’ysqﬁ%?r %Lef%y%/ W&?r@ttbe a aticr%cﬁu? 8%%!0 rﬂ %fﬂ?g{ tion refers
to a -C(0)- oHererparyl” or “H'éterdc@blm gedupydscaufihed ibreir s ahineeﬂwdm%s%let hi s

i ti f k def i ned
e o, e 150 e LR Tp5gnoe LGRS RaRir e /sbe BoeTob poccs of
thi s 30i nventironld efrepeeffected Vialay lpossisle Ohg' megf.mrmf th@@yﬁb&caﬂ Eyamples as

deflned her ei for ses hIS nventlon
Ha% E% "ép'éfgy'dé v

refers® to a Q’FWP’%O‘"% rﬁglcarsarérpbaél

The term " hakagrdosnyl, bot likelwsepindags @sdeni!, bhi aamtmmhy@r@némtﬁylsrﬁ@maa al kyl
group as defin egd h(g !in 0 lri sing at | east one carbon atom substituent
with at | easP OHEESS F&E‘&H as defined herein. WO

2012/ 119690PCT/ Eﬁ@(&ﬁ\/“ﬂ@%ﬂﬂ&)r the pﬂ'rbesésaffrtms ravkagsirefers kb ggensat ont',
"hal ogen substi tug& 0{4 h{; % oses of this |nvent| ?n refers to
one or, wher &PEPYR %2 moage‘grq?rgp i3 B0t F’U'B'?‘Pﬁ@d(’?onorloﬁB? ¥9YCBr oni ne
fj Br, brgn), aadvﬂwaird Hyelrc(cﬁkborcdald&abv)/hlclmbompﬂhe%%t (dast 1 OM@ére @bpﬂ@nat@%o 2,
esi gnati ons

and er respectively
to two, 5thr éeg ghle%j?a@m?s?ﬁe 'ﬂ@ﬁ?é‘qro\?ﬁgrc@(y %R;ﬁn‘& ‘f“fdg}‘?t' ¥ be
sel ect ed i ndeptneltamk yard identi¢dier diffotapt. (T(hﬂmua‘tbeﬁgf mfro@émmbm@es piehdrably 0e,
brom ne and |o " Hal refer ne uorine, chlocine or
br oni ne at om 2 aiaﬁglﬂ?ag%% HPEr 8?‘?3%“\?% qffﬁf’%?jg'ﬁso %{ﬂe[fbab%rm t ut ed
on an al kyI (Himémary{ydlso mclwbkeysyergs ouphitiethe arﬁiﬁat;@wblé}%%&h of Bblher term
"hydr ox osi tion", as

. oxy"
in pha ceu Ot o n t
hncey PobRTTESAIHR TR D AD P p R priorarbie Ry S iharahere

i Et ended to ehimamspmd scaclp:]a)ﬁdaed tocmr‘twylsf‘crygloblkw aaéiex/@rymgrr ‘BdictstyCHY . dand
telnertlnrele t roduct
whi ch result éﬁédbﬁ%wﬁ& a@ét"gs're(f?rb@? ﬁﬁ g T“SWbeE%sﬁB? Bé’ﬁ? ¥H or
15aggr egat i omaméalame Mmimgtortbe eombomrms af trgy gethieed) fF&muly cefrf@e%ﬂibcmb ation
of one or nore of t.tl)]ejn edi e ol fro oth %CII ns o[

i nt eracti ons 28Y P8RE 8('”%8‘5%"’ ?r ?‘ﬂ? i EA@%%&?I%&PV fercary
phar mageut | Calr?j amﬁn%itiehz@sxio?l bérmrpudeﬁrﬂw%benzﬁsenémm e odipesyd, any 4
conposi tion nade ound, o resent inventi and a
phg}rj nmaceut i cé’lep§/°f3@8¥ E] %nﬁogrq 3%???@%8"58*}%0{3’2&%2&@8%'nt?eé’tzf’ﬁ?qo&lr of" and
"admi ni st er i rgriazolglh nipooliny!, shtenizofulenyl dityusbentbthionyTEaranyl, beHry fry!,

f ﬁgploﬁgfjvf)gung‘dchrJ]%le@tgégoqylolrndgl rRl[ ?rgd’ovgnﬁf|ngol$longggnr£glf8ran§lh‘som c\)/lslnt on to

isoquinolinyl, isoquinolyl, isothiazolyl, isoxazolyl, naphthyridinyl, oxadiazolyl,

25 oxazolyl, phenazinyl, phenothiazinyl, phenoxazinyl, phthalazinyl, pteridiny), puriny!,
pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyridyl, pyrimidinyl, pyrimidyl, pyrrolyl,
quinazolinyl, quinolinyl, quinolyl, quinoxalinyl, tetrazoly!, thiadiazolyl, thiazolyl,
thienyl, thiophenyl, triazinyl, triazolyl.

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

30 “cycloalkylalkyl®, “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, heterocycly!, aryl and
heteroaryl radical is bonded to the compounds of the general formula via an alkyl
radical, preferably C,-Cg-alkyl radical, more preferably C;-C,-alkyl radical.
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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 tissWe22002pd90em aninmal or human that is bei ng so®§HEP2413/00468&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 anogst, results in inproved treatnent,
heal i ng, prevention, or anelioration of a disease, disorder, or side
effect, or a decrease.in of _advancenent of a 30di sease or

ra
di sorder. The tB¥eEMs BlkV'ﬁ’5¥ LfHe@'EV\’n‘yt firihs perpeses thisdKsPioRIfIEte 98 t o
enhance nor mg;k iryishicdoegidind tofaUWE idefinition that is attaéhdd t&taw&%ém%ﬁﬁ TRE the

conmpounds of t i nyen |on are nmpl at eg ei ther in m xture or in pure
or substanti é’i‘?é‘”ﬂﬁﬂ\{ r%mpﬂ"i'g §9raerabiorpya is Wo dhe P’S’rﬁ?eE@FP'@Shave
asymetri c CERampesate ﬁi&}hcﬁ(fy éthexyca’fd)ﬁlpr pr@ﬂﬂ@egu@-@bbyy Pré&eegan exi st

WO 2012/ 119690P P201, 0 27 | n the for m of their racemates, in the
formo? the &J‘rgéﬁﬂﬁ’ﬁ i\ﬁ‘! a lﬂdéﬁa o f&?ﬂ%ﬁf@&ﬁ%@gna]‘fom% the form of

m xtures of theske wamm:ymmmso@ndf wycldalasiyelﬂmmE&rpoJ fithis inieRBiodTBY have
any desired mxi ngﬁr at i F he st ergoi soners faor exanple, the

conpounds of "&f¢f§ \Fe‘!ﬁlf’?'(')(ﬁ "RAicakAGriAing i abgye Hﬁffrét'qf)‘éeﬁtt'ér’“gag\edéﬂlaf‘al ity and

whi ch occur asygemamtﬂse Qﬂacaﬁneiit&sﬂherc@ﬁimﬂndﬂ OftthE géné‘ralrfomné isAG4 tenat ed by
nmet hods knovvn g lhel r 03{) cal ure jsoners, i enanti oners or
di ast er eoner QX ¥3PP'EH 26T %C ll\‘%%uﬁ’&? HW'QXMeCYCH’\PéWMOéV\ can take

pl ace ky col uyﬁbﬁiﬁ(m@&@,tdyol@heptybhy r@blo@d&tylawl(ﬁ?éﬂéﬂrled RS &S, ctlodMdyloxy”

recrystallization fr.o option optically active solvent or with use
of an optica PX}”%&?C‘P?T\?% 85{)8"38? OL%%B"%? oS- derivatization with an

optical ly acti vehe me'hétemnyblybw fbo'me@mmbeof ﬂhis |ﬁ%rit|6a|réf¥rs&6ta| ve al cohol,
and subsequeb]t elim atl he r ounds of the

i nventi on maeELYFY @H‘tcap%ccf’ﬁ ng t?r%oa?%ﬁﬁf@ﬁ'qn @Bh'ﬁlaga Cj20 BN BlOM: pyr e

E or Z isonerse aaacnrﬂertth@tﬁanmmunm st thegenerhl fohBsiae douB e H8igen asmier s.
15Where_possibl e oun ntian nc’fl be in the formof the

t aut ongers, &‘ﬂmg?sl?é? BWE@SI’”V Oéﬁttgﬁgygo"dn“y? OXy ¢ PIPIqIRYIQXY; RIReIFZEYINYe for the

conpounds of thEhe fwmn‘brmeyt for e putpddes d‘fﬂféﬂméntwh)fefé%ld@ﬂarpfr@dfcﬁgs such
as, for exa tes, ureas,

phosphat es, HCW'PE ° Eé@’g rfﬁﬁmai'i%éﬁ "T’d} B?% %i’f? Paioe] aldy am? ?WW‘F’E" 90

rel eased onl the! dungpegindsref theensral folmylade URALE BxjideatateraNERengienyer ted in
vivo to prov

br odr ug i  nPHEPIEYs SEBN AR RS RPREDGY: BHEnyIOn: DERTGRILST of ms.of
prodrugg ar epmawloﬁynown in the art and are described for instance in: 25(i)
Vermth CG et at %é 6¥ 96, The Practice, of di ci nal
Cheni stry, Acadelf Ee"f-ar B‘itg gxy for e (’prfS%%?fdgaén"&nPPn B dhaoetesadr ugs,
El sevi er 1985ad|@1|dccordmg to abgveBiumeganricht i at@ehpd & arboxyddn bk, PheText book of
Drug Design aggch[r)neev ef f?\gecrc])tmpounds ofotﬂe égr?grg{?orm\?lg ?s! \Ing t eer gxy]gjgr? ]étom.
Examples are pyrrolyloxy, thienyloxy, furyloxy, imidazolyloxy, thiazolyloxy.
25 The term “carbonyl” or “carbonyl moiety” for the purposes of this invention refers
to a —~C(O)— group.
The term “alkylcarbony!” 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
30 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
35 halogen as defined herein.



30Said references are incorporated herein by reference. It is further
known t hat chem cal substances are converted in the body into netabolites
whi ch mayWeRera12g9propri ate |li kewi se elicit the desiredPbldPaefizedlodef f ect -
in sone circunstances even in nore pronounced form Any

bi ol ogi cally active conpound that was converted in vivo by nmetabolismfrom
35any of the conpounds of the inventi@s is a netabolite within the scope
and spirit of WD 2012/ 119690PCT/ EP2012/ 000630 28 the inventi on. The
conpounds of the invention can, if they have a sufficiently basic group
such as, for exipr?)f‘eé,m i‘ag’é’gand%' Q?%‘r't ﬁ%‘P?e'hﬁ‘i‘lﬁét,ueBE ot didlefof ¥ wi t h

i nor gani ¢ anguhsgant hisievestionntierswl dre. or, WRerpbrosat bGhlrhity semaphabl e
salts of the ﬁo%o%n s _of %)l%re inv%ntilon a(r? B[efera_bl_y formed with

hydr ochl ori ¢ (GJIUFFORGEMUBT &R RO (DI (€1 £Bloke). upeineilly 1098 &oMshdB®hor i ¢
aci d, met hangesighativns “gibbibgep? tiahalegers WntopértaRgés! refea Fd¥pREG eBClodwof Or m ¢
acid, acetic acid ?Sul fogctetti G acii1 dé trifluoroacetic acid, oxalic, acid,

mel oni & aci d VREPEACYSUESEENE; Wier® g8ptysutistiyenf £an br Selectpd independently,
malic acid, #oamMberyreumesrdistingodddrinepchicting, broMiine aAg iddind. 8¢ilbgeracCi d,
citric acid, taurocholic agid gIH]tari c acid, steaf:i c .acijd, (i;I utam c acid
or aspartic RETEraPHHRERD; ? ugiifiee APIgERE PrhrRReAtaM- Flypdpe ismest preferred,

hydr ochl or i deshenahé aaiodess ateysiibstitutesiohesmh alkyl oRaickisy) dramidte YropUiaess.
phosphat es, net t@ng ul fonates, tosylates, carbonates, bicarbonates,

f or mat es, ac &gt $,/sul foacetates, triflates, oxal ates, mal onates,

mal eat g9, succi maéesrm bydioxyll bathydroxybhaimsan eMpbas.es, nandel at es,
fumarates, | act e}bez citrat e.?b gl ut ar.at es t ear at es, artates and
B &Ohi

' _as
gl ut amat es. The COMRPPYORF 2% H\epfgaémpgetﬁlgﬁln@awwglﬁptfﬁbthgwagf of the
i nvent i gn rr?yhiﬁlim@mi@f isheteaded mta‘?bmﬁasﬁa be’cﬂubﬁdﬁ@ﬂr&}nfgﬂblébbﬂmlee of g_ne- The
conpounds of .the inventi can, . i optajn a,suffi.cient aci dic group
20 such as, f?ﬁfeg'ﬁatx%l g?é){?ﬁén%%pgﬁgg@gn?%hﬁxﬁgmake yeithe C%H?fsﬁﬁﬁ'teﬁésée}’d or a
phenol i ¢ gr oypodurewbizhvesuitaddivactiit of malrgaly| Lo RAnDIrGHoh, CCodfiatibmbe t heir
physi ol qgi cal lgé tok.er a{(ed t\sw%lg Sio E?éﬁmgl.es gif f('siu!)rtfabl e. i nc%rganl cnbases are
ammoni dmy - so AMRRYE? 87 We po ! B CUMHYPBRM e Eafﬂ'@isﬁﬂ'fﬁg&i}?fﬂ €7 and of
or %alnl c 3{;15 esnaeef etbehagv;eb'@!mts:ler frdnéeiéﬂimmyﬂelamf _F@ctibﬂciis ﬁtigﬁmﬂgaﬁé Gflebne_ or
et hyl enedi am ne, t-but mne, - octyl am ne, .. r oahi et yl am ne,
cycl ohexyl ani™y¥® o&ftﬁéﬂgrf??gtr‘ﬂsyfo‘gﬁoergﬂpynﬁ‘ﬁeohﬁﬁaa‘f%i;ﬁé%m?ﬁ'é‘t‘%'fso dh¢ omet ry of
the salts forpmesknt mosntidneercompassidisy edmpdsitioninady hoadrhiRingrédmpoehde an
i ntegral or gr(‘)n-} nt etqral irm!at' %I g\aofapncﬁ. | it %Is | i kewi se possible for
the conpoundd"oPeCRETTYRMLRP PBH 2rhapRagsitically aceeripRP RS+ sol vates and, in
particylgar, hydmaeesmsiadinincsratibe obkingi"addinistering>e ipmpobiyd Sébuld be
crystallizati oa onmta sol venti or from agae&?_‘s .sol gtl on. It is noreover
possi bl e for YHESIIFLC MEHNRICUHING A FORRPHET ohhe iyeplion. obe PRIMG Ol ecul es t o
conbi ne wi t h dohmoandpbihedsvenfion teethe mddnduatist ie@dgi ve sol vates and hydr at es.

,al.c

By the term"solvate" is. nt a.hydrate, an, ohol ate, or other solvate
of crystallizat ipﬁﬁ{se%gﬂe‘?qgﬁ?{%%e%%%‘f'e 8“‘8Hi“cé?fe§[}8§f‘éﬁé@ "t AGE8IoF ds
whi ch exi st iphadhbdeatieaitagenidbat wil\Bli@the bibl0 PCHediC2102 20430 0B A tigduesst at es
which are referred to rphic.fornms, or nodifications. The various
modi fi ¢t i onSYF™a aB'cS‘P@%BB%H%’E“‘s?EEs%’P&%WQ@ f%{i"?%q%'?CegB)éat’Fiﬁ%' & RBi r
physi cal pr oméinitiaeskurffleemo@ieurds "tbéraphatidaily efiédtioa aomunt xeinsiafyvar i ous
pol ynor phic forns, and,c i in%)i cat i ons. may, .nor eover b matastabbe. Al l
Phese. bl ymorhgt PARASEE Fab i tR i A B e 3 ind B oIgR i /0 e TR no 1 0
t he i nventi oramount, results in improved treatment, healing, prevention, or amelioration of a
disease, disorder, or side effect, or a decrease in the rate of advancement of a
30 disease or disorder. The term also includes within its scope amounts effective to

enhance normal physiological function.

All stereoisomers of the compounds of the invention are contemplated, either in
a mixture or in pure or substantially pure form. The compounds of the invention can

35 have asymmetric centers at any of the carbon atoms. Consequently, they can exist



The conpounds of the invention are surprisingly characterized by a strong
and/ or selective inhibition of ATP consum ng proteins, preferably tyrosine
ki nases aWMO 288¥5i1p@0t hr eoni ne ki nases, nore preferably TEETHEPR2/O0MOR) TAKL,
CHK2, 10PDK1, Met, PKD1l, M NK1, SAPK2-al pha, SAPK2-beta, MKK1l, GCK, HER4,
ALK1, ALK2, ALK4, ALK5 and TbR type IL It is nore preferred to inhibit
serine/threoni ne ki nases. Mst preferegd kinases to be inhibited are
TGF-beta receptor kinase, RON, TAKl, PKD1l, M NK1l, SAPK2-al pha, SAPK2-beta

and/ or CHK2, hjghl referably TG=-beta receptor kinase. 15Due to their

sur pri si ngl y'”ébggﬂé‘ ‘ﬁﬁ'&?'ﬁ?acfg?gé%sf Wge WDy h?ﬁﬂrielﬁrlaf‘g?meﬁsr?é’ npounds of

t he i nventi ogiastaredpeerady anthedeousi mixades of tsésy @thntibmeeid/stasssereompar ed to
other less potent or selective inhibitors of. the prior art while still

achi evi ng eqﬁ"i‘%ﬁ]"gﬁrtesé‘?ayeo%%e %ndpcgeisfr?)‘? Mg 1alig o Ms BYPRISPMERF ect s. I n

addi ti on, such Bhu@ofe exachpid, ittencamouady ahthagaeutibry whigh thal/® oh€ 88moFe even no
nmedi ci nal adverse E t he jtion selectivity of

Qﬁoh.effect . rt her high i ngi b

the corpoundSSBFSHE& i’?ﬂ%ﬁf‘?&H‘Cﬁa%?‘:?’r%?n@F%{Pa‘egﬁf 8% LT LR SIS ER | 1 ed
si de ef:‘]I ect ?b@gabttmam;r eggrodbdxaswmbertmndﬂaeirapmiail pate isohmers, ie. The .
conpounds of the inventi.on bein P consum n rotein inhipitors generally
have an i nhi B’i‘qq‘?'(?ﬁ‘eé%ﬂrs‘i"aﬁtterﬁo s'ﬁ%’els&?@“ﬁﬂ%ﬁ@%cﬁ?ﬁ“pﬁnwgtEﬁH‘VBP%‘T%rabI y
25| ess than efotake biged by dutumo sgrsuatits arccimbomenichirdl ppasdv@tyi on preferably
exhi bit an advanié e9usfrbi ozla ogitcal | actti v'ltg/ _Which is & si ly denonstrat ed
in enzyne- baS&'S %ﬁjgn PO AL SRAIRRLY %%L?a{%s dive aNERt, Fafthitisedf An opHcallc h
enﬁy gemasgdaamapm ortﬂsuﬁecrmrm(ohridaizfatt@mm aﬁobﬁﬁanlhectiwe\klela{gérg@uﬂf §§,%rz’3b|by
exhibit and cause an inhibhitin 0 ect ich is usua ocynment e y
G50 val ues PRI A BEETY HES HsPal 8P sHdteR S P R e Ape. and

nor e pref er abl yThecdrhpouraisafthesinverdiog enay be praserdiirsthessed ohi@eiidbublt hese
signal i ng pat hways_are r. nt for varjous diseases. cordingly, the
conpounds act?8p1§¥?1as "% ﬁ%gl}/%\'/seon elr%ﬁ)rér}fé\eﬂgr& ﬁtlsmP( r?ﬁgﬁg?%&%%%g‘%” nd/ or
treat ment of isdheesases that are dependent on the said signaling 35pat hways
by interaction wth one. r f the.sai.d signali pat h S....The WO
2012/ 118690PCT/ b"l&?%&?g‘%égg&%”% %néjgr?lf e DuP e M Bins Brnal fises ¢ o
conpounds actataherg, suxhtdseketorenoittawtomass. pronoters or inhibitors, preferably
as inhibitors, @f the.signalli at h s described herein, particularly the
Ter 110 si gnai 1 16 ISP Sl BRI B0POTneT fidhe PSR Irbun Bt st By

sur pri si ngl ydesiesa motnugsl suich as)dorteampsy esterd) gajhionsted) cigbarhatessgesd, a
conmpound of the inventi or_inhibiti ATP_consum n roteins, preferably
TGF-bet a r ec8B%S %pﬁg 3’%“%0\?, W@ﬂkf?%&%ﬁ?%@?@l&?”@ﬁﬁ% -%’P’f)ﬁ%ﬂ“ 'BAPK2- bet a
and/ or 26HK2. réléasetiamiysthidughirbetaboligm. iAnficbinpbami thatdzor be edraedad inoiivo &Y €

ot Pone L0 PR RS R R BRSSP Y S P BB o
I'n this casescode arsl sgirithof thetineersipaci al i st know edge of the average person
K e oo e, ol JoBER Sy 3R A SLPoRE A 0 BB 5
det erm nati oimstafeasn: a partial inhibiting, inhibition and/or retardation,
o BB oS oA, EMES PR TR RLRLL 8 BcRaF o et ©
Chemistry, Academic Press 1996;
(iiy Bundgaard H, Design of Prodrugs, Elsevier 1985; and
(iii) Bundgaard H, Chapter 5: 131-191, A Textbook of Drug Design and
Development, Harwood Academic Publishers 1991.
30 Said references are incorporated herein by reference.
It is further known that chemical substances are converted in the body into
metabolites which may where appropriate likewise elicit the desired biological effect
- in some circumstances even in more pronounced form.
Any biologically active compound that was converted jn vivo by metabolism from

35 any of the compounds of the invention is a metabolite within the scope and spirit of



The object of the present invention has surprisingly been solved in another
aspect by providing a process for manufacturing a conpound of the

i nvent i o020 si ng the steps of: (a) reacting a coﬁﬁ@ﬂ%@ﬂﬁﬂmmﬁﬁnula
(ren) ZR3 N 1 R2-N-N RL (I11) wherein Z denotes Hal or

B(OH) 2, and
28

the invention.

The compounds of the invention can, if they have a sufficiently basic group such
as, for example, a secondary or tertiary amine, be converted with inorganic and

5 organic acids into salts. The pharmaceutically acceptable salts of the compounds of
the invention are preferably formed with hydrochloric acid, hydrobromic acid, iodic
acid, sulfuric acid, phosphoric acid, methanesulfonic acid, p-toluenesulfonic acid,
carbonic acid, formic acid, acetic acid, sulfoacetic acid, trifluoroacetic acid, oxalic
acid, malonic acid, maleic acid, succinic acid, tartaric acid, racemic acid, malic acid,

10 embonic acid, mandelic acid, fumaric acid, lactic acid, citric acid, taurocholic acid,
glutaric acid, stearic acid, glutamic acid or aspartic acid. The salts which are formed
are, inter alia, hydrochlorides, chlorides, hydrobromides, bromides, iodides, sulfates,
phosphates, methanesulfonates, tosylates, carbonates, bicarbonates, formates,
acetates, sulfoacetates, triflates, oxalates, malonates, maleates, succinates,

15 tartrates, malates, embonates, mandelates, fumarates, lactates, citrates, glutarates,
stearates, aspartates and glutamates. The stoichiometry of the salts formed from the
compounds of the invention may moreover be an integral or non-integral muitiple of
one.

The compounds of the invention can, if they contain a sufficiently acidic group

20 such as, for example, the carboxy, sulfonic acid, phosphoric acid or a phenolic
group, be converted with inorganic and organic bases into their physiologically
tolerated salts. Examples of suitable inorganic bases are ammonium, sodium
hydroxide, potassium hydroxide, calcium hydroxide, and of organic bases are
ethanolamine, diethanolamine, triethanolamine, ethylenediamine, t-butylamine, t-

25 octylamine, dehydroabietylamine, cyclohexylamine, dibenzylethylene-diamine and
lysine. The stoichiometry of the salts formed from the compounds of the invention
can moreover be an integral or non-integral multiple of one.

It is likewise possible for the compounds of the invention to be in the form of
their solvates and, in particular, hydrates which can be obtained for example by

30 crystallization from a solvent or from aqueous solution. It is moreover possible for
one, two, three or any number of solvate or water molecules to combine with the
compounds of the invention to give solvates and hydrates.

By the term "solvate” is meant a hydrate, an alcoholate, or other solvate of
crystallization.

35 It is known that chemical substances form solids which exist in different order



R1, R2, R3 and Hal have the meaning as defined supra, wth a conmpound of
formula (IVa), formula (I1Vb) or fornmula (V) HX-HetOrZ' -Hetor (IVa)(lVb)
31 WL. | -WI2812/1Ug@OA Wb %' ' WL Z"(V) wherein Z', Z"PChd@pEA@eMe80y from
each other denote Hal, boronic acid or a ester of boronic acid, and 10X,
Het, A", W, W, W, W, W5, W and Hal have the neaning as defined supra,
to yield the conmpound of formula (1) a9 fornmula (11) R3.. N-R3N
e St s s e 0 L= 1 20R2NNRL (1) or RZNNR1L

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

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

The compounds of the invention are surprisingly characterized by a strong
and/or selective inhibition of ATP consuming proteins, preferably tyrosine kinases
and serine/threonine kinases, more preferably TGF-beta, RON, TAK1, CHK2,

10 PDK1, Met, PKD1, MINK1, SAPK2-alpha, SAPK2-beta, MKK1, GCK, HER4, ALK1,
ALK2, ALK4, ALKS and ThR type Ii. It is more preferred to inhibit serine/threonine
kinases. Most preferred kinases to be inhibited are TGF-beta receptor kinase, RON,
TAK1, PKD1, MINK1, SAPK2-alpha, SAPK2-beta and/or CHK2, highly preferably
TGF-beta receptor kinase. '

15 Due to their surprisingly strong and/or selective enzyme inhibition, the
compounds of the invention can be advantageously administered at lower doses
compared to other less potent or selective inhibitors of the prior art while still
achieving equivalent or even superior desired biological effects. In addition, such a
dose reduction may advantageously lead to less or even no medicinal adverse

20 effects. Further, the high inhibition selectivity of the compounds of the invention may
translate into a decrease of undesired side effects on its own regardless of the dose
applied.

The compounds of the invention being ATP consuming protein inhibitors
generally have an inhibition constant ICs, of less than about 10 uM, and preferably

25 less than about 1 pM.

The compounds according to the invention preferably exhibit an advantageous
biological activity, which is easily demonstrated in enzyme-based assays, for
example assays as described herein. In such enzyme-based assays, the
compounds according to the invention preferably exhibit and cause an inhibiting

30 effect, which is usually documented by ICs, values in a suitable range, preferably in
the micromolar range and more preferably in the nanomolar range.

As discussed herein, these signaling pathways are relevant for various
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

35 pathways by interaction with one or more of the said signaling pathways. The



wherein R, R2, R3, X Het, A, W, W, W, W, Wb and W have the neani ng
as defined supra, or (b) reacting a conpound of fornmula (VI) 32 W-2 A 1\
5, WB R3, WR2RRZANPEPOVI) 10wherein R1, R2, R3, X, A, W, POBEPR2/00E3&GNd W6
have the neaning as defined supra, with al kyl- or aryl sul fonyl chl ori de,
such as net hanesul fonyl chl ori de or p- 15t ol uenesul fonyl chl oride, pyridine
or al kyl-pyridine and a primary al kyl gm ne, such as et hanol am ne or
propylam ne, to yield a conmpound of formula (I1') and/or formula (In HN 20
A 1L VS ’V\Bpl\'/e\genﬁ?\yerﬁ%n%el\lrlg%lre relates to compounds according to the invention as

promoters or inhibitors, preferably as inhibitors, of the signaling pathways described

herein, particularly the TGF-R0 signaling pathway.

5 The object of the present invention has surprisingly been solved in another
aspect by providing the use of a compound of the invention for inhibiting ATP
consuming proteins, preferably TGF-beta receptor kinase, RON, TAK1, PKD1,
MINK1, SAPK2-alpha, SAPK2-beta and/or CHK2.

The terms “inhibiting, inhibition and/or retardation” are intended to refer for the

10 purposes of the present invention to as follows: “partial or complete inhibiting,
inhibition and/or retardation”. In this case, it is within the specialist knowledge of the
average person skilled in the art to measure and determine such inhibiting,
inhibition, and/or retardation by means of the usual methods of measurement and
determination. Thus, a partial inhibiting, inhibition and/or retardation, for example,

15 can be measured and determined in relation to a complete inhibiting, inhibition
and/or retardation.

The object of the present invention has surprisingly been solved in another
aspect by providing a process for manufacturing a compound of the invention,
20 comprising the steps of:

(a) reacting a compound of formula (lll)
Z
R
If\l
= ~
25 R2” "N °N” R
wherein

Z denotes Hal or B(OH),, and
R1, R2, R3 and Hal have the meaning as defined supra,

Tany

30

with a compound of formula (IVa), formula (IVb) or formula (V)

H-X-Het or Z'-Het or

\Y IVb
- (IVa) (IVb)



WL- r-N W A'\\ W5 W R3 R2NNRL WO 2012/ 119690PCT/ EP2012/ 000630 33
wherein Rl, R2, R3, X, A, W, W, W, Wb and Ws have the neaning as
defined sWPr2812/82¢98 optionally (c) converting a base or PRH/ER21Z/00f639 he
conmpound of forrmula (I), formula (I1), formula (I1') or formula (r) into a
salt thereof. 10Sonme crude products were subjected to standard

chr omat ogr aphy usi ng sol vent m xtures jontai ni ng net hanol , et hanol,

i sopropanol , n-hexane, cycl ohexane, dichloronethane, n-heptane or petrol

et her, respectively. For a further detail ed, description of the
manuf act uri ng processes, please refer 15al so t0OX he | es and the

foll owi ng general description of the preferrngd di tigns. A
physi ol ogi cal ly acceptable salt of a compound of i, MV@ntion can al so be
obtained by isolating and/or treating the co nd Ofv4 he i nvention

obt ai ned by the 20described reaction with an acjd or a base. The

conpounds of the invention and also the starting material g, for their
preparéti on are, are prepared by nmethods as described in e exanpl es or by
met hods known per se, as described in the literature (for exanple in
standard 25wor ks, hSll,,ICh as Houben-Weyl, Methoden der Organi schen Chem e

[ Met hods of OrgaHYce%Hen‘i stry], Georg Thiene Verlag, Stuttgart; Organic
Reactions, John W& |&jindepsowently fiom ecablewtnéodénote Hal, bergmiesdis er seeer of eact i on
condi ti ons which %remkgglgna d suitable for the said reactions. Use can

al so be nmade hereb 61V aF T ants which are known per se, but are not nentioned
here inogreater detHEt|A’, BOTHE, WarwWinysSnWbemidadia hbos tHeheearind a&defiieacess
may, if desired, szal S0 be formed in situ by not isolating themfromthe
reacti on ni xture,*BUt instead i nmedi at el y converting themfurther into the
conpounds of the invention. On the other hand, it is possible to carry out
the reaction stepw f reaction of the
conmpounds is car B&é%%otﬂ{a C“|orqnpt°|£f8d Bfrfeogéﬁlggr)%?#%mgggﬁ}tabl e solvent, which is
preferably inert under the respective reaction c%adi\ti oW1,

W2
15 Het A WE\;\ \>V3
R3 I N\ SN R3 N\ SN
~ 2 ! 2 ~
20 R2 N N R1 () or R2 N N R1 )

wherein
R1, R2, R3, X, Het, A’, W1, W2, W3, W4, W5 and W6 have the meaning as
defined supra,

25

or

(b) reacting a compound of formula (V1)

30

35



WO 2012/ 119690PCT/ EP2012/ 000630 34 Exanpl es of suitable solvents are

hydr ocar bons, such as hexane, petrol eum ether, benzene, toluene or xylene;
chl or i nat\¥@ 2A2dnN&@8r bons, such as trichlorethyl ene, 1, 2PCHIEPRIIGOMSBhane,
tetrachl oromet hane, chl orof orm or dichl oronet hane; al cohols, such as

met hanol , et hanol, isopropanol, n-propanol, n-butanol or tert-butanol;

et hers, 5such as diethyl ether, diisoppopyl ether, tetrahydrofuran (THF) or
di oxane; glycol ethers, such as ethylene glycol nononethyl or nonoet hyl
ether or ethylene glycol dinethyl ether (diglyne); ketones, such as acetone
or but anone; ami des, such as acetani de, djnethglacetani de,

di met hyl f ormam de (DVMF) or N-nethy rLNVﬂdN one (NMP); nitriles, such as
acetonitrile; sulfoxides, such aspdi ? yl syl foxide (DVS0); 10nitro
conmpounds, such as nitronethane o [ gennﬂne; esters, such as ethyl
acetate, or mxtures of the said s Vo4 mxtures with water. Pol ar
solvents are in general preferred. npl es for suitable polar solvents are
chl ori%hat ed hydr ocar bons, pa.coh@y.s, ycol ethers, nitriles, am des and

sul f oxi des or m xtures thereof. e preferred are anmides, especially

di et hyl f or mam de (DMF). 15Aslstat d abpve, the reaction tenperature is

bet ween about -100 C and ) P n n the reaction step and the
condi tions used. Reaction tinmes are genheral | Wlhn the range between sone
m nut es and several days, depending on the reactivity of the respective
conpounds and the respective reaction conditions. Suitable reaction tines
are regglily det ewheneabl e by nethods 20known in the art, for exanple
reaction nonitorjipiRg h@ < i RS iyen Ve,

sui tabl e reacti oﬁqt$%eag§’ggr£wgﬁl$q’i€€£w§€rﬁée r ané’gtt%éeﬁ‘\%ég‘hg%ﬁ d%ﬁﬁeagnd 48
hrs. A base of aswwapound of the invention can be converted into the

associ ated 25acid-addition salt using an acid, for exanple by reaction of
equi val ent anounts of the base and the acid in a preferably inert solvent,
such as et hanol , witb blkglved apisuoryieiierideo puchas mathiapesudfodgctilonide drips r eact i on
are, in_particul e a P TRYZ=N LWol.ogi&al 8 ts.

Thus, 1% is poss%?egte'? @ﬁﬁ‘g‘é&!oﬁg?’g&g\rﬁ@g‘g%%& I &?gﬁ%eiﬁgn%%ﬁgﬁla%ﬁ%@gé’ci d,

sul furous acid, swarasoethanelamine afiprepydamsioe.d, hydrohal i ¢ acids, 30such as
hydrochl ori c acid or hydrobrom c acid, phosphoric acids, such as, for
exanpl e, orthophosphoric acid, sulfamc acid, furthernore organic acids, in
particul ar ali phtaYield agganesasind of feamalai (Bhandior foamoiadtii)c or het erocyclic
nonobasi ¢ or pol ybasic carboxy yc, sulfonic or sulfuric acids, for exanple
form c acid, acetic acid, propRonic acid, hexanoic acid, octanoic acid,
decanopg aci d, hexadecanoj CL3¥:§ ctadecanoi c acid, pivalic acid,

di et hyl acetic acid, nmalofjc W8 d,~syccinic acid, WO

2012/ 119690PCT/ EP2012/ 00630 35 pinpj4 ¢ acid, fumaric acid, maleic acid,

| actic acid, tartaric aci @cid, citric acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid, nethane- or

et hanesul foni c aq%?, e%@ane i sul fonic acid, 2-hydroxyethanesul fonic acid,
benzenesul foni ¢ aci tht N ybenzoi ¢ aci d, adamant anecarboxylic acid, p-
5t ol uenesul foni c aéﬁﬁg;gl aci d, enbonic acid, chlorophenoxyacetic
acid, 4 partic aci Eg proline, glyoxylic acid, palmtic acid,
parachlorophenoxiﬁ%obut id, kyclohexmnecaha@xylic acid, glucose 1-
phosphat e, napht hal enenono- and -di sul fonic acids or laurylsulfuric acid.
Salts with physiologically unacceptabl e acids, for exanple picrates, can be
used /VV1\

A I\
30 W5 /)\NH

()
35



10to isolate and/or purify the conpounds of the invention. On the ot her
hand, conpounds of the invention can be converted into the correspondi ng
met al salWe.2012Al1p@Pt i cul ar al kali netal salts or al kal i RETEXRRAIA/0MGHE|
salts, or into the correspondi ng anmoni um salts, using bases (for exanple
sodi um hydr oxi de, potassi um hydroxi de, sodi um carbonate or potassi um
carbonate). 15Suitable salts are furtBgrnore substituted amoni um salts,
for exanple the dinmethyl-, diethyl- and diisopropyl anmoni um salts,

nonoet hanol -, di et hanol - and di i sopropanol ammoni um salts, cycl ohexyl- and
di cycl ohexyl anmoWP@f@isal ts, di benzyl et hyl enedi anmoni um salts, furthernore,
for exanple, sal Rg mrbiR3aXINNAICWS, WA/ SUBEnd M havdaht hininghR defiggg bases of
t he conpounds of the invention can be liberated fromtheir salts by
treatment with sBYRilg bases, such as sodi um hydroxi de, potassi um hydroxi de,
sodi um car bonat e or potassium carbonate, so long as no further acidic
groups are present in,thﬁ nol ecule. In the cases where the conpounds of the
i nvent?on have fPBEOB¥IE"Yr oups, salt formation can |ikew se be 25achi eved
by treatnment with bases. Suitable bases are alkali netal hydroxides,

al kaline earth netal hydroxides or organic bases in the formof primary,
secondary or ter {9 HPVERNAEPASEPEAD aF%égfﬁ%?P’%ﬁ%ﬁ‘dd%gﬁmUl?e@' f?é’i“é{;r{”ban
optionally be foll cageulayi’poeioahuld@N’g id0\wlaltitngtesd procedures and/ or

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

Cheni eq§ Met hodssérhe Grarniredddiewerd subjectdrstantar LaRYRalRthphFludingadivieht
Exanpl es for such procedures, incl u@%hol?‘ljt are not limted to evaporating a

sol vent, di stPityreRgontanRg Dethangh 1SoRoPBRfR ! sehexanps E¥llehexans.on,

extraction 38phieaRtkthase, niesiaigorPetrobettee sespati@RSt | Ng procedures,
filtration procedures, WD 2012/119690PCT/ EP2012/ 000630 36 chr omat ogr aphy,

chromat ography by HPLC and drying procedures, especially drying procedures
in vacuo and/ orr@l efuahedddtaigardeattistion of the manufadiifng®picessseaf pibhg: frfgsent

i nvention has surprisingly be ved in anot her 5aspect by providing a
nedi cafent cﬁ'ﬁB:{I? ety 'E?lseﬂgqetﬂf‘)Eca}owmﬁfﬁqg?sﬁrwg"? H&Qﬁﬂr gRredhe obj ect of

t he present genaiinson has surprisingly been solved in another aspect by
provi di ng a nmedi canent conprising at | east one conpound of the 10i nvention
for use in the treatnent and/or prophyl axis of physiol ogical and/or

pat hophysi ol ogi A@hyfraagibhlimesebecﬁaabdﬁbrc@mpbhﬁd eriae ﬁhvléﬁgtsﬂ &4l £180 B
"cancer, tunour, i nt tupours,. nign tumpurs, solid tunours,

sar conmas, CaPE‘?H‘S@g,'&E@H‘&%}d&W teafing &\‘?&%HWQUP 8{‘2‘? inventom ghtgiped Py;thyy
sarcomag, Kapesdribs@raXios withraaiagid etEbgse, tunours originating fromthe

brain and/ or the nervous system and/or the 15neni nges, glionas,
gl i obl ast onmas, neurobl ast omas, stonach cancer, kidney cancer, kidney cell

car ci nomas, pr oBh@tsmparteof tHelinssriibe af@aRoNNEBISiING PRARBRAIS YR thdisSsue

tunmours, soft tissue sarconas, ncreas tumurs, |iver tunours, head

tumours, necR'EPEMRYEGREe:125¢ Vﬁﬁégﬁp a‘ﬂ%@?f’s 6%3%?%‘93%51‘“8&56‘@!3',95%9)' oi d

cancer, o0stear#ticiekaswnIpet s& ekl destieaisn thdtsitRe (foestdnsplé & steanser, | ung

cancer ’25I ungworks, 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.



20adenocar ci noma, small cell |ung carcinoma, bronchial carcinomas, breast
cancer, manmma carci nomas, intestinal cancer, colorectal tunours, colon
car ci nomeNO 20B¢t1Pe¥ car ci nonas, gynaecol ogi cal tunours, &¢AAP2012/000630
tunmour s/ ovarian tunours, uterine cancer, cervical cancer, cervix

carci nomas, cancer of body of uterus, corpus carcinomas, endonetri al
carci nomas, urinary bl adder cancer, uragenital tract 25cancer, bl adder
cancer, skin cancer, epithelial tunours, squanous epithelial carcinonms,

basal i onas, i nal i opas, .nmel anomas, i ntraocul ar nel anonmas, | eukaemn as,
nonocyt e IeuEg%'HP ?Ogﬁ'r"tﬁﬂ'ecs‘%éﬂggém @‘éjfro??ﬁt?%ﬁi RUGRAS RSPPRe | RAYIRIGAM 8thethr oni ¢
:yrrpﬂat! c :euﬁﬁéjné, toamm‘e&vl 1'|X@‘$|n9$'3‘<lfﬁlﬁﬁwlatam¥deo_ . déytﬁirﬁiilfcr?|mhgﬂdliﬁeﬁmyle&fé9f)9-

atic le a, 0 . 0 al m seases,, choroi da
neovascul ar | SEPBTEna R o R Bb ARG Ao Af PRNAGORG % eloatels, such
?_r L hritis, n@slmwﬁtllﬁ’éﬁqhﬁ?oﬂrbm|nam*opérﬁjl,&{:blbt9ﬁlql dﬁﬁérafsmtahélpet_ﬁé@vw hbl
i brosis, restenosi.s i nf.ection, atherqsclerosis, inflanmmtion an
di sorders of Sﬂﬁhﬂ%d'ﬁwr{?t}%f’ dirRTS ﬁg?f’g?tr%ypm?‘éf\?aéi'dfb?ré??t”@h?'y%ne, CNS
and/ or PNS. " etheegisuéls po bthylemelgyrol mbnbmethpr @ padridetryNedbr ar stRgesagped f or
the treatnent gfgeg’q/ or rggmgnl ix%% of the aforenentioned conditions is
i ntended to 9 Y &b i LRY ML REINES s B ASRTSHRERIRS G UiNOpE:cAipigsSuch as
aﬁm’ ni steri ngc@bnﬂidﬁ@ﬂtmélhﬁa;é@n&&laﬁémﬁﬁﬁh&?@m/&mﬁ&gy%nﬁﬁm%d of
the inventio a.patient in need fhereof is also jntended to be
conpri sed. C@?‘r@gﬂmg%& s"ﬁt?easi %??g?ﬂ%'f?ns‘ﬁl&"dﬁé’% &Si %@WW&’E'F%@W@% one
or nor ggot hehitaginpotindsxsich e edtrdmalgaradoratitt shendéned Bhteird) stiBeas @Gl ment ,
preventi on, suag{ essi on ar ogfﬁeel i o at‘i on_ of giseasgﬁ or c r]di tions fo_r_ whi ch
compounds of 2FRE'S RUERYY'SR 1377 BRYRIMS QUBRUIRR WED WRtRS RelpT saventsrisiieal | y
t he conbi nat igeneraf prefegredr Egamples safstitatse polr soledfteatd stgorinagsy ei t her drug
al one, or thgéﬁgonbi nat effecti than would it be

ion,is safer or nor Y ]
expect ed bas r8ﬁa5bﬁas’aag‘iﬂqofs‘v8@’5$|§6%??’i %'%Sfa'f‘ﬁgsiaﬁgisvlifms AMmgEressych
100t her dr ug(tsrestapohepretinie st arédes, bypexialip dinsethybrinBmaie @MF)Nt comonl y
used cont enporaneaqusl y_or sequentially with a c ound of . the inyention.
When a1éorrpoundA81spa?%%a?W\?eﬁ%r%ﬁdlog' tﬁ%Bﬁra@ﬁ’ﬁﬂse‘??g@?%%ﬂ@rb‘g%Q ﬁ“%ne or nore
ot her drugs, 380tOndepeatingronpthe deaxttion stebaindithg canditionetuged. drug(s) and t he
conpound of theginvention is preferred. However, conbination therapy also
i ncl udes t her apfRE&ioR tm?rgﬁgPﬁ@ﬁY: Bﬁ?f@\gg?e%f’%eé‘ THOB ARG %ﬁ%sed’ﬁ Yor nore
ot her drugs aags, aiépemiisg en &t reactiliit) oethentsmscivd efppolthds chadhd RSpedtivei S
contenpl at ed t hat when. used in.conmbj.nation with other active ingredients,
t he corrpoundr%%‘:%?'ﬂ8°%$té°sn§hsu'it%lleehetaich?{‘ % Al 'S?W&rcjégedm'r\‘%"? bymelIcdRt or
both map be wusedn aftheatt foeleyamplel roaetiondwsdisritd) Baseben tigarfaciich used al one.
Accordingly, .the armaceutj cal ¢ ositions of the present 20i nvention
i ncl ude thosée'{'%%{g{mé%ﬁﬁ“é?nna%%vg ' 8?'Pa§8err838tf°ﬁ'3}mee§(ﬁq'\?@"§ﬂ§l"é@‘fééﬁ‘?%ﬁ bgtyyeen
addi tion to aocwnpedad hod. t he i nventi on. Exanpl es of other active
substances (ingredients, drugs) that may be adm nistered in conbination
with a conpound of the invention, and either 25adm ni stered separately or
in the same phaArmeewf a campoompoitht irventiomednuskeconbeiteding thetaskodiatted to t he

Corrpour}(gs cl %%%-easddﬁ%% s%ﬁ%gijnfgia% a%?dh,r?é)ruerig%p ei bsyt r%gctiorrlm o-gaegbieal%})t aggtpr!ts? of1
the base and the acid in a preferably inert solvent, such as ethanol, followed by
evaporation. Suitable acids for this reaction are, in particular, those which give
physiologically acceptable salts. Thus, it is possible to use inorganic acids, for
example sulfuric acid, sulfurous acid, dithionic acid, nitric acid, hydrohalic acids,

30 such as hydrochloric acid or hydrobromic acid, phosphoric acids, such as, for
example, orthophosphoric acid, sulfamic acid, furthermore organic acids, in
particular aliphatic, alicyclic, araliphatic, aromatic or heterocyclic monobasic or
polybasic carboxylic, sulfonic or sulfuric acids, for example formic acid, acetic acid,
propionic acid, hexanoic acid, octanoic acid, decanoic acid, hexadecanoic acid,

35 octadecanoic acid, pivalic acid, diethylacetic acid, malonic acid, succinic acid,



Al kyl ati ng agents Cycl ophospham de Busul fane |fosfam de Mel phal ane

Hexanet hyl mel am ne Thi ot epa Chl oranbuci| Dacarbazi ne Carnusti ne Lonustine
Pr ocar baZWRa0m1p@pani ne Estranusti nphosphat e Mechl or et REFIER@01Z(0P®PR 0zoci ne
Tenozol om de Senustine _  Platinum agents Cisplatin Oxaliplatin

Car bopl atin ZD- 0473 (Anor MED) WD 2012/ 119690PCT/ EP2012/ 000630 38

Spiropl ati n Carboxypht hal atopl ati num Bgtraplatin Omplatin Iproplatin
Lobapl atin (AeternaZentaris) Satraplatin (Johnson Matthey) BBR-3464

(Hof frnann-La Roche) SM 11355 ("§um'to.rm? AP- 5280 (Access) . o
pimelic acid, fumaric acid, maleic acid, lactic acid, tartaric acid, malic acid, citric

acid, gluconic acid, ascorbic acid, nicotinic acid, isonicotinic acid, methane- or
ethanesulfonic acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic acid,
benzenesulfonic acid, trimethoxybenzoic acid, adamantanecarboxylic acid, p-

5 toluenesulfonic acid, glycolic acid, embonic acid, chlorophenoxyacetic acid, aspartic
acid, glutamic acid, proline, glyoxylic acid, paimitic acid,
parachlorophenoxyisobutyric acid, cyclohexanecarboxylic acid, glucose 1-
phosphate, naphthalenemono- and -disulfonic acids or laurylsulfuric acid.

Salts with physiologically unacceptable acids, for example picrates, can be used

10 to isolate and/or purify the compounds of the invention.

On the other hand, compounds of the invention can be converted into the
corresponding metal salts, in particular alkali metal salts or alkaline earth metal
salts, or into the corresponding ammonium salts, using bases (for example sodium
hydroxide, potassium hydroxide, sodium carbonate or potassium carbonate).

15 Suitable salts are furthermore substituted ammonium salts, for example the
dimethyl-, diethyl- and diisopropylammonium salts, monoethanol-, diethanol- and
diisopropanofammonium salts, cyclohexyl- and dicyclohexylammonium salts,
dibenzylethylenediammonium salts, furthermore, for example, salts with arginine or
lysine.

20 if desired, the free bases of the compounds of the invention can be liberated
from their salts by treatment with strong bases, such as sodium hydroxide,
potassium hydroxide, sodium carbonate or potassium carbonate, so long as no
further acidic groups are present in the molecule. In the cases where the
compounds of the invention have free acid groups, salt formation can likewise be

25 achieved by treatment with bases. Suitable bases are alkali metal hydroxides,
alkaline earth metal hydroxides or organic bases in the form of primary, secondary
or tertiary amines.

Every reaction step described herein can optionally be followed by one or more
30 working up procedures and/or isolating procedures. Suitable such procedures are
known in the art, for example from standard works, such as Houben-Weyl|,
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,



WO 2012/ 119690PCT/ EP2012/ 000630 39 WO 2012/119690 PCT/ EP2012/ 000630 40
Met al | oprotei nase inhibitors / Ri bonucl eosi deredu ktase inhibitors

Neovast atWQA812&P®0 Labor at ori es) Mari mastat (British Bi 8C&dWp012/000630

Gl liumualtolate (Titan) Triapine (Vion) CMI -3 (Coll aGenex) BMs-275291
(Celltech) Tezacitabine (Aventis) Didox (Ml ecules for Health) TNF- al pha
agoni sts/ antagonists Virulizine (Lorags Therapeutics) CDC 394 (Cel gene)
Revi m de (Cel gene)

chromatography, chromatography by HPLC and drying procedures, especially
drying procedures in vacuo and/or elevated temperature.

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

5 aspect by providing a medicament comprising at least one compound of the

invention.

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

aspect by providing a medicament comprising at least one compound of the

10 invention 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

15 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

20 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

25 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,

30 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

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



Endot hel i ne- A receptor antagoni sts At rasent ane (Abbot) ZD 4054
(AstraZeneca) YM 598 (Yananouchi) Retinoic acid receptor agonists
Fenreti niV¥O 20RHHAHBN & Johnson) LGD- 1550 (Ligand) Alit PETTER31R/0006Byand)

I nterferon Oncophage (Antigenics) GW (Progenics) Adenocarzi noma vacci ne
(Biomra) CTP-37 (AVI BioPharma) JRX-2 (1 muno-Rx) PEP-005 (Peplin Biotech)
Synchrovax vacci ne (CTL I nmuno) Mel angma vacci ne (CTL | nmuno)

compound of the invention to a patient in need thereof is also intended to be

comprised.

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
lfosfamide Altretamine
30 Melphalane Estramustinphosphate
Hexamethylmelamine Mechlorethamine
Thiotepa Streptozocine
Chiorambucil Temozolomide
Dacarbazine Semustine
Carmustine
Platinum agents Cisplatin Carboptatin
35 | Oxaliplatin ZD-0473 (AnorMED)
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Antimetabolites

Azacytidine

Gemcitabine
Capecitabine
5-Fluoruracil

Floxuridine
2-Chlordesoxyadenosine
6-Mercaptopurine
6-Thioguanine

Tomudex

Trimetrexate
Deoxycoformycine
Fludarabine
Pentostatine
Raltitrexede
Hydroxyurea
Decitabine (SuperGen)

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

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

BBR-3576 (Novuspharrna)

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
Bleomycin A
Bleomycin B
Mitomycin C
MEN-10755 (Menarini)
GPX-100 (Gem
Pharmaceuticals)

Antimitotic agents

Paclitaxel
Docetaxel

SB 408075
(GlaxoSmithKline)
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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.

rectal. and v
%@Wé‘rﬁ”}‘éumﬂr %Qf?\‘? éPz'Prﬁ? B fallowingiui fi ed by

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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wat er, veget SHI"BUYIs O HRIS L. T8ERIED sOXAUPIRUN. dFBOLRIRITE S heRarlatitt hy | ene
gl ycol s, gl yeeura)hus*.tml, mball‘?en-tgsjl&té,itrtﬁosfara'rdeohyldrs&rﬁeﬁﬁ;brsmum&ﬂlﬁﬁbose
sucrose, manni t arch.(mai ze s rice
starch, pot aPBmé?%al" i?%a%‘aégl ?aﬁiaSE mp?rggrépgﬂn ﬁ‘§plg{%/‘f8 ”"(:eé‘l 8?’8{‘9 %'mﬁ%%hat es,
for 5exanp| ecisrarmadinchlum(bhmmhwrelmeppla:t&i benzyidupdinegginfostpsigdl atrX 100RgNesi um
st ear at t al € ne, ,.L.r ok th cel lul ose
hydr oxfgr opyf naen[sq%n%télap%%ée ‘9@ | uem'1 1(:6arT('r]a %'8}4&??15}“#9@83”? -BRgabiSy| yvi nyl
pyrrolidone {admthme(ohhse)blatie(ll)]-tbtrdesmrrckeddladznmnwquname Rgschienmtrivxiey 1be added
such as the - i e carboxymet hyl -starch,.
oross- i nke d?ﬁﬁiﬂ?gﬁﬁw’n%@ﬁﬁgﬁpﬁoﬁu dsecgigg 7a(]J| thyf’)‘(an&r}/ zoru%ucm, I(%rL(l:bléln,

daunorubicin, bisantren, mitoxantron, plrarublcm 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-



10al ginic acid or a salt thereof, such as sodiumalginate. Auxiliaries
include, without limtation, flowregulating agents and |ubricants, for
exanpl e, WPRPRAIII¥E]l c, stearic acid or salts thereof, sHEHERI01ZNGHIEET um
stearate or cal cium stearate, and/or polyethylene glycol. Dragee cores are
provided with suitable coatings, which, if desired, are resistant to
gastric juices. For this purpose, con@entrated saccharide 15sol utions may
be used, which may optionally contain gum arabic, talc, polyvinyl

pyrrolidone, polyethyl ene col and/or titaniumdioxide, |acquer solutions
and suitabl e '&grygrhfé%ﬁge%pfog'ﬂpV@n?”WF&"mb&?“”? N SrdiwethybLypbbitce

coatings FeSl/élylatﬂlmétﬁylg_aﬁélyll-l_c‘vplo\lyl-QQﬁoMNe tsutPaRdedeDR2SO8RGBMIIBBY S f or di ng
t he advant age ohaﬁrol onged é)fg the table dragee or pill can conprise

an inner dosageNaAdm4R9 FPOSIRGATON ét’?tmneaf?éq%ﬁcaaet Wgartamine form
of an envel Oﬁﬁhoﬂa\l:éﬁetrbBltefdarnaf%-eth'lilaﬁprbp@nﬂ%%@ib&:eﬁ@;ﬂxd@@e-@ﬁmé@élﬁ?éd dqy an

enteric | ayer, h s 0.resist te tion in the stomach and
permit8 the WY&%@W@ yl %’@'tb%f’é'éazlotﬂ?%gts ']ﬁg%‘?t‘?té’ (BHwaeranzmRe tlo be

flel ayed in rethﬁaﬁeeth@;-ﬂambadysafnrm erhyahﬁ(yﬂtaﬂﬂefmln%ﬁeldH;wnzélﬂé}l pf?FHn%[!g
ayers or coatin rials i nunber of polyneric acids
and 25mi xt ur&s“o‘?%ﬁf‘ﬂ) Lf"ag"'tﬁ-f(?%@%ﬁ%‘tﬁﬂé}ﬂ%@%@% 2N- acetyl

al cohol , sol opfpsiaii o:)utrt qtttee & mmwsmpaemlmwwmmms

acetyl -cel | ul ﬁ@%t '3 aiﬂg )Eut gse acet at %H

hydr oxypr opy PRECRYS-LeqS o%réOSB thaleqiPasidg sPbygREnepy ety ieging-2pi grent s
may be4gdded desoxyhtoparidesiGLaan, qumemm;methyn@thﬁwm &-dirhéhyl-6H-

i dentification i aracteri z ons of active conpound
doses. 30Sui P&%‘f g&r}?qrgaz@ 8&3&?&‘8@'% 33‘3?35\‘?1' g]%aei PRI Bhlsst ances

;Mn ch are S:JI(dhm{elt@lénﬁiho)emyqlfhatne@tmag‘mnOIeéHy]] 501~ mr@@t%almaddéaynh?ﬁyt}atl on Fr
opi cal appli A ounds or exanpl e

wat er, veget éﬁ égglagnh “é?@ ‘ﬁt@l’ Q"agﬁht?g@h@ BP% 23el ati n,

ca{ bolhydr at efTsuwhnaexy)a&-hmtejmxhystoamtahnemgmzqmtﬁﬁbﬁammgcgn.utnab:g and
peroeumje abl.ets ed ta capsul es,

syr ups,¥sus Qﬁﬁ(?o%?%'”g%f‘tf&”%sf%% B@i?‘t%‘?’i @é] %@ra'@ﬁ? PRYlamiRe)-
2012/ 119690P@FVOEPBM&@MBﬁeréQmeInSMea{yﬂ)CﬁH ptﬁr@}z&lbﬁ@&depé@fdfﬂea@ y oily
or aqueous sol ut er e sus enu ns or i ants, are
used for par &t ‘?‘iﬁ"’éﬁ‘ﬁﬁwf Q%)fhéfﬁm‘ ‘ﬂ%n ﬁ\of%ﬁt%o‘% 8'%19?‘?”8%%% ers are
:Jsedhf Ior tgpnytméthyap@tnamaue a¥(2- Elahmemgnmmnpsmg;tmdnhmmvaebxam.ge861[[@' SO ]pe
yophi l'i ze p za r 5exanple, for
the pr OdUCtlz 8¥hyﬁ|ﬁ? é&%}ﬁ'i ?st‘irg‘fqtr e”?& ?ﬂnaﬁatfa °8ﬁ§”fjnd| cat ed
can be gt eri ldinseghaand/ or can cont ain ex0| pi ents such as |ubricants,
preservatives, stahilizers and/ ent s | sifiers, salts for
af fecting the oglﬁﬁ’t miting Leakgs é?garergbtlegeﬂ%gggﬁ@agre %PSP%&I?& A-BPQyouri ngs
and/ or ar omatah#®snse- DNtmwngzmncleontdeiesmoheat GatagocmNH%I RV(ASKFWS eEv23ur t her
active 1OCorrpo r mac uti cal

prepar ati ons 2 &An'g‘%%o a%sﬁve?ﬂ g{qtme{;ﬁp&}ef, ﬁ%‘fr\ﬁseertﬂfgﬂb‘f‘? tcaggB S teea Wade of
gel ati ne, as peeloktatise siiflurigiea) ted\etremel,lfe:ﬂamd\e Odpegiblsibeé, Haldigbine,

pl astici zer such as ar, sor ital . ul es an contain
the actdve cSHﬁ%ﬁPr\nggfo;nf%Fehgosf SPIEOT &"ﬁﬁ/ﬂf% @,ﬁ%eﬁj Hﬁvﬁﬁgg‘?nex"@ﬁ’ %t h
fillers such tiagoflded, deeitabirEh noldeexxeds perlneasxeﬂ; aclebrabinepPedesbxy-2bri cant s such
capsul s, |t neETCoEnRRRR Ao Rt SRR AT suspended i n
sui tabl e |i quitysrobetuedfugfsdl@nyl-No(d,&dichlordphenyiflres Ne-f4-desokpr4gNdi tion,
of ‘the pr e ARAE T Bir-Ads oUBle) AP B P Ma T ot rat i on oral 1y
i ncl ude;_oaquecbveetoegr}aubsy@]ademseuapadnhq éctearvaunrdg(éblwkaqﬁsbmaqumammmt EG)td- g
suspensi ons, avo S [ [ u cot t onsee
oil, sesame 0?419 838%%})( g Pyg ?“15%°E§ﬁtbllgr’1ﬁﬁ'aé§‘e%éﬁ (gzgﬁ‘éﬁgﬁ &ée NQW-~si i | ar
phar nmaceut i cjlutarainiocdodds anﬁimmabieesdusrmer@il@aﬁsur&usm%ﬁdtyn& agent s for
aqueous susp ns ons i ncl ';@jl'm hﬁ(itzn c.and natur lgurns such 1agacant h,

X

25acaci a, al JFHRFEOYFENS Ll ARERY | lqzatt%téaecydo (74

met hyl cel | ul Q&Eadep@lZW(B trgn-9-ylacetic acid ester, swainsonine, lometrexole, dexrazoxane,
35



pyrrolidone or gelatine. Suitabl e formul ati ons for parenteral

adm ni stration include aqueous solutions of the active conpounds in

wat er - solWPI28141dP¢9 f or exanpl e, wat er-sol ubl e sal ts an@CaIBP2012/480630
solutions. In addition, suspensions of the active conpounds as appropriate
300ily injection suspensions may be adm ni stered. Suitable |ipophilic

sol vents or vehicles include fatty oilss, for exanple, sesane oil, or
synthetic fatty aci d esters for exarrpl e, ethyl oleate or tri gI yceri des or

pol yet hyl ene gl the C ou e soluble in PEG 4
2012/ 119690Pf§?/t Oi% 8’0% 25%WBXY [Q, EBE&Y‘ i Qﬁfﬁfanofgméﬁ%ﬂeﬂge Aag
cont ai n SUbSB%?ﬂﬁ&pyr\ﬂh&h—cbfﬁﬁk@ﬁ@ﬁyddﬂlﬂlo‘éeﬁmQﬁ&iaTzMn@f the suspensi on,

i ncluding, for gxanple, sodi um garboxymnet h cel | ul ose, sorbitol, and/ or
dextran, opti onﬁqt‘g’%l‘%{@t NG AR 1359 cr?é‘i‘}”ﬁ? BogripRz! anibodies #gakns arqugh

adni ni strat i @tts tie HanBababedmlistdt @der 'dngicgeROSS indlRtols®, dIRA a8Pr ays in
whi ch 5the active i ngredl eﬂﬁsbﬁ’gel t her di ssol ved or suspended in a

propel Pant gH&SWFUBABLR Yl OTFHRRIGP RO OFBPS. SKENBF €582 or
chl orof | uorocarbons). The active ingredient is advant ageousl y used here in

m croni zed for | ich case one or nore addi t | onal siologically
accept abl e sol Ulﬂﬁ%ot'h%[fsss%‘} i%ee'ﬁf’ent'loﬂra&?gf?ﬁf’@%??%’ﬁ‘?jpg ?/q FPYP BSPRHS

sol utions Ca@nb%nﬂﬂ)ﬂﬂrﬁérﬁﬁ csrmdvmecu fwiidhéin @lmfmed)&/rﬁéﬁtlc@w@é&étn@@dt%hé

Possi bl e phargg eut| % e t| OE vt\)/nl (&E be used rectally include,
for exanple, ﬁ 8?’? LloqiE ¥ﬁ° hbstange (dug.dngedigpon of one or nore
of theqgctive Cmmﬂwﬁdﬁﬁedl\embo@n&upm@%tIe@fsb/or’(é&ﬁ%rmﬁb’élb@@él@ UPDORskcy bases
are, for exa nat ur al eﬁcpg%/cgt hetic triglycerides, or paraffin

hydr ocar bonsnsp? RURRiARGS Frd PPy 15possible to use gel atine rectal
capsul es, which consi st of a conbl nati on of the acti ve conmpounds wth a
base. Possible ase  nmat er| for liquid triglycerides,

anpl e,
pol yet hyl ene gl %rl‘cgheroarSPS(ér 'HVT‘Pjt?Po t?ﬁg{g?’t accoping [psaPqvR aseekiei ne,
tﬂe Corrpound&ndfenidme\rmr&ﬁ;smromlﬂmﬂmne@eﬁn\md ﬂr)ebleaménttnélﬁpﬁllél’cirﬂeﬁﬁrg and/orf o
Phe 20gBepar LTS 6FELHES dEalBaUn G KL o T YT ShP BTG Sogaly actve
phar maceut i cabbsycaammept able salts. Suitable phar maceuti cal |y acceptabl e
salts of the co oun %L E(§ nvtﬁntlp ﬁ e acid a %dltlon salts which
may, for exanpl %Bref T BN eRt R 2L 'eey "B?c‘?"ﬁ%c ¥ATB MR RREGE di ng
to the inventd @Ethhdibeaassdﬂsctlben‘lhe:rhna phar rraceutl cally acceptable acid such
as hydrochloric acid, sulphuric acid, 25methanesul phonic acid, fumaric
acid, maleic acid, succinic acid, acetic acid, benzoic acid, oxalic acid,
citricopcid, talafdticeraspdct of ddianéraioaca dh@mapbms;eh@dm,sosaﬁincbon!ﬁm&h g nor e,
where the conp ound 'E% fﬂ anentlooﬁ f an aci dl@ F&I et\%/ suj tabl e
phar maceutlcé r?"% icaly Ve Anpentgi g 88? IPgyFoMPOHRG T e ENtigRSal salt s,
e.g. sodi um @roydddassi um sal ts; alkaline earth netal salts, e.g. calciumor
magnesi um sal ts; and 30s forﬁg wi th sui ab;ﬁ% organl o bases

quat er nary anmmoMl BRFLETEs h odimg AeEHtice! b 5PMEIRS a?:}?ﬁs‘be
enpl oyed as rmdladdmenalscompohudraaeetadfmetthélgrlﬂrp}CoﬂEIdllrﬁg ofphyéisiodramly herein,

LD T ! eSS B, AR PR et Safe e B e
system ani nghaonadeutieallytdetite $ubskerica @t tigitthe Eomnponaisan o inbdnhtiodO
2012/ 119690PCT/ EP2012/ 000630
In another aspect of the invention, a pharmaceutical composition is disclosed
which comprises at least one compound of the invention, at least one
30 pharmacologically active substance other than the compounds of the invention as
described herein; and a pharmaceutically acceptable carrier.
A further embodiment of the present invention is a process for the manufacture
of said pharmaceutical compositions, characterized in that one or more compounds
according to the invention and one or more compounds selected from the group

35 consisting of solid, liquid or semiliquid &xcipients, auxiliaries, adjuvants, diluents,



51 a researcher or clinician. Furthernore, the term"therapeutically
effective anobunt” neans any anount which, as conpared to a correspondi ng
subj ect VWO 2RARE11IHE0 recei ved such anount, results in i mPEGFELIR0MWBNenNt ,
heal i ng, prevention, or anelioration of a disease, disorder, or side
effect, or a decrease in the rate of 5advancenent of a disease or disorder.
The termalso includes within its scops anobunts effective to enhance nor mal
physi ol ogi cal functi on. Said therapeuti c effective anmount of one or nore of
t he conpounds of i nvent i own to the s ed artisan or can be
easily deter ﬁ?rﬁ'gbs ?)nf %'E%{H‘&&FH“??& ﬁBW? 3858RPtSY t?%thﬁﬁomp?Hﬂg%ﬁ?ﬁ?%%? of

t he i nvent i othedindertios, addidnvened inag suitedlesdRapafoems are 10general |y

adm ni st ered anal ogousl y to commercial preparations. Usually, suitable
doses that are therapeutically effective lie in the range between 0.0005 ny
and 1000 ng, pr Bf@fcﬁ}hér}asbettvrﬁehie Ihv&ﬁlb'»nngkmmerQBed@orﬁmkueﬁ@ﬁfér@déw’cQ@t ween
0.5 ng_and 10& r{% Rer  ds Hn d The dai | (}l/%ﬁse |s %G?/ bet ween about
0. 001 gl kg EEES g E SErt et pridemRpLnd e weB e hidaet e 1y
appreciate t bahrnmbmzetld;eEMhmosnaon datygsaibed héwncéncomﬂ@‘ra;idwc@@%ﬁetm\ié

Cuby oot to PR Ptier bRk PhaMsbbrel iR s ehdiben 5t ent

t han ot hers. chmpbandss td@swagetorf.or a gi ven conpound are readily

determ nabl e by those of skill in the art by a variety of means. A
preferred neans is to neasure the 20physi ol ogi cal potency of a given
conpoung. Ftlihe phammoeptic: cohpb@&omcﬁsmbrehmmmeinﬁm maly IbenBimTBib ey

[ ded f d h
ol o are. SORRY VB RBvE B EBed lpRt 6P SipRa: v RRAN Fllont
equi ne, bovi m:e byaaal, perenfeeall tme;caQédtanaismirava\busmhtSamlﬁwutdranhélameﬁéwk

ts, h donk
Fabbi . cat, Mgl roBsRine. WiiFpaRentep SO st B s BngAl. such
mammel s are lansdeEmahor batcaroases Altematively, idr eosatirehtly, sinpsisiratntrady be

t t , t  of di
speci 1116 dosdyif ORHUEaTE, SREFe slrub BN eSPangiiben B8 53R dealne T ude

of factors, faad V@@tm:»fmeaacmieet etfr{dlafaoycwrfenttneatmpet;nffangz feameauylds enpl oyed,
on the age,

wei t t he sex nd of
diet, on the rtel""ﬁ%e h%mrtgﬁg‘gmg tdh% ﬁ'tg‘t"oé{f?ﬁa’%ﬁe‘i%adw @&?’6}? rate, the
ki nd of adm mrafermred.i@nal axmllntsltratmzimsaigpeélaﬂymréferrbe adm ni st er ed, the
pharmaceutical o ity of the.3 artlc i er to
whi ch the ther a%ﬁf'n%% %‘@{)éaéé ﬁﬁg 'é@?f?“é af%%?té'ﬂlétﬁa %C%[ﬁ“ g \Rﬁﬁlets’
2012/ 1%690P@d®é§%@ﬂt%@ﬁ§@o%e®gmnbms $uppositutiiey| dma{enmhre%ms &RiBng eadi |y
be determ ned Loy X nt at | o t he doctor or
physi ci an, V\/fllm}ﬁ’Y‘lant vrlE %@?“gr‘p"‘zﬁ enas gtel?epqpﬁgreélﬁe({j?érsps?'f’g%f YIRS 34089 case
of many di sorsdepmsxdnhemsuumepmldhldantbp pbdduepactirdinhas meeiddstk@ovh @atheent
5with the Sué’ﬁeffex gletermned by in vitro testing.

Typically a ure %B@L%e calT & conbl ned with a subject conpound at
varyi ng concent tatietsnsixingrof actp)erlngrdd(eht/ss amréamulfahemc&m’ipréssmi bfaaid mxtaet i ve

SOST! Sk e AR cSRARRLOR, BB UARERIET: ey i Bl e o

used. 10Even caimpresstonf urt her detail s, | t is assuned that a person skl I | ed

in the art wll cQSsules: mixing of active ingredient/s and auxiliaries to obtain a flowable
powder, optionally granulating powder, filling powders/granulate into opened
capsules, capping of capsules.

30 semi-solids (ointments, gels, creams): dissolving/dispersing active ingredient/s
in an aqueous or fatty carrier; subsequent mixing of aqueous/fatty phase with
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:

35



able to utilise the above description in the broadest scope. The preferred
enbodi nents should therefore nerely be regarded as descriptive discl osure,
which i s WEBIZKIRG% not |imting in any way. Above and BETdR2013/0p0630
tenperatures are indicated in C. In the follow ng 15 exanpl es,

"conventional work-up" neans that, if necessary, the solvent is renoved,
water is added if necessary, the pH ig7adjusted, if necessary, to between 2
and 10, depending on the constitution of the end product, the mxture is

extracted with eth cet at I chl.or onet hane hases ,are separat ed,
the organic PHASE" rg"qjxl% %ﬁo?%‘%éoé‘tﬁﬁaqegﬁ‘glﬁﬁﬁ%afﬁ?g??aﬁn'x"f‘fe 'Hé’m red with
wat er and satsuuspiis&dryl‘ﬂaﬁhs mhualurgranthr@raima|edppnsabnmekbmmésmhﬁ@te filtered
and evapor at ed, and It E‘ﬁt& [o f ed chrorra 0 rﬁgp% an. SI lica

gel, by prepar aRF9ROIR ea(ﬁ'&?éjrlSSB@'n Y%W? 7 R Yhp &g orrpounds
are, if desi nedurefineseatdmizd. HPLC/ M5 condi ti ons A 2500I um: Chronolith
SpeedROD RP-18e, 50 x 4.6 mmR gradient: A-B =96:4 to 0:100 flowrate: 2.4
m /mndeluent A water + 0.05 %fornic acid eluent B: acetonitrile + 0.04 %
formc acid 30wavgEnerd! fon-2atninahroees f& piee pirodactpyof phasﬁéde\aﬁcdmde HPLC/ MBS
condi tions B: ronolith Perfornance 8e, 100 x 3

_ . rCCH unmn. %gh |

m2 35gr adi eAPMPESIEPNS YW RIGgaggyfca \W%i‘ﬂ”ff@é@é‘ﬁ?:ﬂ“éﬁ%ﬁgz?‘ﬁ%e?,o 53
flow rate: 2gsGitavid m'e(?h@iicm mbeahs knabein the. dﬂﬁﬂ%tgagfgmr(bnau ehore g@r?tr:?)méﬁmdg _
oG neSah b eRgh Pt BuBR T BB RS BRSTBL
Li st ofigAbbr eudrad treatsnadesm;ﬂIgb niietrandf@rof@deas etore camipdundandt tigniyeftns, atm
at mospher e( Szrito SCI% %osage ort )égr%&qgensytke addition of one or more compounds,

selected from the group consisting of carriers, excipients, auxiliaries and

pharmaceutical active ingredients other than the compounds of the invention.

Suitable processing steps include, but are not limited to combining, milling, mixing,

15 granulating, dissolving, dispersing, homogenizing, casting and/or compressing the
respective active and non-active ingredients. Mechanical means for performing said
processing steps are known in the art, for example from Ullmann's Encyclopedia of
Industrial Chemistry, Sth Edition. In this respect, active ingredients are preferably at
least one compound of the invention and one or more additional compounds other

20 than the compounds of the invention, which show valuable pharmaceutical
properties, preferably those pharmaceutical active agents other than the compounds
of the invention, which are disclosed herein.

Particularly suitable for oral use are tablets, pills, coated tablets, capsules,
powders, granules, syrups, juices or drops, suitable for rectal use are suppositories,

25 suitable for parenteral use are solutions, preferably oil-based or aqueous solutions,
furthermore suspensions, emulsions or implants, and suitable for topical use are
ointments, creams or powders. The compounds of the invention may also be
lyophilised and the resultant lyophilisates used, for example, for the preparation of
injection preparations. The preparations indicated may be sterilised and/or comprise

30 assistants, such as lubricants, preservatives, stabilisers and/or wetting agents,
emulsifiers, salts for modifying the osmotic pressure, buffer substances, dyes,
flavours and/or a plurality of further active ingredients, for example one or more
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



Ca 1,1 -carbonyl diimdazole, conc concentrated, d day(s), dec

deconposi tion, DI AD diisopropyl azodi carboxyl ate, DVAC

NN- di et yD268Ydn98e, DVPU 1, 3- PCT/EP2012/000630

di ret hyl- 3, 4,5, 6-tetrahydro-2(1H)-pyrim di none, DVF NN di met hyl f or mam de,
DMSO di net hyl sul f oxi de, DPPA di phenyl phosphoryl azide, EDCI 1-(3-

15di met hyl am nopr opyl ) - 3- et hyl car bodi #& de, EtO0Ac ethyl acetate, EtOH

et hanol (100%, Et20 di et hyI et her, Et3N tri et hyl am ne, h hour(s), MeOH

met hanol et her eum et h Qi I range, 30- 60Q),

Bpn31 1§ phemyBouRoHRSs pufis FETE 5or raaeis heker SERSRBE P oy fsotots

tr :c f1 uor oAc Gﬂkylﬁfﬁe glycdik lmynm)tlélmgswlsi cylggdef rol BQEbete;@ﬁtaaﬁé Scaﬁfootﬁvbfat@é Led
references are, here i ncarporated by re e n their entir The

i nvention i sS4 a{?ﬁéae’isHC#%P 8e?<tf S°B'§)t°fr% sﬁgrcgf(mtaﬁg 5}%?'7 dmeﬁ'g 'éf&ihpl es
wi t hout , hovmbﬂtarcbgapmtgtorsialtch) ccbﬂidosebmeaamtso%a:ﬁﬂor cdlium phosphates, for

2012/ 119690PCT/ EF|>2 cQu0r9$ﬁ§s ¢ rarail.es . S%n n Si stof sel ect ed conpounds
of the?i nventiagipe trea 51T B UTE SHAOaRY ENoRRNa %Wﬂ@%‘f’? CARlF:
cﬂar acteri zegic, gblva/&:vertraglatarhthmeﬁwmdlbbsknw@dgegﬂhﬁﬁn@tlsleg? Sedluned : n

the art to prepare racteri.z unds . differently. Exanple |
- Synthesis & ?ﬁ?’r%egﬂ)ﬂ%&@ OPEnPe ¥)\f'rfj\f P%&BIEn%]anggé‘iasf" 7 ol )

4, 6-di chl or o- pyif dekired; d\s(B\te)gratlngmge('\Wmhhbsasthsmhldsade abovk-mentiderdael | i ng,
C. A Salemnk, . Rec ay a 91, 650 [197 THF was
treated wit hgg'.lcfﬁs g"¢ f% ?3"%?”5’%’6& s 819Gt 1'5‘?@0‘#‘61"?@%”""5%‘1”%9% %nd t he
m Xt ur €p was slginrcremﬂtl 60a s3it theyeof aguch @arsotienpaigiabier Auxilldrzsnigaedd, Withsutxt ur e
net hane and

te h tlt bet |

i Tuted” soai GHARP LG a8 SRbglr b SRatee S et e Acebd; um
sul fate and awaltsmaﬁreof siidreas mepoesiumaacdte omeslogmagésrdtepandlosi | i ca gel

| th t t at
6. B oh oro&ngJ HEMFSE 8055 DlearB R e Profiaiiltn iBbsdtings. whishf ve ()
1.93 nmin, [ Midsiked2ae. resjbtahMa qa400 jivblzs. FODBIISpurfose, Bodentidiedlsatcifaridet) , 9. 05
d, J 8 12/ 690PCT/ EP2012/ 000630 55 t
gl'hen 1%2 %-%UtiO@Srﬁ%df§ bTs W?Héa &?‘%’Sgyp%?%%'? BT " AAFHRE PYlY ‘f,‘ﬂ‘f'(r)"rl ngen
wer e added anﬁrcthbenenpometra/lemlmoi amdydr titamiurb@lidwice, ddcq8ér é&luﬂéﬂ%ehdwas added

E/gCLBren ;ﬁg%%‘g gg‘;cgé%l Zeglogrr\t%%? gr?t' |xt(51f21 .elnmglr%esf t'olp;[rgduec% c%];\Iirﬁgsdrresnstdant

8- chl or o- 6- ( @-ddstr@rjoicphentpl proyige acdioﬁagegfob]w pfforirigtee advéﬁhgeghﬁdryloyigéd ow
Crastal e R Byl B by ot ML e GELS) 8 -
J=7.9,24. 8 dddhporentte(latterbe)ng i tRSfofrmof él’rl)anve'{opieh\(edmb fodndrl The o 3, 0. 8,
oyt dol 2, 3- br PRI ELar PR SorPerb Ao ARl U o Lioret it ogen.
Then 20. 7 nydigibtedatiomoh thedstamzoiopyd pelinits tmdméﬁc&nmeﬁﬂto%sm’mbdt into the
Ferpor at ur e Foreba oy B8 RPa ¥ 2% TR bt R b ok st birhe
resul ting prentepe tagers ongsatlrigfsi buavregtecdls irmnhdiingas hedben dfipolyaiesic.acitlieand
filtr aﬁg msm%?f&rreg%l; SQyﬁgHEEé}hs Mtﬁgﬁclwntagrials as shellac, acetyl alcohol, solutions

of suitable cellulose preparations such as acetyl-cellulose phthalate, cellulose

acetate or hydroxypropylmethyl-cellulose phthalate, are used. Dye stuffs or

pigments may be added to the tablets or dragee coatings, for example, for

identification or in order to characterize combinations of active compound doses.

30 Suitable carrier substances are organic‘or inorganic substances which are

suitable for enteral (e.g. oral) or parenteral administration or topical application and

do not react with the novel compounds, for example water, vegetable oils, benzy!

alcohols, polyethylene glycols, gelatin, carbohydrates such as lactose or starch,

magnesium stearate, talc and petroleum jelly. In particular, tablets, coated tablets,

35 capsules, syrups, suspensions, drops or suppositories are used for enteral



di chl oronet hane; the organic phase was dried over sodi um sul phate and

evaporated. The residue was conbined with the filtrate and purified by

pr epar at iWO 2HAITI69Fhe fracti ons containi ng product wer ePEV&F3HZ03ANd

partitioned between sodi um hydrogen carbonate sol uti on and di chl or onet hane.

The organi ¢ phase was 20 dried over sodium sul phate and evaporated yi el di ng

[ 6- (2-fl uoro-phenyl)-pyrido[ 2, 3- b] pyuazin-8-yl]-pyridin-4-yl-amne as

yell ow crystals HPLCO/ M5 (A): 1.37 mn, [M1-1] 318. 1H NVR (400

MHz, DMSO 6 d, J=1 1H),

8.50 (m 2H) ad'@"‘isfa(“f’é SOJ&Q”E prf}%aé'&de °'7a°9'?°ﬂc?§2°'9“°1155fug‘ hejmore 58 (m 3H)),

7.41 25(m Zbﬁspeﬁémﬁwﬁﬂsﬁnabdlﬂ;ﬂamraeDé@cpﬁfr@dreﬂéfhl'éﬂn*nbf strafdn, m

2012/ 119690 PCT/ EP2012/ 000630 Cr0 1 Undgr %tl rri &8 184
agp i)

mol ) phosphoPt cﬂ?@?‘?d’ép%{geréc?d%as% fontapiGalapplication. ﬂmBPU'id&sof (1. 00
mol ) 2, 6- naphfehWérdioﬁQ:aﬂl(aEl'd)beallyapmmzeﬂim the lyephibZz0&oaNed 3hn b@ABRJ, for
terrperature Thereﬁknes Hng[ eoﬁ %53 eated to 100 C, stirred at this

t enper at ure FEMAIE: W5 IIEPRAVCHORS 'PB(?rEfpé’r?tE?S% temperature. The 25solids
were filtered offie pmal’mdnmﬁd’bamdfd ca“lﬂi&eﬂéﬂ&%d@hd/odE:b@dor\iﬁld%rxc]é%@l%ﬂch-rhe
resi due was 50% ag Feous sodi um

5
hydr oxi de so?ﬁf‘i%é'ﬁa‘s)tﬁ F?fsa%‘ﬁa‘éveﬁrﬁteéf%ﬁés 8?"5/?' Weg’ng?ﬁﬁntﬁ’r%ﬁﬁ"ﬁ' Igrg: gAltsHo
formed was faﬁéarngdh@bémowsﬂeeshma buffenatisstarsued, @Blcbr@dtsuﬂ‘tﬂ/%fmfv/ @Cahdmryi el di ng
1-chloro-[2, 6] na ht %ghdl ne br own cr als; HPLC fuitf:;? 62 mn,

[MeFI] 165, 3 o, alscld Al ghe SLEog afé"’%a (d, J=5.9,
1H), 8484 ( dcod155urﬁjs &ld) onBofLﬁho(eddtamlﬁﬁ 6, 0.8, 1H) 8 07 ( d, J=5.9, 1H).
WO 2012/ 119690PCT/ EP 0r12/ 0%%) g‘o 57rreact|t(1)r‘25 ﬁ?y | | ut ed VE'[ h wat er
and acetic aci dONY ERPTRREUT RERATIDS o¥ e an, |3f E‘C'HHG@P 5 rring
until a per Oxapbmlésembdavafsgeietgm ay evell B abft tdealed capuiies mae@dgasﬁr%daﬁd)a pH
value of 8 w %gt.a ueso%ﬁ lglag—| olhlgs Srgjt i dﬁ_ﬁwer H_f iltered off, washed with
water and dr PEIIGFRI YRGS BVERIDPLSDd T a’b‘f’??‘ I CPRSUYRS ENFontp e adtiveht | v
Syel | ow crystempourdsan thegloninof phasiespivhichendyi B make wimsilse patiabe thetdde] ed
over ngl um binders such as starches, and/or lubricants such as talc or magnesium stearate and,
optionally, stabilizers. In soft capsules, the active compounds are preferably
dissolved or suspended in suitable liquids, such as fatty oils, or liquid paraffin. In
addition, stabilizers may be added.
The liquid forms in which the novel compositions of the present invention may
20 be incorporated for administration orally include aqueous solutions, suitably
flavoured syrups, aqueous or oil suspensions, and flavoured emulsions with edible
oils such as cottonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs
and similar pharmaceutical vehicles. Suitable dispersing or suspending agents for
aqueous suspensions include synthetic and natural gums such as tragacanth,
25 acacia, alginate, dextran, sodium carboxymethylcellulose, methylcellulose, polyvinyl-
pyrrolidone or gelatine.

Suitable formulations for parenteral administration include aqueous solutions of
the active compounds in water-soluble form, for example, water-soluble salts and
alkaline solutions. In addition, suspensions of the active compounds as appropriate

30 oily injection suspensions may be administered. Suitable lipophilic solvents or
vehicles include fatty oils, for example, sesame oil, or synthetic fatty acid esters, for
example, ethyl oleate or triglycerides or polyethylene glycol-400 (the compounds are
soluble in PEG-400).

35



sul fate and evaporated. The residue was crystallized from
tert-butyl-nethyl-ether yielding another crop of product. HPLC/Ms (A): 1.16
mn, [ MHYOR812/1196P0| NMR (400 MHz, DMBO 6 = 9.00 (d, J=PCB/EP2MHR/00®3B3 (d,
J=5.7, 1H), 8.28 (dd, J=7.3, 1.8, 1H), 8.04 (d, J=7.3, 1H), 7.71 (d, J=5.6,
1H). 10 3. A suspension of 1.30 g (5.00 nmol)

8-chl oro-6-(2-fl uoro-phenyl)- pyrido[ 303-b] pyrazine, 1.65 g (6.50 mmol)

bi s- pi nacol at o-di boron and 1.47 g (15 nmol) dry potassium acetate in 20 m
THE was heated fo 80 C .under nitrogen. Then 70 0. 10 I

b1 5- (111 phony! phoeste SR sBar LA o A Goin duBRabcus o e eve e

reacti on m xvigessityas trst suspedsiborinditdihg Uose>aimpil) sodiufhearbbxyimetiey) vaisuieseol ed

to roomtenperature and ter s added. The resultin recipitate was

(1t ored of fSomnah SR ostteR el Rall Y sehroy P s JRaR shyses

[ 6- (2-f1 uor opheRyr 3doyinistiefich 3s abjnbyratian sprdy it k-poesibRrite use sprags irth@hilsh gr ey

(a, 558 o 1le Ada ity e ool gr ispehdey n SrePaliin GRS SLo s 11 .

8.10 (td, J=prdPelldnt@as hikture (fe3examplel ED, o cHidrofiarogdnbons). The 4etivA suspensi on

ocid. 730my FeeR e Aoyt S BB R ARt R P ot BBl Rk g ¢

51 0. 49dm’rol )5051mﬂé agaiihgm i pg%iologm?lth gpﬁablekorﬂgn@lo Vhaybel ngsgnmor\éa‘émbleZSV\/as
eated to under__ni.trogen, en 5, . ug is-

(triphenyl phS‘gBHP'nE')h?Ba 'Ppggﬁ'ﬂ?r?ﬁi”)n- %%?%’P{Egée(fﬁ%?(&ﬁd%a@ offravestitalon i xture

was stihpred frbalets hours at 80 C. Water was added and the resulting

Py 6 (5 P his8 bdfAdeudR RGhE, WRLS LS Sd Rl eluck 2™

8- (6- OXY- (2, edaraplot dm:,moioelitasr;wezis_T which gynsistalf 3, Bnibjraitiva st oge asmbieddfithdaawa

et hanesul f oRTReRTd S SUEP AN 5P S Fole SuRPeslioph RTog o1 o BPTIRE 0. 29

mrol ) 6- ( 2- f hatral-opbgmthétic BgkyCerles; prnaBiffia phdroyarbding)4d addition, it is also

L) Poabt or - nBebiRid 4.8 ot PRnies, PHRE SRt 2ty tion snastive "

propyl am ne wempoundd W12 bado FRSFIETE/ LERE iR4200 H3RId5 Sonddanblanduiche m xt ur e

was stirred for another i es, at_ roo enperature. The reaction

ni xture was b’ghﬁe{lj? sngjaly%g}y\{;\g@g:éﬁﬁglse?r %ar{a‘%lai gﬂi%(g?%ﬁﬁ?‘hane. The organic

phase was dri edFovese is othdinines thd edrepamds e theqireded invéhttor wifl ibe e thaafsrm

ot 09t PR thehaRe ficalif BoPlariOUT ot Lafl RE), HoRLGBOSLIRI ATRS! 2

546- (226! uor praplaeatiph)of fher catapinds bf igrimzntierBeydftBeibginaplatoyticatl n- 1- yl ami ne
e, 0L O SRR IBe iy by Lo 400
1H), 8. 31 (dthidmReddjonlitcldde add 28difidalsalts=@hiéh mAy Sor dxIrp!8 b Tortried, by =7. 9,
533 (du, 9-60ghS 5 S tage P eanbolic allodidi Beeby ahpst Bhnfac Ty
Conpound 4 wabaprapaticdy sceeftzblé pcidsaoh ds hgdrbchldreadidsuphungacigact i on
scherre:25158( %étgaznegﬁlphonic acid, fumaric acid, maleic acid, succinic acid, acetic acid, benzoic
acid, oxalic acid, citric acid, tartaric acid, carbonic acid or phosphoric acid.
Furthermore, where the compounds of the invention carry an acidic moiety, suitable
pharmaceutically acceptable salts thereof may include alkali metal salts, e.g. sodium
or potassium salts; alkaline earth metal salts, e.g. calcium or magnesium salts; and

30 salts formed with suitable organic bases, e.g. quaternary ammonium salts.

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



peracetic acid Et0Ac PdCl2(PPh3)2 NaHCO3 DVF/ H20 Exanmple 3 -

Synt hesi s of Conmpound 6 WD 2012/ 119690PCT/ EP2012/ 000630 59 The reacti on
was perf ovegdi2iingdar to exanple 2, step 4. Exanpl e 4 - PEFAPREZI080634
Conmpound 7 The reaction can be perforned simlar to a
literature procedure: J. Yin, S. L. 10 Buchwald, J. Am Chem Soc. 2002,
124, 6043-6048. Exanple 5 - Synthesissaf Conpound 10 1. A suspension of
5.68 g (20.0 mmol) 3-brono-5-iodo-pyridine, 4.37 g (21.0 30mml)

1-methyl-4- (g ’reA's’e%’rc _etr %F [:I?nrlrcl:algrb.yléLué‘Ft%’e?’rhgr]efigh%)%gr?no'rﬂ%rggégti_cgfw éf%[elgfi\g)g gr%%glmt" and
means any amount which, as compared to a corresponding subject who has not
received such amount, results in improved treatment, healing, prevention, or
amelioration of a disease, disorder, or side effect, or a decrease in the rate of

5 advancement of a disease or disorder. The term also includes within its scope
amounts effective to enhance normal physiological function. Said therapeutic
effective amount of one or more of the compounds of the invention is known to the
skilled artisan or can be easily determined by standard methods known in the art.

The compounds of the invention and the additional active substances are

10 generally administered analogously to commercial preparations. Usually, suitable
doses that are therapeutically effective lie in the range between 0.0005 mg and
1000 mg, preferably between 0.005 mg and 500 mg and especially between 0.5 mg
and 100 mg per dose unit. The daily dose is preferably between about 0.001 mg/kg
and 10 mg/kg of body weight.

15 Those of skill will readily appreciate that dose levels can vary as a function of
the specific compound, the severity of the symptoms and the susceptibility of the
subject to side effects. Some of the specific compounds are more potent than
others. Preferred dosages for a given compound are readily determinable by those
of skill in the art by a variety of means. A preferred 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 multitude
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



8.49 g (40.0 mmol ) tri-potassi um phosphate-trihydrate in 40 m 1, 2-

di met hoxyet hane was heated to 80 C under nitrogen. Then 281 ng (0.40 mmol)
bi s-(tri pNERYI2HYIPNi ne) - pal | adi um(11) - chl ori de were ad®E€d/EPTHE/003¢t i on

m xture was stirred for 16 hours at 80 C. The reaction m xture was cool ed
to 35roomtenperature and partitioned between water. and di chl or onet hane.
The WD 2012/ 119690PCT/ EP2012/ 000630 69 organi c phase was dried over sodium
sul phat e and evaporated. The residue was chromat ographed on a silica gel
colum with dichloro rp:ﬁ hane/ net hanol as el uent yi el di

3- br ono- 5- ( 1995 Ry e 1pgiggualagtient %?f)fewlmb&.q?éera”gne&otryor@wré%%xa?f'm%t@n

HPLC/ M5 (A) foﬂefgm;ﬂlbfby tﬁé/kﬂbﬂ:tOQ&%h&éQlanzwhvﬁh%USIB@@&# &terk tHelPermpelfic 50 nmol )
3-brono-5-(1-nmethyl- 1H pyrazol -4-yl)- pyridine, 148 ng (0.55 mmi)

[ 6-(2- quoro" Wﬂ\; pyr|d0[2 3- b] pyrazi n-8-yl]- boronic acid and 7.0 ng
(0.01 mmol) bi Sn(tﬂié t@é&sfyﬂmaa’fmﬁéwa@) mpa.tluls@ébuum{ylok)apﬁwurlc@ﬂetd treakmeht DVF
was heated to_ 80 nitrogen. nasolutl,on of 5 &860 nmol )
sodi un? hydro‘@j'érh"l?a?‘ﬁ gf%mf"ﬁ“ SENEY b%\g tgimiged b éHH‘éﬁ%ﬁ?H”@ hTé’pICé i on

tm xture \t/vas &Ilﬂu{‘é’ ethé @éll ib&dﬂrﬂiirﬁéd With Sgug}e(t:t?&mﬁoaﬁiﬁiat @Tylﬁbébhﬁe?mttt‘étﬁ&scf@m ed
O roomtenperature n e resu I n reciprtate was
filtered off@ p@\%\%%ﬁ'”()\?? '&E%P aﬂ gr?ﬁ?cé'de GHGRIP t%'afem%fgwtraq figle was
(1: gr Fm":lt ?gr apllhtﬁfénsa Befveshldboat @& hawlanioneidak dF sihh OtRBSthaNaUttRid el  as

el uent yie

6- (2-f1 uor o- fﬁ?f@r?\%?psé’ﬁf‘”?pie MAIRPIUSER pyr azol - 4-y1) - pyri di n- 3- yli-
pyri do{@, 3- b] pyEwasai withoas fudthir détalle |t8§h$sﬂ1mddﬁh5i/évﬁer€&) sknﬁ’edaﬁ tIﬁ@ Birt vxﬂl%é‘ﬂS 333-

1H NWVR (500 6 = 9. :

(d, J= 2(1 1 e’t%D@?e@ae abous Scé‘%ﬁm ‘%ﬁﬁb’Pﬁ?@%WO Tgﬂp %fe"%) gl) 16 (td,
J=8.0, 1.8, dibodithedfs drouldithrefore Gieréinbe kehardedd é@dééﬁnpaw disdofke (WhicsH) . 20
Conmpound 11 can beﬁéﬁggred simlarly. 25 30

2012/ 119690PEFPER WY BRIl e 6 - Synt heS| s of Conpound 9
| NK3p04\, 0 +1 msdeGhA(HeRive)ahQempratures are indicated in °C. In the following
15 examples, “conventional work-up” means that, if necessary, the solvent is removed,

water is added if necessary, the pH is adjusted, if necessary, to between 2 and 10,
depending on the constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase is washed
with saturated NaHCO; solution, if desired with water and saturated NaCl solution,

20 is dried over sodium sulfate, filtered and evaporated, and the product is purified by
chromatography on silica gel, by preparative HPLC and/or by crystallisation. The
purified compounds are, if desired, freeze-dried.

HPLC/MS conditions A:
25 column: Chromolith SpeedROD RP-18e, 50 x 4.6 mm?
gradient: A:B = 96:4 to 0:100
flow rate: 2.4 ml/min
eluent A: water + 0.05 % formic acid
eluent B: acetonitrile + 0.04 % formic acid
30 wavelength: 220 nm

mass spectroscopy: positive mode

HPLC/MS conditions B:
column: Chromolith PerformanceROD RP-18¢, 100 x 3 mm?
35 gradient: A:B = 99:1 to 0:100



Br 20 1. A suspension of 5.68 g (20.0 mol) 3-brono-5-iodo-pyridine,
7.55 g (20.0 nmol)

444- (4, 4,0201219@fret hy141, 3, 2] di oxabor ol an- 2-y1) - pyr az SCT/EPRAROMEBEr i di n- 1
- carboxylic acid tert-butyl ester (synthesis described in W 2007/ 066187)
and 8.49 g (40.0 mml ) tri-potassi um phosphate-trihydrate in 40 m 1, 2-

25di net hoxyet hane was heated to 80 C gmder nitrogen. Then 421 ng (0. 60

nmol ) bis-(tri phenyl phosphi ne) -pal | adi um(11)-chloride and 50 p1(0.361 mmuol)
triethylamne Fﬁdgtd The reaction mxture was stirred for 16 hours at
80 C. The react B’rfa QMUMiRs partitioned between THE and saturated sodium
chloride sol utigwent Meatsrgah0s dpfuase avs dried over sodium sul fate and
evapor at ed. The 30r SI due S 6 stallized fromisopropanol yielding

444- (5- br omo- pyPYEt 7 %}?TW Byr ‘{)y ftf"g}'ff i peri di ne- 1- carboxylic acid
tert-butyl -est ewa\@ss‘er@th @rOlryn yel | ow cr yst als; HPLG-M5 (A): 2.41 min, [MH

407/ 4009. A\j ension of (0 73 ol )
4-[ 4- (5- br ono- W?S(ﬁpr‘? ﬁypﬁ?sﬁ'&m‘i eyl] 35p| peri di ne- 1- car boxyl i ¢ acid
tert-butyl-ester, 215 ng (0.80 mml) [6-(2- 62

fl heny! d 0.015 mmol
bi 5111 phemyl ptemneeronsl e /1 Eirerraeionsathl o et o was

heated to 80 C under nitrogen. Then a solution of 73 ng (0.87 mmol) sodi um

hydr ogen car bo at.e if\gbo' 7% m V\&her was added. The reaction m xture was

stirred for TV BE"E2NTRE ¥Rt i on mi xture was cool ed to room

t enper &g ur e. M@H \aBsticoabitt; chnhtanbydreas) dtigmpsgerdlsl, B0 wasbdtbtyicarmedyiof f,

washed with gr, an drie er vacuum .The re e was chronmat ographed

on a silica %@ ao?"lfﬁﬂ“x}md{"ﬂ dé?%‘ﬁl %WS@PH%{H@P%PFF%H&I&' %FB@RPS'W%I di ng

4- (4-{5-[ 6- (RwD dl(sroprqplyEa‘lz;dd)earboxylate DMAC NN-dimethylacetamide, DMPU 1,3-

pyri do[ 2, 3- b]. azin- 8- rdi razgl - eridi r boxyl

Py doL 2, 3 ChRUERE e YR S e B S e Sl RBTeshoae e oo

mn, [MH 5S&etigisufosiot uDPBA dqiheBﬁplmg;prrylLﬁzanGDCH(s-

4- (4 { 46 (2 £l he i

b] pyr a HB' EPW Oﬁ)]n Ee\ﬁ‘%ﬁaéé q""id%/f)toﬁ? G| 2siateEOH 88399 ¢ aci d

tert-but yI e&DG%),I B, 0 dieti) efharriteN awitis/lamise | if Raured, MEON BéthpddiOpetbetigl ) 35

% aqueous 15f rrra de ol ution 10 8 C. The reaction m xture

was stirred %ﬁ " ep%n'gb(ﬁlaﬁgd?%gef %@gg é}oéé’ﬁdtnﬁ%\ymoa% ©dF™Phe reaction

m xture was teetpecatdrey MHErevatydwiuandTRA Kifaoededs!, Nadiuwamettithedulfohye

resulting precipitate was filtered off, washed with water and dried. The

resi due was chronmat ographed on a silica gel colum wth

di chl op@net haneTheddntarts oftsll dledeeferaniced dietteréby( iRedrburat by reference m

Izgg[]gngl_ )- 8-tﬂwgié}%n¥|retymﬁ1h¥nveg (g)elrsle(;(bf?am%d(?n %Ln%ré)gertgﬁ&ll miaha &F L) owing 3-y1}-pyr
examples without, however, being restricted thereto.

25
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b] pyrazine as off-white solid;, HPLC/MS: 1.47 mn, [MH 466. 1H NVR (400
MHz, DMSO 6 = 9.24 (d, J=1.7, 1H), 9.12 (d, J=1.7, 1H), 8.99 (d, J=2.1,
1H), 8.82W0@0123142090, 1H), 8.45 (s, 1H), 8.41 (t, J=2.1, PCHEP2@240068¢],
J=2.1, 1H), 8.15 (td, J=8.0, 1.9, 1H), 8.06 (s, 1H), 7.65 (m 1H), 7.47 (m
2H), 4.14 (m 251H), 2.86 (d, J=11.3, 2H), 2.21 (s, 3H), 2.02 (m 6H). 30
WO 2012/ 119690PCT/ EP2012/ 000630 63 Ex&aple 7 - Synthesis of Conpound 12
The synthesis can be perfornmed simlarly to exanple 2. 25Exanple 8 -
Synt hesi s of _Co |ound 13 The synthesis can be performed as in exanmple 1,
step 5. WO 9690PCT/ EP2012/ 000630 64 I1. Assays Exanple 9: In-vitro
(enzyne) assay for determnation of the efficacy of inhibitors of the
i nhi bition of TCE-het a- nedi.at effects, 5The kinase assay was carried out
as 384-wel | I'I aggﬂﬁ':f?bs?gﬁ %@thgf%‘m"&* %ﬁﬁe "}cYLeR;',""439 nM of GST- SMAD2 and
3 M of ATP (wi The fli3pitlg @RBRANEleginthesidet ant thahiatetided. Hawdvet, af liegol une
of 35 pl1(20 of HEPES, 10 niM of 2, 5 of M 2, 1 of DIT, 0.1 %
of BSA,g pH 7N KPPRE; Pé8%a\ﬂe{ﬁ?”tséﬁ(?glgh@ﬁtaé‘ﬁ%’?@ﬁ6"‘%8'?&!8%12/'%% h§R8) at 30C
for 45 min. Thepoewstdiferenthis st opped using 25 pl of 200 mM 10 EDTA
solution, filtered with suction at roomtenperature after 30 mn, and the
wells were washed with 3 tines 100 pl of 0.9 A NaCl solution. Radioactivity
was mneasur ed Examiphe1 T@yohesis.of ToenpbObd 1val ues were cal cul ated usi ng RS1.
The results are given in Table 2. 15Exanple 10: Inhibition of Smad2/3
phosphoryl ation in M/1Lu cells by TG~
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s
[ + | —_—

F -
(HO),B

Cl Cl

THF

0 HNX Nar ™ Ny
¢ »

~ s ~
H.N~ N~ ~C} room temperature N° N° C

PACL(PPh,), N
KHCO,THF

15

=
N
HNT X
F

HN
2
EN\ AN
KO'Bu N N7
dioxane

1. A solution of of 4.81 g (27 mmol) 4,6-dichloro-pyridine-2,3-diamine
(synthesis described in J. E. Schelling, C. A. Salemink, Rec. Trav. Chim. Pays-Bas
91, 650 [1972]) in 50 mi THF was treated with 5.22 g (27 mmol) of a 30% solution of

glyoxal in water and the mixture was stimed for 3 days at room temperature. The

20

25
reaction mixture was evaporated and the residue was partitioned between

dichloromethane and diluted sodium carbonate solution. The organic phase was
dried over sodium sulfate and evaporated. The residue was chromatographed on a
silica gel column with cyclohexane/ethyl acetate as eluent yielding 6,8-dichloro-
30 pyrido[2,3-b]pyrazine as off-white fine needles; HPLC/MS (B): 1.93 min, [M+H] 200.
'H NMR (400 MHz, CDCl3) = 9.16 (d, J=1.7, 1H), 9.05 (d, J=1.7, 1H), 7.89 (s, 1H).
2. A solution of 1.60 g (8.00 mmol) 6,8-dichloro-pyrido[2,3-b]pyrazine,
1.12 g (8.00 mmol) 2-fluorophenylboronic acid and 961 mg (9.60 mmol) potassium

35 hydrogen carbonate in 16 ml THF and 1.6 ml water was heated to 80° C under



beta receptor | kinase inhibitors This assay was used to determ ne the

i nhi bitory potency of conpounds on TGFbet a-i nduced phosphoryl ati on of Smad2
(Ser 4651M020AM198Rad3 ( Ser 423/ 425). M/1-Lu cells (| ungPEPEPRERI0SN6IE ]

line frommnk Mustel a vison; ATCC nunber: CCL- 2064) were seeded in DVEM
(I'nvitrogen) supplemented with 10% fetal bovine serum (Pan Biotech) at a
defined cell density in 24-well or 96-wsl| plates (24-well plate: 1.5x105
cells per well; 96-well plate: 4x104 cells per well). Cell cultures were

i ncubated in DMVEM at_ 37 nd %.CO2. On the next day, the pedium was

repl aced and elgpggn-\,@]ﬁé‘i@rfﬂﬂ:(@ﬂ%{“\}’g@) pigytripge W?SBP'\é?)‘W@dFm(I'bW'W@eday,
serial 25di| uveanadddd armnpewnidtire s stestedr 16 hisha 80el0. FVatdrvad asddeab ek f or
RED syst ome) (RCCSATE EANELFe SE Mt Waf MehRl G daraeEnand yoar co ver o
(Pat hSogn_ Phospon QI K. oo enol] fo Tornn o oe) e ne LR 2

det ect s530pho SN JPRVLEY AT AL et T ASE R Mor] #3t ed’ Srads with ¢ he
phosprdm- speci fH GIMR {4000z, TOEI)6t=29.68 :(dmha.t?ede@lQ&(dam.w,nmJi, mbqa,eld cel |h S
served as positjve, an t) t 009 ackaround contraol). The
concentrati onJﬁ#At @gﬁ@?é)'é%s%%w@ﬁ (1”(‘:01@?‘2%?’& %('g).v %%7((\‘}‘7’9v)~”11ﬂ-gal I

wel | s. Dose-regporssaHyel ati onships were fitted using curve fitting
algorithns of the RSl statistics software package 35(Brooks Automation Inc.

RS/ 1- Statistical Tools Handbook. Release 6.2) to WO
2012/ 119690PCT/ ER2012/ GOSH3MnoE 5262 .20 nirhél) 8 QRAREAB!(2HIUOR-FHenMy Ch

T e B B B O Sl e R ™
Rt. [m ni HPLE0.7 mg (0.22 mmol) 4-aminopyridine and 47.3 mg (0.42 mmol) potassium-tert-
butoxide were added and the mixture was stirred at the same temperature for 5
minutes. Water was added to the reaction mixture. The resulting precipitate was
15 filtered off and washed with water. The filtrate was extracted several times with
dichloromethane; the organic phase was dried over sodium sulphate and
evaporated. The residue was combined with the filtrate and purified by preparative
HPLC. The fractions containing product were evaporated and partitioned between
sodium hydrogen carbonate solution and dichloromethane. The organic phase was
20 dried over sodium sulphate and evaporated yielding [6-(2-fluoro-phenyl)-pyrido|2,3-
b]pyrazin-8-yl}-pyridin-4-yl-amine as yellow crystals HPLC/MS (A): 1.37 min, [M+H]
318.
'H NMR (400 MHz, DMSO) & = 10.06 (s, 1H), 9.19 (d, J=1.8, 1H), 8.99 (d, J=1.8,
1H), 8.50 (m, 2H), 8.11 (td, J=8.0, 1.9, 1H), 7.97 (d, J=1.5, 1H), 7.58 (m, 3H), 7.41
25 (m, 2H). '

Compounds 2 and 14 were prepared similarly.

30

35



/M5 IM+tH) TI 1R activity (Exanple 9) 0>10 pM +1-10 pM ++<1 pM 1-13R activity
(Exanple 10) 0>10 pM +1-10 pM++<1 PM1 N HN N 1 101 [6-(2-
Fl uor opheNQI2p12/139690do[ 2, 3- b] pyrazin- 8-yl]- PCT/EP2012/000630
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Example 2 - Synthesis of Compound 3

peracetic Nel

—_——

NN
; chlorobenzene EtOAc

[ [ H

N B B B(O )2 PdCL(PPh,),

[N [ NaHCO,
KOAC DMF/H,0

F‘dCL‘,(PPh3)2

10

/ [
1. CH,S0,Cl/pyridine
2. propylamine

15

20
1. Under stirring, 184 mi (2.00 mol) phosphorus oxychloride was added

slowly to a suspension of 146 g (1.00 mol) 2,6-naphthyridine-1(2H)-one in 1500 mi
chlorobenzene at room temperature. The reaction mixture was heated to 100° C,
stirred at this temperature for 16 hours and then cooled to room temperature. The
solids were filtered off, washed with chlorobenzene and dried under vacuum. The
residue was taken up in 1.5 | ice-cold water, 350 ml 50% aqueous sodium hydroxide

solution to reach a pH value of 7 — 8. The precipitate thus formed was filtered off,

25

washed with water and dried under vacuum yielding 1-chloro-[2,6]naphthyridine as
brown crystals; HPLC/MS (A): 1.62 min, [M+H] 165.

'H NMR (400 MHz, DMSO) 6 = 9.54 (d, J=0.8, 1H), 8.86 (d, J=5.9, 1H), 8.54 (d,
J=5.6, 1H), 8.11 (dd, J=5.6, 0.8, 1H), 8.07 (d, J=5.9, 1H).

30

2. Under stirring, 205 mi (1.2 mol) peracetic acid (39% solution in acetic
acid) was added to a solution of 98.8 g (0.60 mol) 1-chloro-[2,6]naphthyridine in 500

35 ml ethyl acetate and the mixture was stirred 18 hours at room temperature. The



pyridin-4- yl-amne 1.37 (A) 318 ++ ++ 2 .-- | N--..

a 110

pyri di n- VORD12441P698 1. 55 (A) 352 ++ ++ PCT/EP2012/000630
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reaction mixture was diluted with water and acetic acid, treated with portions of
sodium disuifite under stirring until a peroxide test was negative. Then the mixture
was adjusted to pH value of 8 with aqueous NaOH. The solids were filtered off,
washed with water and dried yielding 1-chloro-[2,6]-naphthyridine 6-oxide as slightly
yellow crystals. The organic phase of the filtrate was separated, dried over sodium
sulfate and evaporated. The residue was crystallized from tert-butyl-methyl-ether
yielding another crop of product. HPLC/MS (A): 1.16 min, [M+H] 181.

"H NMR (400 MHz, DMSO) 8 = 9.00 (d, J=1.8, 1H), 8.33 (d, J=5.7, 1H), 8.28 (dd,
J=7.3, 1.8, 1H), 8.04 (d, J=7.3, 1H), 7.71 (d, J=5.6, 1H).

3. A suspension of 1.30 g (5.00 mmol) 8-chloro-6-(2-fluoro-phenyl)-
pyrido[2,3-b]pyrazine, 1.65 g (6.50 mmol) bis-pinacolato-diboron and 1.47 g (15
mmol) dry potassium acetate in 20 ml THF was heated to 80° C under nitrogen.
Then 70 mg (0.10 mmol) bis-(triphenylphosphine)-palladium(l})-chloride was added
and the reaction mixture was stirred for 16 hours at 80° C. The mixture was cooled
to room temperature and water was added. The resulting precipitate was filtered off,
washed with water and dried under vacuum yielding {6-(2-fluorophenyl)pyrido[2,3-
b]pyrazin-8-yl]-boronic acid as dark grey solid; HPLC/MS (A): 1.72 min, [M+H] 270.
'H NMR (400 MHz, DMSO) 6 = 9.23 (d, J=1.8, 1H), 9.10 (d, J=1.8, 1H), 9.06 (s, 2H),
8.44 (d, J=2.5, 1H), 8.10 (td, J=7.8, 1.6, 1H), 7.63 (m, 1H), 7.44 (m, 2H).

4, A suspension of 120 mg (0.45 mmol) [6-(2-fluorophenyl)pyrido[2,3-
blpyrazin-8-yllboronic acid, 73 mg (0.41 mmol) 1-chloro-{2,6}-naphthyridine 6-oxide
and 41 mg (0.49 mmol) sodium hydrogen carbonate in 1 ml DMF and 0.5 ml water
was heated to 50° C under nitrogen. Then 5.7 mg (0.008 mmol) bis-
(triphenylphosphine)-palladium(ll)-chloride was added. The reaction mixture was
stirred for 16 hours at 80° C. Water was added and the resulting precipitate was
filtered off, washed with water and dried under vacuum yielding 6-(2-fluoro-phenyl)-
8-(6-oxy-[2,6]naphthyridin-1-yl}-pyrido[2,3-blpyrazine as light brown solid; HPLC/MS
(A): 1.61 min, [M+H] 370.

5. 40 mg (0.35 mmol) methanesulfonyl chloride was added slowly to a
suspension of 107 mg (0.29 mmol) 6-(2-fluoro-pheny!)-8-(6-oxy-[2,6]naphthyridin-1-
yl)-pyrido[2,3-b]pyrazine in 0.9 ml pyridine and the reaction mixture was stirred for

90 minutes at room temperature. Then 430 mg (7.27 mmol) propylamine were

., NHN----. N -.
[ 6-(5- Chloro-2- fluorophenyl)- pyrido[2,3- b]pyrazin- 8-yl]-

1



3 U ( 51642- Fluorophenyl)- pyrido[2,3- b]pyrazin8-yl]- [2,6]naphth
yridin-1- ylamne 1.45 (A) 369 ++ ++ 4 22 - * zZ\ | | \ Z 5-[6-(2-

Fl uor opheMQ2P12/1d949%0do[ 2, 3- bl pyrazin- 8-yl]-

(A) 368 ++
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added and the mixture was stirred for another 90 minutes at room temperature. The
reaction mixture was partitioned between water and dichloromethane. The organic
phase was dried over sodium sulfate and evaporated. The residue was
chromatographed on a silica gel column with dichloromethane/methanol as eluent
yielding 5-{6-(2-Fluoro-phenyl)-pyrido[2,3-b]pyrazin-8-yi]-[2,6]naphthyridin-1-ylamine
as light brown crystals; HPLC/MS (A): 1.45 min, [M+H] 369.

'H NMR (400 MHz, DMSO) & = 9.20 (d, J=1.7, 1H), 8.91 (d, J=1.7, 1H), 8.71 (d,
J=5.8, 1H), 8.31 (d, J=2.2, 1H), 8.25 (dd, J=5.8, 0.8, 1H), 8.21 (td, J=7.9, 1.8, 1H),
7.77 (d, J=6.0, 1H), 7.64 (m, 1H), 7.46 (m, 2H), 7.26 (s, 2H), 6.33 (dd, J=6.0, 0.8,
1H).

Compounds 5 and 8 were prepared similarly.

Compound 4 was prepared similarly according to the following reaction scheme:

B(OH),
N\ ~ F
L1
peracetic 0 N N
=N acid ~N
= - -
EtOAc
B Br PdCL,(PPh,),
NaHCO,
DMF/H,0
1. CH;S0,Cl/pyridine
2. propylamine
Example 3 - Synthesis of Compound 6
B(OH), NH,
N
Y NN
g ~ + , —_—
N° N =

i soqui nol i RCT/EPQ013/6D0e80 1. 61



WD 2012/ 119690PCT/ EP2012/ 000630 66 5 71\ 51645- Chl oro-2- fl uorophenyl)-
pyrido[2,3- b]pyrazin- 8-yl]- [2,6]naphth yridin-1- ylamne 1.72 (A) 403 _
++ 6 zi NVO20/M186902-  Fl uor ophenyl ) - pyrido[ 2, 3- b] pyr £TAP2@2/pP0630

[2, 7] naphth yridin-1- ylamne 1.32 (A) 369
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The reaction was performed similar to example 2, step 4.

Example 4 - Synthesis of Compound 7

Ci =N
5 Nav'y  F =N Cs,CO, I Ny
[ + U Ny N
g —
N~ N ” Pd,(dba), N F
Xantphos [ P
dioxane N

The reaction can be performed similar to a literature procedure: J. Yin, S. L.

10 Buchwald, J. Am. Chem. Soc. 2002, 724, 6043-6048.
Example 5 - Synthesis of Compound 10
B(OH),
N ~
X F
2
15 ' NTN
N ] ' SN PdCL(PPhy, PdCL(PPh,),
—«N\;\B/O N P NaHCO,
20 0 Br KsPO, DMF/H,0
DME ‘
25

1. A suspension of 5.68 g (20.0 mmol) 3-bromo-5-iodo-pyridine, 4.37 g (21.0
30 mmol) 1-methyl-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazol and
8.49 g (40.0 mmol) tri-potassium-phosphate-trihydrate in 40 ml 1,2-
dimethoxyethane was heated to 80° C under nitrogen. Then 281 mg (0.40
mmol) bis-(triphenylphosphine)-palladium(li)-chloride were added. The reaction
mixture was stirred for 16 hours at 80° C. The reaction mixture was cooled to

35 room temperature and partitioned between water.and dichloromethane. The



++ ++ 8 NN"- ...--- NH2 "N ----- 0 5-[6-(2,5- Difluorophen
yl)pyrido[2,3 -b]pyrazin-8- yl]-2,6- naphthyridin -1-amne 1.67 (B) 387
z 9 6-(2-WORPRSMBAenyl )-8- {5-[1-(1- nethyl- PCT/EP2012/000630
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organic phase was dried over sodium sulphate and evaporated. The residue
was chromatographed on a silica gel column with dichloromethane/methanol as
eluent yielding 3-bromo-5-(1-methyl-1H-pyrazol-4-yl)-pyridine as colourless
crystals; HPLC/MS (A): 1.77 min, [M+H] 238/240.

5
2. A suspension of 119 mg (0.50 mmol) 3-bromo-5-(1-methyl-1H-pyrazol-4-yl)-
pyridine, 148 mg (0.55 mmol) [6-(2-fluorophenyl)pyrido[2,3-b]pyrazin-8-yi}-
boronic acid and 7.0 mg (0.01 mmol) bis-(triphenylphosphine)-palladium(il)-
chloride in 1 ml DMF was heated to 80° C under nitrogen. Then a solution of 50
10 mg (0.60 mmol) sodium hydrogen carbonate in 0.5 ml water was added and the

reaction mixture was stirred for 18 hours at 80° C. The reaction mixture was
cooled to room temperature. Water was added and the resuilting precipitate was
fitered off, washed with water and dried under vacuum. The residue was
chromatographed on a silica gel column with dichloromethane/methanol as

15 eluent yielding 6-(2-fluoro-phenyl)-8-[5-(1-methyl-1H-pyrazol-4-yl)-pyridin-3-yl}-
pyrido[2,3-b]pyrazine as off-white solid; HPLC/MS (B): 2.27 min, [M+H] 383.
'H NMR (500 MHz, DMSO) & = 9.24 (d, J=1.7, 1H), 8.12 (d, J=1.7, 1H), 8.98 (d,
J=2.1, 1H), 8.84 (d, J=2.0, 1H), 8.41 (m, 2H), 8.34 (s, 1H), 8.16 (td, J=8.0, 1.8,
1H), 8.05 (s, 1H), 7.66 (m, 1H), 7.48 (m, 2H), 3.91 (s, 3H).

20
Compound 11 can be prepared similarly.

25

30

35



yl)-1H pyrazol -4- yl]-pyridin- 3-yl1}- pyrido[2,3- b]pyrazine 1.47 (A) 466
++ ++ 10/ \ / z /\ z \= 6-(2- Fluoro- phenyl)-8- [5-(1- nethyl-1H
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Example 6 - Synthesis of Compound 9

N=—
>ro N NN kPO,
»—-N = B\/O + _ —_
6 o o( I PACL(PPh,),

DME
B(OH),
N\ N
| o)
»e .
10 . ©

PACI(PPh3),  NaHCO,

DMF/H,0
15
H,C=0
formic acid
20

1. A suspension of 5.68 g (20.0 mmol) 3-bromo-5-iodo-pyridine, 7.55 g (20.0
mmol) 4-[4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yi]-piperidin-1-
carboxylic acid tert-buty! ester (synthesis described in WO 2007/066187) and
8.49 g (40.0 mmol) tri-potassium-phosphate-trihydrate in 40 ml 1,2-

25 dimethoxyethane was heated to 80° C under nitrogen. Then 421 mg (0.60 mmol)
bis-(triphenylphosphine)-palladium(ll)-chloride and 50 pl (0.361 mmol)
triethylamine were added. The reaction mixture was stirred for 16 hours at 80° C.
The reaction mixture was partitioned between THF and saturated sodium chloride
solution. The organic phase was dried over sodium sulfate and evaporated. The

30 residue was recrystallized from isopropanol yielding 4-[4-(5-bromo-pyridin-3-yl)-
pyrazol-1-yl]-piperidine-1-carboxylic acid tert-butyl-ester as slightly yellow
crystals; HPLC-MS (A): 2.41 min, [M+H] 407/409.

2. A suspension of 296 mg (0.73 mmol) 4-[4-(5-bromo-pyridin-3-yl)-pyrazol-1-yl}-
35 piperidine-1-carboxylic acid tert-butyl-ester, 215 mg (0.80 mmol) [6-(2-



b] pyrazine 2.27 (B) 383 ++ ++ WD 2012/ 119690PCT/ EP2012/ 000630 67

2-[ 44516-

(2- Fluorophen yl)pyrido[ 2, 12 3- blpyrazin- 1.63 (A
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fluorophenyl)pyrido[2,3-b]pyrazin-8-yl]-boronic acid and 10 mg (0.015 mmol) bis-
(triphenylphosphine)-paliadium(il)-chioride in 1.5 ml DMF water was heated to
80° C under nitrogen. Then a solution of 73 mg (0.87 mmol) sodium hydrogen
carbonate in 0.75 ml water was added. The reaction mixture was stirred for 20
hours at 80 °C. The reaction mixture was cooled to room temperature. Water was
added, the resulting precipitate was filtered off, washed with water and dried
under vacuum. The residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 4-(4-{5-[6-(2-fluoro-phenyl)-
pyrido[2,3-b]pyrazin-8-yl]-pyridin-3-yl}-pyrazol-1-yl)-piperidine-1-carboxylic acid
tert-butyl ester as off-white solid crystals; HPLC-MS(A): 2.37 min, [M+H] 552.

3. A solution of 85 mg (0.15 mmol) 4-(4-{5-[6-(2-fluoro-phenyl)-pyrido[2,3-
blpyrazin-8-yl}-pyridin-3-yl}-pyrazol-1-yl)-piperidine-1-carboxylic acid tert-buty]
ester in 0.5 mi formic acid was treated with 36 pl (0.45 mmol) 35 % aqueous
formaldehyde solution and heated to 80° C. The reaction mixture was stirred at
this temperature for 4 hours. The volume of the reaction mixture was reduced
under vacuum and 2 N aqueous NaOH was added. The resulting precipitate was
filtered off, washed with water and dried. The residue was chromatographed on a
silica gel column with dichloromethane/methanol as eluent yielding 6-(2-fluoro-
phenyl)-8-{5-[1-(1-methyl-piperidin-4-yl)-1H-pyrazol-4-yl}-pyridin-3-yl}-pyrido[2,3-
b]pyrazine as off-white solid; HPLC/MS: 1.47 min, [M+H] 466.

'H NMR (400 MHz, DMSO) & = 9.24 (d, J=1.7, 1H), 9.12 (d, J=1.7, 1H), 8.99 (d,
J=2.1, 1H), 8.82 (d, J=2.0, 1H), 8.45 (s, 1H), 8.41 (t, J=2.1, 1H), 8.40 (d, J=2.1,
1H), 8.15 (td, J=8.0, 1.9, 1H), 8.06 (s, 1H), 7.65 (m, 1H), 7.47 (m, 2H), 4.14 (m,
1H), 2.86 (d, J=11.3, 2H), 2.21 (s, 3H), 2.02 (m, 6H).

413
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Example 7 - Synthesis of Compound 12

»,

° O’\_’ N= | N K.PO N=—
5 N\;\ 0 l S
B|’ + P —————
Br PdCi(PPh,),
DME
B(OH),

’ [% Q .

PdCI,(PPhy), NaHCO,
DMF/H,0

15

HCl/dioxane

20

The synthesis can be performed similarly to example 2.

o5 Example 8 - Synthesis of Compound 13

B(OH)2
PdCl,(PPh,),
[ NF
(J:) NaHCO,
DMF/H,0

30

The synthesis can be performed as in example 1, step 5.

35
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Example 9: 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-
ALKS5, 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 pi (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 ul of 200 mM
EDTA solution, filtered with suction at room temperature after 30 min, and the wells
were washed with 3 times 100 pl of 0.9 % NaCl solution. Radioactivity was meas-
ured in the TopCount. The ICs values were calculated using RS1. The resuits are
given in Table 2.

Example 10: 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).
Mv1-Lu celis (lung epithelial cell line from mink Mustela vison; ATCC number: CCL-
B64) 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
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/m!; R&D
systems) was added. After one hour of ligand stimulation, lysates were prepared
and analyzed using an enzyme-linked immunosorbent assay kit (PathScan
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
were fitted using curve fitting algorithms of the RS1 statistics software package

(Brooks Automation Inc. RS/1- Statistical Tools Handbook. Release 6.2) to
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25R7deno es

=S,

hnrl ﬁl ] \JL‘PL\II n.

at ons,

=NY,

1 2

2

A54

Xdenot es

having 3, 4, 5 6, 7 or 8
having 1, 2, 3, 4,

5

6

A

- O,

- NH- COOA,

OCO- NH- ( CYY) n- NYY,

=0; denotes H or Adenot es

9 or 10

5 PCB/EPZ013/00®3C at ons
each of which can independently

| east one substituent 20sel ected from
CN, Ci3, OY; R2denotes H, A
-NYY; R4, R5, R6independently from each ot her

t%ﬁélf—&x@inh%ltw &me%a %( CYY) n-

-NH2 or

C

~ B~ |

Compound

whi ch 1,

\yl TV T 17T

2, 3, 4, 5, 6

Structure

] =]

O

Name

M

OOy

HPLC
MS
Rt.
(min]

HPLC
IMS
[M+H]

+—8;
TRR
activity
(Example
9)
0 >10pM
+ 110 uM
++ <1 uM

TRR
activity
(Example
10)

G0 >10uMm
+ 110 pM
++ <1 pM

N\ =
e
N N

F

[6-(2-
Fluoro-
phenyl)-
pyrido[2,3-
blpyrazin-
8-yl}-
pyridin-4-
yl-amine

1.37

318

++

++

Ci

[6-(5-
Chloro-2-
fluoro-
phenyl)-
pyrido[2,3-
blpyrazin-
8-yl
pyridin-4-
yl-amine

1.55
(A)

352

++

++

5-[6-(2-
Fluoro-
phenyl)-
pyridof2,3-
blpyrazin-
8-yl}-
[2,6)naphth
yridin-1-
ylamine

1.45
(A)

369

++

++

5-[6-(2-
Fluoro-
phenyl)-
pyrido[2,3-
blpyrazin-
8-yl
isoquinolin-
1-ylamine

1.61
(A)

368

++

++

\ 4




69 or 7 H atons can be repl aced i ndependently from one anot her by Hal

and/ or

anot her BYO20@/11%90S0O, SC2,

denotes cyclic al kyl
unsat ur at ed, nono-,
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 683, 19 or

or

bi -

a - CY=CY- group and/or a - CECI/E§2&2{90068&r

with 3, 4, 5, 6 or

in which one or two CH2 groups can be repl aced i ndependently of one

7 C atons; Netdenotes a saturated

or tricyclic heterocycle having 3, 4, 5, 6, 7,

or 5 N, 0 and/or S atonms, which can 10i ndependently from each ot her be

20 C atons and 1, 2, 3, 4

substi t ut ed—by—at eas%w"ﬂ%swaﬂcs*'*'mn* Rf—Het 2denotes—a—sat urated-or
unsat urat €d, nono-| bi- or t)fi cycllc5ﬂfét5er00ycle having 3, 4, b, 6, 7,8,
9, 10, 11) 12, 13, }14, By 17, 99 or 20 € aton and 1,2, 153,}4 or
5N O andE/or S at pns, G an |ndg,ri(,e,;|pently f om eath ot her | be
substi t ut ed by5 at feast dne substifyewbrsel ected|f 518%” he group of Hal| A
-(CYY)n-0Y, -(CYY)n- YY) n- Het 3py(@@¥Y) n{&Het 3,"8Y| N2, CN, CCov,
- CO NYY, 1NY-CQOA, 2- I S(0),,A] -COHet3, -0 CYY)n-I\ﬂYY, -
0(CYY) B- Hbt 3, - NH+ COCK, ,[2-y' P 0- (CYY) n- NYY,
- NH- 000- ( CYY) 0- Het B, CYY) nybl¥iXe
-NH-CONH(CYY), Fret3—ecoO-NHCEY O i-—NYY—-D00-NHH-OYY+—Het 3—CHO—COA] =S,
25=NY, =0] Het3denotes a 3=t urated ongipsaturated, nonp-, bi- pr tricyglic
het erocyclie having|3, 4n% , 8, FprolOf 11, {2, 13} 14, 15} 16, 17| 18,
19 or 20 € atons aand 1, 4 or | 5PiNNYID ¢L1nd/ or{S atops, which can
30i ndependent |y from each ot her be % 15’§[1213t it ed2 by | past_one| substi t hient
sel ectad firomthe ¢roufe A, ) nt OA) - C%‘%%-\IYY SY, | NOZT ON
COOY, - CONYY, -NY-Q%O?E; - 5024 S(0), A -NACOOA, -NH CO NYY,
CHO, COA, |=S, =N, |=0;“35Mal dendte$ Fidingt, |Br or|l; 7p ndenotpes 0, 1,]or
2; ndenot é}s 0, 1, 2, 3 or 4 and they'ﬁ'ﬁ'y%l bl ogi cal | y agceptabl g salts,
sol vat es, jtautomers—and ster SOMETS t-hereof—rnhetudipg—rxtur-es—thereof
inall ratiios. 2. Corrpounds Foforrryl a ((I |){according tp claimi,
5[6-(2,5-
P Dlﬂuorophen
15 8 N ooyrang. | 87| 3a7 ++
[ yl-26- (B)
N F naphthyridin
-1-amine
F
6-(2-
Fluoro-
phenyl)-8-
20 5-01-(1-
methyl- ;
iperidin-4- 14
9 P 3()—1H— (A) 466 +4+ +4
pyrazol-4-
yl}-pyridin-
3-yl+-
pyrido[2,3-
blpyrazine
25 6-(2-
Fluoro-
phenyl)-8-
[5-(1-
methyl-1H- | 2.27
10 pyra)z/oM- (B) 383 + ++
yl)-pyridin-
3-yll-
rido[2,3-
30 l?)i(pyra[zine

35




W. 7/v6/ -W 'wd R3,,,..,N,.,, 1 RNNRL wherein: A denotes absent or
together with X and Wb and W5 20denotes nono- or bicyclic aryl having 3, 4,
5, 6, 7, 8O201¢1196P0 C at ons, each of which can i ndepend&tTiBP24120MG68&ch

ot her be substituted by at |east one substituent R7 according to claim1,
or together wwth X and Wb and W6 denotes Het according to claim 1,

25Xdenot es absent, NR4 or CRS5R6 with &4, R5, R6 being according to claim1l
or together with A' and Wo and W6 denotes nono- or bicyclic aryl having 3,

41 51 61 7 R1 9 or 10 Catons each—of —whi-ch—can |rjr}£lr‘_penlrlnnf|y f rom-each
ot her be substl t utied by at /I"‘ﬁﬁo na[ﬁaﬁuqstl tuint R7 laccording to claiml1,
or together with A a nd W6 jden@tes |Het a cordirjg to claim1; wjth
the first| proviso |t hatl Xis abseplltt"rfgge” s alsq absent and Wp is diregctly
Iinkedtothe pyrijdo - b] pyr azi %é‘% , 1aRd V\nththe second provi so
that if X is'RR4 35 - \/\ozawzm%esg@ycwéﬁémz/ 0b0630 71+
independently from egtihy dendt e8-N-3r |CR8, Wwith the provigo that Jit
| east dng of W, W, W3, W, VBPHIYYINT denot s absent, H, A -OY, {NYY,
-NY-COY of Het2, with Y and Het 2 be|ff§-@sdording to cllaim1, where injcase
Het2 refers to Het|]3, Het3 being allso accorlding tlo claiim1l; and the
physi ol ogi cal | y adcept abl e_sal ts so¥-pBat-eq, tautjoners |and steneoi sonens
t her eof , |i ncl udi ng m xt uses theredf Chlprodi || ratiqs. 3. Qonpound|according to
claiml or 2, wherlein fluoro-
phenyl)pyri 165
do[2,3- .
10 14 [ bipyrazin- A) 392 ++ ++
8-
yljfuro[3,2-
b]pyridin-7-
amine
15
20
25
30

35



X denotes NR4 or CR5R6 with R4, R5, R6 being according to claim1l,
preferably denotes NR4, and wherein in case of forrmula (11) A is absent;
and t he pHMOAIBYIAY%al |y acceptable salts, solvates, taulPORdP3013/00630
stereoi sonmers thereof, including m xtures thereof in all ratios.
204. Conpound according to claim1 or 2, wherein in case of formula (1) X is
absent or wherein in case of fornula (@gl) X and A are both absent and W
is directly linked to the pyrido[2,3-bl pyrazine noiety or wherein in case
of formula (1l) X together with A and Wo and W denotes 25 nobno- or
bicyclic ary ' ing 3, 4, 5 6, 7, 8 9 or 10 C atons, each of which can
i ndependently from each other be substituted by at | east one substituent R7
according to claiml, or rein in case of formula (11) X together with A
and Wb and wﬂ-deﬁg%@§“ﬂ8§%g§HWPgﬂhg to claim1; 30and the physiologically
acceptabl e salts, solvates, tautoners and stereoi soners thereof, including
m xtures thereof in all ratios. 5. Conpound according to any of clains 1 to
4, whePein WO 2012/119690PCT&éﬁ§b12/000630 72 in case of formula (1) Het
and in case of fornmula (I1) X together with A° and Wb and W6 and the
het erocycl e consisting of WL|to W5 are independently from each other
sel ected fromtheR@ro c0 ing of: pyridinyl, pyridin-3-yl,
pyridin-4-yl, naphth 1idi yI:\[2,7]naphthyridin-1-yl,
[ 3, 7] napht hyri di n-1-y}, 6] ht hyri di n-1-yl, isoquinolinyl,
i soqui nolin-1-yl ,REYrroNOopyrNdi nyR1 py&{olo[S,Z-c]pyridin-l-yI,
furopyrpdi nyl, furo[3,2-bjpyridin-7-y1}’ and the physiologically acceptable
salts, solvates, tautomers and stereoi soners thereof, including m xtures
thereof in all ratios. 6.Conmpound according to any of claims 1 to 5,
wherein X 15 X, We, Ws 20 Het 25Het2 30Het3 35WL, W2, W8, in case of
formula (1) or formula (I1) is absent or denotes NR4, wherein in case of
formula (I1) if is absent, A is, also absent b is directly linked to
the pyrido[2,3- B pyrazine moi P3P Sort RRE or EREREY

15 R1 denotes monocyclic ary! having 3,4, 5,6, 7or 8 C

atoms or a monocyclic heteroaryl having 1, 2, 3, 4, 5,
6,7or8Catomsand1,2,3,40r5N, Oand/orS
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,

R2 denotes H, A, -OY, -NH, or -NAA;

R3 denotes H, A, -OY or -NYY;

R4, R5, R6 independently from each other denote absent, H, A;

R7 denotes Hal, A, -(CYY),-OY, -(CYY)-NYY, (CYY),-
Het?, (CYY),-O-Het?, SY, NO,, 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;

Y denotes Hor 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, 6

20

25

30

35



in case of fornmula (I11) together denote nonocyclic aryl having 5 or 6 C
atons, each of which can i ndependently from each other be substituted by at
| east oneWOUIBEY§19a¥8nt R7, or together denote Het; and d@adER3013/08¢BUr at ed
or unsaturated, nono- or bicyclic heterocycle having 3, 4, 5, 6, 7, 8 or 9
C atons and 1 or 2 atons, which can independently from each other be
substituted by at |east one substituesd R7, and denotes a saturated or
unsat urated, nono- or bicyclic heterocycle having 3, 4, 5, 6, 7, 8 or 9 C

atons and 1 or 2 atons, which c ndepen ntI frome %{51 ﬁﬂ be
substituted by at |east one sut9§ BEAS @B e e C?‘?'(S‘H?’P egrotipMeeHal |, A,
- (CYY), -0Y or -(CYY)n-Het3; an@nde.aabyesiaaar&mruﬁamﬂ e @M@Uﬂ{zégfrﬁibs monO-
or bicyclic heterocycle having

6,. 7 9 C at
atons, whi ch can independent| yclap8ﬁlr%§§?1ed’df’ﬂée‘?e”88m§'u?f§”gﬁ%ggﬁaB¥/ai?' | east

one substituent selected from theasoypa aby+ay- groupandBbaio=cageuef fornmul a
(I'l') independently fromeach oth WO 2012/ 119690PCT/ EP2012/ 000630 73 WM,

W5, Wsdenote N or CR8, with thé’rg?%‘i’}%ﬁycﬂ'ﬁé{kyh‘t"th o510, BRE7 S algs: v, B,

WL, Wb, W6 is N Hateferably oneepbte¥h sa®atel ov\Bné,a‘zuHEte%ﬁehohbe pRidrer Ware
CR8 and Rldenotes nonocyclic a t ons_whi ch can 5be

I havi n
substituted by at |east one sulyé‘%g’f"ﬂm?rogi’eq'%f??‘éﬁp ?fr‘brﬁ fhé GOol® Yonsi sti ng

of Y, Hal, CN, CF3, OY; and R212R$3, 1R4i5depandmtbyrbo@awashfather denote
H or A and R7denotes A, -(C n- Het 2; and R8denotes absent,

YY),
H A -NYY or Het2: and 10Yden§té§rﬁ“brcgﬂpd/9rn§lam&16‘th@Q:’f‘l’?branched or

branched al kyl havi ng 1, 2, 3, lrﬁepénde@tﬂy?roﬁfe&h@tl@ér%@sub@ﬂdteﬁady%nm es F or
Cl; and nis 0, 1 or 2; 15 and HE’P sml&gl caIIy acceptabl e salts,

sol vates, tautoners and sterem%‘f’é Syl 7incl uding ni xtures ther eof
inall ratios. 7Heghpounds acccaédotagats@t@md@fuﬁéa%hﬁéﬁedln{oﬂoﬁ,m\Mﬁi ch are

sel ected fromthe 20group consiet! g of i cycle 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,

15 3,4 0r5N, 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)n-OY, «(CYY),-NYY, (CYY),-Het?, (CYY),-O-
Het®, SY, NO,, CN, COOQY, -CO-NYY, -NY-COA, -NY-

20 SOA, -SO-NYY, S(O)nA, -CO-Het®, -O(CYY).-NYY, -
O(CYY),-Het’, -NH-COOA, -NH-CO-NYY, -NH-COO-
(CYY)a-NYY, -NH-COO-(CYY),-Het’, -NH-CO-NH-
(CYY)n-NYY, -NH-CO-NH(CYY),-Het’ -OCO-NH-
(CYY),-NYY, -OCO-NH-~(CYY),-Het’, CHO, COA, =S,

25 =NY, =0;

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 or 20 C atoms and 1, 2,
3,4 or 5N, O and/or S atoms, which can

30 independently from each other be substituted by at
least one substituent selected from the group of Hal, A,
-(CYY),-0Y, -(CYY),-NYY, SY, NO,, CN, COOQY, -CO-
NYY, -NY-COA, -NY-SO,A, -SO,-NYY, S(O),,A, -NH-
COOA, -NH-CO-NYY, CHO, COA, =S, =NY, =0:;

35 Hal denotes F, Cl, Bror |



Compound 1 N |

NHNN NIl 0 Compound 2 1 N""1\1 HN N\ FN | a 40

Conmpound 3 |
WO 2012/119690 PCT/EP2012/000630
70
m denotes 0, 1, or 2;
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.
Compounds of formula (Il) according to claim 1,
W1,
/\ s W2
., W6 \
10 A W
W5 W3
7 W4
R3 N\ N
l ~ ~
15 R2 N N R1 an
wherein:
A’ denotes absent or together with X and W5 and W6
20 denotes mono- or bicyclic aryl having 3, 4, 5, 6, 7, 8, 9
or 10 C atoms, each of which can independently from
each other be substituted by at least one substituent
R7 according to claim 1, or together with X and W5
and W6 denotes Het according to claim 1;
25 X denotes absent, NR4 or CR5R6 with R4, R5, R6 being
according to claim 1 or together with A’ and W5 and
W6 denotes mono- or bicyclic aryl having 3, 4, 5, 6, 7,
8, 9 or 10 C atoms, each of which can independently
from each other be substituted by at least one
30 substituent R7 according to claim 1, or together with A’
and W5 and W6 denotes Het according to claim 1; with
the first proviso that if X is absent A’ is also absent and
W5 is directly linked to the pyrido[2,3-b]pyrazine
moiety, and with the second proviso that if X is NR4
35 W5 is CRS,;

74



NH2 ---"-N M N NNio Conpound 4 _ NH2 W N N4O Conmpound 5 NH2 ..---N M
Nio CI  Conmpound 6 | H2 N--e-N N NN4O

WO 2012/119690 PCT/EP2012/000630
71
W1, W2, W3, independently from each other denote N or CR8, with the
W4, W5, W6 proviso that at least one of W1, W2, W3, W4, W5, W6 is
N;
RS denotes absent, H, A, -OY, -NYY, -NY-COY or Het?, with
5 Y and Het? being according to claim 1, where in case Het?

refers to Het®, Het® being also according to claim 1;

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

10
3. Compound according to claim 1 or 2, wherein
X denotes NR4 or CR5R6 with R4, R5, R6 being according to claim 1,
preferably denotes NR4, and wherein in case of formula () A’ is absent;
15
and the physiologically acceptable salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios.
20 4. Compound according to claim 1 or 2, wherein

in case of formula (1) X is absent or wherein in case of formula (Il) X and A’
are both absent and W5 is directly linked to the pyrido{2,3-b]pyrazine moiety
or wherein in case of formula (1) X together with A’ and W5 and W6 denotes

25 mono- or bicyclic aryl having 3, 4, 5, 6, 7, 8, 9 or 10 C atoms, each of which
can independently from each other be substituted by at least one substituent
R7 according to claim 1, or wherein in case of formula ()l) X together with A’
and W5 and W6 denotes Het according to claim 1;

30 and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.
5. Compound according to any of claims 1 to 4, wherein

35



Compound 7 , ,- N4AO NH2 Conpound 8 Ne""'" I NN --..\ Nel 75 Conpound 9
N ENNi o Conmpound 10 _ -N
WO 2012/119690 PCT/EP2012/000630

72

in case of formula (I) Het and in case of formula (1) X together with A’ and W5
and W6 and the heterocycle consisting of W1 to W6 are independently from
each other selected from the group consisting of: pyridinyl, pyridin-3-yl,
pyridin-4-yl, naphthyridinyl, [2,7]naphthyridin-1-y), [3,7]naphthyridin-1-yI,

5 [2,6]naphthyridin-1-yl, isoquinolinyl, isoquinolin-1-yl, pyrrolopyridinyl,
pyrrolo[3,2-c]pyridin-1-yl, furopyridinyl, furo[3,2-b]pyridin-7-y;

and the physiologically acceptable salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios.

10
6. Compound according to any of claims 1 to 5, wherein

X in case of formula (1) or formula (i) is absent or denotes
NR4, wherein in case of formula (1l) if X is absent, A’ is
15 also absent and W5 is directly linked to the pyrido[2,3-
blpyrazine moiety; or
X, A, W5, W6 in case of formula (ll) together denote monocyclic aryi
having 5 or 6 C atoms, each of which can.independently
from each other be substituted by at least one substituent
20 RY7, or together denote Het; and
Het denotes a saturated or unsaturated, mono- or bicyclic
heterocycle having 3, 4, 5,6, 7, 8 or 9 C atoms and 1 or 2
N atoms, which can independently from each other be
substituted by at least one substituent R7; and
25 Het? denotes a saturated or unsaturated, mono- or bicyclic
heterocycle having 3, 4,5,6,7, 8or 9 C atoms and 1 or 2
N atoms, which can independently from each other be
substituted by at least one substituent selected from the
group of Hal, A, -(CYY),-OY or -(CYY),-Het*; and
30 Het® denotes a saturated or unsaturated, mono- or bicyclic
heterocycle having 3, 4, 5,6, 7, 8 or 9 C atoms and 1 or 2
N atoms, which can independently from each other be
substituted by at least one substituent selected from the
group of Hal or A; and
35 W1, W2, W3, in case of formula (ll) independently from each other



N N110 Conpound 11 NQi N ,ONC Conpound 12 .t4 N O Conpound 13 '"--- N NO
ci Conpound 14 / NI HN N 40 ci and the physiologically acceptable salts,
sol vat es,WO20126118498 and st er eoi soners thereof, includi n§CRBPRU2E8068Ner eof
inall ratios. 76

73
W4, \W5, W6 denote N or CR8, with the proviso that at least one of W1,

W2, W3, W4, W5, W6 is N; preferably one of W1, W2 or
W3 is N and the other W are CR8; and

R1 denotes monocyclic aryl having 5 or 6 C atoms which can
5 be substituted by at least one substituent selected from
the group consisting of Y, Hai, CN, CF;, OY; and
R2, R3, R4 independently from each other denote H or A; and
R7 denotes A, -(CYY),-NYY, -(CYY),-Het?;, and
R8 denotes absent, H, A, -NYY or Het?; and
10 Y denotes H or A; and
A denotes unbranched or branched alkyl having 1, 2, 3,
4,5,6,7 or8C atoms; and
Hal denotes F or Cl; and
n is0,10r2;
15
and the physiologically acceptable salts, solvates, tautomers and
stereocisomers thereof, including mixtures thereof in all ratios.
7. Compounds according to any of claims 1 to 6, which are selected from the
20 group consisting of:
Z N
HN X l
Compound 1 ANFEN
25 [ A~
N
F
Z N
HN X |
30 Compound 2 [N: t ]
N N
F

35



8. Process for manufacturing a conpound of forrmula (1) or formula (I11)
conprising the steps of: (a) reacting a conpound of formula (Il11) Z
----,,,, WO20RZINPRe (I11) wherein Z denotes Hal or B(OHPET/ERAH2{RQ063R2, R3
and Hal have the neaning as defined supra, with a conpound of fornula
(Iva), formula (I'Vb) or fornmula (V) HX-HetOZ' -HetO (1Va)(IVvb) W

-Wer -2 A'\\\N) Wb %V, ' w4 Z"(V) whirerein z, Z'

i ndependently from each other denote Hal, boronic acid or a ester of
25boroni c acid, apd>X—Het+—A—W—VW2—WAB— MV VW8 and Hal have the
meani ng as defined supra, 30tg¢ yield the conmpound of formula (I) or formula
(rry 77

Compound 3 N

Compound 4

10
15
Compound 5
20
Compound 6
25 =N
I\ _y
N
Compound 7 N X
e
F
30

Compound 8

35




N,_ " R3--.
R3, X, Het, A'

---N11R3

11

. R2NNRLIR2NNRL (') or wherein 10R1, R2,
\/\1 W2, WB, Wl W and W6 have the neani ng as defined

supr a, C}WQBOH)(H?@QCH ng a conpound of formula (V1) W- PPT/EPRIN2EHO6IN

ANVWNIN VW %'

al kyl am ne,
formula (11") and

10

15

20

25

30

sW R3N. |

aol-am Re—or
LAY

R2NNR1 25wherein R1, R2, R3, X, A

Wb and W6 have the neaning as defined supra, with alkyl -
aryl sul fonyl chl ori de,
30t ol uenesul fonyl chl ori de,

or

such as net hanegal fonyl chl ori de or p-
pyridine or alkyl -
such as—ethanel-am

pyridine and a prinmary

or formul a

Compound 9

1)

—N,

nr am:l gm ne-
P.Y

P

toyi-eld-a conpound of
oY 119690PCT/ EP2012/ 000630 78

S

Compound 10

Compound 11

Compound 12

Compound 13

Compound 14

= Cl

and the physiologically acceptable salts, solvates, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

35
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H2N ----W6) -------- c---=- NI A\ W', WVBW R3 ,...N

- - ==ttt eest -- 0 R2NNRL (11 )and/or WL- ---Ws/ -N A\ 1/ VWB-W
b - - - - NH2WR0NY1196P81 R2NNRL wherein Rl, R2, R3, X A, WCI/BRR12M0638\5 and
W5 have the neaning as defined supra, and optionally (c) converting a base
or an acid of the compound of formula (1), formula (I1), formula (11") or
formula (I1") into a salt thereof. 9. 76se of conpounds according to any of
claims 1 to 7 for inhibiting ATP consunming proteins, preferably TG--beta
receptor kinase, RON, gAKl PK 1{,, M NK1, SAPK2-al ha SAPK2- het a and/ or
CHK2. 10. Mefti caREESE SRRIPPRYMA “éﬁg"f’éa@f’oﬁ'f‘?edé%rﬁﬁg% bordereaitiy to any of

claims 1 to 7. comprising the steps of:

(a) reacting a compound of formula ()ll)
V4
5 R3 I N\ X
= =
R2 N N

wherein

R1any

10

Z denotes Hal or B(OH),, and

R1, R2, R3 and Hal have the meaning as defined supra,

with a compound of formula (IVa), formula (IVb) or formula (V)
15

H-X-Het or Z’-Het or

(iva) (IvVb)

W1
/\ s W2
, W6 \
R I\
W5 ,/W3
20 7 ‘W4
|
‘ V)

wherein
05 Z’, Z” independently from each other denote Hal, boronic acid or a ester of

boronic acid, and

X, Het, A’, W1, W2, W3, W4, W5, W6 and Hal have the meaning as defined

supra,
30 to yield the compound of formula (1) or formula (11)
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11. Medi canment conprising at | east one conmpound according to any of clains
1 to 7 for use in the treatnent and/or prophyl axis of physiol ogi cal and/or
WO 2012/ W9RIDACTYEP2012/ 000630 79 pat hophysi ol ogi cal c8RAEPRYAHEE ect ed
fromthe group consisting of: "cancer, tunour, malignant tunours, benign
tumours, solid tunours, sarcomas, carcinomas, hyperproliferative disorders,
carcinoids, Ew ng sarconmas, Kaposi saFtomas, brain tunours, tunours
originating fromthe brain and/or the 5nervous system and/or the neninges,

gliomas, glioblastoms, neurobl astomas, stomach cancer,, ki dney cancer,
ki dney cel | carcinomas, prostate cancer, prostage"aJC} A/, connective
tissue tunours, soft tissue sarcomas, pancreas ;z\um) | i wer turnours, head

celY3thyroid
estT\oMl ar cancer, |ung
ma, bronchi al
al cancer, col orectal
ogi cal tumours, ovary
cervix

tumours, neck tumours, |arynge e'tcancer oesophageal
cancer, osteosarconas, 10re§knoblastonas t hymomey
cancer, |lung adenocar0|nona smal | cell lung carci
carci nomas, breaf3.cander,
t umour’s, col on car ciyorms
tmmmshwmim1umnrs/
carci nomas, 15ca N-DO £ p N fomgg4 endonetri al
carci nomas, urinary bl adder cancer, UthgenltaI tract cancer, @hadder

cancer, skin cancer, epithelial tunDurs squanous eplthellal carci nong,
basal i onas, splnallonas mel anomas, |ntraocular mel anomas, | eukaem as,
nonocyt e Ieukaen%@e“%hronlc Ieukaenlas chronic nyelotic | eukaeni a, chronic
| ynphato c | eukenga, Rgoﬂﬁl&Q-léteNkWW@WEG\N%H%%ﬁavéafﬁ'éarﬁéHn%g aeute

| ynphatic | eukem a, |ynphonas, opthal mic di seases or ol
neovascularlzatléﬁwﬁﬁ§wﬁﬂlc retinopathy, inflammtory di seases, arthritis,
neur odegeneration, transplant rejection, nmetastatic grow h, flbrosis,
restenosis, H YV infection, atherosclerosis, inflammation and di sorders of
wound heal i ng, aRbgi ogenesi s, 25cardi ovascul ar system bone, CNS and/or
PNS. " 12. The nedi canent according to any of clainms 10 to 11, wherein such
medi capent conprlses at | east one additi onal pharmacol ogically active

subst ahte. 30 13(b)TRA°UAIA CURRIHNILE ESPWIaYk o any of clainms 10 to 11,
wherein the medi canent is applied before and/or-during and/or after
treatment with at | east one additional p@@qn&é@logically active substance.
WO 2012/ 119690PCT/ EP2012/ 000630 8Q/~§N Pharn?ceutical conposition
conprising a therapeutically effeftivejpmount of at |east one conpound
according to any of clainms 1 to 7, ptwvaaLDy3further conprising at |east
one additional conpound sel ected f “t heVW§# oup consi sting of

physi obogi cal | y accept abl e exci pi ent auxi liaries, adjuvants, 5diluents,
carriers and/or additionalR3®ha ally active substance other than the
conmpound according to any of ¢l ai i Si

25 wherein
R1, R2, R3, X, A", W1, W3, W4, W5 and W6 have the meaning as defined

supra,
with alkyl- or arylsulfonyichloride, such as methanesulfonylchloride or p-

30 toluenesulfonyichloride, pyridine or alkyl-pyridine and a primary alkylamine,
such as ethanolamine or propylamine,

to yield a compound of formula (II') and/or formula (1I"")
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10 conposition according to claim 14 and a therapeutically effective anount
of at | east one further pharnmacol ogically active substance other than the
conpound WOCBIAi1AE0t 0 any of clains 1 to 7. 15 20 25 30PCI/EP2012/000630
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10.

11.

78
H2N
/7 We —N
A \\
W5 ,,W3
7 ‘W4
R3 N\ X
I ~ ~
R2 N N R1 m) and/or
W1~
g owe Y
g
/WS‘W 7 NH2

R2 N N R1 (1”)
wherein

R1, R2, R3, X, A’, W1, W3, W4, W5 and W6 have the meaning as defined

supra,

and optionally

(c) converting a base or an acid of the compound of formula (1), formula (i1),

formula (I’) or formula (11”) into a salt thereof.

Use of compounds according to any of claims 1 to 7 for inhibiting ATP
consuming proteins, preferably TGF-beta receptor kinase, RON, TAK1, PKD1,
MINK1, SAPK2-alpha, SAPK2-beta and/or CHK2.

Medicament comprising at least one compound according 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
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12.

13.

79

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.”

The medicament according to any of claims 10 to 11, wherein such
medicament comprises at least one additional pharmacologically active

substance.

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.
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14.

16.

80

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 1to 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.



