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The present invention relates to conpounds and to the use of conpounds in
whi ch t hewOR011/¥F6t i on, regul ati on and/ or nodul ati on oPCEIEFAI0/007743
transduction by ATP consum ng proteins 41ike kinases plays a role,
particularly to inhibitors of TG--beta receptor kinases. Objects of the
invention are al so pharmaceutical conpositions that conprise these
conpounds, and to the usHetdryl-ftSimagiuthydisline derivativesat nent of

ki nase-i nduced di seases. 10Proteins which bind ATP and utilize its energy
to change conformation, to phosphorylate substrates, and to initiate
signaling cascades are known from many cl asses, |ike kinases, phosphatases,

chaperones or isonerases. Wth specific tools and.techni ques ATP-bi ndi ng
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a nechanistic part of the hall marks of cancer, Ser./1-hr kinases and
receptor tyrosine kinases (RTK) are phosphorylating enzynes essential in
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bi ndithg proteiohdcsTsaFreriwilpgive laccessdptadot of GFétredion aad ianalysis 2ndipsddidtioh togipe |
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expr esse@’rg%ke% a&\n%{%g{g;)r%o?%@gl@d%ﬁ gcs:'ts on EC behavior. ALKl stinulates EC
proliferation and mgration via Smadl/5 transcription factors, ALKS5
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strat egy L nhi bi [ ing. The TGER proteins conprise a famly of
conserveagegpér@ﬁr%e%?”l%?ﬁ@e\%r}?“ng%@o%gﬁmeﬁwmi ght of - 25 kDa, which are
ubi qui tously expressed and secreted in an inactive form 20Local
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cells is acconpani ed by down-regul ati on of the growth-inhibition response
to TGFR, allowng the cells to escape the autocrine tunor suppressor
activities of TGFR signaling. The increased production of TGFR by carci nona
cells contributes to the invasive and netastatic behavior of the cancer
cells. TGFR can induce an epithelial-tomesenchymal transition (EMI) that
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5and genom c organi zation of TIIR proteins is well-known. TBR sequences are
deposited in wwv. uni prot.org as TGFR1L_human with accessi on nunber P36897,
and as TOFRR2IIHNYYEA Wi th accessi on nunber P37173. On pr 8CEER2018081743 t ype |
TBR is described to contain a region rigch in Ay and Ser (GS donai n)
preceedi ng the receptor kinase domain. TBR Il is in its auto/phosphoryl ated
state a constitutively active kinase which binds 10to the type | receptor
and phodpteseidiat IB‘EDSDDOINh!ﬁDh@Velssm)ﬁamaiingfammrmirultlmatblygapcblimomound

(activa " } units, is able to
phosphoﬁrﬁﬁ%{yéﬁéﬁggg{?%wrh ﬁ%ﬁéf@ Jar%ﬂ gl?err erm nal SSXS notifs as
substrates which in turn are bound to/by Smad4 to be transl ocated to the
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(R, tréf: %Egg’se)%me%?gﬁg%r g%]u@ﬁ%ll}l tous?é exg'r essed t hroughout devel opnent
and in adult ti ssue. Smads not 35only are phosphoryl ated by Type | TGRI
recept oI ASEE hRlEs
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role of ALK4 in adult. Tn a lar scal e human can e was found
t hat?5dorAardrma egfistis aeconpnapies) tPqu’Cé@ fma}aéotagéfbelm\@b b lhommsgemettal heart
di sease, tig | i nds
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rol e of SGNABY.i eah@em%pgwqtpntoﬁ@&ﬁfbmamqrm cefischontibutes totheTidRRive
signal i %dWeth‘@tléL§¥t?d'vﬁ@%?ﬁvedancMA§ REEOGA mduglﬂéﬁiﬁﬁ r'|a|S[ own. ALK1
functions in vascul ar renodelin is found wt al anci ng the
act i vat ireesenchynealdrangiien (EMIN alh»vwsmﬁqe getisdobesene mv\agruaagdar@ratquym:n ALK1
I'S epPr ExRRdn! fhe ll’a’d?Qaseﬁl l@ﬁi'b@du& EH@Eﬁ&tﬂ?hgtré‘fagﬁ%ﬂ % deysgye. and
is selectively found o i d|t|on on neurons
20Loss dfrodsippéavoraie GFCFPW)@ODWGWRT CRIICEEPROEESSIANt ﬁGﬁB@mtelnsretgnglr ade in
human br. ncer
pr ogr eser oo JRRCHNERtor kR ek iR PSRl slbaitho byl k3BT b C
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pr ot38i n %9'ﬁ&§©ﬁéﬂ“&@é§ab§@@ﬂogfﬁmn and reversible control on protein
phosphoryl ation. Selectivity is found for tyrosine and for serine/threonine
phosphoryl ati on. There are nore than 90 known PTK genes in the human
genone, nore than 50 encode transnenbrane RPTKs distributed in 20
subfamlies, and 32 encode cytoplasm c, non-receptor PTKs in 10
subfam |lies. For exanple Trk A has an inportant role in thyroid carcinonas
and 30neurobl astomas, EphB2 and B4 are over-expressed in carcinomas, Axl
and Lck ~are over- expr essed in | eukem a. TGFR | nhi b| tors for the t r eat ment
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t he eye, |ike macul a degeneration, and di abetic retinopathy. Ml ecular
mechani sns of 10bl ood vessel formation and the angi ogenic switch in

t unori ger¥9i281M8FW6r ecent | y di scussed. Vascul ar patt er nPRE/EPZ0108GTTHAL ed by
Eph receptor tyrosine kinases and ephri#®.ligands, e.g. ephrin-B2 signaling
via Eph B4 and Eph Bl. EphB4 controls vascul ar norphogenesi s during

post nat al angi ogenesis. The maturation of nascent vascul ature, formed by
angi ogenEGFS reneptadynd lcgehie iR |, TéRUIraes singleglass #hhsmémeraneydpasningmoot h
nuscle 1 I 3 ' t - [ cl.alization of

t he vess'gﬁg‘%ﬁgﬁ%r F%ﬁ%ﬁﬁdgﬁ%r‘g{'a su&g%%ﬁ'g#%ﬁgaé"gu l%'ltllfégﬁgg-\réeg)s@g "?uncti on.
Regul at i eneptbrst ndrseceiuiac eigvakngprdceatiseraattp-phosmatondatione irdint-pedsphbrytatiohs and
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TGF1 BT GRRR geriiig\biganizatiers of THR peoteing js welbkriowar JRRsequenaes are pepasited in
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ot her disorders. The inportance of TGFR receptors for angi ogenic processes
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whi ch ar I 1 engagenent of nenbers of the TGFR superfamly
of i gan%s@\}&]?ﬁgg%sefd%\%?#gégi n 2 groups, the TGFR/ Activin and BMP/ GDF
branzhes. TGF111, 2, and 3 belong to the TGFR/ Activin branch of |igands.
These bi rgi i t - i . ially
157 oqul at L8 e SETPaFERTUaLE SMEL AR AT RRRRSRER PRl ofly Mgt
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GPl Link i c?m acute nyel oid | eukem a
cel | 5?I nggﬁg&gfﬁpmﬁn%egﬁgf gﬁgﬁ@é&@r}% S jﬁ'e part of the TRR system
in human keratinocytes. Follicle StemCells (FSCs) in the bul ge region of
hair fol kj ; i -1 S LDl i i g and
wound el ha S aniiRchurfubid¥ibi e BV SARRRICIEL PR Sl U " P
mai nt enakpesessirhe Human gendine encpdedsight Senagisifrons B sukfdmiligis (Rf, A3d-j kSmad®f ect s

and squa or-1aoll i i i f TGFR
ol ayed WD SEE LbialifAuely \iRecsgl Mbidbyt VEI e ahdln JYRIIESE aindl T o
TGFR35n kelyare noesphervigiedhby Ivre HIEGF R eoeatoniipasgsha ¢heysark iaksel rggtletedibyol ve

anagen-s ff d i r LGl i i - alized TRRI
and TRRI P@%ﬁ%ﬁ@%ﬁgﬁqg@b I'&I“?}QW ?H’a%rlﬁﬁ?docgél\ég‘a\é#ﬂ%gg\%g?tgggbr gans, such
as skin, kidney, heart and liver, is known, being a rational for use of TRR
inhibitors in fibrotic diseases. System c sclerosis (scleroderm), a
conpl ex di sorder of connective tissue leading to fibrosis of the skin and

i nner organs, was shown to be TGFR / receptor Rl dependent. Pul nonary
arterial hypertension (PAH) is a condition potentially treatable with ALK5
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10 Further details on the biochemstry of TGRI are disclosed in WO

2009/ 004753, which is incorporated in its entirety by reference in the

di scl osurw0g@p1y@s19nvent i on hereby. In addition, RON ki RETEPR&0A0T74} uabl e
target in tunor biology (Vvagh et al. _g2008) Adv Cancer Res. 100: 1-33).
The Met-related receptor tyrosine kinase RONis involved in tunor 15 growth
and netastasis. The RON receptor is a nenber of the Met famly of cell

sur f ace lrwaeghowm that YEGRgeleapaisgegulatgdiby Al 1nend AWK S xiheessscliGiihertpriche| i al
cells a { L j response of RON is nediated by

bi ndi ngr‘]"gf’r%'ggﬁ]”ggﬁ%?e%gg%@%%fg‘3%5@ h factor-1ike protein/mcrophage
stinulating-protein (HGFL). HGFL is primarily synthesized and secreted from
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u St, COl on;

a variety of hunman cancefs I ncluding brea ['Tver, 'pancreas, and
bl adder .regijatimafithe glesaderal indualigheprinitiveestzgakdomhation, gasiiulaREN ineargapisessi on

IS assog] | Lent Aotelp =t I St asis.
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human cancers, I Sns uces tunorigenesis and
met ast agleyelapmest.i | | uncl ear. Several strategies are currently being
undertaken to inhibit RON as a potential therapeutic target; current
30strategies include the use of RON bl ocking proteins, small interfering

RNA (si A1, bindmbRdieid Brdagho/§iDI95/ BRIt ard phosphetyidtes SMAD1 aod 5. The
total, t : ; LS ik d: it i genesi s
and thatr@%ﬁcﬁe&&%@gﬁéﬁ%}% ? hf'éwgﬁﬁg rﬁ%rﬁ'gmﬁéu%fr'%f i%%ﬁgélﬁgn&v% h current
t her&pi ewriantgyL-pans\&epdealin bave been shnwnt Aldgt fusntionsfin wasadar remopdeingsand351 n

additio ; : ; j g% (S ul ar
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2852- 5, vemwsiabﬂrﬂgnqreﬁiﬁéﬂ%ememdtiwnm placanta, anddthenkighisvasgeulerized o t he

di verse f: ol n P 10/ 007743
e oy R R B PR o o A R SRl e of  Take
in nodel systens ranging fromfly to nouse. Rather than fit into a clearly
def iped |l j g L0 j LQAg nexus
hai2 esissar B pd R BN e kA RE AR inG dra bl et Tory

nol ecul esarcinemaisrdieating ateentribytien totheiest ¢ansar pnopfeseino eburaorgrawthecandfe

downstre ke L, i i rni ng and
i 71 or erd e aee ey SR o, Sebronioeh 2eh OTMRE oL RPBIRSalk R, R o

di f f er ersignaling by umdations oapthenoenealicrgiibratiansiifitee 32000cmimart gqsting ganesexanpl e,
NFkappaB, s} i ' ; j o - i [ .

depond: g GV din SRl il Bory lore FRK 20 o ifesEEHl 480 Pin

mul t35- t aglesphatasesongrtitiopt aid repgrsibiescondioben pwdein phosphorwatione Selativity Gand

i nvert ebygh 8o BEGLIRS an@fdr'%ﬁr%/t‘ﬂfeo%%@p%lta{i SrerPSe! MGEYRAN SYRIGHF are

likely to revedl nore roles for t I nase” and al so el'ucrdate nechani sns
by whi chPDf Beressindhrabimaen aenaiesireerefthart $Q enagide diesememyrariel RigTKw| es.

Fur t her ng&ign b SOSHARIIBE, daSERodEBbpIaEM; - Ly qprotein

Ki nases,rmévﬁ%'h TEF Unct i on 'as key r_ggul ag’%?i}qﬁﬁﬁé‘é@%ﬁtﬁﬁ%@%m ;1@ DNA damage
r espons esybiamiliesy £or exanepla dricAihes epdneortand rle isthpieid earcihemps es@nce of DNA

damege. J&ﬁ%@%%ggmrapjndg%f%gﬂieHEX&E%"@E% ggrlainlaHagrﬁxlfaﬂp I{cE%réb é‘\ge?:[ ment

of cancer een a nmj or ective I1'n drug discovery ove

decade, expressedémieBkerdi. t hr ee checkpoi nt kinase inhibitors entering clinic
trials since |ate 2005. A | arge nunber of chem cally diverse Chkl and Chk2
ki nase i nhibitors have 20appeared in the recent patent literature. Conmon
st r uct ur BEFRuthitfitorsdpr thedregtreent pb cancek wetsskeviemedbT heye areviurtber indisafidrised.
There ar Ly i b MASR kL R i j_nj cal
devel opn%nf%gtg&c '%%ilimu{eggtagb?ggg Qlll‘){lgr’t“ﬁ% pharahr'rrg@éﬁ(? fn@érﬁm{laﬁaﬁls'fta;g ;p?'f o identify
noveds scaridiegenssis droesheaskpldpimationnstakilizatihn bnaintemapdaard tegressibmhwel | (2009)
Expert Opin Ther Pat. 2009 19(2): 165-97). 25 Several TG--beta receptor

ki nase inhibitors (TRR inhibitors) and conmpounds series are described to
the public fromnon-clinical studies and several inhibitors are known by
code in public domain. In particular, several new chemcal entities are
known from patent literature, in which they are clainmed to be inhibitors of
TGFR receptor kinases. WD 3020091133070 descri bes i m dazopyridi nes, WO
2009/ 124653 teaches thienopyri m di nes, WO 2009/ 087225 concerns
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10 Wb, Wsdenotes independently fromone another N, NO or CR4; under the
proviso that at |east one of WL1 WB, Wb or W6 denotes N, Rldenotes a
nonocycl iwogary¥waryl having 5-8 C atons, Het' or a nono®¢EIEPROIVBNEHEr oar vl
having 2-7 C atons and 1-4 N, 0 and/or-5 atons, each of which can be
substituted by at | east one substituent selected fromthe group of Y, Hal,
CN, OY; R2denotes Ar, Heti or Het2, 20each of which can be substituted by
R5 R3, Aiegeness, ﬂwn@@p@lﬁamﬂtWﬁemovﬁsgﬁléfraﬁommeaxvsung MESsels, eriost in A, OY or

COON o3 At 0SB S h , BF 0N bl oo
- (CYY) n-thse pl@@mg»ca%@esssﬁ aNERgETEY)S IBMIRertantior Kvor grisvthCaEtastasis SERA,

:ﬁ(lzl-ZCO Wﬂﬁ@o 6es§5¢ﬁ F\%1sea9éﬁmtumorMh%Y%g%egh@E%wxcgéﬂﬁ%M NYY,

- NH 60 Mﬁowtnummezvary, Iyng, Qmm@&!%hmxﬁpwowabmmnd pharynx, prostate,
- 0C0- NH
p%%p Wa%gggd%(ogmmﬁ%lﬁ%n lgEQm br§n f_%}%al i\le gé‘)&ﬁﬂ not s

- CO- NY- Het 3 or -'SOZ2- Het 3; 'Ydenot es’
unbr anc RRIVas System lexampliigd anbigaicanca caorgcahganden glimes, lgmphemas,@md can

be repl f or
Do o) aeh RSP ERARRd Yy difBse8 Bl Asloibarl ARk Ofasic] o llse bt ©

0, S, Schesgp, likg mquamegeg\emjpnaam @abmaeﬂrm@thygw@te@ulaAme@bmsres of
unbr 1@9@%@%%%&@&(&9”%% %bgaﬁ@ﬂwtaﬂwt{}ﬁ ggeﬁmegs%é?g‘?ecen i n

whi ¢ atons can be replaceéd”I ndependen rom one anot 'ér by R5
and/ or idisgusset Viasguler a@t&ﬁfﬁmeaquélaﬁwmlé@uracm@pwm kiages@nd@pbrianot her

15by N, |f§aﬂ8§'/ e%hnﬁ*rsieé'@rﬁﬁﬁg@lasﬁﬁﬂjéﬁtaﬁ&' EpH @%aEPﬁﬁi E6htRis AROREI €, mono-

or bicyclic car ocycl e hawqqg C atons; denotes a saturated or
unsat ur ametPhoaenesis giringgost wegaoeemﬁﬂ%Fbewt@ampfngaszemya@cda@m and 1-5

N, 0 an%%e@bﬁsﬁqs%eﬂé%rs méﬁggéaegg%qu#és mQFal kénsc(xgh &1%%69%@%0:@% ng

2-19 C atons and and/or~ S at ons; denotes a saturate
unsatiur aealis). generation of extraggliar majix apgd SP?Q‘%’}@ﬂ'QFbOfHE@ wesse)wakfanstruetyrad- 19 C

atoms ang,phor ald ngLﬂé'tﬂ:(anf v§s§él ﬂiﬁiﬁmr‘f"@é@hla‘ﬁ@ﬁ‘ oPfosd E%cbgégs%dqm Y%CtlbﬁaSt one

substituent selected fromthe group o SY,

NO2, CN, betwern endathelial cellspapddbgr me%@Rﬂﬁ lsw»aes sessrzﬂ fgand kigase, pairs, likeH- COOA,

- N+ CO- Nypg FW@G@“\M&%R? hnn@?_/ BAaOELR/PDG dtinsAqE3ienot es 0,
1 or 2; and ndenotes h% Elgﬁ WO 2011/ 095196P(9T§H£|'32{)1ﬁ?%%7743 - 11
- TGFR/TGFRR- ALK1/ALK5 Vessel assembly, capillary formation, sprouting, stabilization

20 and destabilization, even regression, is regulated by a functional balance of those kinases
and ligands. Lymphangiogenesis is regulated via VEGF receptor 3 and its ligands VEGF C,
and D, as well as TIE2 and its ligands angiopoietins 1, 2. Inhibition of VEGFR3 and/or TIE2
signaling and therefore inhibition of formation of lymphatic vessels can be a mean to stop
metastasis of tumor cells. The whole body of information about pathological vascularisation

25 leads to the assumption for inhibition of angiogenesis being a promising strategy for
treatment of cancer and other disorders.

The importance of TGFR receptors for angiogenic processes is shown by Alk1, endoglin,
Alk5 and TRRII KO mice all exhibiting an embryonic lethal phenotype due to vascular

30 defects. In addition, in ECs TGFR ligands are able to stimulate two pathways, with Smad
1/5/8 phosphorylation downstream of Alk1 and Smad2/3 phosphorylation downstream of
Alk5. Both pathways cross-talk with each other. Alk5 knock-in mice with L45 loop mutations
show defective Smad activation. TGFR/AIKS signaling is antagonized by ALK1 in ECs.

35 TGFR exists in at least five isoforms (TGFR1-5), which are not related to TGFa, with TGFR1

as the prevalent form. TGFR is a ubiquitous and essential regulator of cellular and



and/ or physi ol ogically acceptable salts thereof. In the neaning of the
present invention, the conpound is defined to include 5pharmaceutically
usabl e dewvpDeatvepews sol vates, prodrugs, tautoners, enanPCHAPLE/0pHdENMEL €S
and stereoi soners thereof, including mextures thereof in all ratios. The
term "pharmaceutically usabl e derivatives" is taken to nean, for exanple,
the salts of the conmpounds according to the invention and al so so-cal |l ed

pr odr ug pbgsiplogicdproGéases nayding' prolifesatien," difiéreniistioo omjgratitahs celbsurdkain t o nean
add“Cti%P@t@gnéﬁ@%ﬁdﬁﬂkgﬁﬂhnﬂﬂkﬁggles onto the conpounds, which are forned
owing to R Tutual attractive force. Sol vates are, for exanple, nono- or
di hydrates or al koxides. The term "prodrug"” is taken to nean conpounds
accor di o) j j j i fi n :

excanl ¢, SroSy A ERbIeRR b hecik GG, (TBEho iy WERA e lrieecy

rapi 8l y to¢ samece systemandswuithbe destrayed dpuringtemefigenstsisvaancemgetis adguisectber di ng
to the i i i i . r Lvati.yes of
the comspine ads HF Rimno etk by RO REAR S A MRS rRERANERY |

I nt. J. daneemaell mesliated inamupa9gpyession bysseciekiemios EGpBsa potet ifrmnurtohe conpounds

f the i i : . . f
oxanp! o SEERESEEE chBIE, 1OERNGS ik Gl DeiER o bBRG IS, APRRBL 'S
whi ch cdsmer piosatertang frometistatic deritera T Gf Rdiendtior i wansniited by 2 tetetheicl v

th h i : 2 j.D- Vi VO, - id
t e 5P o4 BRrria il ENSIERBRING of Bl of FihoHir IARNE Shite LR i
t he scopeceptdrssealieditypsf | andetypell eegeptons, Which anesactivated falibwingeahgagementsofwel |

known i r d g I , apter 31:
671- 696%%26%%3?% f Geﬁ%suﬁgﬁ"é'!yﬁgﬁg esmw's?iémg%@g@m%@?%s@%996;
BundgaartiSFe/Apidn gnd BMAXSDErhigrcheg SEEER %2 and 38@jonBua thra BEBRMctiGh hpareh 5:

131-191, ; ' ' m c

Pl | sy doTEl5) TAEE il Baerts Sy R RUEBRtes HRLIRNAERRNT M oe 1

i s f1rt regulated\im diffesant celbtipesl subst ances are converted in the body into
met abolites which may where appropriate likewise elicit the desired

bi ol ogical effect - in sone circunstances even in nore pronounced form Any
bi ol ogi daipogtanes ohfbreliagts nesmchymal-apitbelisd interacti in iskiniduong yoned sdpain sm
from any, LaTel ; ' : i j It R he scope
and spi r %‘%S}&ﬁ R%PI nveﬁtglécc')ﬂ; p%%ga{cag}rjr%%dr{pdég T'C%SF ?ﬁg%? %@ﬁ%&gﬁyﬁa{?b{g@ pr esent

i n the fweundokepaineixpressighlod thedigand J&nfranddts regentertypesoR| ahd Ribaer timelpr i n

t he for " . j : i , the
compSncy sl telials, LDABE, SBLPlehnal ol T B Mopd ol SRB BT E0ReE, o
ket 0- enchcuteannyelniskieukemia celf inesoESenadtivatefi platelets@amdducells ané paithef theviR i on

Form T R i, SO B B s aho o
i nvent i diellicigrcan®ive risetenmittinle linsagee during hainhgyclsf anchwourat ealingit Imad4, a

ConsequeqyhMon hie¥at&GaR -B%igﬂéﬂn% e PSP s %?ﬁ{e{nﬁé@%%oﬁ%o!sﬂt&éﬁnf orm of

the pure enantioners and/or diastereoners or of mXxtures of

t hes?d enmnauseosidn shawry hwir falliels defastmendssauameugicsil careimomayfoinsationaflye desi r ed

m Xi ng radk G Es eSO FOHB, Fed - ; oﬁ{gﬁg ds of the
i nventi oﬁétsﬁﬁw_{fag ué{gve one or nor e%ce%t%etfe; %?érgﬁ%ﬁra |%§r%ﬂ§e§}hl c %chr as

r acenat edessribegsralg efst@hr & rieratiniogytarapepiesia dueng categérpbaseds bkelmtstinoalve known
per se i NBELiRORSIF feflcidbnfpdnd inbolfing EORLII Y g er eoner s.
The sepaéﬁa%eén%géltﬁe' cor?pour?g)s oﬁgﬁse%lpn?/e?ﬁ ?gﬁayggn ta@gq&dg@éﬁ%y col um
separation on chiral or nonchiral phases or by recrystallization from an

opti ginal hindiffal Gy oPFEEN fh fipbye Bt sé?/l%rég‘ng%B?,ls%acﬁfas%ﬂinl%8!%)’ hhthn@Ct | ve

acid or base or by derivatization wth an™o cal Iy active reagent such as,
for exaniples,is kmowptbenald ptienal faraisglof dRBINhibitads sufibsetindiseases.i Syistemvicon of t he
radi cal 'sJé}gsiBR%ﬁ’é}B&iQﬂw ,l§90rﬁﬁé@&ﬁﬁrd%f’o#&%né’&ﬁle%gs@ l)étaHi'ﬁg?o ﬁrErogiQ%f gmpounds
according to the inventfon, for exanple mxtures of two diastereoners, for

exanpl e $kin ahadinngr prgans, wasishpwn to pe TOFR /4eceptd, Rlldependent 1R@monary:aHeasl.

These ar gy hbiH IAYis BIBhaHiaR bielally eaold wih BLREIAARI feagpounds. The
nomencl atUre as used ‘herein tor definfrng compounds, espema?y e
conpdundsbraswel prolifgration ohieeripheeaharterial smoothrmusairecells ihdeenh yradtikatedul es of
the | UPAPGRRIGAAGL! ABalitht FlaRIGN SRo LRI AR, SR Al S0 C
conpounds. The terns indicated for explanation of the above conpounds of

t he i nvestavsnwith Ik233. Renakfbrosigicaraleed taodinketesse in the description or in
the clains, have the follow ng neani ngs: The term "unsubstituted"” neans
that the corresponding radical, group or noiety has no 25substituents. The
term "substituted"” neans that the corresponding radical, group or noiety
has one or nore substituents. Were a radical has a plurality of

o o o o " e - o o o o, " o s 1 M



5i sohexyl, n-heptyl, n-octyl, n-nonyl, n-decyl, n-undecyl, n-dodecyl,
n-tetradecyl, n-hexadecyl, n-octadecyl, n-icosanyl, n-docosanyl. In a

pr ef er redvOrBudio9n@nt of the invention, "A" denotes unbr EFPA19H00TRANChed
al kyl having 1-10 C atonms, in which 1-%7 H atons may be replaced by Ha
and/or in which one or 10 two adj acent CH2 groups can be repl aced

i ndependent|ly of one anot her by a0, S SO S, a -Cy=CY- group and/or a
-CEC- group. A nore preferred "A" denotes unbranched or branched al kyl

havi ng 1 I .

Cr. 4 a1 Efeliedisiiverct SPHGthate R AR S AETRcDor b alEL T
butyl , |szg_mtaumg/and bepatitip Gt yirus (W)mlyat'ort ie kno»wmmBFB slguaimgneﬂhywssed as

di fl uor t; et hyI
o vor S ibmo st CURIAEB oo R0 LSRR YSr R lsnalif Kot

pr ef &rr ee esme&sezhalnﬁwonﬂ astegeyles apd TUW@GMGBt'fDD@VEhﬂ@ﬂt ofpathadegicat biulceme
denot at i i Y and
et 3. ool RorS onoiig MHARFRRCES o Sloepl. TETRPR suBeliif fisaidbastiter 0,
refers tdﬁ@é@d*&ta@tﬁfwﬂﬂe@@ﬁamt@%m@' igeremia apd eardirsrreaodeding is fasys of en

hydr ocar; A Rasadacakearchaving 1 to 3 rings, that contain 3 to 20,
preferab y 3 to 2, nore preferably 3 to 9 carbon atons. The cycl oal kyl
radi cal may al so be part of a bi- or polycyclic system where, for exanple,
! 0 1Y R etk RS e HiSereHY ST AekliscidiSh B AR5 ¥hodibodBsehARKH V!

radi cal as ned herein possi bl e an e5|re ring S) .
bondi ng m@prpwete@iowﬁean@re%by 'telfﬁfeg@fhlértm diggpsurengf the(inyentian hb@bef f ect ed VI a
any possible ring nmenber of the cycloal kyl radical. Exanples of suitable
cycloal kyl radicals are cyclopropyl, cyclobutyl, cl opentyl, cycl ohexyl,
cycl ohegnydditiey, QN kinpse '%7dabableyargetlpémmw@@nw OX’e%Bbqie@O@ﬁiMd\and

cycl ooct @ty apkbs. 1'd@ % C,j CftR M@Q’e%@@c@&@f}tyﬁis:ﬁ&@néé@vﬁﬁﬁ'IQP%/olvg%{ ﬁ'\tu%'?m es

cycl oal ky havi ng at ons In whic atons may be repl aced

i ndéﬁenowﬁm*’s@f@fm@tﬁétaéﬁo?h%RQN/TeRepthS amamber dhthe Mst éarpityedfsel ewfac@

?hfghfgégea{;hyém.nbm.aﬂabg*anenseprt#n@ﬁupeymseh%ﬁ@&h@ﬁg?&{%@e@%phéaés” A

efred C6-Cr-c 0 radical 1s uns

cycl openth biclegiealgpgnepse 6 E&%lsdﬁ%fb@tﬁﬂ by binding,adiits ligard, hepateryte growsh " A"
shaII al [ dis to

"Cyc". 3%80{;/\0 Or?%% 6@%%9%9#%@%% '(B)?{YQZnSE%’?' ﬁéﬁéa’i nﬁ{'ﬁ%y@hdou e bond
and al k yand seceated @%theﬁﬁ@cﬂeéiaﬁrqnpﬂ@tlﬁ@) REecUok 9y issactivgted atitheicel shifgcehave
et 1 erd 0D Bt O B B et RO reock o Bt ShBneg by oat  are
i sopr opyh@w"mﬁwﬁfﬂﬁ'vg@ﬁéca%ébﬁd@%ﬁyséﬁée"l{laf wowily Metilite ahg inyasipheRecent | 1-
:AL, rzret ﬁr |§“é%?gr§f?te Mﬂ\reﬂ@d ﬁ@ﬂ ov@?ex%?é&loﬂﬁr?ggggéﬁ of I:'r%mgg 8anc§-3r rcludgwgt | ene.
1- or g tgreag;?/mnrym@fépaqcr@am@nd @aﬁgehw%e@@ﬂ Ql;n@al studies have also shown thgt
sui t abl o Sl e BB  FsobialeciiPbothviree paEREb Ky ey BY WElRs R

- C( 252) Faeend OveIeXP@&S'Qﬂ OféacBNt'feH?mS’Qeip'@dWG@ S to tummpsigrpesia in kath thedungny | |
3- met hyl 5t B h&Miha J% M@i@'a@@d&ate@ W’Yﬁtn@fés'té‘n@d g&éﬁ'ﬁﬁét%’ﬁy{lvh ile RON
2, 3- dlneth 1-1,3- 1 ut adi eny - - or 4-pentenyl and hexenyl.
Exanpl e @err@mrqsmn@papawmbg aah%"rarmfrryﬁny brraay pance(s, themest@ismdoy CH3) |
1-, 2- Ofnign h@l\yi'ﬂﬂbcesﬁﬁﬂiby&é/ﬂes|sh§‘ﬁ8>’rﬂ¥ﬂast%§i§ aré stﬂﬁmde%r O8Eekdl sWhte 8!88 are, |

partlcularly propyny preferred di rent of the inventi
denot es eHitsNHNbeEg uaqier@akeﬁéo InbibRON a§ra H‘B@'ﬂl@yﬁ?ﬂaﬂﬁ?&tﬁ tRgget, @In@nat ons, i n

m éraflaﬁé@.ﬁaua@meheser&ri'i@q%ck.ﬂg%&ﬁ&ﬁerzstn#am .ﬁﬁeﬁgnﬁnﬂﬂs&t ERNAYY RS and/or

C atons can be replaced’i ndependent one anot her by N, O
and/ or Snopediegnabapiiediesy ard smakmoleskistialbi %r'ﬁtﬂiﬂe@eaeldylae&mgﬁ%t\that@@M C
atoms, i &8 thh r'i{:}éhléé@%ﬁdt irftbifidify u
and/or |n V\%BEQW at%m; mal Hmém' fl?ﬁs%ém %giﬁ F'l;'}]?c gg@ngﬁgn
anot her wh NJrr@tMRﬁs fay\pgye tzerpﬁﬂéqa lnrtaejtre@tnemt of qayrbemh(em@_c- C=C-). The
term"aryl” or "carboaryr for the purposes of this invention refers to a

mono- or polycyclic aromatic hydrocarbon systens having 3 to 14, preferably
4 t 03810, Invasidgiop; BAKeY. £ ICY1KS arg valuahletlaigeti iosmmunity 21 eelinlap dampge oRRpohse

substi tuaﬁﬁwaﬁmeta%m ﬁfoﬂhk (Qd)(%? c%ﬁldwetgé@@) y53. §rﬁiasb ﬁ@*r@a*# t%é?& ar omat i

cycle is part bi - or yc I c saturat’e Far I a unsat ur at ed
and/ or a?@Wﬁleidd('n??%ﬂéﬂd wc'ns'sb s\mfért@e diversaroanet BAKT sl developmestand o an
"aryl", "cycloal kyr, "heteroaryl" or "heterocyclyr group as defined herein

Vi a any desired and possible ring nmenber of the aryl radical. The bondi ng
to the conmpounds of the general formula (1) can be effected via any
p055|ble rlng nenber of the aryI radical. Exanpl es of 30suitable "aryl™



pyrazol yl, pyridinyl, pyrimdinyl, pyridazinyl, pyrazinyl, indolyl,

qui nol i nyl, isoquinolinyl, imdazolyl, triazolyl, triazinyl, tetrazolyl,
pht hal aziwQl201y8esol yl , indolizinyl, quinoxalinyl, qui REXZHPRIPI007743
pteridinyl, carbazolyl, phenazinyl, ph&noxazi nyl, phenot hi azinyl and
acridinyl. 20lIt is preferred that "heteroaryr in the realns of Rl radical

represents a nonocyclic heteroaryl having 2-7 C atons and 1 to 4 N, O
and/ or BnEdits A Dpneer fapcent Pablisstions havg exgmined the £9le ghEAK shPeelent

sel ect edy{epRy r&ﬁ@n@ fr@h’ﬂ‘lyotfb mousEaRatheMNhadillintda clearly defeinBaehsikERdr t hat

"car boar yr In realms of Rl radical represents a nonocyclic carboaryl
havi ng W@V@yaﬂ'ﬁﬁé seqmsdp 2eHA ARINATRG a8t P el reaRP Sl ta e veaely of ypdream

substi t lé?qhtalss HcRRArRONAdRMaldig nibldtuR s2p@ldeVelopiabntal MhedNTAKY thehnfinfiiences a

addi ti ona y preferred that Rl denotes Het'. Hence, the aforenentioned

het eP oamyimber 8t SRWIS/IEARHRfORRTSes EANAiNG Frefpiriats immyRe E?ISBP'&elsé‘éi PSRN gr oup

for the ghadiiffdéntBlion bia ANKINfaBpaB ahd Q’@‘Fﬁgﬂéoéﬁtémrﬁ\Elgﬁéhﬁgh%ééévcﬁf’?érleﬁébs ihhe Rl
radi cal denotes phenyl or a 30 nonocycli nber ed heteroaryl 1 ncluding

1-3 N atf%%m"é‘é%ﬁokﬁ'mml%’l’?aﬁ%rrf’fl?@" WBHOFOV Q%?mpl?r NFkpRRaf:sioRalingdn By at | east
one subsfaridifiticef g @r fehyf HidMeduire TRIOURRRhdifg ohidhe nQNr@aﬁ{hQéem)dﬁﬁ@' n,

particular preference is given to the heteroaryls pyrrolyl, im dazol yI
pyr azol ﬁlgnagwtretﬁsrm'y tb?l"%f“' -thskyynctignality, o \AKT i conssnsd b%‘l"’%@/h’%’i?ﬂ"?"le each

of i Cfbn@arﬂ/é?@bﬁéi@?sbéénég SudiSs QEFAK"ﬁ'ﬂ raligne ex&ﬂ?héﬂiél styQteﬁfer?é hkely to
substi tutions, denot es nobst ef erably phenyl or 35 n-2-, 3-,
ﬂzgqlalso mumdépe

4-
or 5-yl| rewealmase “Mﬁ?f?ﬁ"’&%th‘“ﬁ%e WFFW? ?ijgﬁhﬁy‘e&ﬁ'gﬂéw one
subst i tqﬁagc@@g feteildrsosighdimggoreyp of F, C, Br, CN, CH3, CF3, CN, OCH3 or
OCF3. It is highly preferred that RL is phenyl pyr|d| n-2-yl,
2-fluoro-phenyl, 4-fluoro-phenyl, 2-fluoro-5- WO

2011/ 095ﬂ@ﬁBﬁér5PmJ&éawrﬂ3unas&§ Chkh Iamarmfwesbrfrﬂr ,ﬁlroéﬁ KihddedORRicRhenyl ,

2-fl uoro-5-chl oro- phe $/ oroStIrW\J goromet \é yl,

3- cHior Jupstianas key reqy! tPD’df"Eﬁ?@ts iy peliviae INRYRAIGS amfermthws limiting cell-

6- met hyl cypier drélgrasgion In thé fprésenpe f BNAGRNAgR! Th1eéwIdpieH: of éibckpéint igpdses of
"Het 2" represents a - or tI’IC¥\C|IC S5het eroaryl having 2-19 C atons

and 1-5 'N"b@rémf/tB‘? tfeatalea‘hﬁfdcmﬁ? SCREFMEMRIRh SbIPEHEdR P diBrovery oyertiee

preferr ?&s@ﬂ@@@e%éw@éndehﬂ)yl tnneermearpo;rirlernaséimmteﬁs memwhetthélygﬁee or
nono-, di- or tri substw?ut ed cycl i c heter avin C atons and
Ak

1-3 N araie?00§- Atqjag nu FEW%‘&H" y Siys e thitlan 398 "ﬂ@ﬁ%t‘%‘@ nost

pr efgy abdppedredun %&%&eﬁttﬁa%?ht QiferdT0RO CofimdH §maﬁrraxtrﬂétﬁ§l oftHE RREEKPbiInt R.Hé@@yl
triazolyl or pyridin erns "heterocycle" or "heterocyclyl

t he pur JBRiB¥orswere, I@%f'fﬁ?e%f‘?r&?r? gyrgenslyitireg cﬁﬁﬁﬁ’o"lﬁ Kinggs {pbipitprsdn §§/§@%m of 3

to 20 ridqGeffpRiEht, dXatiating keiforBby ﬂwel;fhalfma&@ﬂbémﬁdusff?rt@1déhﬁ’f§%6@é1|s¥af§>lé§ 10
ri ng atoms conprisin

het er oat 19REh eqm?'ehk'%asg 'PWE‘HP” Zﬁﬂ"%‘? %ﬁ%m"éﬁ?o% '-:ﬁ‘pﬁﬁqui"&TT‘%'rP% 2008gen,
oxygen afgtépﬁsgigbjur 15 The cyclic system nmay be saturated or nono- or
poly-unsaturated or aromatic. In the case of a cyclic system consisting of
at 1%ast two rings the rings may be fused or Spiro or otherw se connected.

Such hesé\réasaym;stbetéadntépwrmme ubﬁbniowm vshma@yarﬁd B PEIHAE seridd et €F M
the heterocycle is part of a

heteroc | so ingc des S ste C
bi - or p Q%Cfot:th%&t’?ﬂc Ry no%&\"’t' “g'eﬁr?é‘gtsﬁyglae&?h@ﬁ?fﬁ(ﬂ'e E'PQWﬁa'PY godsy st em
such as Wiﬁxbﬁt a&ﬁalaahefaaromycdeeemnéw&ﬁ&nrcal étﬂltleélébél KnownGdoRt patekty T .
heteroaryl or. "hete defln here|n via any desired and
possi bl eliteiafyens b‘F ¥ eé{?i@ggr?‘bg?/b'] 't°F5a‘H R reppRIopAREETgMQ t he
Cowpwndeooe‘nsdmeogle@@rbah lrﬁﬂémﬂyadnﬁéa W@mdggmeﬁés&feeehé@ tﬂ.eaayyrmanﬁbé)l e ring
menber of the het e saturated

naat ur AN OSISRBR b BTRSS FS PP RIS arATHO SORPRES LRI P!

pi peri di fhdno wudmeersamny bf th@xa@rdaeéeeldmbnedzéméadynﬂeasctlnmdse o@&é\ﬂFé\mlsyl
tetrahydrofuryl, im az t hi azol i di nyl, "tetrahydropyranyl,

mor phol i ﬂfny'm‘f'%{'? é’ﬁ%ﬁ gﬁ'ﬁ nyI di hydropyranyl . In an aspect of the
i nvention, "Het.'" denot es a saturated or unsaturated, nono-, bi- or
tricyclic heterocycl e havin atons and 1-5 N, O and/or S at ons,

whi c¥P camh %E‘V?,@WH?WF%P@BQW%B%W Bq\s! cgmpoungshavingarpiuable Rieprties. iom t he
group of pafticiiad thoseNvEiBRl c&bé Useétefor BRbripark®sISF Méditmémsgi cal , or which can
be substltuted by R5 if defined in ternms of R2 radical. In a preferred
enbodi nent of the invention, Het' denotes an unsubstituted or nono-, di- or
trisubstituted, saturated or unsaturated, nonocyclic heterocycle havi ng 2-7
C atons and 1-4 N, 0 and/or S atons, wherein the substitution is defined as
above. In a 35 nore preferred enbodi nent of the invention, Het' denotes an
unsubstltut ed ~or nono-, di-or tri substltut ed unsaturat ed rmnocycl i c

T . N N o~ a o a ~ N1 - ~ o,



-, m or p-(Nnethyl-sul fonam do) phenyl, o-, m or

N, N-dlnethyl sul f onam do) phenyl, o-, m or

N- et hyWOIR0 &R - sulfonanldo)phenyl o-, m or PCT/EP2010/007743

N, N- di et hyl - sul f onam do) - phenyl, pai{icularly 2,3-, 2,4-, 2,5-, 2,6-,
- or 3,5- dlfluorophenyl 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

-di chl or ophenyl 2 4- 2 5- 2 6- 3 4- or 3,5-di bronmophenyl,

, 4-, Ithas been szlre'sew'v foupd ghat the eompatinds pesArding i theyinvention and salts

6-t rtrhérs&ma%maaméruaae bﬁﬂﬁn@bbbglc@r dbg@rlneé wnreay.hg wiiRolbRéapeny!

u

or o- 3- chl or ophen | uor o-4-bronp

di f |g§5rcyl%t5?¥)ﬁﬁﬁ%l§?ﬁ 8 rggPlond Kigashst MW%W“BS The invention relates

3-chl OrQo@orﬁEBM&h@rﬁWIa 2, 5-di et hy1 4 chI orophenyl I n anot her
preferred enbodi nent of the inventr on, "Arr" radical denotes a
saturated, unsaturated or aromatiR2 4\or bi cyclic carbocycl e having
6-10 C atons, which can be 35substittt’ed at | east one substituent by R5.
In a nore preferred enbodi ment of t mv%tl on, Ar denotes an
unsubstituted or nono-, di- or tris d, rmnocycl i c carboaryl having
5-8 C atonms, which can be substituted by R5. In a nost preferred enbodi nent
of WD 2011/095196PCT/ EP2010/ 0077 - the invention, Ar denotes
phenyl, which can be nonosubstitfte y . Highly preferred is phenyl. The
term "hal ogen", "hal ogen atont, 'ha/o en_slubstituent” or "Hal" for the

pur poses of this 5invention refer RE orRrqwhere appropriate, a

pl ur & i ty of fluorine (F, fluoro), brom ne (Br, brom)) chlori ne a,

chI oro) or iodine (I, iodo) atom; The desi gnations "di hal ogen” )]
“trihal Qge elnand per hal ogen" refer respectively to two, three and f our
substitu€nts, where each substituent can be sel ected |ndependently fromthe
group CONGIWS i nfenbtels|independenttyrfram one andtheniN MOan€R3pdi ne. " Hal ogen”
preferably nmeans a fluorine, chlorine or brom ne 10atom Fluorine and
chlorine are nore preferred, when the hal ogens are substituted on an al kyl
(hal1®al Kk )Wer alenotep ingdergpdertlydronChBe anethgASONO ortCR4 a preferred

enbodi nent of the invention that the heteroaryl sub-structure WA i\ w 116 W
\ W3\ / 5 ---,NWdenotes pyridinyl, pyrimdinyl, triazinyl or

pyr i daziunder thegubvisd thahatclhastnerof M, ¥békior WeakdnblesM8 and/ or R4 in addition
to R2. In addition, each nitrogen atom may bear an oxygen atomresulting in
an N-oxide derivative. N oxides can be prepared chemcally or can be

met abol iRes i n wenptesantonocyeliccarbdarpavaig 3-8 €datomst IHet1 arb nmanpckeliow ot her

N heteroaryl ri %ﬁq of the invention.
It gﬁis wi t hout r}g%er%’%g R at ?(Z g’ﬁo 4¥'ngerba Saz%g , WB, Wb and/or W5
denote N. For tr@cmbfwalcboahhelabstntytedm at eashensssibstiiveneseledted fromithe on 1
if W is CR3, b nt in position 3 if WBis CR3, R4 is the
substituent in p%rbé‘fl on @él ‘?Nv@qi'es CR4, and R4 is the substituent in
position 6 if W is CR4. The denotation of W, WB, Wb and Wb can be easily
assi gnedR y the dse}ﬂ ldsed acpisaRet 0 each 25N het eroaryl in the neani ng of

t he i nventi on. a particular ehbodi nent of the invention, for exanple, W
and 2B are mdem@d@rﬁwhsphfqeomembsmn@ﬁrbaﬂﬁ\l or CR3 and/or Wb and W are

i ndependently fromone another Nor CR4. It is especially preferred that at
nost two of WL, WB, Wb and W6 are CR3 and/or CR4, wherein CH shall be

excl udedR3,|Rd a misnetgsanddpendent!ydrimo dneranothesf Hi MEY | -INYeGOYoA, OXlor3@OMB ar e
CR3, Wo is CH and/or W is N, 30which nost particularly corresponds to
pyridin-3-ylsubstituted by R2. WD 2011/ 095196PCT/ EP2010/ 007743 - 19 -

i nvent i oR2, Rhe R2gethdi @st derateAdsynden et frevisaihahR3medatirmstone R2; an

ann ated cycli ich can be unsubstituted or nono- or

di su éstl tuted b gq%HeRgRgé§ ﬁ% \sé@st emparticularly relates to an annel | ated
alicyclic or heterocycl iC r| ng system which i s rmre particularly 5- or

6- menber nost t h 5can
be substlﬁ ut ed adeq%{etfs'l}(r-r\%dQ %ﬁp(ﬁ] fé\h? pref rred e %dl ﬁ@rf'ftC@fC eYCRS and
R4 radi cal accordiGhyYio-NYHE€Q#, eNéfrﬁOdan%@i-Nb)’h’ S)h4, iCoefatn dR(@YY),-NYYm one

anot her H, NHY, - Y NH- COY. 10 It
is a preferred er%gjéYQgen? a@reioégong to e pr Zme)t[&i’)d&lﬁ C}E%Y‘t hat R5
deno3@s Hal, A W%(@W)nﬁeﬁYWHrQWNH (Q3YY)-NYMe tNH-CONNHTORY ) .-Het?,

- CO- NY- (CYY) n- NYY, -0(CYY), -Flet3, =0, -S02-NYY, -0(CYY)n-CO NYY,
-0(CYY)"-NYY, -(CYY)n-NYY or COA, nore preferably Hal, A -(CYY)"-OYv,

- (CYY) n- NYY or (CYY)n-Het3.




15 Accordingly, the subject-matter of the invention relates to conpounds of
formula (1), in which at | east one of the aforenentioned radicals has any
meani ng, Wer011409FWely real i ze any preferred enbodi nent, Pe3/ERe&00D a3 above.
Radi cal s, which are not explicitly spegafied in the context of any

enbodi ment of formula (1), sub-fornul ae thereof or other radicals

20t hereto, shall be construed to represent any respective denotations
accordi ng to f or@COaNHHE YX9,-NY¥CIQGONHEC Y dtat:, IaHO SOOX] #9, <N 50,0bl em of

the invention. a Suv. f TRAL,OF radi .may adopt all
desi gnat ed nean%éHgg&gzgnt@gggr%ngnN?H'geqap?ri %Pq‘%&e%f’ ol  owi ng course of

the present specification, irrespective of the context to be found,

i ncludi g, but n Limted to, any preferred enbodi nents. It shall be
parti culqgrly unggb%tte(g)omd&zlg t hat any enbodi nent of a certain radical can be
conbbned with any enbodi nent of one or nore other radicals. In a nore
preferred enbodi Iag W\ I € 41, 8] napht hyri di ne
deri vat ?\/es of Pgﬁ%ng?ﬁ h‘gdr g's%rg%?/ﬂle eag& %ﬂ?g ggh&%fk%

2011/ 095196 PCT/ EP&bith/16DA7at8ms cal be reyiacesl inddpseaheanttyefsorp lbea phother by Hal

nonocyclic heter v/ | -5 C -3 N . at ons,
each of which cgﬁg{ﬁ%tnn‘gﬁéb?gg?)f %%acﬁéfeﬁgg{;%{%%pgé: aB)Pez{FPIP%%dsWd%%eé‘dentt'y
5substituent selogobedndthenby 4O, §; SMp SEF,, A;CYLY- gthuprdd/6A; R2denot es
phe?rél, a nonoc c_lciz%_[&cie%ﬁ%oaryl having 2-5 C atons and 1-3 N and/or O

, e

ato or an unsatdra icyclic heterocycle having 7-9 C atons and 1-2 N
and/or 0 atons, each of which can be nono- or disubstituted by at | east one

(G- AR " B bt el B oyt s sty

0( CYY) n- CO- NYY, in @bick )2 HNtams cahy yepladed, in@pendetijefinmt ese andtbpelnydRat | y
from one anot her ar .- X o denot e
unbr anched al ker?yﬁloﬁﬁl\w *ﬁ'gﬁé“{ﬁ éa%ﬁé?b%pé%%ég%gﬁé%ﬁgsh s?ﬁ? ﬁ?%%efby R5

andAdr in whi chby-N @apd/on®; can be repl aced i ndependently from one anot her
by N, 0 and/or S, under the proviso that R2 and at nbst one R2-adjacent R3
are together; 20 R5denotes Hal, A, -(CYY)n-0Y, -(CYY)n-NYY, (CYY)n-Het3,

- NY- COAAr CO- NY-deQytes algaturateg( @saturpieddr ardinaticSORNDIVYS, bieya(iCyafpoey@l NYY,

0( CYY) n- NYY, -( ARAER) ; 25 Ydenotes H or A, Adenotes 1-4 C atons,
in which 1-5 at gés%ﬁa%g%%ﬁced by F and/or d; Herdenotes a saturated
nonocyclic heterocycle having 3-6 C atons and 1-2 N 30and/or 0 atons, which

canpe p- or di { e.s ' nt selected fromthe
o 028 o e, , °h SHBESSdehitafeH Bl @E e e RPTELOE Rl S8R TG "2
35ndenot es 0, 1,2-79 Catans and 4ridiNo® aphifes Satomsical | y acceptabl e salts
thereof. WD 2011/ 095196PCT/ EP2010/ 007743 - 21 - Most preferred enbodi nents

are those conpounds of forrmulae (1) and/or (11) as listed in Table 1.
5Tabl e HetConpoutedstesfa monanbi-z0s tridy¥lic fatérpatybhaying 2-19 C atoms and 1-5 N, O

and/or S atoms;

25
Het® denotes a saturated, unsaturated or aromatic, mono-, bi- or tricyclic heterocycle
having 2-19 C atoms and 1-5 N, O and/or S atoms,
which can be substituted by at least one substituent selected from the group of
Hal, A, -(CYY),-OY, -(CYY),-NYY, SY, NO,, CN, COOQY, -CO-NYY, -NY-COA, -
30 NY-SO-A, -SO,-NYY, S(O)nA, -NH-COOA, -NH-CO-NYY, CHO, COA, =S,
=NY, =0;
Hal denotes F, Cl, Bror |,
35 m denotes 0, 1 or 2; and

n denotes 0, 1, 2, 3 or 4;



Structure Name; Mass HPLC /M5 Rt [mn] HPLC /M5 [M+Hl UR activity (Exanpl
36) O + ++ +++ TI1R activity (Exanple 35A) > 10 pM 1-10 pM0.1-1 pM < O.
pM 1 0 NWOi200/09896nol i ne control 2-(5-Chloro-2- fluoroPOhamQe1p0a7743

i soqui nolin-4-yl- quinoline M 384.84 2494 385 4- + 2 0 N NO C
2-(5-Chloro-2- fluoro-phenyl)-4- isoquinolin-4-yl- [1,8]naphthyridine
MB8583 2.22 386 ++ + 3

and/or physiologically acceptable salts thereof.

In the meaning of the present invention, the compound is defined to include
5 pharmaceutically usable derivatives, solvates, prodrugs, tautomers, enantiomers,

racemates and stereoisomers thereof, including mixtures thereof in all ratios.

The term “pharmaceutically usable derivatives” is taken to mean, for example, the salts of
the compounds according to the invention and also so-called prodrug compounds. The
10 term “solvates” of the compounds is taken to mean adductions of inert solvent molecules
onto the compounds, which are formed owing to their mutual attractive force. Solvates are,
for example, mono- or dihydrates or alkoxides. The term “prodrug” is taken to mean
compounds according to the invention which have been modified by means of, for
example, alkyl or acyl groups, sugars or oligopeptides and which are rapidly cleaved in the
15  organism to form the effective compounds according to the invention. These also include
biodegradable polymer derivatives of the compounds according to the invention, as
described, for example, in Int. J. Pharm. 115, 61-67 (1995). It is likewise possible for the
compounds of the invention to be in the form of any desired prodrugs such as, for example,
esters, carbonates, carbamates, ureas, amides or phosphates, in which cases the actually
20  biologically active form is released only through metabolism. Any compound that can be
converted in-vivo to provide the bioactive agent (i.e. compounds of the invention) is a
prodrug within the scope and spirit of the invention. Various forms of prodrugs are well
known in the art and are described (e.g. Wermuth CG et al., Chapter 31: 671-696, The
Practice of Medicinal Chemistry, Academic Press 1996; Bundgaard H, Design of Prodrugs,
25  Elsevier 1985; Bundgaard H, Chapter 5: 131-191, A Textbook of Drug Design and
Development, Harwood Academic Publishers 1991). 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
30 that was converted in-vivo by metabolism from any of the compounds of the invention is a
metabolite within the scope and spirit of the invention. '

The compounds of the invention may be present in the form of their double bond isomers
as “pure” E or Z isomers, or in the form of mixtures of these double bond isomers. Where

35 possible, the compounds of the invention may be in the form of the tautomers, such as
keto-enol tautomers. All stereoisomers of the compounds of the invention are

contemplated, either in a mixture or in pure or substantially pure form. The compounds of



110/N -..--. !sr it-XNy, 1 4-1soquinolin-4-yl- 2-(6-nmethyl- pyridin-2-yl)-
[1, 8] naphthyridine M 348.41 1.76 349 + 0 4 101N NO ci 2-(5-Chloro-2-

f I uor o- phEOPI0R5196- phenyl - pyridin-3- yl1)- [1, 8] napht hPCirdiPREONATA3 87 2. 53
412 ++ ++ WD 2011/ 095196PCT/ EP2010/ Q06743 - 22 - 5 ON N 2-(6- Met hyl -

pyridin-2-yl)-4-(5-" phenyl -pyridin-3- YO [1,8]naphthyridine M374.45 2.18
375 ++ + 6 ON

the invention can have asymmetric centers at any of the carbon atoms. Consequently, they
can exist in the form of their racemates, in the form of the pure enantiomers and/or
diastereomers or in the form of mixtures of these enantiomers and/or diastereomers. The
mixtures may have any desired mixing ratio of the stereoisomers. Thus, for example, the
5 compounds of the invention which have one or more centers of chirality and which occur as

racemates or as diastereomer mixtures can be fractionated by methods known per se into
their optical pure isomers, i.e. enantiomers or diastereomers. The separation of the
compounds of the invention can take place by column separation on chiral or nonchiral
phases or by recrystallization from an optionally optically active solvent or with use of an

10  optically active acid or base or by derivatization with an optically active reagent such as, for

example, an optically active alcohol, and subsequent elimination of the radical.

The invention also relates to the use of mixtures of the compounds according to the
invention, for example mixtures of two diastereomers, for example in the ratio 1:1, 1:2, 1:3,

15  1:4, 1:5, 1:10, 1:100 or 1:1000. These are particularly preferably mixtures of stereoisomeric
compounds.

The nomenclature as used herein for defining compounds, especially the compounds
according to the invention, is in general based on the rules of the IUPAC-organization for

20 chemical compounds and especially organic compounds. The terms indicated for
explanation of the above compounds of the invention always, unless indicated otherwise in
the description or in the claims, have the following meanings:

The term “unsubstituted” means that the corresponding radical, group or moiety has no

25  substituents. The term "substituted” means that the corresponding radical, group or moiety
has one or more substituents. Where a radical has a plurality of substituents, and a
selection of various substituents is specified, the substituents are selected independently of
one another and do not need to be identical. Even though a radical has a plurality of a
specific-designated substituent (e.g. YY) the expression of such substituent may differ from

30 each other (e.g. methyl and ethyl). It shall be understood accordingly that a multiple
substitution of any radical of the invention may involve identical or different radicals. Hence,
if individual radicals occur a number of times within a compound, the radicals adopt the

meanings indicated, independently of one another (e.g. R3 in formula (Il)).

35 The terms “alkyl” or “A” refer to acyclic saturated or unsaturated hydrocarbon radicals,
which may be branched or straight-chain and preferably have 1, 2, 3, 4,5, 6,7, 8, 9 or 10

carbon atoms, i.e. C4-Cyq-alkanyls. Examples of suitable alkyl radicals are methyl, ethyl,



0 -- 0 C quinoline control 2-(5-Chloro-2- fluoro-phenyl)-4-(5-

phenyl - pyridin-3- yl)-quinoline M410.88 2.20 411 + 0 7 / -NN-, aNBO
2- (5- Chl ovO-20211/095196r 0- phenyl ) -4-[5- (1-met hyl - 1H pyr az 8CTAPRAIPL007743
pyridin-3-yl]- [1, 8lnaphthyridine 2.09%#16 +++ ++ 8 NN. NF -- NN s
2-(2-Fluoro-5- trifluoromethyl phenyl)-4-[5-(1-

nmet hy1l- 1H pyrazol 4-y1l)-pyridin-3-yl1l]- [1, 8] naphthyridine 2.17 450 +++ ++ 9
N --. No-p@pyR-igdprahl.ot, &~ 1,2- or 2,2-dimethylpropyl, 1-ethylpropyl, 1-ethyl-1-methylpropyl,

1-ethyl-2-methylpropyl, 1,1,2- or 1,2, 2-trimethylpropy!, n-butyl, isobutyl, sec-butyl, tert-butyl,
1-, 2- or 3-methylbutyl, 1,1-, 1,2-,1,3-, 2,2~ 2 3- or 3,3-dimethylbutyl, 1- or 2-ethylbutyl,
n-pentyl, iso-pentyl, neo-pentyl, tert-pentyl, 1-, 2-, 3- or -methyl-pentyl, n-hexyl, 2-hexyl,

5 isohexyl, n-heptyl, n-octyl, n-nonyl, n~decyl, n-undecyl, n-dodecyl, n-tetradecyl,
n-hexadecyl, n-octadecyl, n-icosanyl, n-docosanyl.

Ina p;eferred embodiment of the invention, “A” denotes unbranched or branched alkyl
having 1-10 C atoms, in which 1-7 H atoms may be replaced by Hal and/or in which one or

10  two adjacent CH, groups can be replaced independently of one another by a O, S, SO,
S0O,, a -CY=CY- group and/or a -C=C- group. A more preferred “A” denotes unbranched or
branched alkyl having 1-4 C atoms, in which 1-5 atoms may be replaced by F and/or Cl. A
C,4-alkyl radical is for example a methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl,
sec-butyl, tert-butyl, fluoromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, 1,1,1-

15 trifluoroethyl or bromomethyl, especially methyl, ethyl, propyl or trifluoromethyl. Most
preferred is Cy.s-alkyl. It shall be understood that the respective denotation of “A” is
independently of one another in the radicals R5, Y and Het®.

The terms “cycloalkyl® or “cyc” for the purposes of this invention refers to saturated and

20 partially unsaturated non-aromatic cyclic hydrocarbon groups/radicals, having 1 to 3 rings,
that contain 3 to 20, preferably 3 to 12, more preferably 3 to 9 carbon atoms. The cycloalkyl
radical may also be part of a bi- or polycyclic system, where, for example, the cycloalkyl
radical is fused to an aryl, heteroaryl or heterocyclyl radical as defined herein by any
possible and desired ring member(s). The bonding to the compounds of the general

25 formula () can be effected via any possible ring member of the cycloalkyl radical. Examples
of suitable cycloalkyl radicals are cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycloheptyl, cyclooctyl, cyclodecyl, cyclohexenyl, cyclopentenyl and cyclooctadienyl.

In a preferred embodiment of the invention, “Cyc” denotes cycloalkyl having 3-7 C atoms,
30 inwhich 1-4 H atoms may be replaced independently of one another by A, Hal and/or OY.
More preferred is Cs-C7-cycloalkyl, in which one H atom may be replaced by A, Hal, OH or
OA. A highly preferred Cs-C;-cycloalkyl radical is unsubstituted, i.e. cyclopentyl, cyclohexy!
or cycloheptyl. Moreover, the definition of “A” shall also comprise cycloalkyls and it is to be
applied mutatis mutandis to “Cyc”.
35
The term “Alk” refers to unbranched or branched alkylene, alkenyl or alkynyl having 1, 2, 3,
4,5 or 6 C atoms, i.e. C1-Ce-alkylenes, C,-Cg-alkenyls and C,-Cs-alkynyls. Alkenyls have at



phenyl)-415-(1- nethyl-1H pyrazol - 4-y1)-pyridin-3-y11l- [1, 8] naphthyridine

2.08 398 ++ + 10 N -N NN 4-[5-(1-Methyl-1H pyrazol-4-yl)-
pyri di n- WORPLIDISE6 net hyl - pyridin-2- YO [1, 8] napht hyr PE@TAR201068773¥9 ++ +
WO 2011/ 095196PCT/ EP2010/ 007743 - 23 -144l1 HNN N --..---. N Es O

2-(5-Chloro-2- fluoro-phenyl)-445- (1-piperidin-4-yl- 1H pyrazol-4-yl)-
pyridin-3-y1l]- [1, 8] naphthyridine dihydrochloride 1.65 485 12
least one C-C double bond and alkynyls at least one C-C triple bond. Alkynyls may

additionally have at least one C-C double bond. Example of suitable alkylene radicals are
methylene, ethylene, propylene, butylene, pentylene, hexylene, isopropylene, isobutylene,
sec-butylene, 1- 2- or 3-methylbutylene, 1,1-, 1,2- or 2,2-dimethylpropylene,

5 1-ethylpropylene, 1-, 2-, 3- or 4-methylpentylene, 1,1-, 1,2-, 1,3-, 2,2, 2,3~ or 3,3-dimethyl-
butylene, 1- or 2-ethylbutylene, 1-ethyl-1-methylpropylene, 1-ethyl-2-methylpropylene,
1,1,2- or 1,2,2-trimethylpropylene. Example of suitable alkenyls are ally), vinyl, propenyi
(-CH,CH=CH,; ~-CH=CH-CHjg; -C(=CH,)-CH;), 1-, 2- or 3-butenyl, isobutenyl, 2-methyl-1- or
2-butenyl, 3-methyl-1-butenyl, 1,3-butadienyl, 2-methyl-1,3-butadienyl, 2,3-dimethyl-1,3-

10  butadienyl, 1-, 2-, 3- or 4-pentenyl and hexenyl. Example of suitable alkynyls are ethynyl,
propynyl (-CH,-C=CH; -C=C-CHa), 1-, 2- or 3-butynyl, pentynyl, hexynyl and or pent-3-en-
1-in-yl, particularly propynyl.

In a preferred embodiment of the invention, “Alk” denotes unbranched alkylene, alkenyl or
15  alkynyl having 2-5 C atoms, in which 1-2 H atoms may be replaced independently of one
another by R5 and/or in which 1-4 C atoms can be replaced independently from one
another by N, O and/or S. A more preferred “Alk” denotes unbranched alkylene having 3-4
C atoms, i.e. propylene or butylene, which can be monosubstituted by R5 and/or in which

1-2 C atoms may be replaced by independently from one another by N, O and/or S. Most
20 preferred is C4-alkylene (-C=C-C=C-).

The term “aryl” or “carboaryl” for the purposes of this invention refers to a mono- or
polycyclic aromatic hydrocarbon systems having 3 to 14, preferably 4 to 10, more
preferably 5 to 8 carbon atoms, which can be optionally substituted. The term “aryl” also

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

30 suitable “aryl’ radicals are phenyl, biphenyl, naphthyl, 1-naphthyl, 2-naphthyl and
anthracenyl, but likewise in-danyl, indenyl or 1,2,3,4-tetrahydronaphthyl.

Preferred “carboaryls” of the invention are optionally substituted phenyl, naphthyl and

biphenyl, more preferably optionally substituted monocyclic carboaryl having 5-8 C atoms,
35 most preferably optionally substituted pheny!, and highly preferably optionally substituted

phenyl if defined in terms of R1 radical. The preferred carboaryls of the invention can be



ON---- .--- -... NOC 2-(5-Chloro-2- fluoro-phenyl)-4-(6- phenyl-pyridi
n-2- YO [1 8Thapht hyridine 2.73 412 0 0 13 HN N NH, ci 11 O

3-[2- (5- OND@PB/@5196 f| uor o- phenyl )- [1, 8] napht hyri di n- 4PCT/EP2010/007743
y1]-5-(1-piperidin-4- yl-1H pyrazol-4-yg)- pyridin-2-ylam ne

di hydrochloride 1.35 500 +++ +++ 14 ni..._ N F --- N4O 44541-Methyl -1 H

pyrazol - 4-y1)- pyridin-3-y1]-2-(3- trifluoronethyl- phenyl)-
[ 1, 8] napiunby, di-cir trisudstitpter3oy atdeast bHe substituent selected from the group of Y, Hal, CN

and OY.

The term “heteroaryl” for the purposes of this invention refers to a 3-20, preferably 3-9,

5  most preferably 5-, 6~ or 7-membered mono- or polycyclic aromatic hydrocarbon radical
which comprises at least 1, where appropriate also 2, 3, 4 or 5 heteroatoms, preferably
nitrogen, oxygen and/or sulfur, where the heteroatoms are identical or different. The
number of nitrogen atoms is preferably 0, 1, 2, 3 or 4, and that of the oxygen and sulfur
atoms is independently O or 1. The term “heteroaryl” also includes systems in which the

10  aromatic cycle is part of a bi- or polycyclic saturated, partially unsaturated and/or aromatic
system, such as where the aromatic cycle is fused to an “aryl”, “cycloalkyl”, “heteroaryl” or
“heterocyclyl” group as defined herein via any desired and possible ring member of the
heteroaryl radical. The bonding to the compounds of the general formula (1) can be effected
via any possible ring member of the heteroary! radical. Examples of suitable “heteroary!”

15  are pyrrolyl, thienyl, furyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl, oxadiazolyl, isoxazolyl,
pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, indolyl, quinolinyl, isoguinolinyl,
imidazolyl, triazolyl, triazinyl, tetrazolyl, phthalazinyl, indazolyl, indolizinyl, quinoxalinyl,

quinazolinyl, pteridinyl, carbazolyl, phenaziny!, phenoxazinyl, phenothiazinyl and acridinyl.

20 Iltis preferred that “heteroaryl” in the realms of R1 radical represents a monocyclic
heteroaryl having 2-7 C atoms and 1 to 4 N, O and/or S atoms, which can be substituted by
at least one substituent selected from the group of Y, Hal, CN, and OY. It is also preferred
that “carboaryl” in the realms of R1 radical represents a monocyclic carboaryl having 5-8 C
atoms, which can be monosubstituted by at least one substituent selected from the group

25 of Y, Hal, CN and OY. It is additionally preferred that R1 denotes Het'. Hence, the

aforementioned heteroaryl, carboaryl and Het' shall represent the preferred Markush group
for the radical R1.

In a more preferred embodiment of the invention, the R1 radical denotes phenyl or a

30 monocyclic 4-8 membered heteroaryl including 1-3 N atoms, each of which can be mono-,
di- or trisubstituted by at least one substituent selected from the group of A, Hal, CN and
OA. Herein, particular preference is given to the heteroaryls pyrrolyl, imidazolyl, pyrazolyl,
pyridinyl, pyrimidinyl, pyrazinyl, triazinyl or pyrazolyl, each of which can be substituted as
defined above. Subject to other substitutions, R1 denotes most preferably phenyl or

35  pyridin-2-, 3-, 4- or 5-yl, each of which can be mono- di- or trisubstituted by at least one
substituent selected from the group of F, CI, Br, CN, CH,, CF3, CN, OCH, or OCF;. It is
highly preferred that R1 is phenyl, pyridin-2-yl, 2-fluoro-phenyl, 4-fluoro-phenyl, 2-fluoro-5-



IN. -NNNO 2-(2-Fluoro- phenyl)-4-[5-(1- nethyl-1H pyrazol -
4-y1)-pyridin-3-yl]- [1, 8 naphthyridine 1.90 382 +++ ++ 16 IN _ -NNN
2- (4- Fl ugve-20pemps) - 4-[ 5- (1- nmethyl -1 H pyrazol - 4-yl) POFHEPANIGOBTY ] -
[ 1, 81lnapht hyridine 1.93 382 ++ + WD 2{yl1/ 095196PCT/ EP2010/ 007743 - 24 - 17
N/ -NN--...--. NN 445-(1 -Methyl-1H pyrazol-4-yl)- pyridin-3-yl]-2-
(2,4,5-trifluoro- phenyl)- [1, 8] naphthyridine 2.04 418

fluoro-phenyl, 2,4,5-trifluoro-phenyl, 2-fluoro-5-chloro-phenyl, 2-fluoro-5-trifluoromethyi-

phenyl, 3-chloro-phenyl, 3-trifluoromethyl-phenyl, 2-cyano-phenyl or 6-methyl-pyridin-2-yl.

It is preferred that “heteroaryl” in the realms of “Het® represents a mono-, di- or tricyclic
5 heteroaryl having 2-19 C atoms and 1-5 N, S and/or O atoms, which can be substituted by

R5. In a more preferred embodiment of the invention, Het” denotes an unsubstituted or
mono-, di- or trisubstituted, monocyclic heteroary! having 2-5 C atoms and 1-3 N and/or O
atoms, which can be substituted by R5. Het® denotes most preferably an unsubstituted or
mono- or disubstituted pyrazolyl, furanyl, triazolyl or pyridinyl.

10
The terms “heterocycle” or “heterocyclyl” for the purposes of this invention refers to a
mono- or polycyclic system of 3 to 20 ring atoms, preferably 3 to 14 ring atoms, more
preferably 3 to 10 ring atoms, comprising 2 to 19 carbon atoms and 1, 2, 3, 4or 5
heteroatoms, which are identical or different, in particular nitrogen, oxygen and/or sulfur.

15  The cyclic system may be saturated or mono- or poly-unsaturated or aromatic. In the case
of a cyclic system consisting of at least two rings the rings may be fused or spiro or
otherwise connected. Such “heterocyclyl” radicals can be linked via any ring member. The
term “heterocyclyl” also includes systems in which the heterocycle is part of a bi- or
polycyclic saturated, partially unsaturated and/or aromatic system, such as where the

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

25  oxapiperidinyl, oxadiazolyl, tetrahydrofuryl, imidazolidinyl, thiazolidinyl, tetrahydropyranyl,
morpholinyl, tetrahydrothiophenyl, dihydropyranyti.

In an aspect of the invention, “Het"” denotes a saturated or unsaturated, mono-, bi- or
tricyclic heterocycle having 2-19 C atoms and 1-5 N, O and/or S atoms, which can be

30 substituted by at least one substituent selected from the group of Y, Hal, CN and OY if
defined in terms of R1 radical, or which can be substituted by R5 if defined in terms of R2
radical. In a preferred embodiment of the invention, Het' denotes an unsubstituted or
mono-, di- or trisubstituted, saturated or unsaturated, monocyclic heterocycle having 2-7 C
atoms and 1-4 N, O and/or S atoms, wherein the substitution is defined as above. In a

35 more preferred embodiment of the invention, Het' denotes an unsubstituted or mono-, di-or
trisubstituted, unsaturated monocyclic heterocycle having 2-6 C atoms and 1-3 N, O and/or

S atoms. In another preferred embodiment of the invention, Het' denotes an unsubstituted



++ + 18 HN N --...--- , » 0N 2-(2-Fluoro-5-
trifluoronethyl phenyl) 4-[5-(1- piperidin-4-yl-1H pyrazol-4-yl)-
pyr| di n- 3WOI2011/493198] napht hyri di ne di hydrochl ori de 1.73 ROY/EPZH0/08743 19

. 0ONFF 2-(2-Fluoro-5- triflupronethyl- phenyl)-4-{5-[1-(2-
pyrrol i din-1-yl - ethyl)-1H pyrazol 4-y1]-pyridin-3-yl}- [1, 8] naphthyridine
1.74 533 +++ +++ 20 lel .. NNO C 2-(5-Chloro-2- fluoro-phenyl)-4-(2-
phenyl - pympdprerglisupshitutgd) ugyataistec pidydichetemaeyclegizaving 7-9 C atoms and 1-2N

and/or O atoms, which can be substituted by R5. It shall be understood that the respective

denotation of “Het'” is independently of one another in the radicals R1 and R2.

5 Iltis preferred that “heterocycle” in the realms of “Het™ represents a saturated, unsaturated
or aromatic, mono-, bi- or tricyclic heterocycle having 2-19 C atoms and 1-5 N, S and/or O
atoms, which can be substituted by at least one substituent selected from the group of Hal,
A, -(CYY)-OY, -(CYY),-NYY, SY, NO,, CN, COOY, -CO-NYY, -NY-COA, -NY-SO,A, -SO,-
NYY, S(O)A, -NH-COOA, -NH-CO-NYY, CHO, COA, =S, =NY and =0. It is more

10 preferred that Het® denotes a saturated monocyclic heterocycle having 2-7 C atoms and 1-
4 N, O and/or S atoms, which can be mono, di- or trisubstituted by at least one substituent
selected from the group of Hal, A, -(CYY),-OY, -(CYY),-NYY. In a most preferred
embidiment of the invention, Het® is a saturated monocyclic heterocycle having 3-6 C
atoms and 1-2 N and/or O atoms, which can be mono- or disubstituted by Hal or A. Highly

15  preferred are pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl, which can be
monosubstituted by A.

In another embodiment of the invention, a “carbocycle”, including, but not limited to,
carboaryl, is defined as “Ar”, which denotes a saturated, unsaturated or aromatic, mono- or

20 bicyclic carbocycle having 3-10 C atoms, which can be substituted by R5. Examples of
suitable “Ar” radicals are phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert.-butylphenyl, o-, m- or
p-hydroxyphenyl, o-, m- or p-methoxyphenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-fluoro-
phenyl, o-, m- or p-bromophenyl, o-, m- or p-chlorophenyl, o-, m- or p-suffonamidophenyl,

25  o-, m- or p-(N-methyl-sulfonamido)phenyl, o-, m- or p-(N,N-dimethyl-sulfonamido)phenyl,
o-, m- or p-(N-ethyl-N-methyl-sulfonamido)phenyl, o-, m- or p-(N,N-diethyl-sulfonamido)-
phenyl, particularly 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5- 2,6-, 3.4-
or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,3,4-, 2,3 5-, 2,3,6-,
2,4.6- or 3,4,5-trichlorophenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl,

30 p-iodophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-bromophenyl,
3-bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl or 2 5-dimethyl-4-chlorophenyl.

In another preferred embodiment of the invention, the “Ar” radical denotes a saturated,

unsaturated or aromatic, mono- or bicyclic carbocycle having 6-10 C atoms, which can be
35 substituted by at least one substituent by R5. In a more preferred embodiment of the

invention, Ar denotes an unsubstituted or mono-, di- or trisubstituted, monocyclic carboaryi

having 5-8 C atoms, which can be substituted by R5. In a most preferred embodiment of



f| uor o- pheny1) - 4-15- [1-(2-pyrroli d| n- 1 yl -ethyl)-1H pyrazol -4-y11-
pyr| di n- VORPLI/(91198] napht hyri di ne 1. 67 499 +++ +++ 22 pPCT/EPZOIN’0N7743

---.. , Nio GI 2-(5-Chloro-2-. g uoro-phenyl)- 4[5 (1- net hyl -
pyrazol 4-y1)-1-oxy- pyridin-3-yly [1, 8] naphthyridine 1.86 432 + + V\D
2011/ 095196PCT/ EP2010/ 007743 - 25 - 23 N -- ---, N.io CF.

the invention, Ar denotes phenyl, which can be monosubstltuted by R5. Highly preferred is

2.55 412 0 0 21 CN----\\ _NN'-- --.,--.... N O O 2-(5-Chloro-2-

phenyl.

The term “halogen”, “halogen atom”, “halogen substituent” or “Hal” for the purposes of this
5 invention refers to one or, where appropriate, a plurality of fluorine (F, fluoro), bromine (Br

bromo), chiorine (Cl, chioro) or iodine (I, iodo) atoms. The designations “dihalogen”,

“trihalogen” and “perhalogen” refer respectively to two, three and four substituents, where
each substituent can be selected independently from the group consisting of fluorine,
chlorine, bromine and iodine. “Halogen” preferably means a fluorine, chlorine or bromine

10 atom. Fluorine and chiorine are more preferred, when the halogens are substituted on an
alkyl (haloalkyl) or alkoxy group (e.g. CF; and CF;0).

It is a preferred embodiment of the invention that the heteroaryl sub-structure

denotes pyridinyl, pyrimidinyl, triazinyl or pyridazinyl, each of which

15  can be substituted by R3 and/or R4 in addition to R2. In addition, each nitrogen atom may
bear an oxygen atom resulting in an N-oxide derivative. N-oxides can be prepared
chemically or can be metabolites in vitro and in-vivo. Those skilled in the art may know
other N-heteroaryl rings that can also be active in the meaning of the invention. It goes
without saying that R3 and/or R4 are absent if W,, W3, W5 and/or Ws denote N. For the

20 sake of clarity, R3 is the substituent in position 1 if W, is CR3, R3 is the substituent in
position 3 if W3 is CR3, R4 is the substituent in position 5 if Ws is CR4, and R4 is the
substituent in position 6 if Wg is CR4.

The denotation of W,, W3, W5 and W can be easily assigned by the skilled artisan to each
25  N-heteroaryl in the meaning of the invention. In a particular embodiment of the invention,
for example, W, and W; are independently from one another N or CR3 and/or W5 and W
are independently from one another N or CR4. It is especially preferred that at most two of
W, W3, W5 and Ws are CR3 and/or CR4, wherein CH shall be excluded. In a more
particular embodiment of the invention, W; and W; are CR3, Ws is CH and/or Ws is N,
30  which most particularly corresponds to pyridin-3-yl substituted by R2.

It is a preferred embodiment of the R2 radical according to the present invention to be Ar or

Het?, each of which can be substituted by R5. In another preferred embodiment of the



2-(2-Fluoro-5- trifluoronethyl phenyl)-4-(541-(1- nethyl-piperidin-4-
yl)-1H pyrazol -4- yl1J-pyridin-3-yl)- [1,8]naphthyridine 1.72 533 +++ +++ 24
---N ---.WO2p1/093196 2- Fl uor o- phenyl)-4-{541-(2- pyrroli @CHEP210/007743

et hyI) 1H pyrazol - 4-y1J-pyridin-3-yl}19 {1, 81lnaphthyridine 1.51 465 +++ +++
25 - -..--Cl NO 2-(5-Chloro-2- fluoro-phenyl)-4-{5-

[1-(1- methyl pi per|d| n-4-yl)-1H pyrazol -4-ylj- pyridin-3-yl)-

[ 1, 8] naiplkettioni therRR?2 faslicah denates, togeberwith aneradlaceant R3, an annellated-cyiclic ring

2-(2, 5- D gdHakReh REEBY bhadbdtitbd of Mono- o disubstituted by R5. Said ring system
particularly relates to an annellated alicyclic or heterocyclic ring system, which is more
particularly 5- or 6-membered, most particularly an annellated phenyl ring, each of which

5 can be substituted as defined above.

ltis a preferred embodiment of the R3 and R4 radical according to the present invention to

be independently from one another H, NHY, -NH-COY, A or OA, more preferably H, NHY

or -NH-COY.

10
It is a preferred embodiment according to the present invention that R5 denotes Hal, A,
-(CYY)-0OY, -(CYY)s-NYY, (CYY)q-Het®, -NY-COA, -CO-NY-(CYY),-NYY, -O(CYY),-Het?,
=0, -SO,-NYY, -O(CYY),-CO-NYY, -O(CYY),-NYY, (CYY),-NYY or COA, more preferably
Hal, A, -(CYY),-OY, -(CYY),-NYY or (CYY),-Het>.

15

Accordingly, the subject-matter of the invention relates to compounds of formula (1), in
which at least one of the aforementioned radicals has any meaning, particularly realize any
preferred embodiment, as described above. Radicals, which are not explicitly specified in
the context of any embodiment of formula (1), sub-formulae thereof or other radicals

20 thereto, shall be construed to represent any respective denotations according to formula (1)
as disciosed hereunder for solving the problem of the invention. That means, the
aforementioned radicals may adopt all designated meanings as each described in the prior
or following course of the present specification, irrespective of the context to be found,
including, but not limited to, any preferred embodiments. It shall be particularly understood

25 that any embodiment of a certain radical can be combined with any embodiment of one or
more other radicals.

in a more preferred embodiment of the present invention, hetaryl-[1,8]naphthyridine

derivatives of formula () are provided,

30



pyrrolidin-1-yl- ethyl)-1H pyrazol - 4-yl]-pyridin-3-yl)- [1, 8] naphthyridine
1.47 483 +++ +++ 27 / -N\--\_ - N ,--C NO _ [3-(4-{542-(5-
Chl or o- 2-Wp@on@Isyhenyl) - [1 , 8] napht hyri di n-4- yl | - pyr PETAP01PDP7743
pyrazol -1-yl)- propyli-dinethyl- am neyd.64 487 +++ +++ 28 , N--C N io0
2-(5-Chloro-2- fluoro-phenyl)-4-{5- [1 -(2-norpholin-4- yl-ethyl)-1H
pyrazol -4-yl1]- pyridin-3-y1l}- [1,8]naphthyridine 1.66 515 +++ +++

(n

wherein
R1 denotes phenyl or a monocyclic heteroaryl having 3-5 C-atoms and 1-3 N
atoms, each of which can be mono-, di- or trisubstituted by at least one
5 substituent selected from the group of A, Hal, CN and OA:;

R2 denotes phenyl, a monocyclic heteroaryl having 2-5 C atoms and 1-3 N and/or
O atoms, or an unsaturated bicyclic heterocycle having 7-9 C atoms and 1-2 N
and/or O atoms, each of which can be mono- or disubstituted by at least one
10 substituent selected from the group of Hal, A, -(CYY),-OY, (CYY).-NYY,
(CYY),-Het?, -NY-COA, -CO-NY-(CYY),-NYY, -O(CYY),-Het? =0, -SO,-NYY,
-O(CYY),-CO-NYY, -O(CYY),-NYY, -(CYY),-NYY, COA;

R3 denotes independently from one another H, NHY or -NH-COY;
15
R2, R3 together also denote unbranched alkenyl having 3-4 C atoms, which can be
' monosubstituted by R5 and/or in which 1-2 C atoms can be replaced
independently from one another by N, O and/or S, under the proviso that R2
and at most one R2-adjacent R3 are together;

20
R5 denotes Hal, A, -(CYY),-OY, -(CYY),-NYY, (CYY),-Het?, -NY-COA,
-CO-NY-(CYY),-NYY, -O(CYY),-Het?, =0, -SO,-NYY, -O(CYY),-CO-NYY,
-O(CYY),-NYY, -(CYY),-NYY or COA;
25 Y denotes H or A;
A denotes 1-4 C atoms, in which 1-5 atoms may be replaced by F and/or CI;
Het® denotes a saturated monocyclic heterocycle having 3-6 C atoms and 1-2 N
30 and/or O atoms, which can be mono- or disubstituted by at least one
substituent selected from the group of Hal, A, -(CYY),-OY, -(CYY),-NYY,
Hal denotes F, Cl, Bror |; and
3 n denotes 0, 1, 2, 3 or 4,

and/or physiologically acceptable salts thereof.



WO 2011/ 095196PCT/ EP2010/ 007743 -
2- (2- Fl uor o-

26 - 29 -

HN N ---
phenyl)-4-[5-(1- piperidin-4-yl-1H pyrazol

N

-

pyri di n- 3W0201§0058%hapht hyri di ne di hydrochl oride 1.52 4BCTAEPIINAGTIZD | v _

y1) - 1H pyr azol -

31 "---NH,
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Most preferred embodiments are those compounds of formulae (1) and/or (Il) as listed in

Table 1.

5  Table 1: Compounds of formulae (1), (II)

No.

Structure

Name;

Mass

HPLC
IMS

[min}

HPLC
MS
[M+H]

TRR
activity
(Example
36)

++

+++

TRR
activity
(Example
35A)

>10 uM
1-10 uM
0.1-1 uM
<0.1 M

SN
=
~
P
N

F

! Cl

Quinoline control

2-(5-Chloro-2-
fluoro-phenyl)-4-
isoquinolin-4-yl-
quinoline

M 384.84

2.94

385

2-(5-Chloro-2-
fluoro-phenyl)-4-

isoquinolin-4-yl-
[1,8]naphthyridine

M 385.83

2.22

386

++

4-lsoquinolin-4-yl-
2-(6-methyl-
pyridin-2-yl)-

[1,8}naphthyridine

M 348.41

1.76

349

2-(5-Chloro-2-
fluoro-phenyl)-4-(5-
phenyl-pyridin-3-
yh-
{1,8]naphthyndine

M 411.87

2.53

412

++

++




[1 ,8lnaphthyridin-4- yl11-3-(1-nethyl-1H pyrazol-4-yl)- pyridin-2-ylam ne
1.56 431 + 0 32/ \z \z 2\ 2-(5-Chloro-2- fluoro-phenyl)-4-

(6. - pi perai@i2at1109§196 [ 3, 3113i pyri di nyl-5- yl1)- [1, 8] naphPh§¥HPaI10aO07743 OD n,
1 497 +++ ++ 33 HN 140 N rsr0O ci 2-(5-£hloro-2- fluoro-phenyl)-4[5-

(4- Pi perazin-1-yl - phenyl)-pyridin-3- [1, 8] naphthyridine 1.66 496 +++ +++
34 , N- , NO CF 2-(2-Fluoro-5- trifluoronethyl phenyl)-4-{541-(2-

nmor phol i n-4-yl - ~et hyl ) - 1H pyrazlol 4-yli - pyridijn-3-y11- [1,i{8] napht hyri di ne
1.66 549 2-(6-Methyl-
pyridin-2-yl)-4-(5-
phenyly;?)y_ndln 3 018 375 " .
[1,8]naphthyridine

M 374.45

2-(5-Chloro-2-
fluoro-phenyl)-4-(5-
phenyl-pyridin-3- | 5 5g 411 + 0
yl)-quinoline

M 410.88

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
(1-methyl-1H-
pyrazol-4-yl)-
pyridin-3-yl}-
[1,8lnaphthyridine

2.09 416 +++ ++

2-(2-Fluoro-5-

trifluoromethyl-

phenyl)-4-[5-(1-
methyl-1H-pyrazol-
4-yl)-pyridin-3-yl}-
[1,8]naphthyridine

217 | 450 +t ++

2-(3-Chioro-
phenyl)-4-[5-(1-
methyl-1H-pyrazol- | 2.08 398 ++ +
4-yl)-pyridin-3-yl]-
[1,8Inaphthyridine

4-[5-(1-Methyl-1H-
pyrazol-4-yl)-
pyridin-3-yi]-2-(6-
methyl-pyridin-2-
yh)-
[1,8]naphthyridine

10 1.68 379 ++ +




+++ ++

yl | -pyri dwe-281y0p5196[ 1 | 8] napht hyridine 1.42 483 +++ +++PSH/EP200/007TMY [/ \
2-(5-Chloro-2- fluoro-phenyl)-4-
[ 3,311Di pyridi nyl-5- A-
CF.

ap.

WO 2011/ 095196PCT/ EP2010/ 007743 - 27 -
2-(2,5-D fl uorophenyl)-4-{541-(1- nethyl-piperidin-4- yl)-1H pyrazol -4-

2-

4-{512-(2-

[6' - (78 net hyl

35

pi perazin-1-yl)-
[ 1, 8i napht hyridine 1.55 511 37 Ho 14--

N-,...---.

N

N --,

11

HN,

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1-piperidin-4-yl-
1H-pyrazol-4-yl)-
pyridin-3-yl)-
[1,8]naphthyridine
dihydrochloride

1.65

485

+++

+++

12

2-(5-Chloro-2-
fluoro-phenyl)-4-(6-
phenyl-pyridin-2-
yh)-
[1,8]naphthyridine

2.73

412

13

3-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yli]-5-(1-piperidin-4-
yl-1H-pyrazol-4-yl)-
pyridin-2-ylamine
dihydrochloride

1.35

500

+++

++4+

14

4-[5-(1-Methyl-1H-
pyrazol-4-yl)-
pyridin-3-yl]-2-(3-
trifluoromethyl-
phenyi)-
[1,8]naphthyridine

217

432

++

15

2-(2-Fluoro-
phenyl)-4-[5-(1-
methyl-1H-pyrazol-
4-y)-pyridin-3-yl]-
[1.8]naphthyridine

1.90

382

+++

++

16

2-(4-Fluoro-
phenyl)-4-[5-(1-
methyl-1H-pyrazol-
4-yl)-pyridin-3-yl}-
[1,8]naphthyridine

1.93

382

++

N



Fl uoro-5- trifluoronethyl- phenyl)- [1,8Inaphthyridin-4- yll-pyridin-3-yl}-

pyrazol -1-y1)- ethanol 1.97 480 +++ ++ 38 L, /\z \z 2-(5-Chloro-2-

f | uor o- phEORONI/0RSIBE- [ 4- (4- et hyl - pi perazi n-1-yl) - pheR¢IIEPRYAO0GTTAS 3-
[ 1, 8] napht hyridine 1.68 510 +++ +++ 3%4. ---... ...- N-, ...- NI
2-(4-{5-[2-(5- Chloro-2-fluoro- phenyl)- [1, 8Thapht hyddi n-4-
yli-pyridin-3-yl)- pyrazol-1-yl)-

yl}-

4-[5-(1-Methyl-1H-
pyrazol-4-yl)-
pyridin-3-yl}-2-
(2,4,5-trifluoro-
phenyl)-
[1,8]naphthyridine

17 2.04 418 ++ +

2-(2-Fluoro-5-
trifluoromethyl-
phenyl)-4-[5-(1-
piperidin-4-yl-1H-
pyrazoi-4-yl)-
pyridin-3-yl}-
[1,8]naphthyridine
dihydrochloride

18 1.73 499 +++ +++

2-(2-Fluoro-5-

trifluoromethyl-
phenyl)-4-{5-{1-(2-

pyrrolidin-1-yl- 1.74 533 +++ F4+
ethyl)-1H-pyrazol-
4-yl}-pyridin-3-yl}-
[1,8]naphthyridine

19

2-(5-Chloro-2-
fluoro-phenyl)-4-(2-
phenyl-pyridin-4-
yh)-
[1,8]naphthyridine
M 411.87

20 2.55 412 0 0

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[1-(2-pyrrolidin-1-
yl-ethyl)-1H- 167 499 +++ +++
pyrazol-4-yl}-
pyridin-3-yl}-
[1,8]naphthyridine

21

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
(1-methyl-1H-
pyrazol-4-yl)-1-oxy-
pyridin-3-yl}-
[1,8]naphthyridine

22 1.86 432 + +




et hanol

1. 88 446
[ 1, 8Thapht hyridin-4- yll-pyridin-3-yl}-
WO 2011/ 0§9298RCET¥9EP2010/ 007743 -

+++ 40

N -,

N 2-(4-{542-(2- Fluoro-phenyl)-

pyrazol -1-y1) -
28 - 41 N N 2-(2- Fl uoP6T/EPREAPA)7424541

et hanol

-(2- norpholin-4-yl- ethyl)-1H pyrazolzs4-yl]-pyridin-3-yl)-

[ 1, 8] napht hyridi ne 1.47 481

2-(5-Chl oro-2-

++

42 /| NN N 7-

ci

i sr

P

0

1.70 412

23

2-(2-Fluoro-5-
trifluoromethyl-
phenyh-4-{5-[1-(1-
methyl-piperidin-4-
yh)-1H-pyrazol-4-
yl]-pyridin-3-yl}-
[1,8]naphthyridine

1.72

533

++4+

+++

24

2-(2-Fluoro-
phenyl)-4-{5-[1-(2-
pyrrolidin-1-yl-
ethyl)-1H-pyrazol-
4-yl}-pyridin-3-yl}-
[1,8]naphthyridine

1.51

465

+++

+++

25

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[1-(1-methyl-
piperidin-4-yl)-1H-
pyrazol-4-yl}-
pyridin-3-yl}-
[1,8]naphthyridine
formate

1.61

499

+++

+++

26

b o S

2-(2,5-Difluoro-
phenyl)-4-{5-[1-(2-

pyrrolidin-1-yl-
ethyl)-1H-pyrazol-
4-yll-pyridin-3-yl}-
[1,8lnaphthyridine

1.47

483

+++

+++

27

[3-(4-{5-[2~(5-
Chloro-2-fluoro-
phenytl)-
[1,8]naphthyridin-4-
yl}-pyridin-3-yl}-
pyrazol-1-yi)-
propyl]-dimethyl-
amine

1.64

487

+++

+++

28

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
{1-(2-morpholin-4-
yl-ethyl)-1H-
pyrazol-4-yl}-
pyridin-3-yl}-
[1,8]naphthyridine

1.66

515

+++

+++

++



fluoro-phenyl)-4-{5- [1-(2-norpholin-4- yl-ethyl)-1H [1,2,31triazol-4-yl1-
pyridin-3-yl11- [1, 8] naphthyridine 1.50 516 ++ 43 , NN.." NO

2- (5- Chl oWO-20211/005196r 0- phenyl ) - 4-{6- [ 1-(2-pyrrolidi n- 1- PEI/EPRMPI0Y773H-
pyrazol -4-yl1] - pyrazin-2-yl}- [1, 8] naptg hyridine 1.52 500 44 OThNIN -.
1,IN.--.0 C 2-(5-Chloro-2- fluoro-phenyl)-4-(5-

{141- (2-net hoxyethyl)-piperidin-4- y11-1H pyrazol-4- yl1}-pyridin-3-yl)-

[ 1, 8Th ﬁpht hyri@'nﬁe,N 65 543 ++ ++Jﬁrf(4-5||u-r Cl N N O 244-(4-{542- (51
Chl or 01 2-fljueko- ~ [ 1, 8] naghenﬁ%_ifsﬂ_hp-ql- yl]-[pyridijn-3-y1}
29

piperidin-4-yi-1H-
pyrazol-4-yl)- 1.52 451 +++ +++
pyridin-3-yl}-
[1,8]naphthyridine
dihydrochloride

2-(2-Fluoro-
phenyl)-4-{5-{1-(1-
methyl-piperidin-4-
yh)-1H-pyrazol-4-
yil-pyridin-3-yi}-
[1,8]naphthyridine

» 1.37 465 +++ 4

5-[2-(5-Chloro-2-
~ fluoro-phenyl)-
[1,8]naphthyridin-4-
yI-3-(1-methyl-1H- | 1-56 | 431 + 0
pyrazol-4-yl)-
pyridin-2-ylamine

31

2-(5-Chloro-2-
fluoro-pheny!)-4-
(6'-piperazin-1-yl-
[3,3bipyridinyl-5-
yh)-
[1.8]naphthyridine

> 1.66 497 t "

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(4-piperazin-1-yl-
phenyl)-pyridin-3-
yil-
[1,8]naphthyridine

> 1.66 496 e .

2-(2-Fluoro-5-

trifiuoromethyl-
phenyh)-4-{5-{1-(2-

morpholin-4-yl- 1.66 549 s -
ethyl)-1H-pyrazol-
4-yl}-pyridin-3-yi}-
[1,8]naphthyridine

34




pyrazol -1-y1)- piperidin-1-01- ethanol 1.60 529 +++ +++ 46 - -...,---.. C
2-(5-Chl oro-2- fluoro-phenyl)-4-{5- [1-(1-ethyl- piperidin-4-yl)-1H

pyr azol - WORPLI/QPY§edi n- 3-yl }- [ 1, 8lnapht hyri di ne 2. 00 5PST/EP2H8/067743 D
2011/ 095196PCT/ EP2010/ 007743 - 29 - 474N --....---... 0 2-(2,5-Difluoro-
phenyl)-445-(1- piperidin-4-y(-1H pyrazol-4-yl)- pyridin-3-yll-

[1, 8] naphthyridine 1.54 469 +++ +++ 48 lo- \---N

2-(2,5-Difluoro-
phenyt)-4-{5-[1-(1-
methyl-piperidin-4-
yh)-1H-pyrazol-4-
yl}-pyridin-3-yi}-
[1,8]naphthyridine

35 1.42 483 +++ +++

2-(5-Chloro-2-
fluoro-phenyl)-4-
[6'-(4-methyl-
piperazin-1-yl)- 1.55 511 +++ +++
[3,3'bipyridinyi-5-
yll-
{1,8]naphthyridine

36

2-(4{52-(2-
Fluoro-5-
trifluoromethyl-
phenyl)-
{1,8]naphthyridin-4-
yll-pyridin-3-yi}-
pyrazal-1-yl)-
ethanol

37 1.97 480 +++ ++

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[4-(4-methyl-
piperazin-1-yl)- 1.68 510 +++ +++
phenyl}-pyridin-3-
yl}-
[1,8]naphthyridine

38

2-(4-{5-[2~(5-
Chloro-2-fluoro-
phenyl)-
{1,8]naphthyridin-4- 1.88 446 +++
yl}-pyridin-3-yl}-
pyrazol-1-yl)-
ethanol

39

2-(4-{5-[2-(2-
Fluoro-phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-yl}-
pyrazol-1-yl)-
ethanol

40 1.70 412 ++




\----- NN- - 2-(2,5-Difluorophenyl)-4-{511-(3-

nmor phol i n-4-yl propyl ) - 1H pyrazol 4-y11-pyridin-3-yl1}- [1, 8] napht hyri di ne

1.51 513 WO-R0H4095199 N-. - 4-{5-[1-(1-Met hyl - pi peri diPRTEPQIIPLOATH43

pyrazol -4-y11- pyridin-3-yl}-2-(6- nmethgl-pyridin-2- Yl)-

[ 1, 8] napht hyridine 1.31 462 +++ +++ 50 .o- N' N 40 2-(2,5-Difl uoro-

phenyl)-4-(5-{1-[1- (2-nethoxy-ethyl)- piperidin-4-y1]-1H pyrazol-4-y1}-

pyridin-3-yil)~[1, 8] papht hyri di Pe 1.61 527 ++#+ +++ | 51 - !\l
o\___jN’\’N/:

2-(2-Fluoro-
phenyl)-4-{5-[1-(2-
morpholin-4-yl-
ethyl)-1H-pyrazol-
4-yl-pyridin-3-yl}-
[1,8]naphthyridine

41 1.47 481 ++

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[1-(2-morpholin-4-
yl-ethyl)-1H- 1.50 516 ++
[1,2,3]triazol-4-yl]-

pyridin-3-yl}-
[1,8]naphthyridine

42

2-(5-Chloro-2-
fluoro-phenyl)-4-{6
[1-(2-pyrrolidin-1-
yl-ethyl)-1H- 1.52 500

pyrazol-4-yl}-

pyrazin-2-yl}-
[1,8]naphthyridine

43

2-(5-Chloro-2-
fluoro-phenyl)-4-(5-
{1-[1-(2-methoxy-
ethyl)-piperidin-4- 165 543 +++ +++
yl}-1H-pyrazol-4-
yI}-pyridin-3-yl)-
[1,8]naphthyridine

44

2-[4-(4-{5-[2-(5-
Chloro-2-fluoro-
phenyl)- .
[1,8]naphthyridin-4-
yl}-pyridin-3-yl}-
pyrazol-1-yl)-
piperidin-1-yl]-
ethanol

45 1.60 529 +++ +++

2-(5-Chioro-2-
fluoro-phenylh)-4-{5-
[1-(1-ethyl-
piperidin-4-yl)-1H- 2.00 513 +++ +++
pyrazol-4-yl]-
pyridin-3-yl}-
{1,8]naphthyridine

46




NN O C 2-(5-Chloro-2- fluoro-phenyl)-4-{6- [1-(1-nmethyl-

pi peridin-4-yl)-1H pyrazol-4-yl1l- pyrazin-2-yl}- [1,8lnaphthyridine 1.57
500 +++ WO 2082951960 N-' 0 2-(2-Fluoro- phenyl) -4- (5-{12CI/EP2010/007743

(2-met hoxy-ethyl)- piperidin-4-yl]-1H2gyrazol-4-yl1}- pyridin-3-yl)-

[ 1, 8] napht hyridine 1.55 509 +++ +++ i WD 2011/ 095196PCT/ EP2010/ 007743 - 30
- 53 HO-\ NN NNOpyrazol -1-y1)- 244-(4-{542-(2- Fl uoro-phenyl)-

[ 1, 8] napht hyri din-Ad= yl Fpyridi n- 3-y1}- piperijdi n-1-lyl]- et hanol }.47 495
HN N 2-(2,5-Difluoro-
47

phenyl)-4-[5-(1-
piperidin-4-yt-1H-
pyrazol-4-yl)-
F pyridin-3-yl]-
[1,8]naphthyridine

1.54 469 +++ ++4

2-(2,5-Difluoro-
phenyl)-4-{5-[1-(3-
morpholin-4-yl-
propyl)-1H-pyrazol-
4-yil-pyridin-3-yi}-
[1,8]naphthyridine

48 1.51 513 +++ ++

4-{5-{1-(1-Methyl-
piperidin-4-yl)-1H-
pyrazol-4-yi}-
pyridin-3-yl}-2-(6- 1.31 462 +++ +++
methyl-pyridin-2-
yh)-
[1,8]naphthyridine

49

2-(2,5-Difiuoro-
phenyl)-4-(5-{1-[1-
(2-methoxy-ethyl)-
piperidin-4-yl}-1H- 1.61 527 +4++ +4+4
pyrazol-4-yl}-
pyridin-3-yl)-
[1,8]naphthyridine

1 2-(5-Chloro-2-
N
’ND, N fluoro-phenyl)-4-{6-

=N

N7 [1-(1-methyl-
=
N/

50

51 piperidin-4-yl)-1H- 1.57 500 +++ 4+
o pyrazp|—4-yl]—
pyrazin-2-yl}-
F [1,8]naphthyridine

2-(2-Fluoro-
phenyl)-4-(5-{1-[1-
(2-methoxy-ethyl)-
piperidin-4-yl]-1H- 1.55 509 +++ +++

pyrazol-4-yl}-

pyridin-3-yl)-
[1,8]naphthyridine

52




+++ +++ 54 0-Nr---\1 -N_ IN___
nmet hyl - pi perazin-1- Yl)- [1, 2, 4]oxadiazol-3- ylj-pyridin-3-yly [1
,  RCU/EP2Q1RAOFITdDr O-
phenyl )-4-{5-11-(1- nethyl-piperidin-4sgyl)-1H [1,2,3]triazol-4-yl]-

, 8] napht WYPi2011/OS643 468 +++ + 55 |

pyri di
_..IN

n- 3-

yl}-

JN

, 0 a 2-(5-Chl oro-2-

< \N O 2-(2-Fluoro-

BVE VR

pheny1) - 4- { 545- ( 4-

[1,8]naphthyridine 1.36 466 +++ +++ 56 0-N -Nr-NN4 1\
fl uoro- phenyl)-4-{5-

[ 5- (4- nmet hyl -

53

HO’\_'N

2-[4-(4-{5-[2-(2-
Fluoro-phenyli)-
[1,8]naphthyridin-4-
yl}-pyridin-3-yl}-
pyrazol-1-yl)-
piperidin-1-yl]-
ethanol

1.47

495

+++ +++

54

2-(2-Fluoro-
phenyl)-4-{5-[5-(4-
methyl-piperazin-1-
yl)-
[1,2,4]oxadiazol-3-
yl}-pyridin-3-yi}-
[1,8]naphthyridine

1.43

468

+++ +

55

2-(2-Fluoro-
phenyl)-4-{5-[1-(1-
methyl-piperidin-4-
yl)-1H-
[1,2,3]triazol-4-yl})-
pyridin-3-yl}-
[1,8]naphthyridine

1.36

466

++4 +++

56

Cl

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[5-(4-methyl-
piperazin-1-yl)-
[1,2,4Joxadiazol-3-
yl]-pyridin-3-yl}-
(1,8]naphthyridine

1.55

502

+++ ++

57

2-(5-Chloro-2-
fluoro-phenyl)}-4-{5-
[1-(1-methyl-
piperidin-4-yl)-1H-
[1,2,3]triazol-4-yl}-
pyridin-3-yl}-
[1,8]naphthyridine

1.47

+++ +++

500

58

2-(5-Chloro-2-
fluoro-pheny!)-4-{5-
[1-(1-methyl-
pyrrolidin-3-y})-1H-
pyrazol-4-yl}-
pyridin-3-yl}-
[1,8]naphthyridine

1.51

485

+++ +++




pi perazin-1-yl)- [1, 2, 4] oxadiazol -3- yli-pyridin-3-yl1l}- [1 , 8] naphthyridine

1.55 502 +++ ++ riz-.N-- 0 ., 2-(5-Chloro-2- fluoro-phenyl)-4-{5- [1
- (1- met hyWoO 2p1198519di n- 4-yl)-1H [ 1, 2,3]triazol -4-yll- pPETEPRAVIBAOYTIN

[ 1, 8] napht hyri dine 1.47 500 +++ +++ 5831.0 a N 2-(5-Chl oro-2-
fluoro-phenyl)-4-{5- [1-(1-nmethyl- pyrrolidin-3-yl)-1H pyrazol-4-yl]
pyridin-3-yl}- [1,8]naphthyridine 1.51 485 +++ +++ WD

2011/ O‘r5196PC[/ 31 - 59 --4 N
N 2-(2-Fluoro-
phenyl)-4-{5-[1-(1-
methyl-pyrrolidin-3-
yh)-1H-pyrazol-4-
yi}-pyridin-3-yl}-
[1,8]naphthyridine

59 1.39 451 +++ +++

2-(2-Fluoro-
phenyl)-4-{5-[5-(1-
methyl-piperidin-4-
yl)- 1.46 467 ++
[1,2,4]oxadiazol-3-
yl}-pyridin-3-yl}-
[1,8]naphthyridine

60

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[5-(1-methyl-
piperidin-4-yl)- 1.56 501 +++ ++
[1,2,4loxadiazol-3-
yl}-pyridin-3-yl}-
[1,8]naphthyridine

61

2-(2,5-Difluoro-
phenyl)-4-{6-[1-(1-
methyl-piperidin-4-
A G yh)-1H-pyrazol-4-
2, 2 F yl}-pyrazin-2-yi}-
[1,8]naphthyridine

62 1.52 484 +++ +++

4-{5-[1-(1-Methyl-
piperidin-4-yl)-1H-
pyrazol-4-yl]-
pyridin-3-yi}-2-
phenyl-
[1,8]naphthyridine

63 1.47 447 +++ ++

2-(2-Fluoro-
phenyl)-4-{5-[1-
((R)-1-methyi- ‘
pyrrolidin-3-yl)-1H- 1.36 451 +++ +++

pyrazol-4-yl]-

pyridin-3-yl}-
(1,8]naphthyridine

64

2-(5-Chloro-2-
fluoro-phenyl)-44{5-
[1-((R)-1-methyl-
pyrrolidin-3-yi)-1H- 1.55 485 +++ +4++
pyrazol-4-yi}-
pyridin-3-yl}-
[1,8]naphthyridine

65




2-(2-Fluoro- phenyl)-4-(5-11 -(1- nmethy)-pyrrolid in-3- yl)-1H pyrazol -4-
ylypyridin-3-yl1l)- [1 , 8] naphthyridine 1.39 451 +++ +++ 60 -N O-N ,1 N 40
2- (2- Fl uovoe-20pHempp) - 4- (5-[ 5- (1- et hyl - pi peri di n- 4- Y| PCT/EP2010/007743

[1, 2, 41oxadi azol -3- yl]-pyridin-3-yl}-331, 8lnaphthyridine 1.46 467 ++ 61
-NO-N1I N--..,--... 0¢c, 2-(5-Chloro-2- fluoro-phenyl)-4-(5-
[5-(1-nmethyl - piperidin-4-yl)- [1,2,41oxadiazol-3- yfl-pyridin-3-y1)- 11

, 8Thapht hyrli di ne

2-(2-Fluoro-
pheny!)-4-[5-(1-
methyl-1H-pyrazol- 233 382 +
3-yl)-pyridin-3-ylJ-
[1,8]naphthyridine

66

2-(2-Fluoro-
phenyl)-4-[5-(2-
methy-2H-pyrazol- | 2.33 382 +
3-yh)-pyridin-3-yl]-
[1,8]naphthyridine

67

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[1-((S)-1-methyl-
pyrrolidin-3-y[)-1H- 1.59 485 +++ 4+
pyrazol-4-yl]-
pyridin-3-yi}-
[1,8]naphthyridine

68

2-(2-Fluoro-
phenyl)-4-{5-[1-
((S)-1-methyl-
pyrrolidin-3-yl)-1H- 1.36 451 +++ ++4+
pyrazol-4-yl]-
pyridin-3-yl}-
[1,8]naphthyridine

69

2-(2-Fluoro-
phenyl)-4-{5-[4-(4-
methyl-piperazin-1-
yl)-pyrimidin-2-yl]-

pyridin-3-yl}-
[1,8Inaphthyridine

70 1.47 478 ++

2-(2-Fluoro-
phenyl)-4-[5-(4-
piperazin-1-yl-
pyrimidin-2-yl)-
pyridin-3-yl}-
[1,8]naphthyridine

7 1.52 464 +++ +




+++ ++ 62 _ _ N/ --..,--, 0 2-(2,5-D fluorophenyl)-4-{641-(1-

nmet hyl - pi peri di n-4- yl1)-1H pyrazol -4- yll-pyrazin-2-yl1l}- [1, 8] napht hyri di ne
1.52 484 WOR0HAWSHE .. ---.. 0 4454141-Methyl - piperid PATAPRIIPOQHA3

pyrazol -4-y1J- pyridin-3-yl}-2- phenyls3z[1, 8l naphthyridine 1.47 447 +++ ++
64 _ --. 10 2-(2-Fluoro- phenyl)-4-(541 - ((R) -1-nethyl-
pyrrolidin-3-yl)-1H pyrazol-4-y11- pyridin-3-yl}-8lnaphthyridine [1, 1.36

, 451 +++

4-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-4-
ylJ-
[2,7]naphthyridin-1-
ylamine

" 1.40 368 4+ "

4-[2-(2,5-Difluoro-
phenyl)-
[1,8]naphthyridin-4-
yll-
[2,7Jnaphthyridin-1-
ylamine

” 1.47 386 +++ .

N-{4-[2-(2-Fluoro-
phenyl)-
[1,8Inaphthyridin-4-
yll-
[2,7Inaphthyridin-1-
yl}-acetamide

“ 1.64 369 ++ .

2-(2-Fluoro-
phenyl)-4-
[2,7}naphthyridin-4-
yl-
[1,8]naphthyridine

75

5-[2-(2-Fluoro-
phenyl)-
[1,8]naphthyridin-4-
yil-
[2,7}naphthyridin-1-
ylamine

76

2-(2-Fluoro-
phenyl)-4-{5-[1-(2-
pyrazol-1-yl-ethyl)-
1H-pyrazol-4-yl}- 1.89 462 - .

pyridin-3-yl}-
[1,8]naphthyridine

M461.5

77




+++ 65 ..._ NN C 0 2-(5-Chloro-2- fluoro-phenyl)-4-{5- [1-((R) -1-nethyl-
pyrrolidin-3-yl)-1H pyrazol-4-01- pyridin-3-yl}- [1,81lnaphthyridine 1.55
485 +++ WO 2040932081/ 095196PCT/ EP2010/ 007743 - 32 - 66 PNI/ER2010/007739)

2- (2-Fluoro- phenyl)-4-[5-(1- nethyl-1Bgpyrazol- 3-yl)-pyridin-3-yl]-

[ 1, 8] napht hyridine 2.33 382 + 67 NI NN/ --...---.. 1110 2-(2-Fl uoro-
phenyl)-4-[5-(2- nethyl-2H pyrazol -

O 4-{5-[2-(2-Fluoro-
) phenyl)-
[1,8]naphthyridin-4-
yll-pyridin-3-yl}- 1.89 457 +++ ++
benzene-
sulfonamide

E M 456.5

78

2-(2-Fluoro-
phenyl)-4-(5-
pyrazol-1-yl-
pyridin-3-yl)- 2.08 368 ++ +
[1,8]naphthyridine

M 367.4

79

2-(2-Fluoro-
phenyl)-4-{5-(1H-

pyrazolo[3,4-
b]pyridin-5-yl)- 1.87 419 ++ ++

pyridin-3-yl}-
[1,8]naphthyridine

M418.4

80

2-(2-Fluoro-
phenyl)-4-[6-(6-
piperazin-1-yl-
pyridin-3-yl)- 1.56 484 +++ ++

pyrazin-2-yli]-
[1,8]naphthyridine

M 463.5

81

2-(2-Fluoro-
phenyl)-4-{6-[6-(4-
methyl-piperazin-1-
yh)-pyridin-3-yl]- 1.50 478 ++4+ ++
pyrazin-2-yi}-
[1,8]naphthyridine

M 4775

2-(4-{6-[2-(2-
Fluoro-phenyl)-
[1,8]naphthyridin-4-
yll-pyrazin-2-yl}- 1.78 413 +++ +
pyrazol-1-yl)-
ethanol

83

M412.4




3-yl)-pyridin-3-yl]- [1, 8 naphthyridine 2.33 382 + 68 0 ci 2-(5-C hloro-2-
fluoro-phenyl)-4-{5- [1-((S)-1-nmethyl- pyrrolidin-3-yl)-1H pyrazol-4-yly
pyri di n- 3VQI2p11/493198] napht hyri di ne 1.59 485 +++ +++ 69 NPCI/EP2(N0@®07743 '
2- (2- Fluoro- phenyl)-4-{541- ((S)-1-negthyl- pyrrolidin-3-yl)-1H

pyrazol -4-y1]- pyridin-3-yl)- [1, 8] naphthyridine 1.36 451 +++ +++ 70 N
--...---, Nap 2-(2-Fluoro- phenyl)-4-{544-(4- nethyl-piperazin-1-

yl)-pytim d‘i n-2-y1J- pyridi@-3-yl1}- [1, 8] naphthyridi ne
/

(E)-4-(4-{5-[2-(2-
Fluoro-phenyl)-
[1,8]naphthyridin-4-

Vil-pyridin-3-yl}- 1 479 | 438 +++ ++
pyrazol-1-yl)-but-2-
en-1-ol

M 437.5

84

2-(2-Fluoro-
phenyl)-4-{6-[1-(1-
methyl-piperidin-4-
yl)-1H-pyrazol-4- 1.51 466 +++ ++
yl}-pyrazin-2-yi}-
[1,8Jnaphthyridine

M 465.5

85

2-(2-Fluoro-
phenyl)-4-(5-{1-[3-
(4-methyl-
piperazin-1-yl)-
propyl-1H-pyrazol- | 1.47 508 +++ ++
4-yl}-pyridin-3-yl)-
[1,8]naphthyridine

M 507.6

86

2-(2-Fluoro-
phenyl)-4-{5-{1-(3-
morpholin-4-yl-
propyl)-1H-pyrazol- 1.44 495 +++ ++
4-yl)-pyridin-3-yl}-
[1,8]naphthyridine

M 4946

87

3-(4-{5-[2-(2,5-
Difluoro-phenyl)-
[1,8]naphthyridin-4-
yll-pyridin-3-yl}- 1.70 460 +++ +
pyrazol-1-yl)-
propane-1,2-diol

M 459.5

88




1.47 478 ++ 71 C r-N HN) 40 2-(2-Fl uorophenyl)-4-[5-(4-

pi perazin-1-yl pyrimdin-2-yl1l)- pyridin-3-yl]- [1, 8 naphthyridine 1.52 464
+++ +  WOVOQUIWSBHE96PCT/ EP2010/ 007743 - 33 - 72 N NH, RCTEP2010/007743 . .- N O
442- (2- Fl uoro- phenyl)- [1, 81napht hyrlgign 4- YU [2, 7] napht hyri din-1-
ylamne 1.40 368 +++ ++ 73 N NH, N.. ...- N

3-(4-5-[2-(2,5-
Difluoro-phenyl)-
[1,8]naphthyridin-4-
yi}-pyridin-3-yl}- 182 444 as .
pyrazol-1-yl}-
propan-1-ol

M 443.5

89

2-(2,5-Difluoro-
phenyl)-4-{5-[1-(3-
morpholin-4-yl-
propyl)-1H-pyrazol- [ 1 46 513 s .
4-yi}-pyridin-3-yi}-
{1,8]naphthyridine

M 512.6

90

2-(44{5-[2~(5-
Chloro-2-fluoro-
phenyl)-
[1,8]naphthyridin-4-
yll-pyridin-3-yl}- 1.88 448 4+ -+t
pyrazol-1-yl)-
ethanol

M 445.9

91

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[4-(4-methyl-
piperazin-1-yl)-
phenyl}-pyridin-3- 1.56 511 +++ -+
yl}-
[1,8]naphthyridine

M 510.0

92




0 412-(2,5-Difl uoro-

phenyl) -

[ 1, 81napht hyri den-4- Yl |-

[ 2, 7] napht hyridin-1- ylamne 1.47 386 +++ +++ 74 N

.-- 0 0 NWOL0[12096 D6 F| uor o-

phenyl ) -

HN .'-N/
[ 1, 8] napht hyri di n- 4PCIVFEP2010/007743

[ 2, 71napht hyridin-1- yl}-acetamde 1.64;,369 ++ + 75 N .."'- -.

2- (2- Fl uoro-

phenyl) - 4-

[ 2, 7] napht hyri di n- 4-

yl -

S|

[ 1, 8] napht hyri di ne

93

2-(5-Chloro-2-
fluoro-phenyl)-4-
[6'-(4-methyl-
piperazin-1-yl)-
[3,3']bipyridinyl-5-
yll-
[1,8]naphthyridine

M 511.0

1.55

512

+++

+++

94

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
(4-piperazin-1-yl-
phenyl)-pyridin-3-
yll-
[1,8]naphthyridine

M 496.0

1.62

497

+++

+++

95

2-(5-Chloro-2-
fluoro-phenyl)-4-
(6'-piperazin-1-yl-
[3,3'Ibipyridinyl-5-
yh)-
[1,8]naphthyridine

M 497.0

1.66

498

+++

++

96

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[1-(2-morpholin-4-
yl-ethyl)-1H-
pyrazol-4-yl}-
pyridin-3-yl}-
[1,8]naphthyridine

M 515.0

1.66

516

+++

+++




76 .- NNH2 '"'"-N .- SI 542-(2-Fluoro- phenyl)- [1,8lnaphthyridin-4- YlI-
[ 2, 7] napht hyri di n-1- ylam ne 77 N NN O 2-(2-Fluoro-

phenyl) - WOR4M/093196 pyr azol - 1-yl -et hyl ) - 1H pyrazol - 4- y1PCHEPRUOMAOT4Y/] | -

[ 1, 8] napht hyridine MA61.5 1.89 462 ++_4g_ WO 2011/ 095196PCT/ EP2010/ 007743 -
34 - 78 O0 4 -.--, NNAOMA56.5 4-{542-(2-Fl uoro-

[3-(4-{5-[2-(5-
Chioro-2-fluoro-
phenyl)-
[1,8]naphthyridin-4-
asiineda 1.64 488 +++ 4+

pyrazol-1-yl)-
propyl]-dimethyl-
amine

M 487.0

97

2-(5-Chioro-2-
fluoro-phenyl)-4-(4-
phenyl-pyridin-3-yl)-

[1,8Jnaphthyridine | 2-30 412 . .

98

M411.9

2-(5-Chloro-2-
fluoro-phenyl)-4-(6-
phenyl-pyridin-3-yf)-

) [1,8]naphthyridine

270 412 0 0

M411.9

2-(5-Chloro-2-
fluoro-phenyl)-4-
quinolin-3-yl-

” [1,8]naphthyridine

237 | 386 . o

M 385.8

2-(5-Chloro-2-
fluoro-phenyl)-4-(2-
phenyl-pyridin-3-yl)-

" [1,8]naphthyridine

229 | 412 0 0

M411.9

control




phenyl)- [1, 8] naphthyridin-4- yll-pyridin-3-yl}- benzene- sul fonam de 1.89
457 +++ ++ 79 -. -.---- 1101 2-(2-Fluoro- phenyl)-4-(5- pyrazol-1-yl-

pyri di n- 3WQI12p11/493198] napht hyri dine M 367.4 2. 08 368 ++ +P8U/BEP2NO0TTHD

2- (2-Fluoro- phenyl)-415-(1H pyrazol o8, 4- b]pyridin-5-y1)- pyridin-3-yll-
[ 1, 8] napht hyridine MA18.4 1.87 419 ++ ++ 81 NM1 N/ NN -401M463.5

4-[3,4')Bipyridinyl-5-
yl-2-(5-chloro-2-
fluoro-phenyl)-

102 [1,8]naphthyridine

1.75 413 +++ ++

M412.9

4-[2,3'|Bipyridinyl-5'-
yl-2-(5-chloro-2-
fluoro-phenyl)-

103 [1,8]naphthyridine

2.20 413 +++ ++

M 412.9

4-[3,3'|Bipyridinyl-5-
yl-2-(5-chloro-2-
fluoro-phenyl)-

104 {1,8]naphthyridine

1.92 413 +++ ++

M412.9

2-(5-Chloro-2-
fluoro-phenyl)-4-(2'-
piperazin-1-yl-
[3,4'Ibipyridinyl-5-
yh)-
[1,8]naphthyridine

105 1.61 497 +++ +++

M 497.0

2-(5-Chloro-2-
fluoro-phenyl)-4-(6-
trifluoromethyl-
[2,3]bipyridinyl-5'-
yh)-
[1,8]naphthyridine

106 2.57 481 ++ 0

M 480.9

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(6-chloro-pyridazin-
3-yl)-pyridin-3-yl}- 2.16 448 ++ +
[1,8lnaphthyridine

107

M 448.3




2- (2-Fluoro- phenyl)-446-(6- piperazin-1-yl- pyr| di n-3-yl)- pyrazin-2-ylJ-

[ 1, 8] napht hyridine 1.56 464 +++ ++ 89 NN -...-.... N NO 2-(2-Fluoro-

phenyl) - WOR0[1396W6 net hyl - pi perazi n-1- y1)-pyridi n-3- YECT/ERVIABDTH4D- yI | -

[1 8lnapht hyridine MA77.5 1.50 478 ++#4ot+ 83 0 - \__ NM..71 NN ---
--.. -- NNO 2-(4-{642-(2- Fluoro-phenyl)- [1, 8] naphthyridin-4-

yn pyra2| n-2-yl1l}- pyrazol-1-y1)- ethanol M12.4 1.78 413 +++ +

[N

2-(5-Chloro-2-
fluoro-phenyl)-4-(3'-
fluoro-2'-morpholin-
4-yl-[3,4']bipyridinyl-
5-yl)-
[1,8]naphthyridine

108 2.35 516 ++ ++

M 515.9

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

[1,8]naphthyridin-4-
yll-pyridin-3-yl}- 1.86 429 +++ ++

pyrimidin-2-ylamine

109

M 428.9

2-(5-Chloro-2-
fluoro-phenyl)-4-(6-
imidazol-1-yl-
[2,3']bipyridinyl-5'-
yh)-
[1,8]naphthyridine

110 1.69 479 0 0

M478.9

2-(5-Chloro-2-
fluoro-phenyl)-4-(6-
methoxy-
[2,3bipyridinyl-5'-
yh)-
[1,8]naphthyridine

111 2.57 443 ++ ++

M442.9

{5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yl)-[3,4'Ibipyridinyi-
2'-yl}-carbamic acid
tert-butyl ester

112 2.48 528 ++ ++

M 528.0

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[6-(4-methyl-
piperazin-1-yl)-
pyridazin-3-yl}- 1.51 512 +++ +++
pyridin-3-yl}-
[1,8]naphthyridine

113

M512.0




WO 2011/ 095196PCT/ EP2010/ 007743 - 35 - 84 0 Z2. \Z Z- (E)-4-(4-{542-(2-
Fl uor o- phenyl)- [1, 8] naphthyridin-4- yl]-pyridin-3-yl}-
pyrazol - WORPLINGF198- en-1-01 M 437.5 1.79 438 +++ ++ 85PCTEP20100977d¥ r
2-(2-Fluoro- phenyl)-4-{641-(1- nethylapiperidin-4- yl)-1H pyrazol -4-
y1lJ-pyrazin-2-yl}- [1 , 8] naphthyridine M465.5 1.51 466 +++ ++ 86 ON ]
2-(2-Fluoro- phenyl)-4-(5-(1-13- (4-nmethyl- piperazin-1-yl)-
propyl - 1H pymazgl - 4-yl1}-pyridjn-3-yl)-
K/” 2-(2,5-Difluoro-

O phenyl)-4-{5-[4-(4-
methyl-piperazin-1-
yh)-phenyl}-pyridin-

3_Vyl% 157 | 494
[1,8]naphthyridine

, N

114 +++ +++

M 493.6

N-{5'-[2-(5-Chloro-
2-fluoro-phenyl)-
[1,8]naphthyridin-4-
yl]-{2,3')bipyridinyl- | 2.10 470 +++ ++

6-yl}-acetamide

115

M 469.9

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[3-(4-methyl-
piperazin-1-yl)-
phenyl}-pyridin-3- 1.72 510 +++ +++
yi-
[1,8]naphthyridine

116

M 510.0

2-(5-Chloro-2-
fluoro-phenyl)-4-{6-
[4-(4-methyl-
piperazin-1-yl)-
phenyl}-pyridazin4- | 1.58 511 ++ ++
i
[1,8]naphthyridine

117

M511.0

3-{5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yl-pyridin-3-yl}-N-
(2-dimethylamino-
ethyl)-benzamide

118 1.62 526 +++ ++

M 526.0




[ 1, 8] napht hyridine M 507.6 1.47 508 +++ ++ 87 QO , \ IT, -, , 2-(2-Fluoro-
phenyl) - 4-{541- (3- norpholin-4-yl- propyl)-1H pyrazol - 4-yl1-pyridin-3-yll-
[ 1, 8] napWBo1 196 MA04. 6 1. 44 495 +++ +4.. 88 -z z 0) VPCTEP2010/0077#3
344-051242,5- Difluoro-phenyly [1, 8] naght hyridin-4- ylJ-pyridin-3-yl}-
pyrazol -1-yl)- propane-1,2-diol Mi59.5 1.70 460 +++ + WD
2011/ 095196PCT/ EP2010/ 007743 - 36 - 89
2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
{6-(4-methyi-
piperazin-1-yl)-
pyrimidin-4-yi}- 1.57 512 ++ ++
pyridin-3-yl}-
[1,8]naphthyridine

119

M 512.0

2-(2,5-Difluoro-
phenyl)-4-{5-[4-
(piperidin-4-yloxy)-
phenyl]-pyridin-3-
vl
[1,8]naphthyridine

120 1.55 495 +++ +++

M 4945

2-(2,5-Difluoro-
phenyl)-4-[6'-(4-
methyl-piperazin-1-
y1)-[3,3"Ibipyridinyl-
5-yl}-
[1,8]naphthyridine

121 1.47 495 +++ ++

M 494.5

N-(6-{5-[2-(5-
Chloro-2-fluoro-
phenyl)-
[1,8}naphthyndin-4-
yll-pyridin-3-yl}- 1.91 471 ++ ++
pyridazin-3-yl}-
acetamide

122

M 470.9

2-(2,5-Diftluoro-
phenyl)-4-{5-[4-(1-
ethyl-piperidin-4-yl)-
phenyl]-pyridin-3-
yl»
[1,8]naphthyridine

123 1.58 507 +++ +++

M 506.6




r-N--ONs .N'""" N-.. NNO 3-(4-{5-[2-(2,5- Difluoro-phenyl)-

[ 1, 81lnapht hyridi n-4- y1]-pyridin-3-yl}- pyrazol-1-yl)- propan-1-ol M43.5
1. 82 444 WO-R014099(96 [---N f-j (0-)--. - N N N .. PCI/EPQO10/007743
2-(2,5-Di fluorophenyl)-4-{5-[1-(3- rmrpjlolln 4-yl propyl) 1H pyrazol -
4-y11-pyridin-3-yl}- [1, 8] naphthyridine M512.6 1.46 513 +++ ++ 91 E5 zLi -
[\ I\ z /] \ z_- Z 2-(4-{542-(5- Chloro-2-fluoro- phenyl)-

[1. 8] ngphth 5'-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yl]-[2,3']bipyridinyl-
6-carboxyiic acid
ethyl ester

124 2.34 485 + ++

M 484.9

4-[3,3'|Bipyridinyl-5-
yl-2-(2-fluoro-
phenyl)-

[1,8]naphthyridine 1.7 379 * +

125

M378.4

3-{5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yll-pyridin-3-yi}-N-
(1-methyl-piperidin- 1.64 552 ++
4-yl)-benzamide

126

++

M 552.1

5'-{2-(5-Chloro-2-
fluoro-phenyl)-
{1,8]naphthyridin-4-
yi]-[2,3'bipyridinyl-
6-carboxylic acid
methylamide

127 2.08 470 + 0

M 469.9

4-{5-[4-(4-Methyl-
piperazin-1-yl)-
phenyl]-pyridin-3-
yl}-2-(3-methyl-
pyrazol-1-yh)-
{1,8]naphthyridine

128 1.48 462 + +

M461.6

5'-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyndin-4-
yl]-{2,3'bipyridinyl- 1.60 428 0 0
3-ylamine

129

M 427.9




ylI-pyridin-3-yl}-

- NN

511 +++ +++

\ d

pyrazol -1-y1) - et hanol
2-(5-Chl oro-2- fluoro-phenyl)-4-{5-
pi perazi wo-2pmyodsyhenyl | - pyri din-3- Yl I -
WD 2011/ 095196PCT/ EP2010/ /7743 -
2-(5-Chloro-2- fluoro-phenyl)-4-

[6'-(4-nethyl -

37 -

[ 444- et hyl -

M 445.9 1.88 446 +++ +++ 92 | P.

[ 1, 8] napht hyr i @CHEPRIIBD077@3 1. 56
93 -N\ / \N\ N N.
pi perazin-1-y1)-

130

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[4-(4-methyl-
piperazin-1-yl)-
phenyl}-pyridazin-3-
yli-
[1,8]naphthyndine

M 511.0

1.62

511 +

131

6-{5-{2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yil-pyridin-3-yl}-4H-
benzo[1,4]oxazin-3-
one

M 482.9

2.09

483 +++

++

132

2-(5-Chloro-2-
fluoro-phenyl)-4-[4-
(4-methyl-piperazin-
1-yl)-
[2,3)bipyridiny!l-5'-
yll-
[1,8]naphthyridine

M511.0

1.28

511 ++

+++

133

5'-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yi-2,3'bipyridinyl-
4-carbonitrile

M 437.9

2.26

438 0

134

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(2,3-dihydro-
benzo[1,4]dioxin-6-
yl)-pyridin-3-yl}-
[1,8]naphthyridine

M 469,9

2.46

470 ++

+++

135

3-{5-[2-(5-Chloro-2-
fluoro-phenyt)-
{1,8)naphthyndin-4-
yl}-pyridin-3-yl}-
benzene-
sulfonamide

M 490.9

2.02

491 +++

++

a

/



[ 3, 31bi pyridinyl-5
\N\ NN\ N O Cl
phenyl) - py0i2d11/193196 Y|
----N/ \ N N
(6" -pi perazin-1-yl-

498 +++ ++

yl
5

| - [1, 8] naphthyridine M511.0 1.55 512 +++ +++ 94 .
-Chl oro-2- fluoro-phenyl)-4-[5- (4-piperazin-1-yl-
]1- [1, 8] napht hyridine M 496.0 1. 62PQYEP2646/087743 95
a 2-(5-Chloro-4. fluoro-phenyl)- 4-
3, 3] bipyridinyl-5- Yl)- [1,81lnaphthyridine Mi97.0 1.66

136

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1,2,3,4-tetrahydro-
isoquinolin-7-yi)-
pyridin-3-yl}-
[1,8]naphthyridine

153 | 467 et ot

M 466.9

137

2-(2,5-Difluoro-
phenyl)-4-pyridin-3-
yl-[1,8]naphthyridine | 1.78 320 + 0

M 3193

138

2-(4-{5-[2-(5-Chloro-
2-fluoro-phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-yl}-
phenoxy)- 1.95 485 +++
acetamide

++

M484.9

139

[3-(4-{5-2-(5-
Chloro-2-fluoro-
phenyl)-
[1,8]naphthyridin-4-
yl}-pyridin-3-yl}- 1.72 513 +++ +++
phenoxy)-propyl]-
dimethyl-amine

M 513.0

140

2-(2,5-Difluoro-
phenyl)-4-{5-[6-(4-
methyl-piperazin-1-
yl)-pyridazin-3-yl]-
pyridin-3-yl}-
[1.8)naphthyridine

146 | 496 ++ +

M 4955

141

2-(5-Chloro-2-
fluoro-phenyl)-4-[6-
(4-methyl-piperazin-
1-yl)-
[2,3']bipyridinyl-5'- 1.60 511 ++ ++
yll-
[1,8]naphthyridine

M 511.0




96 1111 /\z / oN) 2-(5-Chloro-2- fluoro-phenyl)-4-(5-
[ 1- (2-norpholin-4- yl-ethyl)-1H pyrazol -4-yl1l]- pyridin-3-yly

[ 1, 8] naphWOReII9RK6M 515. 0 1. 66 516 +++ +++ WO PCT/EP2010/007743
2011/ 095196PCT/ EP2010/ 007743 - 38 - 97481 /\ z \ z | [3-(4-{542-(5-

Ch) oro- 2-fl uoro- phenyl)- [1, 8] naphthyridin-4- yll-pyridin-3-yl}-
pyrazol -1-y1)- propyli-dirnethyl- amne M487.0 1.64 488 +++ +++ 98 il k\

NNi s cf co f |é!ﬁ[(9_be3%’J§/_| )Y-4-(4-
fluoro-phenyl)-
[1,8]naphthyridin-4-

yil- 2.01 387 ++ +
[1,7]naphthyridine

142

M 386.8

2-(3{5-[2-(5-Chloro-
2-fluoro-phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-y}-
phenoxy)- 1.57 471
ethylamine

143 +++ ++

M 470.9

2-(2,5-Difluoro-
phenyl)-4-{5-[3-
(piperidin-4-yloxy)-
phenyl]-pyndin-3-
yli-
{1,8]naphthyridine

144 1.69 495 +++ ++

M 494.5

2-(5-Chloro-2-
fluoro-phenyl)-4-{5
[3-(piperazine-1-
sulfonyl)-phenyl]-
pyridin-3-yl}-
[1,8]naphthyridine

[

145 1.68 560 ++ +

M 560.1

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

(4,4-dimethyl-
1,2,3,4-tetrahydro-
quinolin-6-yl)- 2.55 495 ++ ++

pyridin-3-ylJ-
[1,8]naphthyridine

146

M 495.0

2-(2,5-Difluoro-
phenyl)-4-{5-[3-
(piperidin-4-
y!methoxy)-phenyl}-
pyridin-3-yl}-
[1,8]naphthyridine

147 1.70 509 ++ +

M 508.6




phenyl - pyridi n-3-yl) -

[ 1, 8] napht hyridi ne M411.9 2.30 412 + +

\ z 2-(5-Chloro-2- fluoro-phenyl)-4-(6- phenyl-pyridin-3-yl)-
N O ECTEPRBOCHTTF 0- 2-
fl uoro- phenyl )-4- quinolin-3-yl- [1, 8Thapht hyridine M385.8 2.37 386 0 101

[ 1, 8] naphwRRAIIAIOR®6MA11. 9 2.70 412 0 0 100 40 N ,

N gli

N NO C

99 u.

Z_

148

2-(2,5-Difluoro-
phenyl)-4-{5-[3-(2-
piperazin-1-yl-
ethoxy)-phenyl}-
pyridin-3-yl}-
[1,8]naphthyridine

M 523.6

1.50

524

+++

+++

149

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
(1-methyl-2,3-
dihydro-1H-indol-5-
yl)-pyridin-3-yl]-
[1,8Inaphthyridine

M 466.9

2.63

467

++

+++

150

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1-methyl-1H-indol-
5-yl)-pyridin-3-yl]-
[1,8]naphthyridine

M464.9

2.54

465

++

+++

151

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1,2,3,4-tetrahydro-
quinolin-7-yl)-
pyridin-3-yl]-
[1.8]naphthyridine

M 466.9

2.46

467

++

+++

152

2-(2-{5-]2-(5-Chloro-
2-fluoro-phenyl)-
[1,8]naphthyridin-4-~
yl}-pyridin-3-yl}-
phenyl)-ethylamine

M 4549

1.65

455

153

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
“[4~(2-morpholin-4-
yl-ethyl)-phenyi}-
pyridin-3-yl}-
[1,8]naphthyridine

M 525.0

1.63

525

+++

+++

/

00



control 2-(5-Chloro-2- fluoro-phenyl)-4-(2- phenyl-pyridin-3-yl)-

[1, 8] naphthyridine M411.9 2.29 412 0 0O WD 2011/ 095196PCT/ EP2010/ 007743 -
39 - 102 WN2011/095196. . - N --,.. ....- F Cl 443, 4113i pyr iPETABPL018/007743
y1l-2-(5-chloro-2- fluoro-phenyl)- [1,84maphthyridine MA12.9 1.75 413 +++ ++
103 ---,N/ N NNGOC

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(2,3-dihydro-1H-
indol-5-y1)-pyridin-3-
yl}-
[1,8]naphthyridine

154 1.97 453 ++ +

M 452.9

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1,2,3,4-tetrahydro-
isoquinolin-6-yl)-
pyridin-3-yl]-
[1,8]naphthyridine

155 156 | 467 s rt

M 466.9

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[4-(2-pyrrolidin-1-yl-
ethoxy)-phenyl}-
pyridin-3-yl}-
[1,8]naphthyridine

156 1.61 525 +++ +++

M 525.0

6~{5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-y1}-4,4-
dimethyl-3,4- 219 509 ++ ++
dihydro-~-1H-quinolin-
2-one

157

M 509.0

2-(5-Chioro-2-
fluoro-phenyl)-4-{5-
[3-(2-pyrrolidin-1-yl-
ethoxy)-phenyi}-
pyridin-3-yl}- 1.70 525
[1,8]naphthyridine

158

+++ +++

M 525.0

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(3-piperidin-4-yl-
phenyl)-pyridin-3-
yll-
[1,8]naphthyridine

159 1.67 495 +++ ++

M 495.0




442, 31Bi pyridinyl-5 - y1-2-(5-chloro-2- fluoro- phenyl) [ 1, 8Thapht hyri di ne
MA12.9 2.20 413 +++ ++ 104 N/ --.... NN--.. N F C

443, 3113iWPr20t09yP65- y1-2- (5-chl oro-2- fl uoro-phenyl ) PFI/Equlﬁ&@ﬁﬂhyrl di ne
MA12.9 1.92 413 +++ ++ 105 HN N1 --..49-... N- ---, NN- 0 Cl

5'-{2-(5-Chloro-2-
fluoro-phenyl)-
[1,8)naphthyridin-4-
yll-{2,3'bipyridinyl- 227 438 0 0
6-carbonitrile

160

M437.9

2-(5-Chloro-2-
fluoro-phenyh)-4-{5-
[4-(2-morpholin-4-
yl-ethoxy)-phenyl}-
pyridin-3-yl}- 1.68 541
[1,8]naphthyridine

161 +++ +++

M 541.0

[2-(4{5-[2-(5-
Chloro-2-fluoro-
phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-yl}- 165 483 +++ +++
phenyl)-ethyl}-
dimethyi-amine

162

M 483.0

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(2-methyl-1,2,3,4-
tetrahydro-
isoquinolin-7-y)- 1.58 481 F++ .
pyridin-3-yl]-
[1,8]naphthyridine

163

M 481.0

1-(5-{5-[2-(5-Chloro-
2-fluoro-phenyl)-
[1,8)naphthyridin-4-
yl}-pyridin-3-yl}-2,3-
dihydro-indol-1-yl)-
ethanone

164 2.19 495 +++ +++

M 4950




2-(5-Chloro-2- fluoro-phenyl)-4-(2' - piperazin-1-yl- [3,4]bipyridinyl-5-

Yl)- [1, 8] napht hyridine MA97.0 1.61 497 +++ +++ 106 F3BC N N 40 C

2- (5- Chl ovO-2211/095196r 0- phenyl) - 4- (6- trifluoronet hyl - [2PSTEERPYODHHNYL1-5' -

YI')- [1, 8] naphthyridine M480.9 2.57 488p++ 0 107 CI N'. N N C 0M48.3

2- (5-Chl oro-2- fluoro-phenyl)-445- (6-chloro-pyridazin-

3-y1l)-pyridin-3-y1J- [1, 8] naphthyridine
H

6-{5-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8Inaphthyridin-4-
yl]-pyridin-3-yi}-3,4-
dihydro-1H- 1.92 482 +++ +++
[1,8]naphthyridin-2-
one

165

M 481.9

2-(3{5-[2-(5-Chloro-
2-fluoro-phenyl)-

[1,8]naphthyridin-4-
yl)-pyridin-3-yl}- 1.58 455 +++ +++

phenyl)-ethylamine

166

M 4549

4-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8)naphthyridin-4-
yll-
[2,7]naphthyridin-1-
ylamine

167 1.59 402 +++ +++

M 401.8

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(1.2,3,4-tetrahydro-
isoquinolin-5-yl)-
pyridin-3-yl}-
{1,8Jnaphthyridine

168 1.55 467 + +

M 466.9

5'-[2-(5-Chloro-2-
flucro-phenyl)-
[1,8]naphthyridin-4-
yl}-[3,3']bipyridinyl- 1.52 428 +++ ++
6-ylamine

169

M 4279

2-[{5'-[2-(5-Chloro-
2-fluoro-phenyl)-
[1,8]naphthyridin-4-
yi]-{2,3']bipyridinyi-
6-yl}-(2-hydroxy- 1.86 516 +++ ++
ethyl)-amino]-
ethanol

170

M 516.0




2.16 448 ++ + WD 2011/095196PCT/ EP2010/ 007743 -40 - 108 N'"% N N O C
2-(5-Chl oro-2- fluoro-phenyl)-4-(3' - fluoro-2'-norpholin-

4-y143, 4'WOi2piya9gi9ayl - 5-yl1)- [1, 8Thapht hyridi ne M 515. @C2/E®2018/067743 ++ 109
N1F2--,.. N---..Fci NOMA28.9.4¢+{5-[2-(5-Chloro-2- fluoro-phenyl)-

[ 1, 8] napht hyridin-4- ylj-pyridin-3-yl}- pyrimdin-2-ylamne 1.86 429 +++ ++
110 / N

2-(5-Chloro-2-
fluoro-phenyl)-4-[5'-
(4-methyl-piperazin-
1-yl)-
[3,3']bipyridinyl-5- 1.47 511 +++ +++
yl}-
[1,8]naphthyridine

171

M 511.0

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[4-(2-pyrrolidin-1-ylI-
ethyl)-phenyl}-
pyridin-3-yl}-
{1,8]naphthyridine

172 167 509 - .

M 509.0

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(2-ethyl-1,2,3,4-
tetrahydro-
isoquinolin-7-yl)- 1.65 495 +++ +++
pyridin-3-yl]-
[1,8]naphthyridine

173

M 495.0

2-(5-Chloro-2-
fluoro-phenyi)-4-{5-~
[4-(1-isopropyl-
piperidin-4-yl)-
phenyll-pyridin-3- | 1.72 537 +44 4+
yl-
[1,8]naphthyridine

174

M 537.1

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(2,3-dihydro-1H-
isoindol-5-yl)-
pyridin-3-yl]-
[1,8]naphthyridine

175 1.55 453 +++ +++

M 452.9

2-(5-Chloro-2-
fluoro-phenyl)-4-[5-
(2-isopropyl-1,2,3,4-
tetrahydro-
isoquinolin-7-yl)- 1.67 509 +++ ++4
pyridin-3-yl}-
[1,8]naphthyridine

176

M 509.0




--.... .--==- N--... -- NO a 2-(5-Chloro-2- fluoro-phenyl)-4-(6-

I mdazol -1-yl- [2,3]bipyridinyl-5 - 0)- [1, 8] naphthyridine M478.9 1.69 479
0 0 111 WORM/95196 N ---.. N C 2-(5-Chl oro-2- fl uoro- Be&EMPRILAT7E3

met hoxy- [2, 3] bipyridinyl-5 - yl)- [1,&lnaphthyridine M 442.9 2.57 443 ++
++ 112 N1 AN --- N ... N

[2-(4-{5-]2-(2,5-
Difluoro-phenyl)-
[1,8]naphthyridin-4-
yl]-pyridin-3-yl}-
phenyl)-ethyi]-
dimethyl-amine

177 1.54 467 +++ +++

M 466.5

5'-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yl]-[3,3'}bipyridinyl-
6-~carboxylic acid (2-{ 1.55 527 ++ ++
dimethylamino-
ethyl)-amide

178

M 527.0

5'-[2-(5-Chloro-2-
fluoro-phenyl)-
[1,8]naphthyridin-4-
yl)-5-trifluoromethyl-
[3,3'Ibipyridinyi-2-
ylamine

179

M 495.9

2-(5-Chloro-2-
fluoro-phenyl)-4-{5-
[3-(2-pyrrolidin-1-yi-
ethyl)-phenyl}-
pyridin-3-yl}-
[1,8]naphthyridine

180

M 509.0

181




..--- N O {542-(5-Chl oro-2- fluoro-phenyl)- [1,8]naphthyridin-4-
y1l]-[3,41lbi pyridinyl- 2'-yli-carbamc acid tert-butyl ester M 528.0 2'48
528 ++ +WORBIW95198 z / \ / \ z _/ \ zz z |, \ _ [---PCIXEPRWMOOPT743
2-(5-Chloro-2- fluoro-phenyl)-4-{5- [6544-nethyl- piperazin-1-yl)-
pyridazin-3-yl]- pyridin-3-yl}- [1,81naphthyridine M512.0 1.51 512 +++ +++
WO 2011/ 095196PCT/ EP2010/ 007743 - 41 - 114 LN S-.N --..

182

183

184

185

186




-- N5 2-(2,5-Di fluoro- phenyl)-4-{544-(4- nethyl-piperazin-1-
y1l) - phenyl Fpyridin- 3-yl)- [1, 8] naphthyridine M493.6 1.57 494 +++ +++ 115 7

NN --,..-WO2p11/095196. - N 41 ci N {5' 42-(5- Chl or 02- f | uor o PERERYAIP/007743
[ 1, 8] napht hyri di n- 4- yl] [ 2, 31b| pyr| disyl- 6-yl}-acetam de MI69.9 2.10 470
+++ ++ 116 , SIN N - .FN" N'"5ci 2-(5-Chloro-2- fluoro-phenyl)-4-{5-

[ 3- (4- net hyl - JDI perazin- Lvﬂ- henyl]-pyridin-3- YI)- [1, 8] naphthyridine M
510.0 1.72 510 +NH,

187

Highly preferred embodiments are those compounds of formulae (I) and/or (Il) with the nos.
7,8, 11,13, 15, 18, 19, 21, 23, 24, 25, 26, 27, 28, 29, 30, 32, 33, 34, 35, 36, 37, 38, 44, 45,
5 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 61, 62, 63, 64, 65, 68, 69, 71, 72, 73,
78, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 102, 103, 104, 105,
109, 113, 114, 115, 116, 118, 120, 121, 123, 131, 132, 135, 136, 138, 139, 143, 144, 148,
153, 155, 156, 158, 159, 161, 162, 163, 164, 165, 166, 167, 169, 170, 171, 172, 173, 174,
175, 176, 177.
10
The hetaryl-{1,8]naphthyridine derivatives according to formula (1) and the starting materials
for its preparation, respectively, are produced by methods known per se, as described in
the literature (for example in standard works, such as Houben-Weyl, Methoden der
organischen Chemie [Methods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart), i.e.
15 under reaction conditions that are known and suitable for said reactions.

Use can also be made of variants that are known per se, but are not mentioned in greater
detail herein. If desired, the starting materials can also be formed in-situ by leaving them in
the un-isolated status in the crude reaction mixture, but immediately converting them

20 further into the compound according to the invention. On the other hand, it is possible to

carry out the reaction stepwise.

The reactions are preferably performed under basic conditions. Suitable bases are metal
oxides, e.g. aluminum oxide, alkaline metal hydroxide (potassium hydroxide, sodium

25  hydroxide and lithium hydroxide, inter alia), alkaline earth metal hydroxide (barium
hydroxide and calcium hydroxide, inter alia), alkaline metal alcoholates (potassium
ethanolate and sodium propanolate, inter alia) and several organic bases (piperidine or

diethanolamine, inter alia).



+++ 117 /| z 2-(5-Chloro-2- fluoro-phenyl)-4-{6- [4-(4-nethyl-
pi perazi n-1-yl)- phenyll-pyridazin-4- yll- [1, 8] naphthyridine M511.0 1.58

511 ++ +WORBLINONR6F ---- N Cl 3-{542-(5-Chl oro- 2- f 1 BETEPRNOMYTIH3

[ 1, 8] napht hyridi n-4- y1]-pyridin-3-yl}sg\( 2-di met hyl am noet hyl ) - benzam de M
526.0 1.62 526 +++ ++ WD 2011/095196PCT/ EP2010/ 007743 -42 - 119 ----? N
N1l ..-- NN-- NC 2-(5-Chloro-2-

The reactions are generally carried out in an inert solvent. Suitable inert solvents are, for
example, hydrocarbons, such as hexane, petroleum ether, benzene, toluene or xylene;
chlorinated hydrocarbons, such as trichloroethylene, 1,2-dichloroethane, carbon
tetrachloride, chloroform or dichloromethane; alcohols, such as methanol, ethanol,

5 isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diisopropy!
ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethylene glycol monomethyl
or monoethyl ether, ethylene glycol dimethyl ether (diglyme); ketones, such as acetone or
butanone; amides, such as acetamide, dimethylacetamide or dimethylformamide (DMF);
nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon

10  disulfide; carboxylic acids, such as formic acid or acetic acid; nitro compounds, such as
nitromethane or nitrobenzene; esters, such as ethy! acetate, or mixtures of the said

solvents. Particular preference is given to water, THF, tert. butanol, tert. amylalcohol, NMP,
triethylamine and/or dioxane.

15  Depending on the conditions used, the reaction time is between a few minutes and
14 days, the reaction temperature is between about -30°C and 150°C, normally from 0°C to

140°C, particularly preferably from 70°C to 130°C.

The present invention also relates to a process for manufacturing a compound of formula
20 (1) comprising the steps of:

(a) reacting a compound of formula (lil)

R6
| NN
= =

N N R1

)

25 wherein
R6 denotes Hal, OH or B(OH),, preferably Hal or B(OH),, and
R1 and Hal have the meaning as defined above,

with a compound of formula (IV)



fl uoro-phenyl)-4-{5- [6-(4-nethyl- piperazin-1-yl)- pyrimdin-4-yl]-
pyridin-3-yl}- [1,8] naphthyridine M512.0 1.57 512 ++ ++ 120 HN,,,.... O
N --. N OWe20p/®5Dpf | uor o- phenyl)-4-{544- (piperidin-4P¢rar)10/007743
phenyl]-pyridin-3- YlI}- [1, 81lnaphthyriggne Mi94.5 1.55 495 +++ +++ 121
-- ..- N4O01) 2-(2,5-Difluoro- phenyl)-446'-(4- nethyl-piperazin-1-

y1) 43, 31bi pyridinyl- 5-y11- [1, 8] naphthyridine Mi94.5 1.47 495

(V)

wherein
R7 denotes Hal, OH, boronic acid or a ester of boronic acid (e.g. pinacol ester, such

as 4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl), preferably Hal, boronic acid or a
5 ester of boronic acid, and

R2, W,;, W3, W5 W5 and Hal have the meaning as defined above,

to yield the compound of formula (1)

3 5
l AN AN
— —
N N R1
10 0

wherein R1, R2, W,;, W3, W; and W have the meaning as defined above,

or
(b) reacting a compound of formula (V)
W

Hal
\( We
W W,

RN

15 N N R1
V)

wherein R1, Hal, W,, W3, W5 and W have the meaning as defined above,

with a compound of formula (VI) or a ester thereof

R2\ -~
B OH

\

20 OH

(VD)
wherein R2 has the meaning as defined above,



+++ ++ 122 N -. Nsi C Chloro-2-fluoro- phenyl)- [1,8]naphthyridin-4-

y1ll-pyridin-3-yl}- pyridazin-3-yl)- acetam de M470.9 1.91 471 ++ ++ 123 7\
\' [\ z WOX11095196 z -J 2-(2,5-Difluoro- phenyl)-4-{542CT/EP2010/007743

et hyl - pi peridin-4-yl)- phenyl]-pyridinggd- yl}- [1,8lnaphthyridine M506.6
1.58 507 +++ +++ WD 2011/ 095196PCT/ EP2010/ 007743 -43 - 124 N NN N

to yield the compound of formula (1)

rR2 WA
\f WG
wlsl W

I 5
l AN N
— —
N N R1

)
wherein R1, R2, W,, W;, Ws and W; have the meaning as defined above,

and optionally

(© converting a base or an acid of the compound of formula (1) into a salt thereof.

The hetaryl-[1,8]naphthyridine derivatives of formula (1) are accessible via the route above.
10  The starting materials, including the compounds of formulae (llI), (IV), (V) and (VI) are
usually known to the skilled artisan, or they can be easily prepared by known methods. In a
variant i) of way b), Hal is substituted by boronic acid or boronic ester or a derivative
thereof in the compound of formula (V) and the boronic acid/boronic ester derivative is
subsequently reacted with R2-Hal to yield the compound of formula (l). In another variant ii)
15  of way b), the compound of formula (V), preferably a bromine derivative, is converted with

aromatics, which are functionalized in a suitable manner, into the compound of formula ().

Particularly, the compounds of formula (lll) are accessible via two different routes. In a first
embodiment of the synthesis routes, the compounds of formula (Ill) can be prepared by a
20  process (A) comprising the steps of:

(a) reacting 1-(2-amino-3-pyridin-3-yl)-ethanone in an alkaline milieu with a compound
of formula (VII)
Hal

O R1

25 Y1)
wherein R1 and Hal have the meaning as defined above,

to yield a compound of formula (VIII)



C 5 -[2-(5-Chloro-2- fluoro-phenyl)- [1,81lnaphthyridin-4-
yl]-[2, 3] bi pyridinyl- 6-carboxylic acid ethyl ester M484.9 2.34 485 + ++
125 , WO 20N/@9SN 443, 3113i pyri di nyl-5- yl-2-(2-fl uoP6T/EPREAHA)743
[1, 8] napht hyridine M378.4 1.71 379 + #5426 ,N- 1 N,-- NN ...- N40 C
3-(542-(5-Chl oro-2- fluoro-phenyl)- [1,8]naphthyridin-4-
yl I -pyridin-3-y1}-N (1-nethyl -piperidin- 4-yl)-benzam de

O

(Vi)
wherein R1 has the meaning as defined above,

5 (b reacting the compound of formula (Vi) in an alkaline milieu to yield a compound of

formula (IX)
@)
X
N/ N
H R1

(1X)
wherein R1 has the meaning as defined above,
10
(c) reacting the compound of formula (1X) with a halogenating agent to yield a
compound of formula (l11-A)
Hal |
CI
I = =
N N R1
(1-A)
15 wherein R1 and Hal have the meaning as defined above,

and optionally _
(d) reacting the compound of formula (ill-A) with bis-pinacolato-diboron to yield a
compound of formula (l11-B)
B(OH),

EY\)
| s ~
N N R1

20
(IlI-B)



M552.1 1.64 552 ++ ++ 127 __ NH NN N 40 C 5'-[2-(5-Chl oro-2-
fluoro-phenyl)- [1, 8] naphthyridin-4- yl1142,6 31bi pyridi nyl- 6-carboxylic acid
met hyl amWe 2MgRs®62. 08 470 + 0 128 ISl N ,- NN I N -- PCT/EP2010/007743
4-{544- (4- Met hyl pi perazi n-1-yl)- phenykdpyridin-3- yll-2-(3-nethyl-

pyrazol -1-y1)- [1, 8lnaphthyridine Mi61.6 1.48 462 + + 129 /' N -.

wherein R1 has the meaning as defined above,

and optionally
(e) converting a base or an acid of the compound of formulae (llI-A), (111-B) into a salt
5 thereof.

In more detail, starting from 2-amino-3-acetyl pyridine by acetylating reaction with a
benzoic aryl/hetaryl derivative of formula (VII), like 6-methyl pyridine-2-carboxylic acid
chloride, an 2-aroylamido-3-acetyl pyridine of formula (VIII), like 6-methyl-pyridine-2-

10  carboxylic acid-(3-acetyl-pyridin-2-yl}-amide, is obtained, which cyclizes under treatment
with a strong base, preferably KOBut, to give 2-aryl/hetaryl-[1,8]naphtyridine-4-ones of
formula (1X), like 2-(6-Methyl-pyridin-2-yl)-1H-[1,8]naphthyridin-4-one. Halogenation with
SOHal,, SO,Hal,, POHal; and/or PHals, wherein Hal has the meaning as defined above,

preferably Cl or Br, more preferably POCI,, gives a reactive intermediate of formula (l1I-A).

15
In a second embodiment of the synthesis routes, the compound of formula (Ill) can be
prepared by another process (B) comprising the steps of:
(a) reacting a halogenating agent with a compound of formula (X)
OH
NN
7
N N O
20 H
X)
to yield a compound of formula (XI)
Hal
~
=
N Hal
(X1)
25 wherein Hal has the meaning as defined above,

(b) reacting the compound of formula (XI) with a compound selected from the group of
boronic acid, boronic ester, tin organics, zinc organics and boron triflates, each of
which is substituted by R2 having the meaning as defined above (e.g. the compound

30 of formula (VI)), to yield a compound of formula (llI-A)



NNH ---.---.. NNF CQ O0M27.9 5 -[2-(5-Chloro-2- fluoro-phenyl)-

[1, 81lnapht hyridin-4- y1]-[2,3]bipyridinyl- 3-ylamne 1.60 428 0 0 WO
2011/ 095MWORON/EBFPR610/ 007743 - 44 - 130 LN 1. ---.. N - PCIAP20IR00774N0 C
2-(5-Chloro-2- fluoro-phenyl)-4-{5- [4gd4-methyl- piperazin-1-yl)-

phenyl ] pyridazin-3- Y'Y [1, 8lnaphthyridine M511.0 1.62 511 + + 131 411 H

Hal

NN

e s
N N R1

(IN-A)
wherein R1 and Hal have the meaning as defined above,

5 and optionally
(c) reacting the compound of formula (l1I-A) with bis-pinacolato-diboron to yield a

compound of formula (llI-B)

B(OH),
l ANV
— —
N N R1
(IN-B)
10 wherein R1 has the meaning as defined above,

and optionally
(d) converting a base or an acid of the compound of formulae (lilI-A), (1I-B) into a salt
thereof.

15
In more detail, 4-hydroxy-[1,8}naphthyridinone of formula (X), or its tautomers, is
transferred to 2,4-halo-[1,8]naphthyridine of formula (XI) by treatment with one or more
halogenating agents, preferably POCI; or POBr; and/or the corresponding PHals, wherein
Hal has the meaning as defined above. Treatment of 2,4-dihalo-[1,8]naphthyridine of

20 formula (X) using PdO catalysis with a boronic acid or boronic ester type (i), or similar
chemistries with tin organics type (ii), or boron triftates type (iii), yields a 2-aryl/hetaryl-4-
halo-[1,8]naphthyridine of formula (IlI-A).

The starting materials of process (B), including the compound of formula (X), are usually
25  known to the skilled artisan, or they can be easily prepared by known methods. In

particular, the compounds of formula (X) are accessible via two different routes. In a first

embodiment of the synthesis routes, the cqmpounds of formula (X) can be prepared by a

process (C) comprising the steps of:

30 (a) reacting an acetylating agent with a compound of formula (XII)



..- N-- NO C 6-{542-(5-Chl oro-2- fluoro-phenyl)- [1,8]naphthyridin-4-
yI | -pyridin-3-yl}-4H benzo[ 1, 41oxazin-3- one M 482.9 2.09 483 +++ ++ 132 N
-. N ----WOR011/09NPEO Cl 2-(5-Chl oro-2- fluoro-phenyl) - 42¢T/EP2010/007743

(4-met hyl - pi perazin- 1-yl1)- [2,3']Dbi p_y@ dinyl-5- ylJ- [1, 8] naphthyridine M
511.0 1.28 511 +++ +++ 133 N N N N . Cl NOMA37.9 5'-[2-(5-Chl oro-2-

O
AN o/
—
N NH,
(Xn)
to yield a compound of formula (XIII)
@)
D
~
N NH
/go
5 (XHb

(b) reacting the compound of formula (XIil) under basic conditions to yield a compound
of formula (X) or a tautomer of formula (X-A)

O

/

\

Iz

10 (X-A)
and optionally

(©) converting a base or an acid of the compound of formula (X-A) into a salt thereof.

In more detail, starting from nicotinic esters of formula (XIl), prepared from nicotinic acid by
15  esterification, by reaction with acetylating agents, preferably AcOEt, AcCl, Ac,0, Ac-
imidazole, acetyl morpholine, Ac-CN or acetic acid, under coupling (dehydrating)
conditions, acetamido nicotinic ester derivatives of formula (XIIl) are obtained, which can
be cyclized under basic conditions, e.g. by use of KN(SiMe;), in a solvent like THF and/or
toluene, to yield tetrahydro-[1,8]naphthyridine-2,4-diones of formula (X), or tautomeric
20 forms of formula (X-A) to be processed further like in process B.

The esters of formula (XIl) can be produced via alcoholysis of a compound of formula
(XX,



fl uoro-phenyl)- [1, 8] naphthyridin-4- y1142, 31bi pyridinyl- 4-carbonitrile
2.26 438 0 0 134 OP --. NN N o d 2-(5-Chloro-2- fluoro-phenyl)-4-[5-

(2, 3- di hyNIPa011I¥ORYe[ 1, 4] di oxi n-6- yl1)-pyridin-3-yll- [ 1P8TAXRNHONYTHHI ne M
469,9 2.46 470 ++ +++ 135 HN,S\'0 ---g2-. NN ---. -- Nd

3-{512-(5-Chl oro-2- fluoro-phenyl)- [1 , 8] naphthyr|d| n- 4-

yl 1-pyridin-3-yl}- benzene- sulfonam de M 490.9 2.02 491 +++ ++
0]

~ 0
N~ ”/J%o

(XXI1)
which can be generated from acids by phosgenation techniques.

5 In a second embodiment of the synthesis routes, the compounds of formula (X) can be
prepared by a process (D) comprising the steps of:

(a) reacting a compound of formula (XII)

(@]
D
=
N NH,
10 (X1th
with a compound of formula (XiV)
@) O
O
E
(XIV)
wherein
15 E denotes OY or NYY, and
Y has the meaning as defined above,
to yield a compound of formula (XV)
0] O
N
O E
N o)
=
N NH

20 (XV)



WO 2011/ 095196PCT/ EP2010/ 007743 -45 - 136 HN ..-- NN N -- Cl 2-(5-Chl oro-2-
fluoro-phenyl)-4-[5- (1, 2,3,4-tetrahydro- isoquinolin-7-yl)- pyridin-3-yl]-
[ 1, 8lnapWOwol1dionewo MA66. 9 1. 53 467 +++ +++ 137 N -.-... PCEPEUSIOOTH3 F
2-(2,5-Difluoro- phenyl)-4-pyridin-3-_gsl41, 8Thapht hyridine M 319.3 1.78 320
+ 0 138 el NNO Cl 2-(445-[2-(5-Chloro- 2-fluoro-phenyl)-
[1, 81lnapht hyridin-4- yl[-pyridin-3-yl}-

wherein

E denotes OY or NYY; and

Y has the meaning as defined above,

5 (b) reacting the compound of formula (XV) in a solvent and under alkaline condition to

yield a compound of formula (XVI)

(XV1)
wherein E denotes OY or NYY; and

10 Y has the meaning as defined above,

(c) reacting the compound of formula (XVI) under acidic or alkaline conditions to yield
the compound of formuta (X) or a tautomer of formula (X-B)
O

AN
| ~
N N OH
H

15 (X-B)

and optionally

(d) converting a base or an acid of the compound of formula (X-B) into a sait thereof.

20 In more detail, starting from nicotinic acid ester of formula (Xll) and reaction with malonic
acid derivatives of formula (XIV) in the presence of a solvent and a base, acyl malonic acid
derivatives of formula (XV) are formed, which can be cyclized under basic conditions in a
solvent to form tetrahydro-[1,8]naphthyridine-2,4-dione-3-carboxylic acid derivatives or its
tautomeric forms of formula (XVI). After acidic or alkaline hydrolysis/saponification and

25 decarboxylation, 2-hydroxy-[1,8]naphthyridine-4-one of formula (X-B), or its tautomers, is
formed, which can be further processed like in method B.

Alternatively, the naphthyridine-ones of formulae (X), (X-A) and (X-B) can be obtained from
reaction of a corresponding pyridin-4-yl-amine with malonic acid ester chloride (i.e.



phenoxy)- acetam de M 484.9 1.95 485 +++ ++ 139 40 ..- N..-- NO Cl
[3-(4-(542-(5- Chloro-2-fluoro- phenyl)- [1,8]naphthyridin-4-

yl]-pyri dNﬁ-ZBIIM§196phenoxy) propyl] di met hyl - am ne M 5PSTEPNIPROTIZ +++
+++ 140 Ths1") NN .--"N--.1 -- N.-8d---,.. pi. 0 2-(2,5-Difluoro-

phenyl) - 4- (546- (4- methyl - plpera2|n 1- yl)-pyridazin-3-y1]- pyridin-3-yl)-
[ 1, 8] napht hyri di ne MA95.5 1.46 496
MeOCOCH,COCI) or diethyl malonate (i.e. CH,(COOEt),), followed by saponification, e.g.

with NaOH, and cyclization mediated by polyphosphoric acid (PPA).

In another aspect of manufacturing the naphthyridine derivative of formula (1), the

5 compound of formula (IV) is accessible by a process (E) comprising the steps of:

(a) reacting the compound of formula (VI) with a compound of formula (XVI})

;( \}{/6
\
3Y 5

Hal
(Xvi
10 wherein Hal has the meaning as defined above under the proviso that both Hal
radicals adopt different meanings,
to yield the compound of formula (V)
R2._ A
\( \{Ye
W3§’/W5
R7
15 (v)

wherein R2, R7, W,, W3, Ws and W have the meaning as defined above,

and optionally

(b) converting a base or an acid of the compound of formula (V) into a salt thereof.

20
In still another aspect of manufacturing the naphthyridine derivative of formula (1), the
compound of formula (V) is accessible by a process (F) comprising the steps of:
(a) reacting a compound of formula (ill)
R6
l ANV
~ =
5 N N R1

()



++ + 141 ,. N---.. ...-- NN----.F ..-- NC 2-(5-Chloro-2-
fluoro-phenyl)-4-[6- (4-nethyl-piperazin- 1-yl)- [2,3113ipyridinyl-5 - M
[ 1, 8] naphwEeo1diopw6 M 511. 0 1. 60 511 ++ ++ WO 2011/ 0951%6PEPLEPR0OTAI 007743

- 46 -

142 N''--N-- -,----, -- NN Og:[2-(5-Chloro-2- fluoro-phenyl)-

[ 1, 8] napht hyridin-4- YIl- [1, 7] naphthyridine M 386.8 2.01 387 ++ + 143

10

15

20

wherein
R6 denotes B(OH),, and

R1 and Hal have the meaning as defined above,

with a compound of formula (XVIi)

Hal A
1
Wal W

(XV1)
wherein Hal has the meaning as defined above,

to yield the compound of formula (V)

Hal

and optionally

(c) converting a base or an acid of the compound of formula (V) into a salt thereof.

Accordingly, any compound of formulae (IV) to (XVII) can be purified, provided as
intermediate product and used as starting material for the preparation of compounds of
formula (1). It is preferred, however, that the compounds of formulae (1l), (IV), (V), (VI),
VD, (1X), (X), (X1), (XII) and/or (XV) are provided as intermediate product and used as
starting material for the preparation of compounvds of formula (1), more preferably the
compounds of formulae (1), (1V), (V), (VI), (VIII), (IX) and/or (XI). In a most preferred

aspect of the invention, intermediate compounds of formulae (Ill), (1IV), (V) and/or (VIil) are
provided



el NH2-,. . NN N 40 Cl
[ 1, 8] napht hyri di n-4- yl Fpyri
1.57 471 WOR0H4093W4 S, H --.

2-(3-{5-[2-(5-Cnhl oro-
phenoxy) -
.- NNNO --,

di n-3-yl}-

2-f 1 uoro-phenyl) -
ethylamne ,,,,, 470.9
2- (2, 5- DPCIIFERRG0/007743

phenyl) - 4- {543-

(pi peri di n-4-yl oxy)- pbenyl]-3- YI)-

[ 1, 8] napht hyri di ne

MA94.5 1.59 495 +++ ++ 145 0,11 110 -s 1 NC) N

wherein
R6 denotes Hal, OH or B(OH),,

10

R6
X AN
~ ~
N N R1
WA
w

()

(V)

(Vi)

R7 denotes Hal, OH, boronic acid or a ester of boronic acid, and

R1, R2, W,, W3, W5, W and Hal have the meaning as defined above;

15

and/or physiologically acceptable salts thereof.

Highly preferred template intermediates for producing the compounds of formula (1) are
selected from the group of:



VI NN h O C 2-(5-Chloro-2- fluoro-phenyl)-4-{5- [3-(piperazine-1-
sul fonyl) - phenyl | - pyridin-3-yl)- [1, 8] naphthyridine M560.1 1.68 560 ++ +

146 le --WO2011/095196 NN ---- Nis C 2-(5-Chloro-2- fluoP6THRRNYPIYT743 [ 5-
(4,4-dinmethyl- 1,2,3,4-tetrahydro- quigylin-6-yl)- pyridin-3-ylJ-
[1, 8] napht hyridine M 495.0 2.55 495 ++ ++ 147 O HN'.... N ---, ii is

2-(2,5-Di fluoro- phenyl)-4-{543- (piperidin-4-

Qﬁ Qﬁ& o°

0

qL o%
COCT qu Realasal
oﬁ)

: (cf. Table 2), N

F F F F
B(OH), B(OH),
I XYy N | X
Z F
- N N/ N/ |N\
F =

and



yl met hoxy) - phenyl ] pyridin-3-y1}- [1, 8] naphthyridine M508.6 1.70 509 + ++
WO 2011/ 095196PCT/ EP2010/ 007743 -47 - 148 4111 N -, N-is 2-(2,5-Difluoro-
phenyl) - WO20B/092196 pi per azi n- 1-yl - et hoxy) - phenyl] - pyr PETAPI01PNP7743

[1, 81napht hyridine M 523.6 1.50 524 +igg +++ 149 4111 N ----- ,F N 01 C

2- (5-Chl oro-2- fluoro-phenyl)-4-[5- (1-nethyl-2,3- dihydro-1Hindol-5-
yl)-pyridin-3-yl1- [1, 8] naphthyridine Mi66.9 2.63 467 ++

Table 2: Characteristics of preferred intermediate 4-(5-bromo-pyridin-3-yl)-2-(3-methyl-
pyrazol-1-yl)-[1,8]naphthyridine

Structure Name; HPLC | HPLC TRR TRR
Mass MS IMS activity activity
Ry [M+H] | (Example | (Example
[min] 36) 35A)
Br XN
| 4-(5-Bromo-
2

pyridin-3-yl)-2-(3-
methyl-pyrazol-1-

XX yl)- 2.04 366 >10pM | > 10 pM
| [1,8]naphthyridine

AN 2
N N l“l N
N= M 366.2

The compounds of formula (I) can be modified, like hydrogenated or metal-reduced, to

remove the chlorine, or put into a substitution reaction, and/or to be transformed with an

acid or base into a salt, preferably with a strong acid. Numerous papers and methods are
available and useful for the one skilled in the art in respect for organic chemistry, chemical
10  strategies and tactics, synthetic routes, protection of intermediates, cleavage and
purification procedure, isolation and characterization. General chemical modifications are
known to the one skilled in the art. Halogenation of aryls or hydroxy substitution by
halogens of acids, alcohols, phenols, and their tautomeric structures can be preferably
carried out by use of POClI;, or SOCI,, PCls, SO,Cl,. In some instances oxalyl chioride is
15  also useful. Temperatures can vary from 0°C to reflux depending on the task to halogenate
a pyridone structure or a carboxylic acid or a sufonic acid. Time will also be adjusted from
minutes to several hours or even over night. Similarly, alkylation, ether formation, ester
formation, amide formation are known to the one skilled in the art. Arylation with aryl
boronic acids can be performed in presence of a Pd catalyst, appropriate ligand and base,
20 preferably a carbonate, phosphate, borate salt of sodium, potassium or cesium. Organic
bases, like Et;N, DIPEA or the more basic DBU can also be used. Solvents can vary too,
from toluene, dioxane, THF, diglyme, monoglyme, alcohols, DMF, DMA, NMP, acetonitrile,
in some cases even water, and others. Commonly used catalysts like Pd (PPhs),, or
Pd(OAc),, PdCl, type precursors of PdO catalysts have advanced to more complex ones
25  with more efficient ligands. In C-C arylations instead of boronic acids and esters (Stille
coupling), aryl-trifluoroborate potassium salts (Suzuki-Miyaura coupling), organo silanes
(Hiyama coupling), Grignard reagents (Kumada), zinc organyles (Negishi coupling) and tin

organyles (Stille coupling) are useful. This experience can be transferred to N- and O-



+++ ----, N 150 I N abh M NN5 Cl 2-(5-Chloro-2-
fluoro-phenyl)-4[5- (1-nethyl-1Hindol- 5-yl)-pyridin-3-y1lF
[ 1, 8lnaphWOemdiohwo MA64. 9 2. 54 465 ++ +++ -- 151 PCIWEHR2NOQOTZH3
2- (5-Chl oro-2- fluoro-phenyl)-4[5- (1_,6’)9_3, 4-tetrahydro- quinolin-7-yl)-
pyridin-3-yll-
arylations. Numerous papers and methods are available and useful for the one skilled in
the art in respect of N-arylation and even of electron deficient anilines (Biscoe et al. JACS
130: 6686 (2008)), and with aryl chlorides and anilines (Fors et al. JACS 130: 13552 (2008)

as well as for O-arylation by using Cu catalysis and Pd catalysis.

In the final step of the processes above, a salt of the compound according to formulae (1) to
(XVI1), preferably formula (1), is optionally provided. The said compounds according to the
invention can be used in their final non-salt form. On the other hand, the present invention
also encompasses the use of these compounds in the form of their pharmaceutically

10  acceptable salts, which can be derived from various organic and inorganic acids and bases
by procedures known in the art. Pharmaceutically acceptable salt forms of the compounds
according to the invention are for the most part prepared by conventional methods. If the
compound according to the invention contains a carboxy! group, one of its suitable salts
can be formed by reacting the compound with a suitable base to give the corresponding

15  base-addition salit. Such bases are, for example, alkali metal hydroxides, including
potassium hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal alkoxides, for
example potassium ethoxide and sodium propoxide; and various organic bases, such as
piperidine, diethanolamine and N-methylglutamine. The aluminum salts of the compounds

20 according to the invention are likewise included. In the case of certain compounds
according to the invention, acid-addition salts can be formed by treating these compounds
with pharmaceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide, other mineral
acids and corresponding salts thereof, such as sulfate, nitrate or phosphate and the like,

25 and alkyl- and monoarylsulfonates, such as ethanesulfonate, toluenesulfonate and
benzenesulfonate, and other organic acids and corresponding salts thereof, such as
acetate, trifluoroacetate, tartrate, maleate, succinate, citrate, benzoate, salicylate,
ascorbate and the like. Accordingly, pharmaceutically acceptable acid-addition salts of the
compounds according to the invention include the following: acetate, adipate, alginate,

30 arginate, aspartate, benzoate, benzenesulfonate (besylate), bisulfate, bisulfite, bromide,
butyrate, camphorate, camphorsulfonate, caprylate, chloride, chlorobenzoate, citrate,
cyclopentanepropionate, digluconate, dihydrogenphosphate, dinitrobenzoate,
dodecylsulfate, ethanesulfonate, fumarate, galacterate (from mucic acid), galacturonate,
glucoheptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate, hemisulfate,

35 heptanoate, hexanoate, hippurate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, iodide, isethionate, isobutyrate, lactate, lactobionate, malate,

maleate, malonate, mandelate, metaphosphate, methanesulfonate, methylbenzoate,



[ 1, 8] napht hyri di ne M466.9 2.46 467 ++ +++ 152 HZN N N ..F C NOM454.9
2-(2-{5-[2-(5-Chloro- 2-fluoro-phenyl)- [1, 8] naphthyridin-4-

y1J- pyri dW-281195196 phenyl ) - et hyl am ne 1.65 455 + + 153 @CT/EP2010/007743 N
---, N..-- 00C 2-(5-Chloro-2- fluorosphenyl)-445- [4-(2-norpholin-4-

yl -ethyl)-phenyl] - pyridin-3-y1l}- [1, gi napht hyri dine M 525.0 1.63 525 +++
+++ WD 2011/ 095196PCT/ EP2010/ 007743 - 48 - 154

monohydrogenphosphate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate,
palmoate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,
phosphonate, phthalate, but this does not represent a restriction.

5  With regard to that stated above, it can be seen that the expressions “pharmaceutically
acceptable salt” and “physiologically acceptable salt”, which are used interchangeable
herein, in the present connection are taken to mean an active ingredient which comprises a
compound according to the invention in the form of one of its sailts, in particular if this salt
form imparts improved pharmacokinetic properties on the active ingredient compared with

10  the free form of the active ingredient or any other salt form of the active ingredient used
earlier. The pharmaceutically acceptable salt form of the active ingredient can also provide
this active ingredient for the first time with a desired pharmacokinetic property which it did
not have earlier and can even have a positive influence on the pharmacodynamics of this
active ingredient with respect to its therapeutic efficacy in the body.

15
Object of the present invention is also the use of compounds according to formula (1)
and/or physiologically acceptable salts thereof for inhibiting ATP consuming proteins,
particularly kinases. The term “inhibition” denotes any reduction in kinase activity, which is
based on the action of the specific inventive compounds capable to interact with the target

20 kinase in such a manner that makes recognition, binding and blocking possible. The
compounds are characterized by such a high affinity to at least one kinase, which ensures
a reliable binding and preferably a complete blocking of kinase activity. More preferably,
the substances are mono-specific in order to guarantee an exclusive and directed
recognition with the chosen single kinase target. In the context of the present invention, the

25 term “recognition” - without being limited thereto - relates to any type of interaction between
the specific substances and the target, particularly covalent or non-covalent binding or
association, such as a covalent bond, hydrophobic/ hydrophilic interactions, van der Waals
forces, ion pairs, hydrogen bonds, ligand-receptor interactions, and the like. Such
association may also encompass the presence of other molecules such as peptides,

30 proteins or nucleotide sequences. The present receptor/ligand-interaction is characterized
by high affinity, high selectivity and minimal or even lacking cross-reactivity to other target
molecules to exclude unhealthy and harmful impacts to the treated subject.

In an embodiment of the present invention, the kinases either belong to the group of

35 tyrosine kinases and serine/threonine kinases. In a preferred embodiment of the invention,
the kinases are selected form the group of TGF-beta, RON, TAK1, CHK2, PDK1, Met,
PKD1, MINK1, SAPK2-alpha, SAPK2-beta, MKK1, GCK, HER4, ALK1, ALK2, ALK4, ALK5



2- (5-Chl oro-2- fluoro-phenyl)-4-[5- (2,3-dihydro-1H indol-5-yl)-pyridin-3-
Y1]- [1, 8] naphthyridine M452.9 1.97 453 ++ + 'N NN 0 Cl 155 HN 1st
N -, .. NWO201Y®50h| oro-2- fluoro-phenyl)-4[5- (1, 2, 3, 2CT&PRANPOT743
i soqui nolin-6-yl1)- pyridin-3-yl]- [1,_871p§1pht hyridine M 466.9 1.56 467 +++
+++ 156 40N '.F NN 5 Cl

and TbR type Il. It is more preferred to inhibit serine/threonine kinases. Most preferred

kinases to be inhibited are TGF-beta receptor kinase, RON, TAK1 and/or CHK2, highly

preferably TGF-beta receptor kinase.

5 The kinase are especially half inhibited if the concentration of the compounds amounts to
less than 10 uM, preferably less than 1 pM, more preferably less than 0.1 pM. Such
concentration is also referred to as ICx.

The compounds according to the invention preferably exhibit an advantageous biological
10 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 effect, which is usually documented by

ICso values in a suitable range, preferably in the micromolar range and more preferably in
the nanomolar range.

15
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 pathways by interaction with
one or more of the said signaling pathways. The present invention therefore relates to

20 compounds according to the invention as promoters or inhibitors, preferably as inhibitors, of
the signaling pathways described herein, particularly the TGF- signaling pathway.

The host or patient can belong to any mammalian species, for example a primate species,
particularly humans; rodents, including mice, rats and hamsters; rabbits; horses, cows,

25 dogs, cats, etc. Animal models are of interest for experimental investigations, providing a
model for treatment of human disease.

The susceptibility of a particular cell to treatment with the compounds according to the
invention can be determined by in vitro tests. Typically, a culture of the cell is combined

30 with a compound according to the invention at various concentrations for a period of time
which is sufficient to allow the active agents to induce cell death or to inhibit migration,
usually between about one hour and one week. In vitro testing can be carried out using
cultivated cells from a biopsy sample. The viable cells remaining after the treatment are
then counted.

35



2-(5-Chloro-2- fluoro-phenyl)-4-{5- [4-(2-pyrrolidin-1-yl- ethoxy)-phenyl]-
pyridin-3-yl)- [1, 8] naphthyridine M525.0 1.61 525 +++ +++ 157 1.1 NN O C
6- {512- (5VOIPYYsP6 f| uoro- phenyl)- [1, 81lnapht hyri di n- CT/EP2010/007743
yg-pyridin-3-yl}-4,4- dinmethyl-3,4- dihydro-1Hquinolin- 2-one M509.0 2.19
509 ++ ++ 158 rOeINNc ) '"--Nlip O 2-(5-Chloro-2- fluoro-phenyl)-4-{5-
[3-(2-pyrrolidin-1-yl - ethoxy)-phenyll- pyridin-3-yl}- [1, 8] naphthyridine
M 525. OfFér i§@ntation of a signal transduction pathway and for detection of interactions between

various signal transduction pathways, various scientists have developed suitable models or
model systems, for example cell culture models (for example Khwaja et al., EMBO, 1997,
16, 2783-93) and models of transgenic animals (for example White et al., Oncogene, 2001,
5 20, 7064-7072). For the determination of certain stages in the signal transduction cascade,

interacting compounds can be utilized in order to modulate the signal (e.g. Stephens et al.,
Biochemical J., 2000, 351, 95-105). The compounds according to the invention can aiso be
used as reagents for testing kinase-dependent signal transduction pathways in animals
and/or cell culture models or in the clinical diseases mentioned in this application.

10
Measurement of the kinase activity is a technique which is well known to the person skilled
in the art. Generic test systems for the determination of the kinase activity using substrates,
for example histone (for example Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or
the basic myelin protein, are described in the literature (for example Campos-Gonzalez, R.

15 and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are available. In scintilla-
tion proximity assay (Sorg et al., J. of. Biomolecular Screening, 2002, 7, 11-19) and flash-
plate assay, the radioactive phosphorylation of a protein or peptide as substrate with yATP

20 is measured. In the presence of an inhibitory compound, a decreased radioactive signal, or
none at all, is detectable. Furthermore, homogeneous time-resolved fluorescence reso-
nance energy transfer (HTR-FRET) and fluorescence polarisation (FP) technologies are
suitable as assay methods (Sills et al., J. of Biomolecular Screening, 2002, 191-214). Other
non-radioactive ELISA assay methods use specific phospho-antibodies (phospho-ABs).

25  The phospho-AB binds only the phosphorylated substrate. This binding can be detected by
chemiluminescence using a second peroxidase-conjugated anti-sheep antibody.

The use according to the previous paragraphs of the specification may be either performed
in-vitro or in-vivo models. The inhibition can be monitored by the techniques described in
30 the course of the present specification. The in-vitro use is preferably applied to samples of
humans suffering from cancer, tumor growth, metastatic growth, fibrosis, restenosis, HIV
infection, neurodegenerative disorders, e.g. Alzheimer's disease, atherosclerosis,
inflammation and disorders of wound healing, angiogenesis, cardiovascular system, bone,
CNS and/or PNS. Testing of several specific compounds and/or derivatives thereof makes
35 the selection of that active ingredient possible that is best suited for the treatment of the
human subject. The in-vivo dose rate of the chosen derivative is advantageously pre-

adjusted to the kinase susceptibility and/or severity of disease of the respective subject



+++ 159 110IN HN .'-"--F N 401 C 2-(5-Chloro-2- fluoro-phenyl)-4-[5-
(3-pi peridin-4-yl- phenyl)-pyridin-3- )11)- [1, 8] naphthyridine Mi95.0 1.67
495 +++ WO 204093081/ 095196PCT/ EP2010/ 007743 -49 - 160 PCWER2N0G)7743

5 -[2-(5-Chloro-2- fluoro-phenyl)- [1,8] naphthyridin-4-

y1] -[ 2, 31bi pyridi nyl - 6-carbonitrile 7.9 2.27 438 0 0 161 - NNNle

with regard to the in-vitro data. Therefore, the therapeutic efficacy is remarkably enhanced.
Moreover, the subsequent teaching of the present specification concerning the use of the
compounds according to formula (I) and its derivatives for the production of a medicament
for the prophylactic or therapeutic treatment and/or monitoring is considered as valid and

5 applicable without restrictions to the use of the compound for the inhibition of kinase activity

if expedient.

The invention furthermore relates to a medicament comprising at least one compound
according to the invention and/or pharmaceutically usable derivatives, salts, solvates and
10 stereoisomers thereof, including mixtures thereof in all ratios, and optionally excipients

and/or adjuvants.

In the meaning of the invention, an “adjuvant” denotes every substance that enables,
intensifies or modifies a specific response against the active ingredient of the invention if
15  administered simultaneously, contemporarily or sequentially. Known adjuvants for injection
solutions are, for example, aluminum compositions, such as aluminum hydroxide or
aluminum phosphate, saponins, such as QS21, muramyldipeptide or muramyltripeptide,

proteins, such as gamma-interferon or TNF, M59, squalen or polyols.

20 Consequently, the invention also relates to a pharmaceutical composition comprising as
active ingredient an effective amount of at least one compound according to formula (1)
and/or physiologically acceptable salts thereof together with pharmaceutically tolerable
adjuvants.

»

25 A “medicament”, “pharmaceutical composition” or “pharmaceutical formulation” in the
meaning of the invention is any agent in the field of medicine, which comprises one or more
compounds of formula (I) or preparations thereof and can be used in prophylaxis, therapy,
follow-up or aftercare of patients who suffer from diseases, which are associated with
kinase activity, in such a way that a pathogenic modification of their overall condition or of

30 the condition of particular regions of the organism could establish at least temporarily.

Furthermore, the active ingredient may be administered alone or in combination with other
treatments. A synergistic effect may be achieved by using more than one compound in the
pharmaceutical composition, i.e. the compound of formula (1) is combined with at least

35 another agent as active ingredient, which is either another compound of formula (1) or a
compound of different structural scaffold. The active ingredients can be used either

simultaneously or sequentially.



Cl 2-(5-Chloro-2- fluoro-phenyl)-4-{5- [4-(2-norpholin-4-
yl - et hoxy) - phenyl ] - pyridin-3-y1}- [1, 8] naphthyridine M541.0 1.68 541 +++

+++ 162 MO 2011095196, .. --...-- NNO C [2- (4-{512 (5- €eRr&@Pae1RoHT7ddr O-
phenyl)- [1 , 8] naphthyridin-4- ylI- yrf4d| n-3-yl}- phenyl yet hyl j -
di met hyl -ami ne M 483.0 1.65 483 +++ +++ 163 S .. --- --- F0oC

2-(5-Chloro-2- flu oro-phenyl)-4-[5-

The present compounds are suitable for combination with known anticancer agents. These
known anticancer agents include the following: (1) estrogen receptor modulators, (2)
androgen receptor modulators, (3) retinoid receptor modulators, (4) cytotoxic agents, (5)

5 antiproliferative agents, (6) prenyl-protein transferase inhibitors, (7) HMG-CoA reductase
inhibitors, (8) HIV protease inhibitors, (9) reverse transcriptase inhibitors and (10) further
angiogenesis inhibitors. The present compounds are particularly suitable for administration
at the same time as radiotherapy. The synergistic effects of inhibiting VEGF in combination
with radiotherapy have been described in the art (see WO 00/61186).

10
The invention also relates to a set (kit) consisting of separate packs of an effective amount
of a compound according to the invention and/or pharmaceutically acceptable salts,
derivatives, solvates and sterecisomers thereof, including mixtures thereof in all ratios, and
an effective amount of a further medicament active ingredient. The set comprises suitable

15  containers, such as boxes, individual bottles, bags or ampoules. The set may, for example,
comprise separate ampoules, each containing an effective amount of a compound
according to the invention and/or pharmaceutically acceptable salts, derivatives, solvates
and stereoisomers thereof, including mixtures thereof in all ratios, and an effective amount
of a further medicament active ingredient in dissolved or lyophilized form.

20
Pharmaceutical formulations can be adapted for administration via any desired suitable
method, for example by oral (including buccal or sublingual), rectal, nasal, topical (including
buccal, sublingual or transdermal), vaginal or parenteral (including subcutaneous,
intramuscular, intravenous or intradermal) methods. Such formulations can be prepared

25  using all processes known in the pharmaceutical art by, for example, combining the active
ingredient with the excipient(s) or adjuvant(s).

The pharmaceutical composition of the invention is produced in a known way using
common solid or liquid carriers, diluents and/or additives and usual adjuvants for

30 pharmaceutical engineering and with an appropriate dosage. The amount of excipient
material that is combined with the active ingredient to produce a single dosage form varies
depending upon the host treated and the particular mode of administration. Suitable
excipients include organic or inorganic substances that are suitable for the different routes
of administration, such as enteral (e.g. oral), parenteral or topical application, and which do

35 not react with compounds of formula (1) or salts thereof. Examples of suitable excipients are

water, vegetable oils, benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol
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triacetate, gelatin, carbohydrates, such as lactose or starch, magnesium stearate, talc, and

petroleum jelly.

Pharmaceutical formulations adapted for oral administration can be administered as
separate units, such as, for example, capsules or tablets; powders or granules; solutions or
suspensions in agueous or non-aqueous liquids; edible foams or foam foods; or oil-in-water

liquid emulsions or water-in-oil liquid emulsions.

Pharmaceutical formulations adapted for parenteral administration include aqueous and
non-aqueous sterile injection solutions comprising antioxidants, buffers, bacteriostatics and
solutes, by means of which the formulation is rendered isotonic with the blood of the
recipient to be treated; and aqueous and non-aqueous sterile suspensions, which may
comprise suspension media and thickeners. The formulations can be administered in
single-dose or multi-dose containers, for example sealed ampoules and vials, and stored in
freeze-dried (lyophilized) state, so that only the addition of the sterile carrier liquid, for
example water for injection purposes, immediately before use is necessary. Injection
solutions and suspensions prepared in accordance with the recipe can be prepared from
sterile powders, granules and tablets.

It goes without saying that, in addition to the above particularly mentioned constituents, the
formulations may also comprise other agents usual in the art with respect to the particular
type of formulation; thus, for example, formulations which are suitable for oral

administration may comprise flavors.

In a preferred embodiment of the present invention, the pharmaceutical composition is
orally or parenterally administered, more preferably orally. In particular, the active
ingredient is provided in a water-soluble form, such as a pharmaceutically acceptable salt,
which is meant to include both acid and base addition salts. Furthermore, the compounds
of formula (I) and salts thereof, may be lyophilized and the resulting lyophilizates used, for
example, to produce preparations for injection. The preparations indicated may be
sterilized and/or may comprise auxiliaries, such as carrier proteins (e.g. serum albumin),
lubricants, preservatives, stabilizers, fillers, chelating agents, antioxidants, solvents,
bonding agents, suspending agents, wetting agents, emulsifiers, salts (for influencing the
osmotic pressure), buffer substances, colorants, flavorings and one or more further active
substances, for example one or more vitamins. Additives are well known in the art, and
they are used in a variety of formulations.
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and denote an amount of the pharmaceutical compound having a prophylactically or
therapeutically relevant effect on a disease or pathological conditions, i.e. which causes in
a tissue, system, animal or human a biological or medical response which is sought or
5 desired, for example, by a researcher or physician. A “prophylactic effect’ reduces the

likelihood of developing a disease or even prevents the onset of a disease. A
“therapeutically relevant effect” relieves to some extent one or more symptoms of a disease
or returns to normality either partially or completely one or more physiological or
biochemical parameters associated with or causative of the disease or pathological

10  conditions. In addition, the expression “therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not received this amount,
has the following consequence: improved treatment, healing, prevention or elimination of a
disease, syndrome, condition, complaint, disorder or side-effects or also the reduction in
the advance of a disease, complaint or disorder. The expression “therapeutically effective

15  amount” also encompasses the amounts which are effective for increasing normal
physiological function.

The respective dose or dosage range for administering the pharmaceutical composition
according to the invention is sufficiently high in order to achieve the desired prophylactic or

20 therapeutic effect of reducing symptoms of the aforementioned diseases, cancer and/or
fibrotic diseases. It will be understood that the specific dose level, frequéncy and period of
administration to any particular human will depend upon a variety of factors including the
activity of the specific compound employed, the age, body weight, general state of health,
gender, diet, time and route of administration, rate of excretion, drug combination and the

25 severity of the particular disease to which the specific therapy is applied. Using weli-known
means and methods, the exact dose can be determined by one of skill in the art as a
matter of routine experimentation. The prior teaching of the present specification is valid
and applicable without restrictions to the pharmaceutical composition comprising the
compounds of formula (i) if expedient.

30
Pharmaceutical formulations can be administered in the form of dosage units which
comprise a predetermined amount of active ingredient per dosage unit. The concentration
of the prophylactically or therapeutically active ingredient in the formulation may vary from
about 0.1 to 100 wt %. Preferably, the compound of formuia (1) or the pharmaceutically

35 acceptable salts thereof are administered in doses of approximately 0.5 to 1000 mg, more
preferably between 1 and 700 mg, most preferably 5 and 100 mg per dose unit. Generally,

such a dose range is appropriate for total daily incorporation. In other terms, the daily dose
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is preferably between approximately 0.02 and 100 mg/kg of body weight. The specific dose

for each patient depends, however, on a wide variety of factors as already described in the
present specification (e.g. depending on the condition treated, the method of administration
and the age, weight and condition of the patient). Preferred dosage unit formulations are

5 those which comprise a daily dose or part-dose, as indicated above, or a corresponding
fraction thereof of an active ingredient. Furthermore, pharmaceutical formulations of this

type can be prepared using a process which is generally known in the pharmaceutical art.

Although a therapeutically effective amount of a compound according to the invention has

10  to be uitimately determined by the treating doctor or vet by considering a number of factors
(e.g. the age and weight of the animal, the precise condition that requires treatment,
severity of condition, the nature of the formulation and the method of administration), an
effective amount of a compound according to the invention for the treatment of neoplastic
growth, for example colon or breast carcinoma, is generally in the range from 0.1 to

15 100 mg/kg of body weight of the recipient (mammal) per day and particularly typically in the
range from 1 to 10 mg/kg of body weight per day. Thus, the actual amount per day for an
adult mammal weighing 70 kg is usually between 70 and 700 mg, where this amount can
be administered as a single dose per day or usually in a series of part-doses (such as, for
example, two, three, four, five or six) per day, so that the total daily dose is the same. An

20 effective amount of a salt or solvate or of a physiologically functional derivative thereof can
be determined as the fraction of the effective amount of the compound according to the

invention per se. It can be assumed that similar doses are suitable for the treatment of
other conditions mentioned above.

25  The pharmaceutical composition of the invention can be employed as medicament in
human and veterinary medicine. According to the invention, the compounds of formula (1)
and/or physiologically salts thereof are suited for the prophylactic or therapeutic treatment
and/or monitoring of diseases that are caused, mediated and/or propagated by kinase
activity. It is particularly preferred that the diseases are selected from the group of cancer,

30 tumor growth, metastatic growth, fibrosis, restenosis, HIV infection, neurodegenerative
disorders, atherosclerosis, inflammation and disorders of wound healing, angiogenesis,
cardiovascular system, bone, CNS and/or PNS. It shall be understood that the host of the

compound is included in the present scope of protection according to the present invention.

35 Particular preference is given to the treatment and/or monitoring of a tumor and/or cancer

disease. The tumor is preferably selected from the group of tumors of the squamous
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liver, brain, prostate, urogenital tract, lymphatic system, larynx and/or lung.

The tumor is furthermore preferably selected from the group of lung adenocarcinoma,
small-cell lung carcinomas, pancreatic cancer, glioblastomas, colon carcinoma and breast
carcinoma. In addition, preference is given to the treatment and/or monitoring of a tumor of
the blood and immune system, more preferably for the treatment and/or monitoring of a
tumor selected from the group of acute myeloid leukemia, chronic myeloid leukemia, acute
lymphatic leukemia and/or chronic lymphatic leukemia. Such tumors can also be

designated as cancers in the meaning of the invention.

In a more preferred embodiment of the invention, the aforementioned tumors are solid

tumors.

In another preferred embodiment of the invention, the compounds of formula (1) are applied
for the prophylactic or therapeutic treatment and/or monitoring of retroviral diseases or for
the manufacture of a medicament for the prophylactic or therapeutic treatment and/or
monitoring of retroviral diseases, respectively, preferably of retroviral immune diseases,
more preferably an HIV infection. The agent can be either administered to reducing the
likelihood of infection or to prevent the infection of a mammal with a retrovirus and the
onset of the disease in advance, or to treat the disease caused by the infectious agent.
Particularly, later stages of virus internalization can be reduced and/or prevented. It is the
intention of a prophylactic inoculation to reduce the likelihood of infection or to prevent the
infection with a retrovirus after the infiltration of single viral representatives, e.g. into a
wound, such that the subsequent propagation of the virus is strictly diminished, or it is even
completely inactivated. If an infection of the patient is already given, a therapeutic
administration is performed in order to inactivate the retrovirus being present in the body or
to stop its propagation. Numerous retroviral diseases can be successfully combated by
applying the inventive compounds, particularly AIDS caused by HIV.

The naphthyridine compounds according to the present invention are also useful against
diseases selected from the group of cardiovascular diseases, kidney diseases, hepatic
diseases, syndromes associated with pulmonary fibrosis, collagen vascular disorders, eye
diseases, excessive or hypertrophic scar formation in the dermis, disorders of the
gastrointestinal tract, chronic scarring of the peritoneum, neurological conditions, diseases
of the joints, diseases that benefit from the improvement of lung function and diseases from
a proinflammation response, fibroproliferative response or both.
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The invention also relates to the use of compounds according to formula (1) and/or
physiologically acceptable saits thereof for the prophylactic or therapeutic treatment and/or
monitoring of diseases that are caused, mediated and/or propagated by kinase activity.

5  Furthermore, the invention relates to the use of compounds according to formula (1) and/or
physiologically acceptable salts thereof for the production of a medicament for the
prophylactic or therapeutic treatment and/or monitoring of diseases that are caused,
mediated and/or propagated by kinase activity. Compounds of formula (1) and/or a
physiologically acceptable salt thereof can furthermore be employed as intermediate for the

10  preparation of further medicament active ingredients. The medicament is preferably
prepared in a non-chemical manner, e.g. by combining the active ingredient with at least
one solid, fluid and/or semi-fluid carrier or excipient, and optionally in conjunction with a
single or more other active substances in an appropriate dosage form.

15  In another embodiment of the present invention, the compounds according to formula (1)
and/or physiologically acceptable salts thereof are used for the production of a combination
preparation for the prophylactic or therapeutic treatment and/or monitoring of solid tumors,
wherein the combination preparation comprises an effective amount of an active ingredient
selected from the group of (1) oestrogen receptor modulators, (2) androgen receptor

20 modulators, (3) retinoid receptor modulators, (4) cytotoxic agents, (5) antiproliferative
agents, (6) prenyl-protein transferase inhibitors, (7) HMG-CoA reductase inhibitors, (8) HIV
protease inhibitors, (9) reverse transcriptase inhibitors and (10) further angiogenesis

inhibitors.

25 The compounds of formula (i) according to the invention can be administered before or
following an onset of disease once or several times acting as therapy. The aforementioned
medical products of the inventive use are particularly used for the therapeutic treatment. A
therapeutically relevant effect relieves to some extent one or more symptoms of an
autoimmune disease, or returns to normality, either partially or completely, one or more

30 physiological or biochemical parameters associated with or causative of the disease or
pathological conditions. Monitoring is considered as a kind of treatment provided that the
compounds are administered in distinct intervals, e.g. in order to booster the response and
eradicate the pathogens and/or symptoms of the disease completely. Either the identical
compound or different compounds can be applied. The medicament can also be used to

35 reducihg the likelihood of developing a disease or even prevent the initiation of diseases
associated with increased kinase activity in advance or to treat the arising and continuing

symptoms. The diseases as concerned by the invention are preferably cancer and/or
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subject possesses any preconditions for the aforementioned physiological or pathological

conditions, such as a familial disposition, a genetic defect, or a previously passed disease.

5 The prior teaching of the present specification concerning the pharmaceutical composition
is valid and applicable without restrictions to the use of compounds according to formula (1)
and their salts for the production of a medicament and/or combination preparation for

prophylaxis and therapy of said diseases.

10 Itis another object of the invention to provide a method for treating diseases that are
caused, mediated and/or propagated by kinase activity, wherein an effective amount of at
least one compound according to formula () and/or physiologically acceptable salts thereof
is administered to a mammal in need of such treatment. The preferred treatment is an oral
or parenteral administration. The treatment of the patients with cancer, tumor growth,

15  metastatic growth, fibrosis, restenosis, HIV infection, neurodegenerative disorders,
atherosclerosis, inflammation and disorders of wound healing, angiogenesis,
cardiovascular system, bone, CNS and/or PNS, or people bearing a risk of developing such
diseases or disorders on the basis of existing preconditions by means of the compounds of
formula (l) improves the whole-body state of health and ameliorates symptoms in these

20 individuals. The inventive method is particularly suitable for treating solid tumors.

In a preferred embodiment of the method, the treatment with the present compounds is

combined with radiotherapy. It is even more preferred to administer a therapeutically

effective amount of a compound according formula (1) in combination with radiotherapy and
25  another compound from the groups (1) to (10) as defined above. The synergistic effects of

inhibiting VEGF in combination with radiotherapy have already been described.

The prior teaching of the invention and its embodiments is valid and applicable without
restrictions to the method of treatment if expedient.
30
In the scope of the present invention, novel hetaryl-[1,8]naphthyridine compounds of
formula (I) are provided for the first time. The inventive compounds strongly and/or
selectively target ATP consuming proteins like kinases, particularly TGF-R receptor
kinases. The compounds of formula (I) and derivatives thereof are characterized by a high
35 specificity and stability; low manufacturing costs and convenient handling. These features
form the basis for a reproducible action, wherein the lack of cross-reactivity is included, and

for a reliable and safe interaction with their matching target structures. The current
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inhibition, the regulation and/or modulation of the signal cascade of kinases, especially the
TGF-B receptor kinases, which can be advantageously applied as research and/or

diagnostic tool.

Furthermore, medicaments and pharmaceutical compositions containing said compounds
and the use of said compounds to treat kinase-mediated conditions is a promising, novel
approach for a broad spectrum of therapies causing a direct and immediate reduction of
symptoms in man and animal. The impact is of special benefit to efficiently combat severe

10 diseases, such as cancer, inflammation and/or fibrotic diseases, either alone or in
combination with other anti-cancer, anti-inflammatory or anti-fibrotic treatments. In addition
to the aforementioned clinical pictures, the compounds of formula (1), their salts, isomers,
tautomers, enantiomeric forms, diastereomers, racemates, derivatives, prodrugs and/or
metabolites are also useful for the diagnosis and treatment of any illnesses arising from

15 TGF-R kinase signaling, particularly associated with cell proliferation and cell migration to
be inhibited. The low molecular weight inhibitors are applied either themselves and/or in
combination with physical measurements for diagnostics of effectiveness of any method of
treatment, such as surgery, immune-, radio-and/or chemotherapy; the latter means a
targeted therapy with any NME (i.e. NCE and/or NBE) as mono- and/or on-target/off-target

20  combination therapy.

Due to their surprisingly strong and/or selective inhibition of enzymes, which regulate
cellular processes by transferring phosphate groups from ATP to protein, the compounds of
the invention can be advantageously administered at lower doses compared to other less
25 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 effects. Further, the high inhibition selectivity of the
compounds of the invention may translate into a decrease of undesired side effects on its
own regardiess of the dose applied.
30
All the references cited herein are incorporated by reference in the disclosure of the

invention hereby.

It is to be understood that this invention is not limited to the particular compounds,
35 pharmaceutical compositions, uses and methods described herein, as such matter may, of
course, vary. It is also to be understood that the terminology used herein is for the purpose

of describing particular embodiments only and is not intended to limit the scope of the
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present invention, which is only defined by the appended claims. As used herein, including
the appended claims, singular forms of words such as "a," "an,” and "the" include their
corresponding plural referents uniess the context clearly dictates otherwise. Thus, e.g.,
reference to "a compound" includes a single or several different compounds, and reference

5 to "a method" includes reference to equivalent steps and methods known to a person of
ordinary skill in the art, and so forth. Unless otherwise defined, all technical and scientific
terms used herein have the same meaning as commonly understood by a person of
ordinary skill in the art to which this invention belongs.

10  The techniques that are essential according to the invention are described in detail in the
specification. Other techniques which are not described in detail correspond to known
standard methods that are well known to a person skilled in the art, or the techniques are
described in more detail in cited references, patent applications or standard literature.
Although methods and materials similar or equivalent to those described herein can be

15  used in the practice or testing of the present invention, suitable examples are described
below. The following examples are provided by way of illustration and not by way of
limitation. Within the examples, standard reagents and buffers that are free from
contaminating activities (whenever practical) are used. The example are particularly to be
construed such that they are not limited to the explicitly demonstrated combinations of

20 features, but the exemplified features may be unrestrictedly combined again if the technical
problem of the invention is solved.

In the following examples, “conventional workup” means: water was added if necessary,
the pH was adjusted, if necessary, to a value of between 2 and 10, depending on the
25  constitution of the end product, the mixture was extracted with ethyl acetate or dichloro-
methane, the phases were separated, the organic phase was dried over sodium sulfate
and evaporated, and the product was purified by chromatography on silica gel and/or by
crystallization. R values were determined on silica gel. The eluent was ethyl acetate/

methanol 9:1. Above and below, all temperatures were indicated in °C.

% Retention time R, [min] determination was carried out by HPLC:
Column: Chromolith SpeedROD RP-18e, 50 x 4.6 mm?
Gradient: A:B =96:4 to 0:100
Flow rate: 2.4 mli/min

35 EluentA: water + 0.05 % formic acid,

Eluent B: acetonitrile + 0.04 % formic acid

Wavelength: 220 nm
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EXAMPLE 1: Synthesis of 4-chloro-2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine

Cl OH Cl

!
T o] B. PACI(PPh,), X
| + \©i OH : l
= = et — = Cl
NN F NaHCO, NT N

DMF/H,O F

A solution of 9.95 g (50.0 mmol) 2,4-dichloro-[1,8]naphthyridine (described by Koller,

5 Chemische Berichte 60: 407 (1927)), 8.72 g (50.0 mmol) 5-chloro-2-fluorophenylboronic
acid und 5.04 g (60.0 mmol) sodium hydrogencarbonate in 100 ml DMF und 50 ml water
was heated to 80°C under nitrogen. 701 mg (1.0 mmol) bis-(triphenylphosphine)-
palladium(ll)-chloride were added and the mixture was stirred for 16 hrs at 80°C. Water was
added to the reaction mixture and the precipitate was filtered off, dried in vacuum and

10  recrystallized from 2-propanol. This yielded 4-chloro-2-(5-chloro-2-fluoro-pheny!)-
[1,8]naphthyridine as yellowish crystals; HPLC-MS: 2.49 min, [M+H] 293.
'H NMR (400 MHz, CDCl5) & [ppm] = 9.14 (dd, J=4.2, 1.9, 1H), 8.56 (dd, J=8.3, 1.9, 1H),
8.37 (dd, J=6.8, 2.7, 1H), 8.10 (d, J=1.6, 1H), 7.56 (dd, J=8.4, 4.2, 1H), 7.36 (ddd, J=8.7,
42, 28, 1H), 7.10 (dd, J=10.9, 8.8, 1H).

15
The following compounds were similarly produced:
4-Chloro-2-(2-fluoro-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.30 min, [M+H] 259
4-Chloro-2-(4-fluoro-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.29 min, [M+H] 259
4-Chloro-2-(3-chloro-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.44 min, [M+H] 275

20  4-Chloro-2-(3-trifluoromethyl-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.49 min, [M+H] 309
4-Chloro-2-(2-fluoro-5-trifluoromethyl-phenyl)-[1,8lnaphthyridine; HPLC-MS: 2.52 min,
[M+H] 327
4-Chloro-2-(2,4,5-trifluoro-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.45 min, [M+H] 295
4-Chloro-2-(2-fluoro-5-trifluoromethoxy-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.63 min,

25 [M+H] 343
4-Chloro-2-(2,5-difluoro-phenyl)-[1,8]naphthyridine; HPLC-MS: 2.32 min, [M+H] 277
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54, 55, 56, 57, 58, 59, 61, 62, 63, 64465, 68, 69, 71, 72, 73, 78, 81, 82,

83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 102, 103, 104,

105, 109, -
EXAMPLE 2: Synthesis of 2-(4-chloro-[1,8]naphthyridin-2-yl)-benzonitrile

Ci QH Cl
N R PACL,(PPh N X
| 2 . C[B OH 2 3)2 |
P ~ == ~ =
O
DMF/H,0
NH,
Cl
Burgess reagent | XN
CH,Cl,
NC

A solution of 1.99 g (10.0 mmol) 2,4-dichloro-[1,8]naphthyridine, 1.47 g (10.0 mmol) 2-
cyanobenzeneboronic acid and 1.01 g (120.0 mmol) sodium bicarbonate in 100 ml DMF
5 and 50 ml water was heated to 80°C under nitrogen. 140 mg (0.20 mmol) bis-(triphenyl-

phosphine)-palladium(ll)-chioride were added and the mixture was stirred for 16 hrs at
80°C. Water was added to the reaction mixture and the resulting precipitate was filtered off
and washed well with water. The residue was dried in vacuum yielding 2-(4-chloro-
[1,8Inaphthyridin-2-yl)-benzamide as yellow crystals; HPLC-MS: 1.55 min, [M+H] 284.

10
To a slurry of 970 mg (3.42 mmol) 2-(4-chloro-[1,8]naphthyridin-2-yl)-benzamide in 10 ml
dichloromethane 2.85 g (12.0 mmol) 1.26 g (5.27 mmol) methoxycarbonylsulfamoyl-
triethylammonium hydroxide, inner salt, (Burgess reagent) was added. The reaction mixture
was stirred for 4 hours at room temperature. The reaction mixture was partitioned between

15  water and dichloromethane. The organic phase was dried over sodium sulfate and
evaporated. The residue was crystallized from isopropanol yielding 2-(4-chloro-

[1,8lnaphthyridin-2-yl)-benzonitrile as colourless crystals; HPLC-MS: 1.94 min, [M+H] 266.

EXAMPLE 3: Synthesis of 4-chloro-2-(6-methylpyridin-2-y})-[1,8]naphthyridine

. J A
(ﬁ Ne sp” > PdCl,(PPh,), “ CL
+ —_—
NN e U \% toluene | NT N X
20 Z
A solution of 1.69 g (8.47 mmol) 2,4-dichloro-[1,8]naphthyridine and 3.24 g (8.47 mmol)
6-methyl-2-(tributylstannyl)-pyridine in 8.5 ml toluene under nitrogen was heated to 80°C.

Then 178 mg (0.254 mmol) bis-(triphenylphosphine)-palladium(lI)-chloridé were added. The



113, 114, 115, 116, 118, 120, 121, 123, 131, 132, 135, 136, 138, 139, 143,
144, 148, 153, 155, 156, 158, 159, 161, 162, 163, 164, 165, 166, 167, 169,
170, 171,WOo211/97®6 174, 175, 176, 177. PCT/EP2010/007743
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mixture was stirred for 16 hrs at 80°C and then cooled to 0°C in an ice bath. The precipitate
was filtered off, washed with ice cold toluene and petrolether and dried in vacuum. This
yielded 4-chloro-2-(6-methyipyridin-2-yl)-[1,8]naphthyridine as gray felted needles; HPLC-
MS: 2.25 min, [M+H] 256.

"H-NMR (CDCl3): d [ppm] = 2.71 (s, 3H), 7.29 (d, J=7.3 Hz, 1H), 7.61 (dd, J,=8.3 Hz, J,=
4.1 Hz, 1H), 7.80 (t, J=7.7 Hz, 1H), 8.66 (dd, J,=8.1 Hz, J,=2.0 Hz, 1H), 8.67 (d, J=7.8 Hz,
1H), 8.9 (s, 1H), 9.2 (dd, J:=4.1 Hz, J,=1.9 Hz, 1H).

EXAMPLE 4: Synthesis of 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic acid

¢! B(OH),
X KOA
| o s i e
N/ N/ + B-B, | A = Cl
N~ N
c o PdCIL,(PPh,),
F

THF F

A slurry of 2.93 g (10.0 mmol) 4-chioro-2-(5-chloro-2-fluoro-phenyf)-[1,8]naphthyridine,
3.30 g (13.0 mmol) bis-pinacolato-diboron und 2.94 g (30.0 mmol) potassium acetate in
40 ml THF was heated to 80°C under nitrogen. Then 140 mg (0.20 mmol) bis-(triphenyl-
phosphine)-palladium(ll)-chloride were added and the reaction mixture was stirred for

16 hours at 80°C. The mixture was cooled to room temperature and saturated sodium
chloride solution was added. The mixture was stirred for some minutes at room
temperature. The precipitate thus formed was filtered with suction, washed with water and
THF and dried in vacuo yielding 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic
acid as grey solid; HPLC-MS: [M+H] 303.

'H NMR (400 MHz, DMSO) & = 9.12 (dd, J=4.1, 1.9, 1H), 8.95 (s, 2H), 8.85 (dd, J=8.3, 1.8,
1H), 8.20 (d, J=2.3, 1H), 8.11 (dd, J=6.6, 2.7, 1H}, 7.67 (m, 2H), 7.51 (dd, J=10.6, 8.9, 1H).

In the reaction described above, the corresponding pinacol ester is the primary product.

The following compounds were synthesized in an analogous manner:
2-(6-Methylpyridin-2-yl)-{1,8]naphthyridine-4-boronic acid; HPLC-MS: 1.07 min, [M+H] 266
2-(2-Fluoro-5-trifluoromethyl-phenyl)-[1,8]naphthyridine-4-boronic acid; [M+H] 337
2-(2,5-Difluoro-phenyl)-[1,8]naphthyridine-4-boronic acid; HPLC-MS; 1.42 min, [M+H] 287
2-(2-Fluoro-phenyl)-{1,8]naphthyridine-4-boronic acid; HPLC-MS: [M+H) 269
2-(2-Cyano-phenyl)-[1,8]naphthyridine-4-boronic acid



10 The hetaryl-[1, 8 napht hyri di ne derivatives according to fornmula (1) and
the starting materials for its preparation, respectively, are produced by
met hods KWMOWALYEOF196e, as described in the literature (f&CTAPAMII0BTTHH
standard wor ks, such as Houben-Weyl, Mg hoden der organi schen Chemi e

[ Met hods of Organic Chem stry], Georg-Thiene-Verlag, Stuttgart), i.e.
15under reaction conditions that are known and suitable for said reactions.
Use canEXAMPLUEeS rvhdheasis ofad-({SaBtosnd-pyidireBgl)ia@whiger2-fuamrophénydre not

menti on Ln . detail herein. If desired, the starting materials can
al so beﬁfquﬁ%rgﬁf%ﬁ%tu by leaving themin the un-isolated status in the
crude reacticg? mﬁxture, but i mredi ately converting tBrem2Qf urther into the
conmpound acc r%| g to the invention. On the other hand| it] is possible to
carry o eYyeacti on stBpwiseg, The ﬁ&aﬁ;;ons are prefegably perforned
under basi glcondi tionsl Suitlabl ¢ bases ar€‘metal oxid e.g. al uni num

oxi de, al Ral ihe hytdr oxi (pot a‘g%c]lan hydr oxi dg Yodilum 25hydr oxi de
and |ithium hyg e, inter glia), a Pne earth n% nFygroxide (barium
hydr oxi de and cal ci um hydroxi de, | nt¥xangwalgr al kal i ne net al ohol at es
(pot assi um et hanol ate and sodi um propanol ate, inter alia) Rnd“Sever al

2091/ 0ohrapca-EnbBL 60779 280 S RuERilie 1oHES ht Flind Ahghiesart ea ou

in a; i Aesro-ehydt,sinspithatidiee-Aierdnisadisl and 9.29r (28 DmnY)asEBiutn carbonate
hydr ocat b,

, h t r.ol b b , | | ;
onoe ok o g e 23 AR Mo R R T ErlG g P aESatt b BER Brelo e,
car Eon }netmsmtelrrlaai:si(ﬂ?penﬁpmwhmlenpauraddjnm(b) wclemrmtd@armu tllﬁé mda?érs;niﬁut@mgsls
net hanol,. e a |.S (4 no N- propano n- ano or ert-pu nol ;
Ot hor e stirgd A2 Hgur 3 L CP i teaeharhn RBRE Wag charRd Yo Bt fmnetrtisid T or
di oxane paditipoed bettveen svatesianid dichlarbingthane. THeyarghniophaseeivhy bried overseaiuRy |

or B0 antinte S efeiSi8legt RIS et maSnisERes ab et mn Hin™CS! O
di et hy ldfcbronemeithené/bidi)anohas elubetsyieldiug B-(EBrametmmnidine3-l e 2-(Swhfvs2drBro-such

Form o AP RSBriteee ionf PSR Sridtin oL Gl £28 R Mk Ry T

ni t r oberHNMR (530 MiHz, DMBO) &S 982Ky 1H)c 804K e, J=dr9, My} 8184 ¢, aH) {184 ity

sol vent s, rticnl ar, pr.ef.er i iyen ter, F but anol ,
Cert: bRt B h 3B O rRdvina 2R AT 1ebd At rb don ¢ ne
condbti gre2 sk9,7,t1he reaction tinme is between a few m nutes and 14 days,
the reaction tenperature is between about -30C and 150C, normally from OC
to 140C, particularly preferably from 70C to 130C The present
i nvent i @XAMBIE 6&1 Syrebedinofl-(f-Obless2-flasrorsheulirat(Brchivgo-pyeaimppympd of fornul a
20(1) c 1}1 Shtﬂ%éé'he steps of: (a) reacting a conpound of formula (Il1) R6
NNRL 25 ap 'Wenotes Hal, OH or B(OH)2, preferably Hal or B(OH) 2, and
R1 and Hal h 8 he meani ng as defined above, wth &icQ (Rlund of formula
2
. T

(1V) 30 R2 / 6 V8 R7 ﬁ)
Y Chn PdCL(PPh,),
N N + N\f) - | T
i f NaHCO, A .
DMF/water N
F

20 A solution of 302 mg (1.00 mmol) 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic
acid, 194 mg (1.30 mmol) 2,6-dichloropyrazine and 101 mg (1.2 mmol) sodium bicarbonate
in 4 ml DMF and 1 ml water was heated to 80°C under nitrogen. Then 14.0 mg (0.02 mmol)
bis-(triphenylphosphine)-palladium(ll)-chloride were added and the reaction mixture was
stirred for 16 hours at 80°C. Water was added to the reaction mixture and the resulting

25  precipitate was filtered off. The residue was chromatographed on a silica gel column with
dichloromethane/methanol as eluent yielding 2-(5-chloro-2-fluoro-phenyl)-4-(6-chloro-

pyrazin-2-yl)-[1,8]naphthyridine as colourless crystals; HPLC-MS: 2.35 min, [M+H] 371.



WO 2011/ 095196PCT/ EP2010/ 007743 - 56 - wherein R7 denotes Hal, OH, boronic
acid or a ester of boronic acid (e.g. pinacol ester, such as
4, 4,5, 5- t\NEOr2anEmvpps41, 3, 2] di oxabor ol an-2-y1), preferabl PCHAP201060TA3 c aci d
or a 5ester of boronic acid, and R2, V@7-W3, Wb W6 and Hal have the neaning
as defined above, to yield the conmpound of fornmula (1) R2ZNyv Il 6 W8 W | "
NNRL 10(1) wherein R1L, R2, W,, WB, Wb and W6 have the neaning as defi ned
above, or (b) reacting a conpound of formula (V) HaK,/'\ WR 116 WB ,. W
15NNRL LE Rlsynidsis ¥i3-BYEo-Bh2 261dh¥-AANS ol gHR NI PN A yngd
above, \%&?p]@aﬁc%%pyound of formul g\ﬁ(i\%ﬁl) or a estearmtgz‘?gglpg@d%ﬁﬁ%gmm-l
wher ei nPYodIPNZyYaA®eneani ng as defined above, WO
2011/ 095196PCT/ EP2010/ 007743 - 57 - to yield the conmpawnd of formula (I) R2
Y'\ 116 WB NNR1 (1) V\/%(?I_E‘r)l n Rl, R2, W, W8, Wb and W6 have t he neani ng as
defined aldve, 5 and g i‘énal ly (c)converting a basefor Nan acid of the
conpoun nfor into a salt Fafrergof. The het aryd41, 8] napht hyri di ne
derivatilieg) of+ f o ar eclaccessible via,the routke above. 10The
starting yaterial sN the cappeoinds of fopmiyasy(111), (1V), (V)
and (VI) &e usually knewr the ki lled artisanx er canCbe easily
prepared by known nethods. In a vari ant |5 of way b substitut ed by
boronic acid or boronic ester or a derivative thereof imrth& conpound of
formula (V) and the boroni cid/ boronic ester derivative is subsequently
reacted with R2-Hal toByi el'd2t he conmpound of formula (I). In another
vari ant ii)Br r
2

Y

NaHCO,
CH,CI,

5  Aslurry of 352 mg (2.04 mmol) 2-amino-5-bromo-pyridine, 678 mg (2.24 mmol) 2-(5-chloro-
2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic acid and 1.33 g (4.07 mmol) cesium carbo-
nate in 10 mi dioxane and 2 ml water was heated to 80°C under nitrogen. Then 118 mg
(0.10 mmol) tetrakis-(triphenylphosphine)-palladium(0) were added and the reaction
mixture was stirred for 1 hour at 100°C. The reaction mixture was cooled to room

10 temperature and water and dichloromethane were added. The resulting precipitate was
filtered off, washed with water and dried in vacuo yielding 5-[2-(5-chloro-2-fluoro-phenyl)-
[1,8]naphthyridin-4-yl]-pyridin-2-ylamine as brown crystals; HPLC-MS: 1.43 min,

[M+H] 351.

15  To a solution of 429 mg (1.22 mmol) 5-[2-(5-Chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-
pyridin-2-ylamine in 5 mi dichloromethane 195 mg (1.84 mmol) sodium bicarbonate was
added. Then 94 pl (1.84 mmol) bromine were added slowly. The reaction mixture was
stirred for 1 hour at room temperature and subsequently was partitioned between water
and dichloromethane. The organic phase was dried over sodium sulfate and evaporated

20  yielding 3-bromo-5-[2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yl}-pyridin-2-ylamine as

brown amorphous solid; HPLC-MS: 2.18 min, [M+H] 431.
'H NMR (400 MHz, DMSO) 5 = 9.16 (dd, J=4.1, 1.9, 1H), 8.45 (dd, J=8.4, 1.9, 1H), 8.24 (d,
J=2.1, 1H), 8.13 (dd, J=6.6, 2.8, 1H), 8.10 (d, J=2.1, 1H), 7.96 (d, J=2.0, 1H), 7.69 (dd,
J=8.4, 4.1, 2H), 7.65 (m, 1H), 7.50 (dd, J=10.7, 8.9, 1H), 6.72 (s, 2H).

25



150f way b), the compound of fornmula (V), preferably a brom ne derivative,
is converted with aromatics, which are functionalized in a suitable manner,
i nto the wWoOrpouma9ef formula (1). Particul arly, the ®OWFRANAHOLH3 f or mul a
(I'11) are accessible via two different goutes. In a first enbodi nent of the
synt hesis routes, the conpounds of for'ﬁul"a (I'1l) can be prepared by a
20process (A) conprising the steps of: (a)reacting -

1- (2- amighoodp P 7t g}éﬂhé)‘sly b 2%5@;316%12 flhBroa;She'le‘i@fL[SQ‘F nﬁéthw% Yrhdbia-gprpound

of formula ( VIII wherein R1L and Hal have the neani’ng as
def i ned PARSUS-YIH-Y Sipaphihyi uf of fornula (VII1) WO

2011/ 095196PCT/ EP2010/ 007743 - 58 - 0 N NH RL (M 11)
wherein RLNsgs t he meanllng as def imegrahgve, )reacting the conmpound of
formula (W ion an alkakin® mlieuto xlel" qund of formula (IX)
(I'X) wherein %1 S the ing as qugl ned above/ rgacting the conpound of
formula (1 X) wthR~a hal oge tlng agquEto yield a cpnpound of fornula
(I11-A) Hal 1....... -- NNRl(III-A) 15wherei n BR1 and Hal have the
meani ng as defined above and optionally (d)reacting the conmpound of
formula (111-A) with bis-pinacol ato-di boro to yield a conpound of formula

(rrr-B) B(oh2 20 -. .r./..., NN\RL 5,095196PCT/ EP2010/ 007743 - 59 -

wherein Rk has the ani ngu def i ned lahgve y (e)converting a
base or a crEd_B()fﬁe ecoNpound. of for nfil ak ( A, (1 pto a salt
5t her eof . aror ® ail, starfi nes3- acetyl pylli dijne by

acetyl ating reaction vu_th a be ic aryl/hetaryl derivative O
(VI1), like 6-nmeth pyri di ne- 2gcarboxylic acrd chforide,
2- ar oyl arﬁ@bwghﬁcé{% pyri di n&® ofO f orReGLEPE) INajicO] i ke 6 Ime hy) pyri gi,ne- 2-
10 carboxylic agid-(3-acetyl- p‘i’?‘tdl n-2-yl pmemgle, is obtaMed

cyclizes under treatnent with trong base, preferably KOBuUt ,

2-aryl/ hetaryl41, 8] naphtyridi ne-4-ones of formula (I1X), like

2- (6- Met el . I th
Sarel 2. AHTRES s Sa (bl ergler Ry o 608 o AR AT

def i Bed (&M&tetmtbylébﬁﬁ]@pxahonﬂan ZFMb)rH‘i-er@fZelraiidl@483®@(B5 ngnaipti- a reactl ve
inter mddo@gsg, -pfq9§dﬂé éi‘tnﬁ}&a@ in 30 ml 1,2-dimethoxyethane was heated to 80°C under

nitrogen. Then 321 mg (0.46 mmol) bis-(triphenylphosphine)-palladium(ll)-chloride were

ve

added. The reaction mixture was stirred for 16 hours at 80°C. The reaction mixture was
evaporated. The residue was chromatographed on a silica gel column with

10  dichloromethane/methanol as eluent yielding 3-bromo-5-(1-methyl-1H-pyrazol-4-yl)-pyridine
als slightly yellow crystals; HPLC-MS: [M+H] 238/234.

A slurry of 1.04 g (4.39 mmol) 3-bromo-5-(1-methyl-1H-pyrazol-4-yl)-pyridine, 1.48 g

(5.70 mmol) bis(pinacolato)-diboron and 1.29 g (13.2 mmol) potassium acetate in 9 m! THF
15  was heated to 80°C under nitrogen. Then 92 mg (0.13 mmol) Bis-(triphenyiphosphine)-

palladium(ll)-chloride were added. The reaction mixture was stirred for 16 hours at 80°C.

The reaction mixture was cooled to room temperature, filtered over a pad of celite and the

filtrate was extracted with brine. The organic phase was dried over sodium sulfate and

evaporated. The residue was crystallized from tert.butyl-methyl-ether yielding 3-(1-methyl-
20  1H-pyrazol-4-yl)-5-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyridine as slightly yellow

solid.

'H NMR (400 MHz, DMSO) 5 = 8.92 (d, J=2.4, 1H), 8.58 (d, J=1.6, 1H), 8.33 (s, 1H), 8.08

(dd, J=2.4, 1.7, 1H), 7.99 (d, J=0.7, 1H), 3.87 (s, 3H), 1.33 (s, 12H).



15 In a second enbodi nent of the synthesis routes, the conpound of fornula
(I'11) can be prepared by another process (B) conprising the steps of: (a)
react i ng WoRralgyerwati ng agent with a conmpound of fornmul CEEP2@LI0ZT43 t 0
yield a conpound of forrmula (X)) Hal -4l 25wherein Hal has the neaning as
defined above, (b) reacting the conpound of fornmula (XI) wth a conpound
sel ected fromthe group of boronic acid, boronic ester, tin organics, zinc

or gani c8 shmg @oKdnng (. mmel3 4-chlerer2dp-oere A-flusrospitesy D LiBlrapbipyAdindavi ng t he

CommousdSrERB oA eyl AR ST B ot 2
Hal  NNR2-yDtayriding anﬁeﬁ(oe‘m %mmq%odhm@carhenat@ahﬂﬁ@m\émed Orien! widteve, 5Sand
OPt i onaly nbGiedi5B6¢e (]Edérhﬁtngg??imf?H&‘Ej?@fm@% O hfindi) b Kﬁkhwﬁ’g%g'('" 2 NARL

bi s- pi nacol at o- di bor on a conpouhd of forrru
(1115B) palem(ab-ﬁhmdwgrQ ﬁ@d%ahe FRPCHEN d@f"i"ﬁé’éﬁsaﬁtﬂ'@é fomﬁjhwﬁ bRy (d)

convert @n%ﬁdé@t@@m’e@eé’&loﬁhﬁxﬁ régultr%E;fFHE?ﬁatéW Ftered(dit. | - B)

into a s er eof . I n nore detal dr ox yr| i none of
f or mul aT(wa()'esuzye Vo clﬁrgmamﬁ;agheq na plﬁ@gg@,cp rt\(glth dlchloromethane/methanol

2, 4- haI tdly?é%%, nor e

haI ogenat % %eﬁt;ﬂgﬁ{h? iw(drféhIglr%a%ﬁuctrg&F:“il éﬁg{riﬁP& rM\d/ﬁlo Iwe@:br)}eagﬁo%gl

PHaI 5, vm&]neprﬁhmlmma@ yehew ﬁﬁ’éé'?a@“P% Mt ?ﬁ@dn'ab[M/'é"] 41Tﬁeat ment of
'hfmngé?ddgfapetMw@d)eagpn%m@?wt&wm Bi ). @aﬂéar | With a

boronlc acl oroni c ester of simlar cems fres wth tin

or gani c$8.64/(gde’/73.0,)1H)of. 3§df"bﬁ“ﬁr ET gt £2.1.y1p0. §.17 (dd, J56.6 38, 3H), 8.10 (d,
2-aryl/ et 80 yly &od @) ity 78daanid ivd 4. k)7 86 A 16, 46! 5 sg%ﬁr%@a,arti ng

mat eri al's of process , _including the conpoun
usual | y J28kBowA. 1), B89 (8k$)-ed artisan, or they can be easily prepared by
known nethods. In particular, the corrpounds of fornmula (X) are accessible
via two different routes. In a first enbodi nent of the synthesis routes,
t he 16 onpbarielowiTa sPRAUNES Were swHhedzest alaaslslity a process (C) conpri sing
E)Pef z £ ﬁu@f(zgfluoro\%erﬂgéféﬁ'@a@laﬁErgr)/ﬁﬁzgméﬂg’lﬁﬂﬁyrazélh yl)-pyAdi¥izghd a conpound
[1, 8]naphthyr|d|ne (no. 8); HPLC-MS: 2.17 min, [M+H] 450
2-(3-Chloro-phenyl)-4-[5-(1-methyl-1H-pyrazol-4-yl)-pyridin-3-yl]-[1,8]naphthyridine (no. 9);
HPLC-MS: 2.08 min, [M+H] 398
20  4-[5-(1-Methyl-1H-pyrazol-4-yl)-pyridin-3-yl]-2-(6-methyl-pyridin-2-yl)-[1,8]naphthyridine
(no. 10); HPLC-MS: 1.68 min, [M+H] 379
4-15-(1-Methyl-1H-pyrazol-4-yl)-pyridin-3-yl}-2-(3-trifluoromethyl-phenyl)-[1,8]naphthyridine
(no. 14); HPLC-MS: 2.17 min, [M+H] 432
2-(2-Fluoro-phenyl)-4-[5-(1-methyl-1H-pyrazol-4-yl)-pyridin-3-yl]-[1,8]naphthyridine (no. 15);
25 HPLC-MS: 1.90 min, [M+H] 382
2-(4-Fluoro-phenyl)-4-[5-(1-methyl-1H-pyrazol-4-yl)-pyridin-3-yl]-[1,8]naphthyridine (no. 16);
HPLC-MS: 1.93 min, [M+H] 382
4-[5-(1-Methyl-1H-pyrazol-4-yl)-pyridin-3-yl}-2-(2,4,5-trifluoro-phenyl)-[1,8]naphthyridine
(no. 17); HPLC-MS: 2.04 min, [M+H] 418



(b) reacting the conmpound of forrmula (XII1) under basic conditions to yield
a conpound of fornmula (X) or a tautoner of formula (X-A) 0 H 10(X-A) and
opt i onal IWyO(28)1/98¥¥¢erti ng a base or an acid of the conp®@GHEPaI1008T7ALI a
(X-A) into a salt thereof. In nore detﬁél, starting fromnicotinic esters
of formula (Xl I), prepared fromnicotinic acid by 1l5esterification, by
reaction vm'th acetyl ating agents, preferably AcCEt, AcCl, Ac20, Ac-

i m dazolg w@pym crﬁsro%e(sm%%wf g .rpag&%ﬁu HAHRbY %14

(dehydr atl ng) con ons, acetannido nicotin erivatives of fornmula

(XI11) sbeyodind-viEH,Slopprehyridie deydrgehlordednantier basi ¢ conditions, e.g. by

use of KN( Sl I\/e3)2 i nya sol vent I i |< HF and/ or tol to vyi er{.

t et r ahydr ht hyri di ne- [ ores ofPPor mul %(@2) orNteutpmeric
20forns O fkr -A)BT e proc ed further oce < e
esters of f8rnula (XI 1) @agg pr oduged deaC'é‘TPé‘@hol ysi’s of a conp of
formula (XXI'11), WO 2011/ 095196PCT/ EP2010/ @743 - 62 - which can)be

generated from aci ds by phosgenation techniques. 5ln a second enbodFmant of

the synthesis routes, the conpounds of formula (X) can be prepared by a

process (D) cem@hising the steps of: (a)reacting a conpound of formula

O(XII) with a conpound '?f formula (XIV) o0 (XIV) wherein 15E
, Y has-d he ‘ as defined above, to yield a

conmpound O’ T of

2011/ 095196PCT/ EPRQZ20/ 007743 ©63 - wher ei

t he neani ng as defined above, 5(b)reacting

a solvent and under al'kaline condition
PdCl(PPhy), NaHCO,

DMF/H,0

EJdenotes OY or NYY; and Y has
he conmpound of fornula (XV) in
| d a conpound of fornmula (XVI)

4 N HCI in dioxane

A slurry of 2.50 g (8.81 mmol) 3-bromo-5-iodo-pyridine, 3.66 g (9.7 mmol) 4-[4-(4,4,5,5-

5 tetramethyl-[1,3,2]dioxaborolan-2-yl)-pyrazol-1-yl]-piperidin-1-carboxylic acid tert.butyl ester
(synthesis described in WO 2007/066187) and 3.74 g (17.6 mmol) tri-potassium-
phosphate-trihydrate in 30 ml 1,2-dimethoxyethane was heated to 80°C under nitrogen.
Then 618 mg (0.88 mmol) bis-(triphenylphosphine)-palladium(il)-chloride were added. The
reaction mixture was stirred for 16 hours at 80°C. The reaction mixture was partitioned

10  between THF and brine. The organic phase was dried over sodium sulfate and evaporated
yielding 4-[4-(5-bromo-pyridin-3-yl)-pyrazol-1-yl]-piperidine-1-carboxylic acid fert-butyl-ester
as slightly yellow crystals; HPLC-MS: 2.28 min, [M+H] 407/409.

A slurry of 204 mg (0.50 mmol) 4-[4-(5-bromo-pyridin-3-yl)-pyrazol-1-yl]-piperidine-1-

15  carboxylic acid tert-butyl-ester, 167 mg (0.55 mmol) 2-(5-chloro-2-fluoro-phenyl)-
[1,8]naphthyridine-4-boronic acid and 50.4 mg (0.6 mmol) sodium bicarbonate in 2 ml DMF
and 0.5 ml water were heated to 80°C under nitrogen. Then 7.0 mg (0.01 mmol) bis-
(triphenylphosphine)-palladium(ll)-chloride were added. The reaction mixture was stirred for

40 hours at 80°C. The reaction mixture was partitioned between water and



wherein E denotes OY or NYY; and 10Y has the neaning as defined above, (c)
reacting the conpound of formula (XVI) under acidic or alkaline conditions
to yi el d whagotgpwand of fornula (X) or a tautomer of f@CKHEP2010XOBY3 0 NNOH
15(X-B) and optionally (d) converting g base or an acid of the conpound of
formula (X-B) into a salt thereof. 20In nore detail, starting from
nicotinic acid ester of fornmula (XIl) and reaction with malonic acid

deri vat Heaprathethanentiie c(rgbwr;c phaset Wwes priesevet 8odilimes Bfatevait evaipdraledh ase, acyl

Hﬁggpl g 5%? d C\%%%%S%\ﬁ oglr?,P%edsod" Q/gh a é%f\é%I(Slfr}rﬂewiih%&?oqéthg%tﬁgacéa}gtebaes e ecnlti zed

t et rahygli’emdglzl&} l{‘@c[ﬁqwqgtﬂmrd»z}&u&p%dnyj)q[s Banammhmod;d -4-9l)-pytidindgeyl}-pabioials or
its taut

e ony Y Brenfighs f FaaBhuk HeteB i ier AL bAARE Sl BLEMES 55 min,

2- hyslr ogy+HL588. napht hyri di ne-4-one of formula (X-B), or its tautoners, is
formed, which can be further processed like in nethod B. WO
2011/ 095196PCT/ EP2010/ 007743 -64 - Me0OOOCH2COCI) or diethyl nalonate (i.e

CH2 ( COOBOWrry bfod 55ong<ao 595 sapoi-{4-(Rid-@rchlaro@-flusrd-ph&a@H 1, samabhttyeidinzat | on '
The. napiRypR Al GURRYEL- iy BRshang iitrrd 9150 RS aRREter B T ANKEPLP 1)
I s accesgpixhhewhy treafedoxitts $ d(d:‘s) of cuetpand.i Trg sdnmosmamfom‘red was lefifac 8 ihbgrst he
COmGUNG, Aot @ik tufe A WibsBaferft) WabSGed THOHINR WaMredhed BRI E V8

(XVI1) btbthgrether andlthdadlic vaas filesed off) Tae rdefiueneds atseMeeau imo@stet Aigd §HOVI SO

t hat both. Ha r Y, npo

fornul a F’l' éw@gﬁkéc@%&pﬁ Q\Q&\?\ﬁ’% sﬂﬁﬁﬁ'\?f? ré?@ '@Fp’ﬂ?zo W)ﬁ) W"HV\B and
W5 have 3L91]e[1@aaphﬂyrndme®ﬁydnmﬂ1lcaldam cdmdleeplyophmi;éty KiB)LCaudivess mirg a base
or an a(hg g éhe conpound of fornmula (1V) into a salt thereof. In still
anot her SB 3? of manufacturing the naphthyridine derivative of formula

(1) 15t héHo\macmmwkb{z DV &= O\ (s %o&s@(sbneu) tgzsa(qonblgsesee (SEIHE,@%B i si ng

denot es 4B{,CI1I-D)27,.731(dﬁd J=8.8,4.1,2.8, 1H) 7.55 (dd, J—1o.6, 8.9, 1H), 4.56 (m, 1H), 3.38 (d,
J=12.7, 2H), 3.10 (g, J=11.8, 2H), 2.22 (m, 4H).

20 The following compounds were prepared analogously:
2-(2-Fluoro-5-trifluoromethyl-phenyl)-4-[{5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-pyridin-3-yi]-
[1,8]naphthyridine dihydrochloride (no. 18); HPLC-MS: 1.73 min, [M+H) 499
3-[2-(5-Chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-
pyridin-2-ylamine dihydrochloride (no. 13); HPLC-MS: 1.35 min, [M+H] 500, using 4-[4-(6-

25  amino-5-bromo-pyridin-3-yi)-pyrazol-1-yl]-piperidin-1-carboxylic acid tert-butyl-ester
(synthesis described in US2009197862)
2-(2-Fluoro-phenyl)-4-[5-(1-piperidin-4-yi-1H-pyrazol-4-yl)-pyridin-3-yl]-{1,8)naphthyridine
dihydrochloride (no. 29); HPLC/MS: 1.52 min, [M+H] 451

HN

. 30  2-(2,5-Difluoro-phenyl)-4-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-pyridin-3-yl}-
[1,8]naphthyridine (no. 47); HPLC/MS: 1.54 min, [M+H] 469



R1 and Hal have the neaning as defined above, 5with a conpound of formula
(XVIl) Hal 116 W8 \ Wb Hal (XVII) wherein Hal has the neani ng as defined
above, 10¥0 29114198196he conpound of forrmula (V) "Nw 116 WBCWEPROIRIRT4% V) and
optionally 15(c)converting a base or ag%aci d of the conmpound of forrmula (V)
into a salt thereof. Accordingly, any Tonpound of formulae (I1V) to (XVIIl)
can be purified, provided as internedi ate product and used as starting
material for the preparation of conpounds of formJIa (). I't is preferred,
however, that the conmpounds of formul ae III; V), (V), (M), 20(VIll),
(1X), (RXAMBYE9: %mﬂpqsys eirét(Sehlpreea-flugre-nheay) (bEethvi-3Hrrysazel-6-yroduct
and use o] maildideQhobbe preparati on of conpounds of fornula
(r, m?éﬁgrﬁlﬁe’aybﬂg S{Fﬂée&ioﬁ;rpougds o? formulae (111), (IV), (V), (M),
(VI), (Ix—and/or (Xl )maghBsignmost preferred aspect of the invention,
mterrredupte conpounds ofionbperaxyt ae (I 1IN, (1V), (V) and/or (MI1) are
provi ded N95196PIAREP2010/ 097»74/3 - 66 5"R6 NNRL R2W\w 116 \ W R7
W116 W3 \e/ " 1\IRT 0 T W NH OR1 whefe 10 R6 denotes Hal, OH or
B(OH) 2, R7 denotés Hal , 28PP88r oni ¢ acid orlasester of boronic acid, and
Rl, R2, W, W8, ¥, W and Hal have the neanilng as defined above; 15 and/ or
physi ol ogi cally acceptable salts thereof. Hi Bhl y preferred tenplate
i nt er medi at es fB%H)orodum ng the conpounds of formula (1) are selected from
the group of:

N N

I/ = Cl
N N

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

5 A slurry of 266 mg (1.12 mmol) 3-bromo-5-(1-methyl-1H-pyrazol-4-yl)-pyridine and 1.30 g
(2.23 mmol) magnesium monoperoxyphthalate hexahydrate (85%) in 5 ml 2-propanol was
stirred for 18 hours at room temperature. The reaction mixture was evaporated and the
residue partitioned between saturated sodium bicarbonate solution and dichloromethane.
The organic phase was dried over sodium sulfate and evaporated yielding 3-bromo-5-(1-

10  methyl-1H-pyrazol-4-yl)-pyridine 1-oxide as slightly yellow solid; HPLC-MS: 1.34 min,
[M+H) 254/256.

A slurry of 125 mg (0.49 mmol) 3-bromo-5-(1-methyl-1H-pyrazol-4-yl)-pyridine 1-oxide, 164
mg (0.54 mmol) 2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine-4-boronic acid and 50.0 mg
15  (0.59 mmol) sodium bicarbonate in 2 mi DMF and 0.5 ml water was heated to 80°C under
nitrogen. Then 6.9 mg (0.01 mmol) bis-(triphenylphosphine)-palladium(l1)-chloride were
added. The reaction mixture was stirred for 18 hours at 80°C. The reaction mixture was
cooled to room temperature. Water was added and the resulting precipitate was filtered off.
The residue was chromatographed on a silica gel column with dichloromethane/methanol
20 as eluent yielding 2-(5-chloro-2-fluoro-phenyl)-4-[5-(1-methyl-1H-pyrazol-4-yl)-1-oxy-
pyridin-3-yli}-{1,8]naphthyridine as colourless crystals; HPLC-MS: 1.86 min, [M+H] 432.
'H NMR (500 MHz, DMSO) & = 9.21 (dd, J=4.1, 1.9, 1H), 8.78 (t, J=1.4, 1H), 8.44 (dd,
J=8.4, 1.8, 1H), 8.40 (s, 1H), 8.36 (t, J=1.4, 1H), 8.17 (dd, J=6.6, 2.8, 1H), 8.12 (d, J=1.6,



WO 2011/ 095196PCT/ EP2010/ 007743 - 68 - Table 2: Characteristics of
preferred internedi ate

4- (5- br orNORPIVAF63- y1) - 2- ( 3- net hyl pyrazol - 1-y1) 41, 8] nREHERP104DT7d3
Structure Nane; Mass HPLC /MS Rt [min]g4PLC /M5 [MtH] MR activity (Exanple
36) TfIR activity (Exanple 35A) Sr N,.. N N1 N 4-(5-Brono-
pyridin-3-y1)-2-(3- nethyl-pyrazol-1- Yl)- [1,81lnaphthyridi ne M366.2 2.04
366 > 1QHpM. 70 i) 1P 7.83 (t, J=1.3, 1H), 7.72 (dd, J=8.4, 4.1, 1H), 7.68 (ddd, J=8.7, 4.0, 2.9,

1H), 7.52 (dd, J=10.6, 8.9, 1H), 3.87 (s, 3H).

EXAMPLE 10: Synthesis of 2-(5-Chloro-2-fluoro-phenyl)-4-{5-[1-(2-pyrrolidin-1-yl-ethy!)-1H-
5  pyrazol-4-yl}-pyridin-3-yl}-[1,8]naphthyridine (no. 21)

Cs,CO,4

QB cr % :
g D T T
\N' \N' N

Br

K,PO,
PACL(PPh,),
DME

B(OH),

Xy

I/ = Cil
N~ 'N

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

To a solution of 19.4 g (100 mmol) pyrazol-4-boronic acid pinacol-ester in 150 m|
acetonitrile were added 32.5 g (191 mmol) N-(2-Chloroethy!)-pyrrolidine hydrochloride and
87.7 g (300 mmol) cesium carbonate. The resulting slurry was stirred for 18 hours at room

10 temperature. The reaction mixture was filtered with suction and the residue was washed
well with acetonitrile. The filtrate was evaporated and dissolved in ethyl acetate. This
solution was extracted four times with water and finally washed with brine. The organic
phase was dried over sodium sulfate and evaporated in vacuo yielding 1-(2-pyrrolidin-1-y}-
ethyl)-4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazol as light-brown oil.

15 'H-NMR (d*-DMSO): 5 = 1.25 (s, 12H), 1.65 (m, 4H), 2.44 (m, 4H), 2.79 (t, J = 6.8 Hz, 2H),
4.21 (t, J =6.8 Hz, 2H), 7.56 (s, 1H), 7.93 (s, 1H) ppm.



The conpounds of fornula (I) can be nodified, |ike hydrogenated or

net al -reduced, to renove the chlorine, or put into a substitution reaction,
and/ or tovPeotv@pwborned with an acid or base into a saPCI/EFRE0@AMIy with
a strong acid. Numerous papers and netfhpds are avail abl e and useful for the
one skilled in the art in respect for organic chenistry, chemni cal
10strategies and tactics, synthetic routes, protection of internediates,

cl eavag@ sondioBWr 5f430g1 19011 nPRSIESBERe-51i68- é\}rld% éH&)Cb ¢@%r(ﬁcb%m6|§t1 Lon.
are _known t inthe art.
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carried u I n sone instances
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experi enge can be transferred to N and 0- WD 2011/095196PCT/ EP2010/ 007743

- 69 - arylations. Nunerous papers and net hods are avail able and useful for
the one skilled in the art |n respect of N-arylation and even of electron

deficient anil 0: 668 08) and th aryl
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ot her ha P the (g(?erﬂng, i nvention al so enconp of these

conpound:g' Of'ﬁef"‘r‘?é ? pe reaatipn Aibg PWB"&MW@QIWVQW&@W%Q dvalgrwas which

can bg deitied &be fésomg@reml&tmwganmeaad ahaWa@aéw witR oatls. PRrRrpRSWARY

pr ocedur
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conpoundSTHEBIGpP %d?rbats I5a 9k lf’T"E)W' £ hanol gs gluepiaieldingy
conpgnt |20(r$a¢hlmt-2mukﬁ'o plhénylhe—{&mqmpy\fbnamcnmcbmg) ﬂIQ-pT},IFHioHﬂ-VﬁJM/h&H F@ptains a

b t t t th
comound BreRRyadRe 3 eubiuds FHTaR ARG b hE o MR base: addrt 1 on
salt. SUHMNMRYSGO EiHz, DMSO)&"xamme(dd aJj=aad i1 amt-lalg by i, 0 de sH), isned @di ng
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net al al #)xs.desd, S017, eMpBIO%(sp OHRTST IR LI80K i4dE wcnd7 ss@ddmuas opapi de; and

N By 1 BDCT 2o 2 F0e. EPLMEA RETER %P5 A LA tnddedtn bt 46R¢%.0 t he

inventi o)are |ikew se included. In the case of certain conpounds according
to the invention, acid-addition salts can be forned by treating these
conmpounds wi th pharmaceutically acceptable organic and inorganic acids, for
exanpl e Thedogery bahpaless “mbre@ﬁrdwai’faat@@nslghl oride, hydrogen bronide or

hydr ogen, j.odi her c a espondlng salts thereof, such
as sul fgzt@ A ?"f’r%‘r’g“%rlp"‘ﬁn}mgBﬁ%qyg"{é&finf @epvrfp n-8ghyDalkpyrazelivil-

gomwr y| mybiheag)-ps8Inaphtihy raihesthbar@ sHiPL Omes €. 24 mhmweaysifas)nat e iand ] .
enzene nat e ic,ac correspondi n sa ts thereo
such as%’@e’gﬁ?rg ﬁ'}epg%%{fg’é?c rg‘%}g'” 1 é{'r?tgm gﬂ Wﬁﬁzé’b‘fé‘ ~PYTidR; citrate,
benzoat g3 sgaphttylidibe (ncagey HRIGMSnd. 5t hvein) [Meed] 486 cor di ngl y, phar maceut i cal | y
acceptabl e acid-addition salts of the conpounds according to the invention
include the foll owi ng: acetate, adipate, alginate, 30arginate, aspartate,
benzoate, benzenesul fonate (besylate), bisulfate, bisulfite, brom de,
butyrate canphorate canphorsulfonate, capryl ate, chloride,



25term "recognition” - without being limted thereto - relates to any type
of interaction between the specific substances and the target, particularly
coval ent \¥P200/98¥¢al ent bi ndi ng or associ ati on, such a®Ca/EPUI0eTH3 bond,
hydr ophobi ¢/ hydrophilic interactions,,vyan der Wals forces, ion pairs,

hydr ogen bonds, |igand-receptor interactions, and the |ike. Such

associ ation may al so enconpass the presence of other nol ecul es such as

pept i des.> iRl SHoSiHaRyR4- {@L[erl(ewrdmmqmems% Jﬁszdmeﬁﬁsvndm 3y

receptor/lrg and-interaction is characterizéd 4%§h gh affinity, "high

sel ect i . 8paphibyriding (fgr 28k *ﬁ’\]‘&'imlsa&léﬁr{@mcﬁ'\’bﬁ‘ﬂ activity to other tar get
mol ecul QS(ZIIZ%&ESSHhBHﬁ)-HqﬁQﬁJ(Z byraaadr 'y’lfi:ftﬁSfUJ’( HJpgr&emyﬁ Byfidig-slyieat ed subj ect.

I n an enbodi nment Eresen i nvention nases either belong to the

gr oup ofl, @JB??WB%”W@G fﬂona b é-r?d“@er’raﬁé)’"f‘hﬁ"’eﬁﬂr"r@é’ ki nases. In a preferred
eh 5p9Fazol- NGI- gy ridis $51) 34 of

T Dt B BT L Bt RIS e TP o e o,
NKKl G@@ 'HERﬂW+ﬂl§§9 ALK2 ALK4, ALK5 WD 2011/ 095196PCT/ EP2010/ 007743 -
71 - and TbR type I1. is nore preferred to inhibit serine/threonine
ki nases. Mbst referred krna es to _be inhibited are TG--beta receptor
ki nase, EXANIP -ygrerRtgiysremethubpheny s-{8d i 4 1-matagpineridicnase.
5The ki awrmperﬁamneyh&nmw-nlam&rtﬁﬁﬂmef(ns% concentration of the
conpounds anmounts to less than 10 pM preferably | ess than 1 pM nore
pr ef er abl esNthan 0.1 pM Such concentration is alsg referred to as

| C50. The nds <ccordrng to the invention pr r Yy exhibit an
advant ageod i cdl 10activity, which is easN s¢rafed in
enzyne- based assaysy#f or exanpl e assays as descrrbed herer n such

enzyme- based as the conpounds accordrng o t he |nvent|on preferably
exhibit and cauge ¥n ilnhi bi ing,effeeot, I'Ch i s usual | ydptxrent edpby | C50
val ues in a sui ta¥f eyt apge orefeﬁébly in the mcronol a ange and kore
preferably in the nano 0l gt range. 15 As discussed herei i | gifal i ng

pat hyays are rel evant Ffor vari ous drseases Accordi ngly,
according to the inven e i_n the prophyl axi s and/ or treatnent
of di sedstutionf 139@1%&%&:@5@ %?12' YoEo-2fiftHoeergetay kg Nyt HR= Y ©ingyidin-4-yl-

i nt er actyi-ppyrakdiia- ymeyrmrn 8Ng1 anabhlﬁyﬁcﬁhéj(s?h%@%'s@g R3PS In 1 T Fofiesent

invention therefore relates to qggynds according to the invention as
pr onot erd§idovas treated wih o4 mg (63 5‘6?%}) > PRy Qs femaldely de meluipryard herjed

pat hvay so g6 MihaedadiphehiRiurdwas sl st this tiperSird for i HbuA. ThE vBﬁ‘:HB"@Nhe The
host or patient can beIng to any mammual i an species, for exa primate

spedPes reFAien ML VIS FR ?%“”‘r’%déﬁ‘f‘ﬁ“ anghtheygpidge maéé“aqea%t@”ggcﬁ"??éiﬁ%t ers;

rabbi t s yithor RGO O, re&ﬂtﬂr@ﬁrec@ﬂé@ w&tfﬂkereﬁrﬁﬁYWasﬁ&ﬂﬁltﬁ wale? aRb driBd efiRst for
experinmental investi atr ing a for treatnment of hunan

di sease.resifige was eeraﬁ Bed ?f?gr‘ %Ft bér%areehyé srhsr v'e@rng Xi¢ding a@rfBiefo-Ri t h t he

Corrpoundﬁnﬁ&ﬁétdymnehw?m{s [nrovamtma.peaarnheyrﬂem@yraz@ﬁﬂiyt?rpyharnla-rr}’—o tests.
Typi cal | a cult a

X @ﬁ? i S cag?rne onpound according to
the invd @ireﬁh%‘r"dfarﬁaﬁe'% eﬁﬁ\fﬁ‘%l?r*ép Mox 1&72@% B\GI* 3t3} nme which is

suf fapci eptNmR (abcb MMz, DRISTYE ¥©. 2988l &4 1Imdur;eg metd Jd%t hHPrs g3(d nhi bi t

m gration, usual 8§t eg E?&g gne hoer and tro testing
can be card ). 9 % d o&ed ter 19 18r2§n(r"b 1l5'|)0§)§9(%a’nﬁi4e1HTr§e1Q/| abI e
cel |'s rqgeiM) 8@3dit 8H), 7R (i et nens (Al eHY BY (FOEAY &g (=114, 2H), 2.22
2011/09519 CT/EP2010 007743 - 72 - For identification of a signal

t r ansdud®i M Bgﬁﬁﬁhﬁ nd for detection of interactions between various
signal transduction pathways, various scientists have devel oped suitable
nodel s or nodel systens, for exanple cell culture nodels (for exanple
Khwaja et al., EMBO, 1997, 16, 2783-93) and nodels of transgenic aninals
(for exanple Wiite et al., Oncogene, 2001, 520, 7064-7072). For the

determ nation of certain stages in the signal transduction cascade,

i nteracting conpounds can be utilized in order to nodul ate the signal (e.qg.
St ephens et al., Biochemcal J., 2000, 351, 95-105). The conpounds
according to the invention can al so be used as reagents for testing

ki nase- dependent signal transduction pathways in ani mals and/or cel

culture nodels or in the clinical diseases nentioned in this application.
10 Measurenent of the kinase activity is a technique which is well known to
the person skilled in the art. Ceneric test systens for the determ nation
of the kinase activity using substrates, for exanple histone (for exanple
Al essi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic nyelin
protein, are described in the literature (for exanple Canpos-Gonzal ez, R
15and G enney, Jr. J R 1992 J. Brol Chenr 267 page 14535) For t he
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humans suffering from cancer, tunmor growh, netastatic growh, fibrosis,
restenosis, H V infection, neurodegenerative disorders, e.g. Al zheiner's

di sease, WORBrIgWs1%r osi s, inflammtion and di sorders of PaBERAUOHTTHIQ,

angi ogenesi s, cardiovascul ar system bgne, CNS and/or PNS. Testing of
several specific conmpounds and/or derivatives thereof nmakes 35the sel ection
of that active ingredient possible that is best suited for the treatnent of
the hunp . h

advant A B Sy R S pR L E R OSLANIIN AR, oy of
di sease1Ufpyraz@I-#efﬂpvy@ﬂinv%v%bﬁk@tohthvwla@(m/ 855196 PCT/ EP2010/ 007743 - 73 -
wth regard to the |n vitro data. Therefore, the therapeutic efficacy is
renarkab y en reover, 1t4heH® blpegelent te i f the present
speC|f| é;;}f the use—ﬁ%—%he—eenpOUﬂﬁéfgﬁ' rpPto formula (1)
and its denbva ves for\t pr 8dligt Neey DM a nedi canent fog\%@é prophyl actic
or therapeutic treatnen? d/or nonitoring is considered as|{valid and
S5applicable without restrictions to the use of the compound for the

i nhi bition of kinase activity if expedient. The invention furthernore

rel ates tosma '.glcanent conprising at | east one conpound according to the

i nvention and/ oy pharmaceutically usable derivatives, salts, solvates and
105tereoisone S thereof, including mxtures thereof in-all ratios, and

i In the nmeaning of the invention, an
anabl es, intensifies or nodifies a
dient of the invention if

arily or sequentially. Known
exanpl e, al um num conposi tions,

specific re%pdﬂse
15adm ni st ered ! aneousl y, contenpor
adjuvants for injection solutions argxfs
such as alum num hydr oxi de or al um Un) phgsphat @, saponi ns, such as Q821,
mur anyl di p&gi9sde or rmuramyl tripepti deN pNot®l m§, such as gamra-i nterferon
or TNF, M6§9PERl@ en or polyols. 20Consequent#y, the invention also relates
to a phar n&é"@utl cal conposition conprising as active ingredient an

physi ol radeN o dha ol PE- FREBSHRRRRERICH S obRerPtiuloled,

tol ep abl1eyl]a;dpenmu $-cattioiylionaald testrtauty!’ e,stérphannvascﬂutidm@flhydmmmlctabﬂnn or

"pharmacguti cal_ f n the dnve n_i.s_any agent
in the fdi'oé(ﬁae SITasr?gr ?@%ﬁléjo%"{é% r&tgr% fn}lagé;!éo rprﬁ%l éa‘?:@ﬁﬁﬁg‘ Y85 nul a
(1) or piteedrdftandrtbe filtratecwéas amborcatad ltredruemt Thuspem@nhqbvaxdssolt/h@rramjml

foll t ; e e
hosoct i and penFEes SinoB3e e ihet's ks " S o ERRREne s " ©
nodi f i C aiddedh Tofe rehaetion rmv’enranascsbmeH far d6 hoursadt r&in t&rnpma’dré iThe poécipieatéi cul ar

f .t h at | t,t Furth
o Bk G IR R o P o S BRR s TR RT acele W ©
ot her t rpaattmsaadi beméeswmrgarsitdnml@—bﬁemanafa%dmymb|peueeiwby duecu ngerrnwmni han

For mui & Ul B RSB TAE Yhy R ET PBBR ehicrthnet B i GTEROET WEh e et
whi ch i stoleemehemylammteens eiwmylﬂhrdjng)ﬂ -riethyfd-{d-(4 4)5, Meteametmdound of different

structur f f ol nts an, _be used ejt hefya.

Si mul ¢ aned A e dan SR T SEE o TERerS BB BFAETYS: - 74 - The
presiént c2mdyiidsHR2S2. sw tabl e for conbi nati on with known anticancer

agents. These known anticancer agents include the follow ng: (1) estrogen

receptor nodul ators, (2) androgen receptor nodul ators, (3) retinoid
r ecept orTaaeellitidnoafH9. 7 dy (B yIHd nurol) 4-4§bminse-pyridin-Baht2-(F-chiddoer-Addree agent s,

() B e 5 SR TRMERRE S5 208 810 A T M7 LR 8455

i nhi bi tqnss zadldxa(bb(ﬂmarﬁ-afyﬂ)km/rramgrwjgmmshne 87nhimgi (D@B18.mrkbe trpr esent conpounds

are part | ar stration at t a I S

radlz@ I i%i?'u'ﬁ%gégﬂa?\%pgﬁg{a%wg@ &{eg Jh? b‘%‘i’r&vﬁsﬁbea?fé@ 40385‘8@85 nation

wi t h radiitoédeer ap@n 5.5\1'@UB@DBni!esxt)rbniitf@hemylpﬁuepbmé)péﬂaﬂum)%lo@iﬂié&&)e 10 The
nventi on, al on f rate acks of an
ef f sct | v Eito s Rapi o fud Wi st I TR AhE, R fRRB e

phar mac ectﬂolerdab Irgoramquﬁraﬂur&aamawwse; wae ladd@d |The3eSL$t019/;abesntaié vastfiterai goner s

t her eof udin |n al ti,0S nmount
of & furtrEP e R A FcL R R pUHiEY Baier SRR Bl Chily £

15c @t ai (@eahipro-Rdlulraghdnyles{5-[1 r(dmettiyla:hpelmdmm -gi-1Hoagaz o4 -yipoidine3-yl}-The set
may, for exanple, conprise separate anpoul es, each containing an effective
anount of a conpound according to the invention and/or pharmaceutically

acceptabl e salts, derivatives, solvates and stereoi sonmers thereof,
|ncI ud| ng mxtures thereof |n al | ratlos and an effectlve amount of a

o ~ N
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WD 2011/ 095196PCT/ EP2010/ 007743 - 75 - triacetate, gelatin, carbohydrates,
such as | actose or starch, magnesium stearate, talc, and petroleumjelly.
Phar mnacelWpDeal1/®svaul at i ons adapted for oral adm ni straPCaEPERL/OHE43

adm nistered as 5 separate units, suc s, for exanple, capsules or

tabl ets; powders or granules; solutionsS or suspensions in aqueous or
non-aqueous |iquids; edible foams or foamfoods; or oil-in-water |iquid

enul si OpSgQL- Rkl fBrrﬁét'e dd G I8 SiaR BiPL BOAEMRSE Wik q%%%avl ations
adapted fop@garentera adm ni stration i ncl ude aqueous and non- aqueous

steri | e'H NMtf409rMe3| RMSEN S T 8grdi4d- TadtS, kY. 09a9ﬁ ¢, Jpfif Hils 8.63 (d,

bacteri gsj at{1HSgadsS Jus@;s , (dBYJSEANSY, GlfH)V@B@k} yh@ﬁ |1§:§inOQH} 3. {ﬁ(bder ed
i sotonic with the bloo reC|E|ent to treate aqueous and

non- aquddig, w)eﬁﬂloéds‘(ls?p%n’é")oﬁsm (M 2Eh 7n%%/(d€o1’rp1rq 58 %dé‘ﬁe‘hé?@ﬁ Wbt and

t hi %engﬁsQH yThesf@r miahat, i2p)s2.0810s, ey aglos (hsaigy ed in singl e-dose or

mul t1 - dose contalners for exanple seal ed anpoul es and vials, and stored in
15f reeze-dri ed (Iyophlllzed) state, so that only the addition of the

steri | ecRaAMPLE 13:iyutrsisl siTo-@xmisR- 9hw)e44sf prmtrﬁétﬁﬂtmwldwagga%pyrazou-

i mredi ately before use is necessary. I'njection solutions and suspensions

pr epar ed-yilrpvadordihc@lnaPhthyidies M9eBPe can be prepared from steril e
powders,  granul es amd. tablets. 20lt goes w thout saying tnat in addition
to the a ' ar | y _nmentioned constituents, t e oyl ati ons may al so
conpri se bt ler\ag guall in the art with respeCT th ’b-*
of formulation; thus, for”exanple, formulations mhlch are suitghble for oral
adm ni stration may copprilse flavors. 25In g, preferred enbodi nent of the

present invention, the pha naceutlgaL conposition_.is orally sy Pparenteral ly
adm ni stered, nore prefendgdhy~syally. 29 n particul ar, the atfi edi ent

is provided in a water- soluo‘ orm such as a pharnaceutic
salt, which |s neant to i nElude both acid and base addltlon salts”

r;;aa?[nnr ?ﬁ@ﬂﬁaﬁgﬂfmﬁ%mFﬁgmﬁﬂgﬁé&b%@ QH %$2§%g 'ga]‘pﬂdﬁroduce

prepar aBl—)ﬁP}n;Syrfam Abynj-sipéridime- 1 Baﬁoq&yﬁp@dcﬁterteusmyue@wr @@hﬂfésme@aﬁw 8)ihzed

d/ | te
o et e B REaLR ediEh WiR 250 5 PR Bhd s emadedyes g
agents, samutu?@é?aia@étsd tcSi&(b“ﬂ%ﬂhs remfbfilnngum ﬁurr@i@ﬂ?ﬁfﬁnﬁkﬂarﬂgmm%\e} ]E' ng
agent s enu | ers uencl n notil C ressure), u er
bt antaurs. The kfiltie e Zotidnmitlon bas et fhet 15pe R radhe [SrdUe was

35sybst paamsned BetwesARIN NaOhtary dibilb®méthatel Mhe ov@@dlctph‘égé w%& Qriv8lobeknown in
the art, and th are used i.n vari et%“@thg;nulatlo

2011/ 095995 PCSH! 97 B\PPRERICd: The residy mategraphed Rn %ﬁ'&m@e' Gopumn
"ef f ect iwit dief@omethandshartl as iehieat y:aamgeza(aLﬂumpﬁlemuﬂsnnamdn&awot e an

Cher ape ReEAnP oo IO oBre A QraRan iR e gees otebngi i ons.

i.e. WhiHFLGIRISSe37iming[M#HIeS, system animal or human a bi ol ogical or
medi_cal response which is sought or 5desired, for exanple, by a researcher
or Hysician. A "prophylactic effect” reduces the |ikelihood of devel opi ng
a di sease or even prevents the onset of a disease. A "therapeutically
relevant effect" relieves to sone extent one or nore synptons of a di sease
or returns to normality either partially or conpletely one or nore
physi ol ogi cal or biochem cal paranmeters associated with or causative of the
di sease or pathol ogical 10conditions. In addition, the expression
"therapeutically effective anount” denotes an anobunt which, conpared with a
correspondi ng subject who has not received this anount, has the foll ow ng
consequence: inproved treatnent, healing, prevention or elimnation of a

di sease, syndrone, condition, conplaint, disorder or side-effects or also
the reduction in the advance of a di sease, conplaint or disorder. The
expression "therapeutically effective 15 amobunt” al so enconpasses the
amounts which are effective for increasing normal physiol ogical function.
The respective dose or dosage range for adm nistering the pharnmaceuti cal
conposition according to the invention is sufficiently high in order to
achi eve the desired prophylactic or 20 therapeutic effect of reducing
synptons of the aforenentioned di seases, cancer and/or fibrotic diseases.
It wll be understood that the specific dose |evel, frequency and period of
admnistration to any particular human wll depend upon a variety of
factors including the activity of the specific conmpound enpl oyed, the age,
body wei ght, general state of health, gender, diet, tinme and route of
adnlnlstratlon rate of excretlon drug conbi nation and the 25severity of
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(e.g. the age and weight of the animal, the precise condition that requires
treatnent, severity of condition, the nature of the formulation and the

nmet hod ofwadmfi9§9ati on), an effective anmobunt of a compOUAR2O667T7d ng to
the invention for the treatnent of neoggastic growt h, for exanple colon or
breast carcinoma, is generally in the nge from0.1 to 15100 ny/ kg of body
wei ght of the recipient (manmal) per day and particularly typically in the

range fE9mMpie 140Armhéftﬂ/é)§ynhryaré df@t(@ftthlo?@rz fRdYo- paé}ﬂﬁ ﬁ?@é@ﬁﬁ%r amount

per day for an adult ghi i'S usu and 700
Ny, \/\herpépetr'ﬁlns“'aﬁ)rﬂﬁh?y@é‘ﬂ*‘oﬂ] Bﬂlﬁ"h?’sﬂ}é?@H‘aabthéi”@nﬁmce2§bse per day or
usually in a series of part-doses (such as, for exanple, two, three, four,

i day, so that the total daily dose is the sane. An
20effective lanpunt of a salt or solvate or of a physiologically functional
derivative thgreof can be det r@1nef;Es Mg fraction of the effective
amount of ke ~spnpound accordin t e gkjon per se. It can be assuned

that sinll ar] dokes aresuftabl eof or e trea of other conditions

menti oned Bbowde. he pharmaceutical conposithon of the invention can be
enpl oyed as ned; pEnt in human and veterinary nmedicine. According to the

i nvention, the conpounds of fornula (I) and/or physiologically salts

t hereof are suited ﬁgpoth pioREPB)Act i ¢ or therapeutic treatnment and/or
noni toring of diseasés that are caused, nediated and/or propagated by
kinase activity. It is pawti®Farly preferred that the di seases are

sel ected fromthe group of cancer, 30tumor growth, netastatic grow h,
fibrosis, restenosisN:H V infection, neurodegenerative disorders,
atheroscﬁﬁr@g,ggi;pﬂla-r=t on and di sorders of wound heal i ng, angi ogenesi s,
car di ovas tem bcpe'“CAB and/ or PNS. Itﬁiﬁ%}#NQe under st ood t hat

t he host ofcrhe conpound g~ ncl uded i p dae pres pepf Mrotection
according to the present infpvention. WO’ 2011/ 095196PCT/ EP2018/ 007743 - 78 -
epi thelium bl adder, g achy, ki dneys, head, neck, esophagug, cervix,
thyroid, intestine, |i prosP%R%@mhrogenrtal acty | ynphati ¢
system | arynx and/or . unor is furthernore prieferab el ect ed
fromthe group of |ung adenagcaréi noma, 5snall-cell 1ung War € nd
pancreatic cancer, glioblastomas, colon carcinoma and breast
addition, preference is given to the treatnment and/or nmonitoring of a tunor

of the bl 9199;, ang gar@mma rﬁmr)ern@s BFBe- ;r}he.heer ﬂptxsfcﬁroré bf%rubfoep?ﬁém I and/or

noni torin sel ected fromthe group acut e el ol d’|I'eukem a,

chrofic | B]aé’f’ﬂ‘yf‘@ﬂﬁe%?%g (4daremey Adfrid . 3-teteeethy -EhaiR °>@h9®'ﬁfb2-w9~rrphatr c
| eukemi gy rai@ﬁh-yr]wr@.rréarlcaﬂbssaynbecmeﬂ%ugnaéte'darﬁﬁz 6889%4 S rhioh e mﬁam ng of

the i nvention referred i ment of thé invention,

af or errerﬂqtﬁétﬁ“‘f’ﬂﬂ%ﬂhéteaﬁ”@y%réf § if 30 ik 2 dimethoxyatiens avasheatasktp 89°@ wpderi nent
of the ifivegni PRen DA MGAORBUARSI) Bfs-(triheH)iBhdsphind)- al@é?mn'\(‘ﬂ? LchiBfiad B&d 0. 1

prophyl actic or therapeutic tﬁeatnent and/ or nmonitorin retroviral
di seasedndrethylaminfwergAstidsd: (Reregetiop '??’B‘H%r%&’ﬁéﬁf'”?%fmﬂﬁ oprsoBP Gcthe or

t hergpeyth&ichiiijiufewhs Faﬂﬁleﬁedrmw&er watrahd eehro%étﬁ!anélﬁeaoﬁi&émc hase
respectivel referab retroviral inmune di seases, nore Ferably an

HI V i nf &¥3§ r? ésafawﬁtw@a*ﬁ 3hd expporatedading Fasidueas %omef@gerpﬁgd PR@

201 i kel i iRagheptolinhathi ny&o@rhéretrgfraeréeaﬂé aé ereehma&hgqnmqfs [2(5@%&1 oW th a
retrovirus and the an i sease i n advance, at the di sease

caused H&r*orcrrehwf>é&t83r@@§fhaa@ﬁt4 yiRyridinsSrylPyazol- &UBP'@E‘&@@S1 %'bWW'G@C'd

I nt er nal te&dutyPBstePdls BstolirRdy eARtal HRIC-MSY BRI, (M-LH]is8st he i ntention of a
prophyl actic inoculation to reduce the Irkelrhood of infection or to
preveht the infection with a retrovirus after the infiltration of single
viral r e'meefémiﬁ%réé%ﬁon Stef -wasPePfofm PO HEEribsd ielaidie 15e subsequent
propagation of the virus 1s strictly dimnished, or it Is even conpletely
inactivated. If an infection of the patient is already given, a therapeutic
adm nistration is performed in order to inactivate the retrovirus being
present in the body or to stop its propagation. Nunmerous retroviral

di seases can be successfully conbated by applying the inventive conpounds,
particularly A DS caused by H V. 30 The napht hyri di ne conpounds accordi ng
to the present invention are al so useful against diseases selected fromthe
group of cardi ovascul ar di seases, kidney di seases, hepatic diseases,
syndronmes associated with pulmonary fibrosis, collagen vascul ar di sorders,
eye di seases, excessive or hypertrophic scar formation in the derms

di sorders of the 35 gastrointestinal tract, chronic scarring of the
peritoneum neurological conditions, diseases of the joints, diseases that
benefrt fronrthe |nprovenent of Iung functron and drseases fronra

oy o o o, o - T A A~




pat hol ogi cal conditions. Mnitoring is considered as a kind of treatnent
provi ded that the conpounds are adm nistered in distinct intervals, e.g. in
order to WOA8t1&WS¥Yhe response and eradi cate the pat hogeRETARAVIONIEYhPt ONB
of the disease conpletely. Either the_'?gntical conpound or different
conpounds can be applied. The nedi canent can al so be used to 35 reducing
the likelihood of devel oping a di sease or even prevent the initiation of
di seaseghasstiedir @ipdunbls wees paparbddndsguagt i vity in advance or to treat
the arising and ﬁontinuing synptonms. The di seases as concerned by the
| nvention [€Fprably cancer m 2011/ 095196PCT/ EP2010/ 007743 -

g

80 - fibrdtic/ dis€asessyl n the mani \*pvention, prophyl actic
treatnment is advisab1e/'f t he subject possegses| any preconditions for the
af orenent i oned physi oljogi cal or pathol ogi cal™~06nditi ons, such as a fam i al
di sposition, a genetiexdefect, or a previously passed di sease. 5The prior
teachi ng of the -te; speci fication cof iMg the pharmaceuti cal
conposition is valnd “and gpphi cabl e withe ietidns to the use of
conpounds accordi ng to/f oraqu¥a (1) and their sal tr t he production of a
medi canment and/or conmt#ation preparation for prOpkl axis and therapy of
sai d diseases. 10lIt is another object of the invention to provide a nethod
f or tr edt{b+tr(tHMediag-eiperibion-4-yb)-d Hepyrsa-4-yileuiridine3ty 2 e S anetpylqyyddiat 2dl)-by ki nase
activit A f - X t one conpound according to
for mul a)(l’?ijﬂ‘%'ﬁf@@’r'@%h"?s?‘gfyﬁt?aﬁggq%c@ét @ﬁﬁé%gl ts thereof is admnistered
to a5 mM#Chluo%ﬂ@ro@hsnyﬂMt{GQ&(‘rfmethyl-ﬂiiweriqﬁnflhd)ﬁﬁIﬂ{;bytgzem-lyt}-rpyraiﬁm-a-m}or al

or pare T raty. Tp%. &3 e patients with cancer

t unor gT%§F%Fh@gﬁ%@%§#g??%ggﬁé’ h;qflbrﬁgﬁéﬁﬂsg@tenosis, H V infection

neur ode @e@eCtdoriov2flghre-phdryls4-{a hét-oetiyé pysilidin-3-yif 1 Brpwiezabd-ylFpyridiredyer s of
wound h i 1) nesy. A A I yskem bone, CNS and/or PNS,

or peopﬁgbk@gP$2@ﬂggﬁﬁgEé%?ﬂﬁgggﬁ%g#ﬂgﬁ@u@%ﬂﬁfééases or disorders on the
basi s oﬂ-(@xﬁlewmr@epylkédﬁdi1(1—m@ydrﬁywmwﬂ-w-hm{rgmm@dhmidof-wm mul a g 1)

i mpr.Qve @ -8 Qfugh t h iorates synptons in these
20i rjlgl vibé&?gmﬁﬁn?ﬂ%ﬁﬁve n(ﬂ/lﬁog@igsrnnagﬂﬂ& g‘}%cjarl y suitable for treating
sol i d t @a@SsDifluprosphengl)-dr{bdd-(&msathly pineridioi4-yIvd Hrpyrammd4-yilpyrazieaiyifent wit h
the pre i Qﬁﬁi_ WM r adj napy. It is even nore
preferrzggﬁgsgﬁﬁﬁﬂﬁgﬁg#%%ft efggghﬁ?%QP%§ﬁ€§?2§¥ive anount of a conpound
accor di rﬂg{Sf[of(mMeathp)'peiridlrm}Mbﬂh‘-amyrmlﬂfkllgpy;rigmagylﬂ»}gfmwle[E@]r%amyripme_
compoun [PreXys | P : Q as defined above. The synergistic

ef f ect qu(? é%whlﬁ%?f %%qvﬁ(é}? ”@Icg az?)nati on with radi ot herapy have al ready
beensdex(@2Bearo-phesylpAH{o1-((Exdhnethybbyrtdiidini 3yl mtipyrazahdhylJipyridiniseg}-nent s i s
valid a j ] I [ LGl NS t met hod of treatnent if
expedi eﬂ?’?ﬁgghﬁhﬁﬁ(?hg(ﬁgfz%gwﬁmﬁﬁg' Bsrétgs@ﬁt M%\)é%ﬁi on, novel

het ar y 12(58Carh2-fiyerodihrpy I 4dpdLHIERS- 1ohethykpymioiditi3)yy pt l-pyrazel-dgt-pyddinthe

first ti I i 1S St I r selectively target ATP
consum ! 5?%?@?%@“@?&8%5P%gggggggg%ﬁf%ﬁﬁ%r%@aﬁgégR receptor kinases. The
conpounds(Se€hipor2rilierophpndhd-{8¢T-((Bxtl inetby itpyenokdin-3eyl e H-paraaok 4 i-pgrdibyd- a

hi gh~35 ighlCl ¥} WIS f rjqag costs and conveni ent
hangloi né&e@f?ﬁs h&%ﬁ?‘ﬂ?é@%@?rﬁ%%%ﬁg@?@ ﬁ‘gft#rﬁe‘%oslr‘%oduci bl e action, wherein
t he | ack2-(FFlooosshengidt{b14(P)i1smethytrpiestidingnyl)-1 dpyeazokd-yiplyediadayls af e

i nteract ' L:hei .¢lB t St es. The current WD
2011/09éiggﬁgk%gw%gggybgg%%gﬂ@ggﬁﬁﬁQ?HU@h@Fﬁﬂqgﬁso conprises the use of
present hetaryl-[1, 8Thapht hyridine derivatives in the inhibition, the
regul ati on and/ or nodul ation of the signal cascade of kinases, especially
the TGF- 11 receptor kinases, which can be advant ageously applied as
research and/ or diagnostic tool. 5 Furthernore, nmedi canments and
pharmaceutical conpositions containing said conpounds and the use of said
conpounds to treat kinase-nediated conditions is a prom sing, novel
approach for a broad spectrum of therapies causing a direct and inmediate
reduction of synptonms in man and aninmal. The inpact is of special benefit
to efficiently conbat severe 10di seases, such as cancer, inflamuation
and/or fibrotic diseases, either alone or in conbination wth other
anti-cancer, anti-inflammtory or anti-fibrotic treatnments. In addition to
t he aforenmentioned clinical pictures, the compounds of formula (1), their
salts, isoners, tautoners, enantioneric forns, diastereoners, racenates,
derivatives, prodrugs and/or netabolites are al so useful for the diagnosis
and treatnment of any illnesses arising from 15TG--11 ki nase signaling,
particularly associated with cell proliferation and cell mgration to be

i nhi bited. The | ow nol ecul ar weight inhibitors are applied either
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WO 2011/ 095196PCT/ EP2010/ 007743 - 82 - present invention, which is only
defined by the appended clains. As used herein, including the appended

cl ai ms, sWAQOAYSPH6rns of words such as "a,"” "an," and PCHREP2IMODTdE t heir
correspondi ng plural referents unless b@e context clearly dictates
otherwi se. Thus, e.g., reference to v onpound" i ncludes a single or
several different conpounds, and reference 5 to "a nethod" includes

refereng h/g’L@’fB ‘@nﬁ'@s|§(§f€[9§4 ?51% HIHES- m?%hérgn)ah @ﬁacﬁhfhy%gtng{:gll_nar y

skill int art, and so forth ss ot herw se fined, all i cal and
sci ent i pyridin-3ryepyiazak 1hdk-BioRY hdimethyhaming/@ondahi ng as commonl y under st ood
by a person of ordinary skill in the art to which this invention bel ongs.
10The techni ques that are essential according to the invention are

descri bef™gt~detai| in the specification. Oher techmidugs Which are not
descri bed i etail coriziﬁénd to known standard net hods t¥Hatyamne wel |

known to a person skilledig the art, or themrghni ques are dese

nore det cited ref efgces patent appl kg i ons or st anda

literat . B net holls -ﬂgﬂgrlals sFﬁ?%éf or equiya to those
descri bed herei n be 15use Nn theypractice or testing Sf ¢ et

i nvention, suiffable exanples are descti bed b&M5w. The fol | ow ng e pl es

are provided by way of illustration and not by way of limtatiorf
t he exanpl es, standard reagents and buffers that are free from

par 7 cur oot ML 28 riHOF AT RrorRE B B ZUEHBR I FEATE ° 1 ©
expl i ci {1.§ndphtbyrdinet3d@ f'@@)(fbﬁ%mm%mm@fhym Hd (Bt 2 6-tetmmethyle exerrpl ified
featur esmARRabIbRRLT YIS bhds: ﬁggp;ogwiam ghd £12 G (295 WhGRyi-Pr 00! em of

t he |nveg I's sol ved exanpl e conventi onal wor kup"
means: wata@snumshmhe@-tnhydie@e@§zmly1 Zﬂmetlmxyaﬂ@na@q beatedito 85° Ghendsgsary, to

a val ue h?gﬁtWZ%?ﬁbd(ol&mﬁ\%BW{t g?hbfpnﬁeg%ﬁsa.w lgfa@ﬁﬁaetans end

pr oduct m xture was extracted WI tate or or o- net hane,
t he 1pha§éfsul fusthylameipg were @ddedd hérfg%m'ioe npﬁa@e/vmstlrcﬁd fet2 boers aﬁ@ﬂl@lrﬁh@ul fate
and eva Qé&l%ﬁ%lxtﬁ%%{ﬁar@ﬂ f)Htrei' Bh&dichbrshén s, gﬂ Ophalel 1 €2
gel and y crystallization. ues were determ ne |ca gel. The
el uent \mcbleﬂwvea%Mlavéwfaf@tanaﬁﬁap@atfd mﬁaﬂeéldandvaﬁeiwlhzﬁdlfrmmpat ur es

P e et S G S v DA

96: 4 t o pYrazob1Fl)erenydtdimethyl-amingias Ilgsmra)enwstqis;vat%c MS0 163 minf iMr]e8dci d,

188, AR SRR e Bt My Bo D oR

4- chl or 620, 3HL 8.4 G- 2H), I&Wr@dp%éh?lb&ﬂfﬁ]&aﬁm H721d1frh)e818(¢dsl§|6Lﬁ i2dh of
9.95 g ( I h , ri € Chnb Kol | er,
Schom'schd BT P 2o G G AT hTPBBd 300 bRDCTi) P52 s

5- chl or 02058, 86 didhénifd (l!)ohirﬂ eHa (inéros/, (211")92 (60 GHMDYS (15 87 OnRH).

hydr ogencar bonate in 100 mM DM und 50 mM water was heated to 80C under
nitrogen. 701 ng (1.0 mmol) bis-(triphen Iphosphlne)

pal [28di uPr(eﬁp!)avvm efMerRUNFE Werg gerPared=IMiaTy: ni xture was stirred for 16 hrs at
80C. yargls. YhBr Rl ﬂ@&old}\ehmw{@@m %r;snoaswﬁ pﬂ@ ramsf 15%%- L

filtere in vacuum and 10recrystal om 2-propano Thi s

yi el ded IAWPBME'Q"?‘?Q?Q:RQ?)WL@ MS;4/68- fﬁiﬁeﬁW‘I"}]51P1 8] napht hyri di ne as
yel lowi sh crystals;, HPLC-MS. 2.49 nin, [MH 293. 1H NMR (400 MHz, CDCl3) 6

[ppn] = 9, J=4.2, 1.9, , 8N (dd, J=8.3, }-8, 1H), 837(dd
J=6. 8, 2./N/, 8. 10 (d J=1.6, : (dd, J=8. 74. 1H), 7.36 (ddd,
J=8.7, 4.2, 2.8 1), ¥7.10 (dd, J=10. 1H). 15 he|fb | owi ng
conpounds were Ssi arly produced:

4-Chl oro-2-(2-fl phenyl ) 41, 8] napht hyr iidi ne; HPLC- My 3. in, [MH
259 4-Chl or o- 2- uor o- pheny1) 41, 8] fapnht hyri di ne; Hp 2.29 mn,

[ MkH] 259 4- Chl o1 g- -6t 0- pheny1 9'ri die~ HF < 2.44
mn, [MH 275 204-Ch|o -(3-trifluoroneth henyl ) -] 1, hyri di ne;

HPLC-MS: 2.49 min, [MFH 7309, F , ,
4-Chl oro-2-(2-fluoro-5-trifluoronnethyl -phenyl) 41, 8] napht hyri di ne; HPLC- M5:
2.52 mn, [MH 327



4-Chloro-2-(2,4,5-trifluoro-phenyl)-[1, 8] naphthyridine; HPLC-Ms: 2.45 mn,
[ MPH] 295

4- Chl or 0-O(22110981960- 5- t ri f | uor onet hoxy- phenyl ) 41, 8] nap RCHEPRA0/4€774HPLC- V5:
2.63 mn, 25 [MrH 343 4-Chloro-2-(2, 5| glﬂ uor o- phenyl ) 41, 8] napht hyri di ne;
HPLC-MS: 2.32 min, [MH 277 WO 2011/(9 5196PCT/ EP2010/ 007743 - 84 -
EXAMPLE 2: Synt heS| s of 2-(4-chloro-[1, 8] napht hyridin-2-yl)-benzonitrile
NH2 Cl EJLPQGSS reagent CH2Cl 2 NC A sol u;A—Qh of 1.99 g (10.0 mmol)

2, 4-di chd or apht hyri di ne, 1.47 q"- ) 2- cyanobenzenebor oni c
acid and 0 ~O~ol ) sodi um bic onate o&ym DMF 5and 50 m

wat er was heated to lOQunder nitrogen. 140 ng (O. 2( ol ) bis-(triphenyl -
phosphi ne) -pal | adi um(1])-chloride were added and the Jm xture was stirred
for 16 hrs at 80C ~Watex was added to the reactioiwixture and the

resul ting precipi tlat 8_wa wat er. The
resi due was dried ith vicu .
g %eIAflzovr;/nglryst al s; HPEC 60.14%5 m n,

[ 1, 8] napht hyri di n- 2-y1) -den
[ MiH 284. 10 To a slurry of 970
2-(4- Ch|2@(QC5—PmH3W]ﬂﬂWh3A|={5eﬁ1f(32n9fp910|b\94'r2m1'pdﬁ) illﬁ -pYGazol-4-¢l)-plgtidingag}-hane 2. 85
g (12.0 I 2 5. t suI fanmoyl tri et hyl ammoni um
hydr oxi &g'gﬁakﬁtéyacgg%r(o féﬂrﬁd‘ens%“rﬁg%n 94 @/}zia ed The reaction m xture
was sti 12-@eFlfiano-phehplid 4541 meibyh1ﬂ~bmrezd{3wl)epyrrﬂhe3-|y&¢t,B]naphtm/mdhue onas);

partiti D%I' nd di chl oronet hane. The organi ¢ phase was
drie 0\?-2?1‘ sck;@ltum su\Jnf!i E‘hc?aevaporat ed. The residue was crystallized from
i sopr op@a(@-Flyoretphieny))-2-[6-42-ordthyIHtp\B anclSht Ryyridih-8-yB-{ V. 8)nabkthydding (rid. 67ps

col our | > - HRL G- M, 1.94 min, [MM 266. EXAMPLE 3: Synthesis of
4-chl or %@'?anﬁﬁgyw&dhﬁfyl) 41, 81napht hyri di ne A solution of 1.69 g
(8.47 mm{S)[Zz(ZiFJlmre-lwhgmd}-UlS]B?nmlpm’tdiryﬁ)'ﬂ-ipmedi&tﬁeyl}abe]&eges(ﬂodim'rdedhyx 78);

6- met hylH%Mé E?ngy&]%@nﬁwg]l%?pyrl dine in 8.5 m toluene under nitrogen was

heat ed t 0. 254 mmol )
bi s-10t r |aeﬁ’eﬁybrpmi@phlb14d§5-{ﬂ>ﬁ$-l($rmajm plp)erazm byl)ebeopwdir dH-pyidecl-4-WihpyridiB3-

2011/ 09 R rred for 16 hrs at 80C
and the%%ggﬁggﬁﬁﬁgé@é?ﬁgﬁ@% M%m‘il(f pp)ei\%ﬁlpsﬁéate was filtered off,
washed @-(ZFlucre-pheng)-Adbtid(e-manphqliotd-ginsopybr 1 Hrpuradolied]-pyridm8ulim  Thi s

%LSL?ES (g TR AR 3 i IPRBLS ) ' 6 oo = 2. 71 (s,

7. 229(2(5}D1ﬂﬂ1or70 sheny|)-4H{8){1-(3-néarplidih-4-Jlipr8p\8)- Ha-py deizo -4y l-piytadin BH)I}- 7. 80 (t,

1% "1 i (R4 20) HLGMES 1 4R, Mgl (ol € 47" Symthesi s of

2 ( 5- chl B (eChlofd-2fuerogthenyl)-1-{p11-82- nalp;bhdhyﬂrmeﬂmym-lbpynaaola -gitpyridin-3Als| urry

of 2.93 :

4- chi orJ%ﬁ’gag’PgHF%B%k%nghoﬂ%ch 1AM R i dine, 3.30 g (13.0 mmol)
bi s- pi na@eﬂﬁﬁdzdS-@@iQBh-Zdh@rczpwV@ [(1 mabhthyndh%ﬂl'aﬁkﬁmmyawtaztomiyl)- 40 m
THE was i T, 20 mmol )

bis-(tri ﬁ%ﬁmﬁﬁ]f%ﬁwggﬂpa?vaﬂ%sg@ 18 f@ éfée) added and the reaction
m xt20re was stirred for 1516 hours at 800 The m xture was cooled to room
t enper at i d he, m xture
was stirre ?gg 1§ong{tﬁ1é%?€§&a rrg%b fé‘%g%?ﬁ%’t}h)e[q%% gg?'pl Yi? 1t hus

f or med wasthil-1H-pyra@dolvd-yihpyidin-cenaminaste @i t h wat er and THF and dried in
vacuo yi el di ngy 2- (5-chl oro-2-fl uoro-phenyl )4l , 8] napht hyri di ne-4-boronic

ielsdi ng 2-(4-chloro- N N

acid as ggey Isélid; HPLC-MS: [MrH 303. 201H NWR (400 . DVBO) 6 = 9.12
(dd, J=4.177179, 1H), 8.95 (s, 2H), 8.85 (dd, J=8.3, 1.8 \1H\"8.20(d,
J=2.3, 1H), 1 (dd, J=6.6, 2.7, 1H), 7.67(m 2H), 7. ~§}=10.6, 8.9,

1H): I'n the action descrileg above, theé:@@rrespondi ng pinacg) ester is

Pd(PPh,),

] oB

DMF

A slurry of 297 mg (0.65 mmol) 3-bromo-5-[2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-
25  yl]-pyridin-2-ylamine, 270 mg (1.30 mmol) 1-methyl-1H-pyrazole-4-boronic acid pinacol



25 The foll owi ng conpounds were synthesized in an anal ogous nmanner:

2- (6-Met hyl pyridin-2-yl)-[1, 8 napht hyri di ne-4-boronic acid; HPLC-Ms: 1.07
mn, [ MHVO268/095196 PCT/EP2010/007743
2-(2-Fluoro-5-trifluoronethyl -phenyl)~+p2.8] napht hyri di ne- 4-boronic acid;

[ MiH] 337 2-(2,5-Di fl uoro- phenyl)[l 8] napht hyri di ne- 4- boroni c acid;

HPLC- M5; 1.42 mn, [ MH 287

2-(2-Fl u@tteoandnemﬂﬁg(maﬁ&ﬁmpmoltawm carbdndie iroBint DAMF das RiAHedMath diftiddn 269

20111 003 PRI 5691 E=REHE T opae g Afureioqpded. This

4- ( 5- Br afictuywasiheatdd jok 302nihbtes Ht atemperbtue bbi :ptheny khe mickdwav] Wapdrtvigs' i di ne

o, SHETIU st g ong FRASE 4 BB oy SeSbstit P &
Sf | upr owaleenyhg Kéls;cﬁa]erveqsmﬁngnnatd:gr@hédbormhoa @d:c@lumndwﬂh 27 g (28.5 mmol )
cesium ﬁah%ﬁcga}e@ibg/mé%%ﬁol]% 8?&%55y|é9fgmg %4[2%-0%%3 5 ﬂuoro— ee%tysd to 80C under

ni troge

t et r aki sm,B]naplpthgm@h-pM]s:pm-ne)hyp}aHLMZlmMQ)) pyedie-Bgldamihecawdydlibe dngsagisi on

m Xture Lr rs at 100C. The reaction m xture was cooled to
AERaPs: A o i

roomte I"oned between water and di chl oronet hane. The
organi c phase was dri ed over sodium 10sul fate and evaporated. The residue

hed on il col.umm with di chl oronet hane/ net hanol as
eI u 3’5% apg compoun% v§as 6r883r%8 5|m|%rly

4- (5- Br din- 3- M'J.) 2- (5-chl oro-2-fl uorophenyl )41, 8lnapht hyri di ne as
l'i ght - ye@\/v b{st | s "HPLG-MS: 2.28 min, [M11] 416. 1FINWVR (500 MHz,

DMSO 6 = 9.22 ( 5N 8.94 (d, J=1.9, 1H) 8.84 (s, 1H), 8.44 (s, 1)
8.34 (d, J=8.0, 1H) 14 (m 1H), 8.06 (m 1H), 7.72 (dd, J=8.3, 4.1, 1H),
7.69 (m 1H), 157.52 J=9.7, 1H). EXAWMPLE 5A: Synthesis of

2- (5-Chl oro-2-fl nyl)-4-(6-chl oro-pyrazin-2-yl1l)- [1, 8 napht hyri di ne
20A sol ution of &7 ol )

2- (5-chl oro-2-fl uoro-phe 11, 81napht hyri di ne- 4-boronic acid, 194 ng (1.30
nmmol ) 2, 6-di chl oropyrazi'ne“and 101 ng (1.2 mmol) sodi um bi carbonate in 4 m
DMF and 1 ml water was heated to 80C under nitrogen. Then 14.0 ng (0.02
mol ) bi s-(triphenyl phosphi ne)-palladium11)-chloride were added and the

r eact i oEEXAMPLE 47 wayntigsiy ofedt(4-{5r[24B-flhomersheay!)-$08napthpridimasy|lanjdidih-3-91}-t he
reactio r ulting 25precipitate was filtered off. The

resi due A& Fggécﬁrygr?a%orgjghg@son a silica gel colum with

di chl or orfet rarje/ net hanol as el uent yi el di ng

2- (5-chl orot 2_f | uor o- phenyl ) - 4- (6- chl or opyrazi n-2
col ourl ess ciystals; HPL%\g@ 2.35 mn, [MH 371

51 41, 8] napht hyri di ne as
,N\
2011/ 095196 P EP2010/pO Q.87 - EXANPLE 6% Synt hesi

ﬁ &5 C W)M BFWW‘MH di n- 4- Apy -2-ylamin

0 o

3- Br ono-
e

4N HCI in dioxane

15
A slurry of 380 mg (1.00 mmol) 4-(5-bromo-pyridin-3-yl)-2~(2-flucro-phenyl)-

[1,8lnaphthyridine, 354 mg (1.10 mmol) 1-[2-(tetrahydro-pyran-2-yloxy)-ethyl}-4-(4,4,5,5-

tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrazole (prepared from 4-(4,4,5,5-tetramethyl-

[1,3,2]dioxaborolan-2-yl)-1H-pyrazole and 2-(2-bromo-ethoxy)-tetrahydro-pyran (in analogy
20 to example 10) and 425 mg (2.00 mmol) tri-potassium-phosphate-trinydrate in 3 mi 1,2-



NaHCO3 CH2C2 G N F 5 A slurry of 352 nmg (2.04 mol)

2- am no- 5- brono- pyridine, 678 mg (2.24 mol) 2-(5-chloro-

2-f1 uor o-YREAWPARE 8] napht hyri di ne- 4-boronic acid and 1PEI/ER2¢10/007743mol )
cesiumcarbo- nate in 10 ml di oxane an, 32_ m water was heated to 80C under
ni trogen. Then 118 ng (0.10 nmol)

tetrakis-(triphenyl phosphi ne)-pal | adi un{0) were added and the reaction

m Xt ur e JnaSHShyettde way hélatsaw 8S¥C armpn.tﬂ;a@n rmﬁtsdsoﬂm@(asb%w@%.scool ed to
room 10 tenperature and wa and d | or omet hane wer & ‘added he resulting

preci pi t(tapbewoﬁPh*ﬂé}*Bﬂ'aé‘fLF“('")VQB'HB@P wnq i Weltimethylpmide wede padeshdh® yi el di ng
542- ( 5- chl@bR ixthie B stremsr 6 nblissBt @amtmrrbgetrbn%wre Rbég'céb@a%’c YdoRn ne
as brown crystals; HPLC-MS: 1.43 mn, [MH . 15To_a solution of 429 ny
(1. 22 miempenstype ead PArtigPRedbetwgsp &%@WIC’)CA‘PVBT%@H%WQ efgADig ppge was

PYT i i N-4diadf s R saifdte afll @bb@dra@at Jﬂl@é\%sib%é Wi dhtorfdtoBFaphid SRS difBa

bi carbonat e was added. Then 94 pl 2 brom ne were added slowy. The

react i o@emmnew%c@?rpmeéhff%vet a'PRi@F egﬁen veldingetigldipa 2u@eflugrrtphenyl)-4-

subs equeeald Yo-feariard- bwaﬂrneﬁoiaﬁtémm %9@&0@419!}-?1,@&% B diMEhthyHaReYsdani

phase was dried over sodium sulfate and evaporate d| ng

3- br oro-ysHow eglic MFLCMS: P ddPe. BAEMASE. [ 1, 8] napht hyri d| n 4-y1Fpyridin-2-yla

m ne as brown anor phous soli d HPLC—I\/B 2. 18 m n, [MH1431. 1H NWMR (400

Miz, DVBO 6 = 9.16 (dd, J=4. dd, J=8.4, 1.9, 1H), 8.24

(d, 19=2 Agsolutign of @19ang ({44 mﬁeo')52 (2zﬂl8°r°ﬂh?nv')341 1-H-(teteahygro-pyapn-27yioe)y d,

J=2.0, ih - 8.9,

e :%'Hyl] 1H- ga)a(zam V\é@-ggn&n ﬁylﬂge%hcgipht@rg?g}.gg?@%eh_ﬂrgg{éf%@ wa%-til&tgd

Synt hes.vﬂtrbq 52 mi ot 21N peUBR P RyidERShIRSI ACK.IR diosane, Tr?@trﬁqummwawaﬁ 4-y1) -
pyr : ;j' N-sirréd Forleb Bih0RRHNahE él’é%gntét&ha@ad fofmed wés filtdtEd ﬁﬁofhélre%%ug wakd- 3

3- - 5- - d
5(4,4,5 d}ﬁtsgglgfi&?@gﬁf&%iféa{arg’g'f”&é?éwfa?ﬂdaﬁ?dwwqafb9%$t9§P%EE@ﬂ\ Thedesutting g (30.5
mol4} trdrec:ﬁifﬁt@ﬁélslﬁﬂérléh%‘ﬁph@&l%dﬁ:hﬂﬂ%feabﬁd e OndEr véc@urﬁy@a.ﬁg)z;(ﬂél e was

heated to 80C under nitro

bi s- (t r i GHeA-PIRSYPHT ﬁb’)apgﬁwr'%eaﬂﬁﬂ{*& l{%—yé—rpy@gohk-ya -ethipnelas ¢plarlessact i on

m xt ure df«?sfia@tHPL@lMé W?dﬁnmwnﬂ] 12, 8OC The reacti on m xture was
evapor at ed. The resi rorrato hed on a sil |ca1g1H)co urm W th

o ohi SPOWMRHSAG K, DSID) 05 4716k I 81 6D, 508 (@, J23. 5k Bed o

3-b t t | t al
HF)ch ?% ﬁz('\%gﬁ eh:wl rﬁktmr)ye%qt J42>ol)|Hp>er1si(uaeJ=”d§ ZSJflﬂJI) 8MoXR!, bﬂW?C‘fQYS al's;

A @d(Jf%MM# 55 (ias 0L 7 %ﬂl(ﬁdp{rﬂpcﬁg A5, 15 A DL 573. oS

bi s(pi nagel@be), ﬁyb%qaszsngHy. 29 g (13.2 mmol ) potassium acetate in 9 nl
THF 15was heated to 80C under nitrogen. Then 92 mg (0.13 nmol)

Bi s- (tri phenyl phosphi ne)- pall adi un(11)-chloride were added. The reaction

M xt ur e Wasrofdvihg @gm Qundga,vé}@tgrépaa\éd &Qﬁar|§rhe reaction m xture was cooled to
room tenperature, over celite and the filtrate was

ext r act edt@dx 8- (BTF'WIZ%O‘ST"Hﬁu‘UP@&mYbPWQ@M@pﬁﬁ*‘h’@@i”ﬁvﬂﬂmﬁ’m -alrazgt & and

evarzgratﬁgethaﬁtﬂ(ﬁ@wﬁuﬂvn@wcﬁmtmld iMad) 4goom tert. butyl - met hyl - et her
yi el di ng

201H pyrfbi>le- (9193/ eror2rfiupre-phepy}-Haflpaniyvaigingd-yl HVW%@M}OH’HﬁZGFyM pyri di ne

as_s| | ghithindigid. 0By SUCIISL -GN, (MAQ sz, DVBO) 6 = 8.92 (d, J=2.4, 1H),
8.58 (d,, %LH dd, J=2. 9 (d,

8. 08 (
J=0. 7, 1|'4) N@@?O , ’Msohg ﬂddﬁfﬁﬁo 1%"90&9%@5&@613@'@@3@@@/ 007743 -
89 - J=2.0, 1H), 8.37 (m, 2H), 8.28 (t, J=2.0, 1H), 8.18 (dd, J=6.6, 2.7, 1H), 8.10 (m, 2H), 7.72

30 (dd, J=8.4, 4.2, 1H), 7.68 (m, 1H), 7.51 (dd, J=10.5, 8.9, 1H), 4.91 (1, J=5.3, 1H), 4.18 (t,
J=5.6, 2H), 3.77 (q, J=5.5, 2H)
E)-4-(4-4{5-[2-(2-Fluoro-phenyl)-[1,8]naphthyridin-4-yl}-pyridin-3-yl}-pyrazol-1-yl)-but-2-en-1-
ol (no. 84); HPLC-MS: 1.79 min, ([M+H] 439
3-(4-{5-[2-(2,5-Difluoro-phenyl)-[1,8]naphthyridin-4-yl])-pyridin-3-yI}-pyrazol-1-yl)-propane-

35 1,2-diol (no. 88); HPLC-MS: 1.70 min, [M+H] 461
3-(4-{5-[2-(2,5-Difluoro-phenyl)-[1,8]naphthyridin-4-yl]-pyridin-3-yI}-pyrazol-1-yl)-propan-1-ol
(no. 89); HPLC-MS: 1.82 min, [M+H] 445



A slurry of 147 ng (0.5 nmol)
4-chl oro-2-(5-chl oro-2-fl uoro-phenyl )41, 8] napht hyridine, 171 ng (0.6
mol ) H pyWe2611/09519¢) - 5- (4, 4,5, 5-tetranet hyl - [ 1, 3, 2] di ox&6EEFPHAA07743
2-0-pyridine and 50.4 ng (0.6 mml) sqgjum bicarbonate in 1 ml DW and 0.5
m water was heated to 80C under nitrogen. Then 7.0 ng (0.01 mol)
bi s-(tri phenyl phosphine)- 5 palladiun(ll)-chloride were added. The reaction
m Xt ur e ggs- FZ‘—{EY LCRRIrd- Qiﬂu&ﬁ) ﬂ%ﬂyﬁ (B8] RhyMéih ALy e idiPS )R- t19|)1 he

u

reaction m xture and t es ng, preci itate was filtered off.
Foa! dueShEBOINP it B aAS B M M 248

dichloronethane/nethanol as el uent yleldlng
2-(5-chloro-2-flu hen thyl- 1H pyrazol -4-y1)-pyridin-3-yl]-
(1. 8] nabRANIFLE BB 14 Er s Tora s psens bl Sind ek s 0

NWSOM-WvIt thyl-9maie (dd, J=4.1, 1.8, 1H), 9.04 (d,
d, Qﬁ) 4 d gjﬁehwme,hys 38(§n 2H), 8.27 (t, JE)Z.l, 1H),( 8.17

colum with

(dd, J=6B6_-38, 1FD 8.10 (d, J=1.8, 1H), 8.08 (s,ngz_ 71 (dd, J=8.4,

4.1, 1H), .68 (ddd, J=6.9, 4.6, 3.5, 1H), 7.52 (4 = 8.9, 1H), 3.89

(s, 3H). 157The foIIowin;|conpounds were s %h dDanang psWy:

2-(2-Fl Sstrifluoro | - phenyl ) -4-[5- methyl-1H pyra -4-yl1)-pyrid

in-3-ya]l [ R n-oh@hyr diat ;ﬁzﬁ 8); HPPeSmEN)2. 17 min, 450

2-(3- Chlo't‘o-"bh ~4-[5-(1- y I yt%%r—mamryl) pyri df n-J3- yl1] 41, 8] napht
HPLC-M5: 2.08 mn N"N

hyri di ne (no. g9 ol
204-[5-(1-Nethyl-lFprrazoI 4-y1) - pyridi n- 3-y1] - 2- (6- net hyl - pyrd
] napht hyridine (no. 10); HPLC-MS: 1.68 min, [MH 379
445- (1- Met hyl - 1H pyrazol - 4, 0- pyri di n-3-y1] - 2- (3-trifl uoromet hyl - phenyl) 41, 8
] napht hyridine (no. ¥N—WPLC-MS: 2.17 nmin, [MH 432

2-(2-Fl uor (thqé() 4-15-( 1- 1FprrazoI-4-y1)-pyridin-3-y1]-[1,8]naph
thyrldlne°€ T 25 HPLC- M3:#1.90 min, [MH 382
2-(4-Fluororphenyt7'4-[5-(1- -1H pyrazol -4-y1)-pyridin-3-y1]-[ 1, 8] naph
t hyridine (no. 16); HPLC Mk ' [ MtFI ] 382

4-[5-(1- Met hyl- 1H pyrazol - ‘%-3-y1]-2-(2,4,5-trif|uoro-pheny1)41,
8] napht hyri di ne (no. 17); HPLC M5 04 min, [MH 418 WO

2011/ 095196PCT/ EP2010/ 007743 - 90 - EXAWPLE 8: Synt hesi s of

2- (5- chipe @irst rddction SteplieatydarricdiSut (bR bRah pidi18- thelsbrddt RUERTIPIted as in

y1) - pyridin- 3- % 1 81naphthyr|d|ne di hydrochl oride (no. 11) HN 4 N HC
in dloxéﬁ%mBIe step F Aslurry of 2.50 g (8.81 mmol)

3- br ono- 5-i odo- pyrldlne 3.66 g (9.7 nmol) 4-[4- (4 4,5, 5-

Stetraneth i oxabar.o) an razol plperldln 1- carboxylic
aci d terEQ(AX‘de-t%ﬂg Htes(ss?fr?fdffe‘g\"g“éé%’&’gﬁﬁﬁ‘y')rf‘ 12@6‘7W95@'![‘8"i”y"%t"ﬁd|)'3”74 g
(17.6 b Bttisdal-R itint3-y pMspaphtayidindyar a4 in 30 m

1, 2- dlggﬁhgiyethaﬁgqags heé?gg ?oggo% undge nitrogen. Then 618 ng (0. 88
nnDI) bi #r+phenyl phosphi ne) - pal | adi un{11) - chloride mere added The
reaction m e was stirred for 16 hours & 80C. Thesfeaction m xture was
partitioned 0 between THE gd/brlne The organi c phaseX»as dried over

sodi um s e, and evappr at ediyi el di ng PdCL(PPhy), N

444- ( 5- bff onp ridineg-yl)- pyraiQI-l yIT—pFBerrdtne-l-carbo Aic acid
tert-butyIN-ester slightly yell bw crystal's® HPLC-MS: 2.28 Jin, [ M+H|
407/ 409. A sl ugky 204 ng (0.50 mmol) DMF o

444- (5- brono- pyri di n-3-y1l) - pyrazol - 1- yI|-p|per|d|ne 1- ; (
tert-butyl-ester, 167 ng (0.55 mml) 2-(5-chloro-2-fluoro- phenyl

[ 1, 8] napht hyri di ne-4-boronic acid and 50.4 ng (0.6 nmol) sodi wh bfcar bonat e
in2mM DV and 0.5 nml water were heated to 80C under nitrogen. Then 7.0 ny
(0.01 mmol ) bis(triphenyl phosphine)-palladi um 11)-chloride were added. The
reaction mxture was stirred for 40 E uE a=\80C. The reaction mxture was
partiti ondetrabeyiemaeniypiuerideand  WOPR011/ 96PCT/ EP2010/ 007743 - 91 -

di chl oro *¢ phase was dried o
evaporatedCUWhe resi due was chromat ogr aphed on
pet rol et helFE¥AYMacet at e as el uent yi el di ng
4- (4- {542 (S“Qhkpeo 2-fl uor o- pheny1) 41, 8] na
yrazol - NfiNte- 1- car boxyl i ¢ aci d I
crystals HPLC. MB. 2.55 min, 5 [MH 585. A Sfurby
4-(4-{542-(5-chloro-2-fluoro phenyl)[ 1, 8} napht hyri
y1l] -pyridin-3-yl}-pyrazol-1-yl)-piperidine-1-carboxylic acid
tert-butyl-ester in 1.5 mM 4 N HCl in dioxane was treated with 1 drop of

met hanol . The solution thus forned was | eft for 3 hours 10at room
tenperature and subsequently evaporated The re5|due was treated mnth

o o o o r " 1 o o

@r'%odluntsulfate and
ilica gel colum with

di n-4-yl1ll-pyridin-3-yl}-p
estler as col ourl ess
55 ng (0.265 mmol)



(dd, J=8.4, 1.1, 1H), 8.30 (s, 1H), 8.27 (s, 1H), 8.20 (dd, J=6.6, 2.7,
1H), 7.83 (dd, J=8. 4, 4.3, 1H, 7.73 (ddd, J=8.8, 4.1, 2.8, 1H), 7.55 (dd,
J=10. 6, 8¥O0204p5194. 56 (m 1H), 3.38 (d, J=12.7, 2H), 3PCO{EF20190QT48, 2H),
2.22 (m 4H). 20 The foll ow ng corrpoun@i were prepared anal ogously:
2-(2-Fluoro-5-trifluoronethyl-phenyl) 5- (1- pi peridin-4-yl-1H pyrazol -4-y1l
)-pyridin-3-yl]- [1, 8] naphthyridine dihydrochloride (no. 18); HPLG Ms: 1.73
mn, [ MiHont28 of 415 mg (1. oo mmol) 4 -(5- bromo pyndln 3-yl)-2-(5-chloro-2-fluoro-pheny O?
32(50h|oro -Iuoro %l ridin-4-yl1]-5-(1-piperidin-4-yl-1
H pyr azél: slpaphthyrigige I"bﬁ:' as i WW@‘I’ téq’ﬂeé'r?’lﬂ’es@ﬁ%q“ef@y*reﬁpﬁ@'% 1.35
mn, [ Myblmp@D1o Hﬁrhdlﬁbé'(ﬂi'lﬁhér@lphosphme) palladlum(ll) ~chloride, 6.0 mg (0.03 mmol)

25amn05brom) i n-3- ol | - pi peridin-1-carbox I|c aci d
Zont bucypousiasion e mic d mindiriebalaming e Asias Sanyon irethyisiy

2- (25 Fl uesgrepbeTH Besélﬁﬁg Gluriyl gy tiie-ad 123°Clior Byd BEWh - Phe/rbhctid mktdte 3% 1F[ 1,
8] napht hyri di ne di hydrochl ori

302- (2, 5OP¥f U }ﬂffé‘}?ﬁt}"% ("”l"{'ﬁb‘?']&é’rqe%n/‘??”4et9>1'a<1€i1?tﬁﬁ“5m%4T%§°'b9'ﬂ?@| n- 3-

y1] - [ 1 orgbhitapritsey wede BRed th sédikim ddithie/ Iva: evép&étéﬂ Yleldin -dHisto-NO
2011/ 095196PCT/ EPZO%O/ Otg? ynt hesi s

2- ( 5- chifigPE-ey i G-1HR Mﬁanv!m%!wkpmrhﬁ)immamndweyfri)bwn solid;

oXY- pyr iHBUE-BsY 2173 hin8 fayri di ne (no. 22) 5A slurry of 266 ng (1.12
mol ) 3-brono-5-(1-nethyl - 1H pyrazol -4-yl)-pyridine and 1.309 (2.23 mmol)
magn®8si um nmonoper oxypht hal at e hexahydrate (85% in 5 m 2-propanol was

stirred A &iutich dFATN In@ 0. 9RO E-EHIBHOD-AIUBRE pheAL-4 wtrr&ﬁwénéﬁym% -
evapor at ed and tﬁe residue. art|t| ned bet ween sat urated sodi um bi car bonat e

sol ut i oPYEHE-3ay':hYpapmtbyrding nfal Hilywas begleddth,h 4O gy oka 144 &plutieripim
sul fate t&@n%ﬂ@mﬁmbﬁdrryﬂtﬁnde ﬂgTQFléhe @ﬂrr@d (01*1 hour at room temperature. Then

10met hyl d ht | [l lid

LG G278 Mol g A qibg e g0 e U} ety TR and 9.5

g ? E gmr)”- rig (OlosTRinty) cubi'bLmﬁbaaélweﬂe ydc)edosrhe eba@ﬁorlnmu@auaslﬁﬂveergon(éb Rdurgmol )
cnli o

Iuor n 8] napht hyri di ne- 4-boroni c_acid and 50.0 ny
15 (0. 59?‘%8&2 “bedai’ éﬁ‘.’% ﬁfgg'f*ﬁ to,rogm iemeere RNy Rartitipaed betyeenheat ed
to 80C laﬂ@%cemté aAderne. TerorGadic pHadedwasldigadver sodium sulfate and evaporated.
bis-(tri de were added. The reaction

m xture égghosg k&fgaf&f:"léad org% S@%ﬁggfﬁ[é‘l“?fb‘é{ﬁ'? Aishiorrmsthare/Methapsbl ed t o

;OF{n t e{jggegfll?érm yRIding2-€5-cMisfo-26d6d- mdylyhf{y[ﬁ@leOkMIlﬂMeﬂJemw)&tHl was
iltered q

o chor ol ok Sl Recgtrest St Ll SPAgR, ™ |
2-(5- chlmneﬁ&m uor o- phenyl)-4-[5-(1-nethyl-1H pyrazol 4- yl) 1 oxypyr| din-3

-y1141, | qur | t al
" SRR M ST S, e B B o 1L
1H), 8. 44, (9.1,1H)=819(d,1=3.0, 1H), 8&3@01&! 72Hid, =836 Ad,.1H}=1 64, m1|T|)1 8. 17

5 e ol s AT s B S A

(ddes J=8.7, 4.0, 2.9, 1H), 7.52 (dd, J 10 6, 8.9, 1H), 3.87 (s, 3H).
EXAMPLE nt hesi s of .

2-(5- Ch|ﬂ?}eJO@/W'P%B‘?'hES’%W@ﬁW%’e&Y’{’*gﬁize(dza’mﬁqoéi?%. n-1-yl - et hyl ) - 1HSpyr azol - 4-
y1j - pyr i Z{2Fidons-phelll) BB it -Methydipiperidina-yIR1H-[1,2, sithﬁFH?ﬁﬂr%NﬁHC@

DMF/ H20 F sal.ution razol - 4- boroni ¢ acid

pi nacol [ésag_'??rpﬁ}wr"i'%(qﬂ 5§Lé‘ﬁ?ﬁb’% ('é%\@'r“ Elua*?dﬂ 632.5 g (191 nmml)

N ( t2) Chltzn(fpehlbw ZﬂWr;prﬂehﬂD—HQSWY-@T mmyopipégdlfﬁadﬂ)%H F a ﬂtﬁ@%blmm;)yriaﬁﬁl um
car hgnat e g,S r ed for ours at room

10t %er%ylﬁEQ&nQﬁiHW% % é?ﬁ@@"%@“? MR MERI AP h suction and the

resi due was washed wel | vvlth acetonitrile. The filtrate was evaporated and
di ssolved in ethyl acetate. This solution was extracted four tinmes with
water and finally washed with brine. The organi c phase was dried over

sodi um sul fate and evaporated in vacuo yi el di ng
1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-tetramet hyl41, 3, 2] di oxabor ol an-2-y1) -
1H pyrazol as light-brown oil. 151H NWMR (d6-DWVS0): 6 = 1.25 (s, 12H), 1.65
(m 4H), 2.44 (m 4H, 2.79 (t, J = 6.8 Hz, 2H), 4.21 (t, J = 6.8 Hz, 2H),
7.56 (s, 1H), 7.93 (s, 1H ppm WO 2011/ 095196PCT/ EP2010/ 007743 - 94 - A
solution of 5.43 g (19.1 nmmol) 3-brono-5-io0do-pyridine and 6.12 g (21.0
mmol ) 1-(2-

pyrrolidin-1-yl-ethyl)-4-(4,4,5,5-tetranmet hyl141l, 3, 2] di oxaborol an-2-y1)-1Hp
yrazol in 17 m 1,2-di methoxyethan was treated with 8.12 g (38.2 nmmmol)
tri-potassi um phosphatetrihydrate and was heated to 80C under nitrogen.
Then 403 ng (0 57 rrrml ) b| s(t r| phenyl - 5phosph| ne) paI I ad| um(l 1) - chI or| de

o o NN N



di chl or onet hane/ met hanol as el uent yi el ding
3-brono-5-[1-(2-pyrrolidin-1-yl-ethyl)-1Hpyrazol -4-yl1Fpyridi ne as brown

oi | ; HPLOVABO111098®6mi n, [ M+H] 321/ 323. 111 NVR (4GOTNH2010DVBE) 6 =
8.84 (d, J=1.9, 1H), 8.49 (d, J=2.2, -Hdgp,- 8.41 (s, 1H), 8.29 15(t, J=2.1,
1H), 8.06 (s, 1H), 4.23 (t, J=6.6, 2H), 2.85 (t, J=6.6, 2H), 2.45 (m 4H),
1.66 (m 4H). A slurry of 161 ng (0.50 nmol)

3- br omo EXAMRLE 29/rSyoithiesisncf2-(3-Chlors, P¥luaie-phgnal-ét(6'4pigarazinglyyl di ne, 167 ny

(0.55 W@S’ @ngﬁsyf%.lygwaﬁaaf hughe.nefaﬁ&xdzz SL&Q% RAR. Esﬂbb% ﬁgb@bow c 20

acid a dium bl car bonate 1 n 5 mM water
was heaﬂmﬂhmlmlmﬂd@rﬁtﬁ] ipya@ny!-Sikt  Sinaphiyridmedno.ndf| )
bi s- (triphenyl phosphine)-pal | adiun(I1)- chloride were added. The reaction

m Xt ure a8 rred for 40 hours at 80C. Water wag/alfded, the resulting
precipitat s filtered off and washed with wat si due was
chr omat ogr apifed on a sil ;2;1gel colum with %P%hl oro e/net hanol as

252- (5- CH,O phe )\ﬁ,&SM (2- pyr@igitRhgli n- 1-yl - et 1y pyrazol -
4- A-pyri dNn-8 1, 8] napht hyr idj as ctotourtess crystals LGIMS: 1. 67
mn, [M1-1-1]-49% 1H NMR (500 , (8) 6pme9. 21 (dd, J=4.1, 1.8, 1H),
9.04 (d, J=2. 0 1H), 8.63 (d, J=1.9; 8.43 (s, 1H), 8.37 (S —8 4,

1.8, 1H), 8.27 (t, J=2.0, 1H), 8.18(ddp =6.6, 2.7, 1H), 8.
1H), 8.09 (s, 1H), 7.71 (dd, J=8.4, 4.1, H),768(ddd J=8. )
301H), 7.51 (dd, J=10.6, 8.9, 1H), 4.25 (t, J=6.4, 2H), 287(bs

(bs, 4H), 1.66 (bs, u The foll owi ng conmpounds r/ejprepared anal ogously
2-(2-Fluoro-5-trifl uokom - phenyl ) - 4- {541- ( 2- pw‘i/ |dkn 1-yl-ethyl)-1Hp
yrazol Fﬁy Y f‘%P}(/rl di n- 3- 1 8] napht hyr| d| ne (no: 0] PLC-MS: 1.74

2 (2 FI uo+e——p1°reﬁy+) 4-{5- [1-(2! p
di n-3-y1}- [1, 8 napht hyri di ng 0. 24); HPLC-I\/B 1. 51 m n,
2011/ 095196PCT/ EP2010/ 00774§ = formic acid

X
2-(2,5-Di fluoro-phenyl) - 4- (SnFINE2 Dlidin-1-yl - ethyl)|1 pr azol -4-y1] -
pyridin-3-yl}- [1, 8] napht hyridi ne 26); HPLC-MS: 1.47 MnnN | 483

2- (2- Fl uor o- phenyl ) - 2¥4%AE 2 pyrfazol - 1-yl - et hyl ) - 1H pyr azol - 4¢
3-yl}L- [1, 8] naphthyridine (no. 77); HPLC-Ms: 1.89 mn, [MH 462

52- (Z- Fl uor o- phenyl ) - 4- ( 5- pyrazol - 1-yl - pyri di n- 3-y1) 41, 8] napht hyri di ne (no.
79) ; HPLCsIMBy o25@Bmgi(h.21[mddnbl) 436DrénididytidinBiyl)-SyFhthiesi-2-fladro-phenyl)-

racol - a JERaRYymne STIFALY 39 AR R0 a5 eliomeBy .o AeBRabduli iy " P

acid pl/ﬁdlﬁ S9l-pipeazinef 1-tdrboxyic (@BidAgrtrbutyl ster and 512 g (14.1 mmol) tri-

TH pyr astisspprphos Bl RRLO e B OB a AT hoyRIBRe Wisteatatto 80:c apdy o)

:c n 110|n1d r‘fr;t@dsgﬁnCleen 85 wrys(Ot TRaamet) bid- ctlhprﬁzﬂiylpsg?lipfhjrféﬁrpaﬂadu)mal&%\queQucs 16 4
or mal de €, SO0 utlon to 80C. The,reagcti s stirre
at this tf%‘?ﬁﬂl@?"éﬂeu‘?’%r for eg ﬂ“ourggnofhm')\}g? B sg?re ﬁoé S%Pésa%:&t#(r)ﬁ ﬁﬁ?(t ure was

reduced reactan m;atnmwaapdrtmhmd mtwdaewm anddehiroroatbye. dineadrgadc phade 2 N

i oo, T 96 b Yo P TR SBorplost b esRlers PRREBRAL R Shufti g

yi el di ngge? e6ldmhlwithr ethPacetate/methanol as eluent yielding 4-{5"-[2-(5-Chioro-2-fluoro-

trif)uoraqnet -phe er|d| 1 .pYr 4- A
e DY SBRRE I R S AR BB B e D ocsitodic b RIS EERL Y A PY
[ M+H] S%teerlNMBﬂ(BB[DM-&ZW 1@+H) 99722 (dd, J=4.0, 1.6, 1H). O. o7 (d
J=1.8, 1H), 8.63 (d, J=1.8, 1H), 8.49 (m 2H), 8.38 (dd, J=8.4., 1.5, 1H),
8.29 (m 1H), 8.16 (d, J=1.4, 1H), 8.10 (s, 1H), 8.03 (m 1H), 7.72 (m
2H), 4. 1A sbmtiorléf)4383n@ €0.734 mﬂ'@'ﬂﬁ%(ﬂ Ghlodo=2-Tudro-phidhyl)-p1, 2Ragisthyrdiif)-¢- 2. 03

011/.0 6PCT/ EP2010/ LS h f
O o i HE SRR Syt e oA B0 e e iy B i 5 g RRE W S ©
1H6p30 azpéatdd with spyiraf didnN 3elyfigprl &f 1B]dnaghidridyacidinréox@ne. THéopixture Avasatied on of
5
a3 o828 ML AkpAD) e pertup JTh iesHling Biecipiate was, iased off, washed with
51-yl | - pHipedriechnaedribd amnbosacium )&ejd»dgae(&ohmum Plluest- p:‘renyl)~4a(64pnNemlrm-ylon of

The or oct el PRPBEye R SIRRFARBLEI FuPhn S M HRIRT BV HRLeabs Rae™

evaporated to dryness. This residue was dissolved in 20 m



DM and 2.6 m (18.5 nmml) triethylamne and 0.6 ml (9.7 mol) i odonet hane
were added. The reaction m xture was stirred for 16 hours at room

t enper at IWO.20MHESWheci pitate 10 that had fornmed was fil| PETER2OVO0HAY t he
filtrate was evaporated in vacuo. The ,esidue was partitioned between water
and di chl or onet hane. The organi ¢ phase was dried over sodi um sul phate and
evapor at ed. The-residue was chronmat ographed on a silica gel colum wth

t ol uene/r,ﬁ,t,gb@@,jgg;@t e as eluent yielding

1- met hy1- 444 4,5 5-tetranethyl [ 1, 3, 2] di oxabor ol an-2-y1) - pyrazol -1-y1) - pi
peri di ne as coI ourless crystals; HPLC-Ms: 151.29 min, [M4-1-1] 292. To a
sol uti on Qfiute: o? 180 n{é)(_l_olﬁflm?ﬁﬂlb@ fS -chloro- 2-ﬂuoro phenyl)—4 (6 flperazm 1-y|-

4- (5-brono-pyridin-3-yl) g or o- 2-fl uorophenyl 8] napht’hyri di ne and
55. 3 ny [3.81b0idiRyhFiy)-[1,8Inaphthyridine hydrochloride in 1.5 ml formlc acnd was treated with

1- ek hy o4n kiflo{ f’nrﬁlolﬁse‘é% @cwe@uemmaﬁcﬂeh d2 S UTFPRRY Ay - 80LE- P A%eliont- Y1 -

i peridine mml) tri- 20 potassi unphosphate trihydrate were

added. TMeurg W?%F@T‘Wa%t th'éé%@aef?wr%m%nﬂaﬁ Thevvektshof the egpciommidurevasos
mol ) b'réédc(earemaewmgﬁmdmé pPédid Oy ad &tlangmn%nnéemm R Ngtsigdrnelhe

reaction mxture was stirred for 4 hours at The reaction m xture was

cool ed tesytingrpreeniale Magfltered P mpghediyih a’a@éé”dﬂﬁéd yigling 3-fRycherecd-pi t at e
was fil tﬂﬁ{)ﬁ)dpr@an %A\é@SQQ%Wyf-ﬂﬂp%EﬂH -, Ribipydbiing Os-y e ekt RINESs Puri fied

by preparative é'}/ q
25( 80 chlgsbareen (sqgh M 1.5 i MtHL St hy! - pi peri di n- 4-y1) - 1H pyr azol - 4-

y1Fpyri dirnmrYéoo MHADDWd)’&9©J;9!6(BCﬂ£§’2ﬂ4)Oé©@?J4ﬁ1 9 97—|) 875 (d, J=1.2, 1H),

[ 1, 8] napht hyri di ne fo as _colourl ess Créq,t 29 mn, [ MeH
202. 1H&WHY 459 )8%@) 150884 {5 1HyB- 1756, ), §0§(d<1H)-8992§71k"&177j1=2 1,
}H)Z 18 dd, (Jis412121 JIH) 13;)57 (8; ‘mﬂb 0?1 (H")lH%%@ﬁgc( gdg. oJﬂ8> é,591(s94H)1t+)45 (§ 30 (t
(m 2H)4 %@56%@ )J =10.7, 8.9, 1H), 4.15 (m 1H) 34 5(m 2H) 288(d
=1%457, 2H), 2 23 (s, 3H), 2 03 (m 4H). EXAMPLE 13: Synthesis of
(2f|uoro yl)-4- 541 rrethl-p eri di n-4-y1)-1H pyrazol 4-yl| -pyridi
3- y1} 4hedp ﬁ%/F‘P epggg red §FHaf%y i ¢ aci d 10A soI ut| on of
6 ng (A h|6mJi>}| -pheny!)-4-[5-(4- -1-yl-phenyl)-pyridin-3-y}-[1 hth

({582 55% s 3°'3hpe:9{;4£ R LY Py SRl inephthyrcine
3-yl}- py(F‘a )-1-y1) - pi peri di ne- 1- car boxylic acid tert-butyl ester

( synt hesj_g5-8RBre2ANBloSHHEhy)-B-{5-[4-(4dmek -0l hyl 124rrg
(1.56 msfrzof% éC%S(r%)a uegsbs f%?m_a{ (sek(lyde Ksyéﬂ?t%{on ar){‘g@ﬁ‘ga%;g?to 8(3%h

reac0i o1 @inaphiwnidiag (-3t ed at this tenperature for two hours. The voI une
of the r@@%}gmnmnytsth Y@@hlb@dzlﬂ@&olﬂhéﬂiﬂ) [ﬂaeabenth@u{ehe residue was 15

partitioned between di chl or onet hane he organi ¢ phase was

dried ovER IBRYIHINP Mh%l{‘réc%lﬂ@ %0%‘&{8?9&‘@83) ["$laaprtlyrisin® was chr onat ogr aphed

on a si |4-92a3m$ namwmu-wslah@k&!zlﬂ%wémmﬁ# s“patabﬁtn rl.d.aé el uent vyiel ding
2- (2f|uor i'n-4- pyrazol 4-y11-pyridi

hen er
n- 3-y1} 2 (Bf R ¥1ﬂ9?f°oﬁh~?é‘y'a%]l‘é g‘hgﬂpeié?'ﬂdfy' I%"d'mvléwlm n, [M1-1-1]
465.5520 n\gp,ag,%y/,.gmgmﬁ@@;r/mww AXETAB, M+19R07 EXAIVPLE 14: Alternative

h
Y e | B Cblora-2SHerogheRY G444 methy RiperATS Y rAPaTHBY iy 34k pyr azol - 4- A
- pyri di n 3BjyabiihyBdina phd. ey iHPUEeMS1a.5628h, [M+H)] 510

2-(5-Chloro-2-fluoro-phenyl)-4-[6'-(4-methyl-piperazin-1-yl)-[3,3']bipyridinyl-5-yl}-
[1,8]naphthyridine (no. 93); HPLC-MS: 1.55 min, [M+H] 511

30  2-(5-Chloro-2-fluoro-phenyl)-4-[5-(4-piperazin-1-yl-phenyl)-pyridin-3-yl}-[1,8]naphthyridine
(no. 94); HPLC-MS: 1.62 min, [M+H] 498
2-(5-Chloro-2-fluoro-phenyl)-4-(6'-piperazin-1-yl-[3,3']bipyridinyl-5-yl)-[1,8]naphthyridine
(no. 95); HPLC-MS: 1.66 min, [M+H] 499

J=
2-
n-
28
4-



1 K3PO4PdC12( PPh3)2 EWE A slurry of 2.92 g (7.04 mmol)

4- (5- brono-pyridi n-3-yl)-2-(5-chl oro-2-fluoro-phenyl)- 5[1, 8] napht hyri di ne,
2.92 g (WVOR0N9FY96444- (4, 4,5, 5-tetranet hy141, 3, 2] di oxaB6TaIPa¢1020%73]J -
pyrazol - 1-y1J- pi peri di ne- 1-car boxylicq@gi.d tert.butyl ester and 2.99 ¢
(14.1 mmol ) tripotassi um phosphate-trihydrate in 30 m 1, 2-di met hoxyet hane
was heated to 80C under nitrogen. Then 247 ng (0.05 mmol)

bis-(tr Emﬂuaammm)s - (&mlmz-ﬂgormhemylm{am(zap.menatlnrr-ylemhw-arm ne

wer e added, ' Stir

10r eact ip?.’)rr?z II!JP g&% '3%951% %%tﬁh eté\/\r/{é’ein&d (I)orr Bﬁ?ryﬁ)'ﬁﬁg%?a&g.ﬁ' The
or gani cn'pdhlagg@mmmmy@ebtbvlbﬂ Haqydaohd g dyadie- 3ayn3}[1e&iapmtayreime The residue was
chromat ogr aphedgon a silica gel colum wth petrolether/ethylacetate as

el uent vyi el di ng 23( 32 542- (5- chl or o- 2-

fl uor o- phenyl) 41, 8lgdpht hyri di n- 4- A- pyri di n-3-y1}-pyrazol - 1-y1) - pi peri di ne-
1l-carboxylic acid tert-butyl ester a | ouress crbéj\als HPLC- MS: 2.55

mn, [MH 5854 X% The follow ng reacti omNte fornmed as descri bed
in exanple 13. U\ QQ5EP6PCT/ EP2010/ 007743 - 9% - &Fffsfol | owi ng
conmpounds were &ep al ogo sI y: \ﬁ

4-{5-[1-(1- Met hyl - pi peT i n-4-y -1H—E%;razol 4-y1] - pyridin-3-yl}-2-(6-nethy
| - pyridin-2-y1)- [1, 8] napht ,y(5| ie2PRS)2 49); HPLC-MB: 1.31 nmin, [M-H 462
52- (5- Chl or 0- 2- f | uor o- pheny 1) -“44{g@a- (1- et hyl - pi peri di n- 4-y1) - 1H pyr azol - 4
-yl]-pyrazin-2-yl}- [1, 8] naphthyridine (no. 51); HPLC-MS: 1.57 mn, [MH
500

2-(5-Chloro-2-flu phe )-4-{541-(1- met hyl - pyrrolidin-3-yl)-1H pyrazol -4
“yi] - pyri di n-3-y1$r?;;,, gy 1T ne (no. 58); HPLG-MS: 1.51 min, [MH
485 N
2- (2- Fl uor o- phenyl ) - 4 {5-11-(1-net hyI| pyrrolidin-3-yl)-1H pyrazol -4-y1] - pyr
i din-3-y1}- 10[1, 8] napht hyridine (no. $9); HPLC-Ms: 1.39 min, [MH 451
2-(2,5-Difluoro-phenyl)-4-{6-[1-(1l-netryl -pi peridin-4-yl)-1H pyrazol -4-yl1] -
pyrazi n-2-yl}- [1, 8] napht hyri di ne §2); HPLC-M5: 1.52 mn, [MH 484
4-{5-[1-(1- Met hyl - pi peridin- ] 4-y1] - pyridi n-3-yl}-2-phenyl - [
1, 8] napht hyr # NiHé&in@iegane63) ;/ HPLC- M5 1. i, [ MEH] 447
152- ( 2- Fl uor o- phenyl ) - 4- { 3414(R) - 1- net hyl - pyrrol i di n-3-y1) - 1H pyrazol - 4-y1]
-pyridin-3-y1}- [1, 8] napht hyri di ne (no. 64); HPLC-IVB 1.36 mn, [MH 451
2- (5-Chl or o- 2-fl uor o- phenyl ) -4-{541- ((IB)C%IJ %m&yarirdolldl n-3-yl)-1H pyraz
ol -4-yl1Fpyridin-3- yl1}11, 81napht hyri di e (no. HPLC-MS: 1.55 m n, [ M-H]
485 7\
2- (5- Chiln o- P~ ug ro phenyl) 4-{5414(S) - 1-nmet hyl -pyrrolidin-3-yl)-1H pyrazo
| - 4-y1] - pyridin- 3- 44, 8] napht hyridine (no. 68); HPLC-MS: 1.59 mn,
[ MtH] 485
2- (2- Fl uor o- phenyl ) - 4-{
pyridin-3-yl}- [1, 8}%ap

/\
21- ((S) - 1- met hyr-'hy_rj\‘é'\gun- B-y1) - 1H pyr azol - 4-y1] -
yridine (no. 69); HPLC M5 oNm n, [ MtH] 451
07743 100 - EXAMPLE 15: Sy bsi s of
[ 3- (445-[ 2- (5-chl or oN2- 1
pyridin-3-yll-pyrazol-1-yl opyl ] - d| et hyl - am ne
500 mg (1.21 mmol) 4-(5-bronmo-pyridin-3-yl)-2-(5-c
[ 1, 8] napht hyridine, 370 ng (1.33 mml) dinethyl-{3-] . t et ranet hyl
41, 3, 21di oxabor ol an- 2-y1) - pyrazol - 1- y11- pr opyl yam ne and pi2Aty (2. 41 mol )
tri- potassium phosphate-trihydrate in 5 nl 1,2-di net hoxyethane is heated
to 8% C Thedust rﬁa@tnp@@@p wasea{rigg ot apgn @gamglem;r)e reaction with 4 N HCl in di-
bi s- (triphaeukheeRhiee)stdps, 1Rl dgefidd Wﬁﬁmrﬂéld@ﬁym"{ltma% s lhre'ngn?Lél AN ne
were added. The reaction mxture was stirred hours at 85 e
reaction mxture was partitioned between wat er and di chl or onet hane. The
or gani ¢ pRag I | i due was
crystalli zedﬁlf %%%1 ﬁai((:%t@ gﬁ??/rglfllugggtl)%ﬁu‘ (fzaﬁrf’en?i%n@}ﬁ@?9l5ﬁ Qﬂapﬂih%cﬂﬁés
[ 3- (4- { 5W2-2B- chl or 0- 2- f | uor o- phenyl ) 41, 8] napht hyri di n- 4-y1] - pyri di n- 3-y1) -
pyr | - | &l : 1.64

%0 ﬁw%bemgs{;ﬁ}%ﬁaﬂ%&amb@magﬁ4 Br&hb- 5955@4 @&ara Syl nii’&(gam

9 05 (d cajegnate arldrwnstﬁtsaw"pfy&wlmosme p:alamyn((@) wqrﬁ)susaersipd(lmaom 8 4,

1.8, 1H)dlo>§an,2§u§rfed w]tﬁ?mt;oge?a@nd Heatdd t()@@ C.Kier SddiforPof 2 mi water heating to

90°C was continued. Standard work-up after 3 hrs was performed by evaporation,

5A slurry of
4Qr @i phenyl ) -



1H, 8.10 (m 2H), 7.72 (dd, J=8.4, 4.2, 1H), 7.68 (ddd, J=8.7, 4.0, 3.0,

1H), 7.52 (dd, J=10.6, 8.9, 1H), 4.16 (t, J=7.0, 2H), 2.22 (t, J=6.7, 2H),

2.14 (s, WON20117098W6 (p, J=7.0, 2H). 20 The foll owi ng comBEEARIOMOPE4pr epar ed

simlarly:

2- (5-Chl oro-2-f 1l uoro-phenyl)-4-{541- (QO%DI’phOHn 4-yl -ethyl)-1H pyrazol -4-y

1Fpyridin-3-y1}- [1, 8] naphthyridine (no. 28); HPLC-MS: 1.66 min, [MH 515,

WO 2011LQ8048R Rih/ eﬁm&%t@(ﬁ)mater Jd?ylm% with Qodidfhsufdt8 Siltr4tibh and

2-(2,5-Difl uoro-phen H{541 ol i n-4-yl -propyl) - 1H pyr azol - 4-yl ypy

ri di n- 3PeEipitafign thsﬁw Migtdedi e ft'sanaf ye&swlshm@wsduq \sfllcfm'vﬁs PuNfiaq b 13

t2h( 2- gl H@ﬁ.@&hs@mb)reéer&H%ﬁL férlasré&idwﬂn with BM ra@é@,hmfﬂ quéc)lerRYﬁ Wwelieh tadgivd o g 81 naph
yridin -

e
2- (2- FI Gb#+ gﬁﬁﬁ&ﬁﬁ)ﬂuﬂsp'@%"y&é‘{ mhezm Bxﬂdé.'a_féty'kﬂ@lf)apbgrwr'anﬁmhfﬂrepl 8] napht
hyr i gli Nghas8PourfiBy: LTSS+ 3133t R:-2.59 MikH] 382 o
4-{542- (2- Fl uor o- phenyl) 41, 8] napht hyr| di n-4-yl1]-pyridin-3-yl}-benzenesul f on
am de (no. 78); HPLC-Ms: 1.89 mn, [MH 457

102- ( 2- I 1H-
10: 4(yﬁb«mmm@&m@dm@:&&iﬁ;ﬁ?ﬁ;ﬁ% rrg?rg;édh(eﬁgpaq%hemgp@amw)qp>4/7] i pyraz

[ MeH] 5%)‘85%aphthyndme z/no 4)1M8 11
2-(2-Fl de (3 13 | 1

a f, N yg@%@bjng?nﬁtﬂﬂwrégl e g nm(aagﬂénml_?&%@@gﬂ%yn 3 prHprdSr%ﬁiE“ acflry ]-pyri
2-(¥05 @F‘lﬁﬁ' A @ e t‘ﬁ{ﬁkb?tf&heﬁwﬂbﬁmmecﬁﬁuﬂ'um )p“ﬁfﬁzol 4 y1Fpy
ridi n- 3yistbived Riith 1§]ﬂ%mynuﬂieﬂav1ﬂﬂﬂrog@m andhbdied/® od° C4ﬁft83 Sdaifiditdll 514

2- (5-Chl oro-2-fluoro hen# (§° 2 nmor phol i n-4-yl -et hyl ) -1H pyrazol -4-y
|| -pyri dimL ‘%at?'lrea‘r'@% % AL fﬂre Q miutesety; glm@?fwm wtwnn opwmm] 516

[3-(4-{ 5é2n ék&ﬁ?ﬂé royre?t’déd At Previaaybn dith ARk Pr}grp;braulﬁbt With l:BrrB&’trLGj' FI\/HrI—|]y 1}-

pyrazol-1-y1 pro yl hy] -am ne (no. 97); LC M5 .64 mn,
488 20 EHE 12 “t %%’P

5424£5- chl or o- 2 fl uoro- pheny1)41 8] napht hyri di n-4-y1] -3-(1-

OV o7 06 S bR By G orRippens ekl 49 my (1. 95 ol

pot assi yspaphapadie (rd. a)ml383l\3:3 was flushed with nitrogen and then 75 ng
0.07 mmul ?at et r aki s%m“@g&enygp hi ne) ggl | adi um wer e added. This m xture
was heat?é8 MHF-caEGA f ﬁ%@?ﬁt P B19 4iseruinelinerhRorepie Agidave. Wat er
was add%ﬂwdc@leté%%rr%ﬁwg @BdlﬁWédibﬁaQéld/eFé”@s&%?éd Mmgo 5] Bi‘ékzﬂﬁ HR4 8 ater,
filtered off and washed ter. The residue was chromat ographed on a

si | RBa é‘é?h%wmtr\%’?m a&Pc?ﬁ?&%WH?H&WBV‘W%BW“&W@%@ VEES addRg-
542- (15- AMePn 05 A1 lef1OX Woﬂhuﬁraéjah exam le 20 yielded a brownish oil, whnch was crystalllzed

(0]

[ 1, 8] napht hyri di n- 4- 1H—pyrazo|- - yridin-2-ylamne as
yel | ow Hp<tBRTo giMpAe: rg‘?“%"‘wh Of’MFﬂ] LGrM: Wd%héBqD%ﬂq R 442 BFhpound was
prepared simlarly: EXAI\/PLE 17: Synt hesis of
2-(4-{542- 2f| hen 418na ht hyri di n-4-y yridin-3-yl}-
pyﬁazgl Eﬁa ih f% )44l@5>q ?OIEN" <ath WeHWBRH %?1')7&1 §IF\§¥JF\{M6WHQSO Ny
(1.8 Mmmb )3)4,1(353}1)10@ pyri di n- 3- y1) 2 (2-fl uoro-phenyl) -

1, 81napht hyri di
[ 2-(t gtgpdgg,alcafg&,p%cﬁut@n@rr%ifwm 5{«”9&1? 3431611@9 45|sgqumohne boronic acid

1-|

tetr arTEtdﬂﬂébé[b Shtet] w:omgtsemahawaorxelé wald @iysonved \ﬁitr{m fPaibRsh érﬁd)mml water,
4-(4,4,5,5 tetra %1% ér"%&j borolan Z\ézy razole and

2-(2- br dWsh %PI‘HH& of B8 t?gﬁa SrPhRNERRASEY efe{' Wi weee addechAen 25 g
(2.00 myol r)nntréﬂuxp%ﬂ@ﬁlalsﬁh BXars piB 206/idIdddy gfeditRowhis® ol whicrPwas ¥stallized

2011/ 095196PCT/ EP2010/ 007743 103 - di pet hoxyet hane was heated to 85C
undeP mwn%@qtogwgn §5nqc?fbec(ter gr%wnlsh powder with correct LC_MS:

bi s(tri phremyabhasPRi~TeY6 piv.| adi urr(l [)-chloride and 14 pl trimethylam ne
wer e added. The reaction m xture was stirred for 16 hours at 85C The
reaction mxture was cooled to roomtenperature and partitioned between

wat er angikaiiehe 06 cBRittRRect JTBECRIBRARIGorBIpRE lM—ﬁ‘so‘é@fn'oW‘WSﬁm@ﬁ?@ (%1 gul fate
and evaporated. The residue was chronmat ographed on a silica gel colum wth
di chl or MeBhéfe/ met hanol as el uent yi el di ng yielding 2-(2-fluoro-phenyl)-4-

( 5- {3b42-gaoahg ahysthequmdiias fidmyéample 27 fa82]md B-igduwRhe E}or)éiklb d%f pifhdh 3-y1) 41,

8] naphthg/rldé‘{]se as a/ello sokld HPLC- MVB: 13 mn,
ster mg sodium carbonate wére dissolved with 30 ml dioxan and mI water flushed

with nitrogen, and 172 mg tetrakistriphenylphosphine palladium(0) were added. After



10A solution of 219 ng (0.44 mol)

2-(2-fluoro-phenyl)-4-(5-{142- (tetrahydro-pyran-2-yl oxy) -

et hyl ] - 1IFWEROHAGF194- y1} - pyri di n- 3-y1) 41, 8] napht hyri di ne PCH/EP2¢i0/007743

di chl oronet hane was treated with 0.52 of a 4 N solution of hydrochloric
acid in dioxane. The reaction mxture was stirred for 60 minutes and the
precipitate that had fornmed was filtered off. The residue was dissolved in

vat er apg plif R dwdikup a8ah ukahed MI&@H £ phRANAL 9 stamhe b, %.cﬁ fgsresul ting

15precipitate was filtered off, hed wi th watef and dried under vacuum
yi el di n@sgql(qd {151 Trgoromethane and punfed by flash chromatography on 40 g silica in a 20

(2-fl uoﬁ%&@@@ﬁéa)emo%tnﬂabétawm%nonémélr YN infHinit §ndfﬂ;}/ iR al 254 hmab hanol
as color]ess crystals; 1H NWVR 00 VHz, DMSO)

6 = 9. 29VER4O "J&améectf’%ﬁciﬁﬁ "@"t8§° Chmaff—”%' ‘im i%ectécay‘s(&" =38%and| ) |
8. 375 (MR.2ba r§n28 (t, J=2.0, 1H), 818(dd J=6.6, 2.7, 1H), 8.10 (m 2H),
7.72°20(dd, J=8.4, 4.2, 1H), 7.68 (m 1H), 7.51 (dd, J=10.5, 8.9, 1H), 4.91
(t, J=5.3, 1H), 4.18 (t, J=5.6, 2H), 3.77 (q, J=5.5 2H). The fol | owi ng

CONMPOUNEXAMIIE PT-ERMitiesbissoma-bidkay2-(5- chloro-2-ﬂuoro phenyl) quinoline

2- (4-{542-(2- Fluor05tr|fluororreth % le 41n}\%ca hthyr|d|n4y1] pyri di
n-3-yl 1< gl 3-amyrQACPIQPNROARG W??%CY' ?§ thispmmgcciahs-ghiorar2rfluergr )~ 480

2- (4- {Sﬁamﬁo@rcﬂﬂrﬂé% awélth@emédwam@;hlhyaammnﬁﬂreﬂyl du.nolﬂmy(bka RY fdutbrier3- Y1} - p
yr azol 1% et hanol [ MEFH] 446 1H NMR (500

MHz 10 DIVB lozo-g-fhiprq- B'ée”yﬁ—ﬁ'?ﬁu'”ﬁ"%‘mfﬁb Whg:hdﬁﬁs(*épmjnaée withy) . 8.63 (d,

0, Bhdsp r%ré’letr(mmﬁiﬁ)m l\ﬁméﬁwy(o&rrohhb%e@o gitElthe &oﬂiﬁct(ﬂﬁomﬁ-@i@ch@mﬁ- EIL_ED 5

2H) , 72 3 1H),
mﬂUOFEDFé‘f“('MUJ‘D W'“ifiﬁ’”'e% L?:8'a§t le7‘Hg'*533§ a“ﬁ'ﬁﬁ}q] Zé%"(q J=5.5, 2H)
4- (4-{542- ( 2- Fl uor o- pheny1) 41, 8] napht hyri di n- 4- yl] pyr| d| n- 3-yl}-pyrazol
1) - byt - 2- L
Z %5EF%MFQ-EEEZ%f\T%m'g?f"sp‘?f;{ﬁﬁm(lm%ﬁ%%m%w)ﬁfﬁ g5 S?IWV-VWF‘Pd‘i W=ebyht) - pyr az
- 15y LiHpsyeasia-=yI35tazin- @k} 1(8)aphB8)idingtbé-4¢p: 1. 70 min, [MH 461

i {yii‘fﬁéw R L% A Rheny Dl L L AARRLINEL o 0 ) byt v -pyraz

J=2.
8. 10
8.9,
E) -
-1-
3(

30 (1 i/ ((3242 %@9}99&@46 34 rﬂ:ﬂéll) 1-(2- pé/rrohdnnh t1-ﬁ/l eth&(l)—4 (4,45, 5-tetram§thyl- 3-y1)-
ny [0 r ridin-3-yl}-p
yrazol - 9%;3" 2-(yh o - Qﬁ'gzgﬁpﬂé%%é"lgl(% 'ﬁi\’/}?l‘ T"IVPHFS'H% osPhERANPLE

18 Sy nttﬂﬂgﬁrégeﬂf ? ml 1, 22-d|methoxyethane wlas hiated to 8Cr)]‘lchunde(|j' nitrogen. 1??3en 4.3 éng 3-y1)

- (6-Chl or r 0- phen . 8Jnapht hyri di n-4-y ridin-3-y1}-
bor 2801 14006 TraaihoF BD AP RS Rtk TR B opat i aRMATe | od ob
as in ewmb@dddlmbh@aaueﬁwﬁurm stHed¥be8 Rsurk At 8XWTTTHE r8adtiof PniRture
10EXAMPLE 19: Synt hesi s

2- ( 5- chIMASEo9led g Goqum b%'é‘?ﬁf?‘)“’%af{‘%wite( ?aﬁﬁﬁﬁ%ﬁhﬁ rasylingRrRgipitate pmas

[1, 2, 3] tbRAVT wayﬁdd\pwwdtenaadysﬂrbﬁht asHlatdhy4 smen%a(cemmrﬂmh Br Cul
PdC12(PPh 2 NEt 3 011/ 09§d13 PCT/ EP2010/ 007743 - 105 - A

sol ut i ofigtorgmst e(rftlaﬂyompéent to yie 5 chloro-2-fluoro-phenyt)-4-{6-{1-(2-

4- (Bsbr Qﬁﬁolﬂﬂﬂi-ﬂdﬁl BthyHyIH-pyRatd-dc)il-syrazid-2hi qumagggreyﬁiw aitﬁsagerg»% gggdva;nts%r 17 8! %

in5m she@{1| gbnltrogen an
(0. 10 % ®sphi ne) - pal | adi ur{I1)-chl oride, 6.0 my (0.03
mrol ) cuprous |od| de 0.42 M (3.0 mmol) triethylamne and 450 p1(2.5 muol)
triethylsil acet n Ther ul ti lurry was stirred at 120C for two
hour s. 'ﬂﬁ@ gL"é‘ﬂ’fq 6 Wé’%ﬁ%ﬂﬁ eégaq\ag’gloﬂﬂgzn temperature and partitioned
bet ween ze@zhyhmqir@hﬂ)-aqa(mplpmzmm@l B\EN-B91- p‘?l‘di&ﬂ:?-@l]-[?ha}iﬁﬁht\h?f&néi(doed with
sodi_.um sug e%/q?rg elg %/éar’ﬁl di ng 2-(5-chl oro- 2-
fluéiroopﬁ'?r@%') g ﬂ@Tl yl et hynyl - pyri di n-3-yl)-[1, 8] napht hyri di ne
as br owp-gofiusko- dehﬂ)-N@(i [@-(&-ehethynpipedet-1-4f-pyridin-3-yl]-pyrazin-2-yI}-
[1,8]naphthyridine (no. 82); HPLC-MS: 1.50 min, [M+H] 479
2-(4-{6-[2-(2-Fluoro-phenyl)-[1,8]naphthyridin-4-yl]-pyrazin-2-yl}-pyrazol-1-yl)-ethanol (no.
83); HPLC-MS: 1.78 min, [M+H] 414
35  2-(2-Fluoro-phenyl)-4-{6-{1-(1-methyl-piperidin-4-yl)-1H-pyrazol-4-yl}-pyrazin-2-yl}-
[1,8]naphthyridine (no. 85); HPLC-MS: 1.51 min, [M+H] 467



10 A solution of 471 ng (0.994 mol)

2- (5-chl oro-2-fluoro-phenyl)-4-(5-triethylsilanylethynyl pyridin-3-yl)41,8]n
apht hyri av@e011/0981941 THF was treated with 1.19 nl of a PCMEP201QODTA3 of
tetra-n-butyl ammonium fluoride in THE gnd stirred for 1 hour at room
tenperature. Then 276 p1(1.99 mmol) triethylanne, 190 ng (1.21 nol)
4-(2-azido-ethyl)-norpholine and 9.5 15ng (0.05 mmol) cuprous iodide were

added. Exammachs: qs\,rme@ybfez-vmshlswz-ﬂ@&ofpaénﬁﬁﬂz@w B1-@LméPoxy-&thgyr eact i on

m xture was cooled to r g\ikaﬁera @3 g artlt ned between eth | acet at e
and br i RPET¢R- b'}g rﬁyéaz;ﬂi AR ved! 1P@P Byiingdnu Pt ELEAMSeV 88 0r at ed.
The reSIMUHL®ﬁ§ chromat ographed on a silica gel colum wth

di chl or onet hane/ net hanol as el uent vyi el di ng
2-(5- chlor-_Z'N Jor o- phenyl ) - 4-{5-[ 1- (2- nor phol i n-4-yl -et hyl ) -1H

pyridin-3-yly[1, 8]naphthy¢|d|n s ¢ url ess solid;
H 516. 1FI NWR (500 MHz, ERGQ§;§>:N

S 1H),
2H), 8.49 (s, 1H) 8.39 (d, J 1, 1H),| 8. Mo (d,
7.72 (dd, J=8.2, M:Q9; 1H), 7.68 (m

0.7 .4 . #H, @%5(m—4+|)——2—81(t J=5,
m . e

2-(2-Fluoro-phenyl)-4% (1- net hyl - plperldln 4-yl)-1H E1, 23

Fpyridin-3-yl}- [1, 8] naphthyridine (no. 55)8"HPLC MS: 1.36 nin,

2- (5-Chl oro- 2-f 1l uoro-phenyl)-4-{541- (1- net hyl - pi peri di n- 4- yI)-lFL[I,2,3]tri

azol54 yl1l] -pyridin- 303-y1}41, 8] napht hyridine (no. 57); HPLC-Ms: 1.47 m n,
qu Wg 011/095196PCT/EP%%10/0 7743 - %06 - EXAMPLE 20: Synthesis of

2 (5 chl 'GedING, GrBRRHIER S 2V MERSiprhanacqaysty

[ 3( 3lblhl[zy[m(dt{ﬂﬁi-(5cylﬂ))d—?.-f&bﬂ&plﬁr‘lyw[ﬂ ml]n‘wh(hyﬂdlnSQ))I] pyridiin-3-yl}-pyrazol-1-yl)-

2-(5-chloro y

met hyl - & 'PEE{HHEH?T§H§8 %@i%@??d@%y1Gg[inqiz%)naphthyrld|ne (no. 36) 5 A

slurr y @&-(5500lorog2-flordIphenpl) - #-{5-[1-(1-ethyl-piperidin-4-yl)-1H-pyrazol-4-yl]-pyridin-3-yl}-

516 Ry AToUBPhlRbIgng e Far A EMLORE ISR P50 1 aahor of an- 20 y1) -

pyri d| n-ZeZyS:fombpeptmlyheﬂ—(fB—{ddnkiaan)éthm(yaelhyi) -piperidiidtyl-1Hepyracolahgl}-pladig- (14. 1

mol ) trj -, pot.assium phosphat.e: by i r i N 1, 2- di met hoxyet hane was
neat ed 15/ kB R PE EB s LS LB bRt 827

bi s- (t (r]I ijmtmﬂubr@hmmwe(}i{maﬂ 4t(2wh'aﬂ1rc(xly4e)thﬁmtmﬁW@gdl;&ﬁyratoltmg}gtéhidi{ﬁm ne
were a ea : 5 r ours a e

reacti orV >§1Qﬁ'p8 g'”ﬁi‘??’%’o‘ﬁ%@/ﬁﬂe én['\d/aelg]eé and di chl oronet hane. The

oL gasi c z;[ma(ae{sqa:fzanmecdpw) [ @qhapmmnﬂm_at ﬁ] ayTﬁhr?aS@l}{pyadz)em-thﬁpe:’rﬂﬁ'i dUF is
chromat o g th et hyl acet at e/ met hanol as el uent
yleldlnd%igﬁ i ggk%v%$@%§ ?1 %ﬁ?h@y

15phenyl ) 41, 8]naphthyr|d|n 4- y1J43 3l bi pyri dinyl -6-yl | -pi perazi ne-1-car boxy
lic acid tert-butyl ester as yellowoil; HPLC-Ms: 2.69 mn, [MH 597. A
solution of 438 ng (0.734 mol)

4-{5' 42- (5- Chl oro- 2-fl uoro- phenyl)-[ 1, 81napht hyri di n- 4-

y1H3, 31bi pyri di nyl - 6-y1} - pi perazi ne-1-carboxylic acid tert-butyl ester in 5
m di oxane was 20 treated with 6 ml of a 4 N solution of hydrochlorid acid
i n di oxane. The m xture was stirred for 20 m nutes at roomtenperature. The
resulting precipitate was filtered off, washed with di oxane and dried under
vacuum yi el di ng 2-(5-chl oro-2-fl uoro-phenyl)-4-(6'-piperazin-1-yl-

[ 3, 31] bi pyridi nyl-5-y1)41, 8] napht hyri di ne hydrochl oride as |ight yell ow
solid; HPLCG-MS: 1.66 WD 2011/095196PCT/ EP2010/007743 - 107 - mn, [ MtH]
497. A solution of 180 ng (0.34 mmol)

2- (5-chl oro-2-fluoro-phenyl)-4-(6'-piperazin-I-yl-

[ 3, 31bi pyridinyl -5-y1)-[1, 8 napht hyri di ne hydrochloride in 1.5 m formc
acid was treated with 580 p1(1.01 mmol) 35 % aqueous fornal dehyde sol ution
and heated to 80C. The reaction m xture was stirred at this tenperature for
2 hours. The volunme of the reaction mxture was reduced under vacuum and
the residue made strongly alkaline with 2 N NaOH The resulting precipitate
was filtered off, washed with water and dried yielding 2-(5-chloro-2-

fl uoro- phenyl)-4-[6'-(4-nethyl-piperazin-1-y1)-[3, 31bi pyridinyl-5-y1]-]

1, 8] napht hyri dine as 10gray-green solid; HPLC-Ms: 1.55 mn, [MH 511. 1H
NVR (500 MHz, DVMSO 5 = 9.21 (d, J=2.3, 1H, 9.08 (d, J=1.9, 1H), 8.75 (d,
J=1.2, 1H), 8.64 (d, J=2.3, 1H), 8.43 (m 1H), 8.34 (s, 1H), 8.17 (m 2H)
8.05 (dd, J=8.9, 2.5, 1H), 7.71 (dd, J=8.4, 4.1, 1H), 7.67 (m 1H),

9.23 (s, 1H) .
J=4.0, 1H), 8.13
J=9.7, 1H). 4.5



7.51 (m 1H), 6.97 (d, J=9.0, 1H), 3.59 (s, 4H), 2.45 (s, 4H), 2.25 (s,
3H). 15 The follow ng conpounds can be prepared simlarly:

2- (5- Chl oWO-2215096960- phenyl) - 445- (4- pi per azi n- 1-yl - phenPCYAR0@DT43-y1] -[ 1
, 8] napht hyri di ne (no. 33) )

2 (5-Chl oro-2-fl uoro-phenyl)-4-{5-[4- (1 met hyl - pi perazi n-1-y1) - phenyl ] - pyri
din-3-yl)- 20[1, 8] napht hyridi ne (no. 38)

443, 4118KR r520(25(5C<|EH&6Q' f ri_gi_ne
PP g‘y”ﬁ%%g‘y%‘ﬁ‘“é’-‘ ML 2-Rrcks PRGNS et pﬁ@%%“ﬂ. e

442, 3118 ploxadiazal- %Y'YQW'C’Z" ?g?}dﬂiamhﬁwf'wnar(@p &ﬁb 5?’&438}1 EMH?H"Q% ne
2- (5 Chloro 2-fl uoro-phenyl) - 446’ (4- t hyl - pi perazin-1-y1) 43, 31bi pyri di nyl

1 81naphthyr|d|ne (no. 32); NC- M5 1. , [ My 497
2 (5 Ch il uor o- phen 1) - 4-NEa4- (4- nfht h L pi pgré)rzalé% 1@;4)- |l -pyrid
in-3- yl) nath'zNW'I’d Al TTT0_92)H2"HPL - MY E56—+n,
2-(5- Chloro- -fl uoro-phenyl) - 456H (4- met hy per awidme1- y1)4 ,3I ridinyl

-5-y1]- [1, 8Bhapht hyridi ne (n@om3&hs. HPLC- 1.58Mkin, [ M+H] 511
302- (5-Chl or o- 2-f | uor o- phenyl ) - 445- ( 4- pi per azi n- 199ﬂ°%ﬁeny1) pyri &n-3-y1]-

[ 1, 8] napht hyridine (no. 94); HPLG-MS: 1.62 mn, [MH 498

2- (5-Chl oro-2-fl uoro-phenyl)-4-(6"- plpera2|n I-y14 31bygyr|d|nyl 5-y1)41, 8

] napht hyridi ne (no. 95 "NHPLC-MS: 1 [ MtHY 4

2011/ 09519675 EP20A! 43~,, 108 - E 21: \S;Mt heNT SYERSN

2- (5-chloro-2-fl ugro-phenyl)) - AN{541_L2_preLaZ|n - et hyl9 - 2Hpyr azol - 4-y1
Fpyri di n- 3- i Eg 8i napht hyri o e andtne

2-(5- Achl of6-2-f | uor o- phenyl kr 4- ( 5- @&mh&n&4- Br

met hyl - pi peroazs n- 1-y1) - et hyl ] - 1H pyrazol - 4-y1} - pyri di n- 3-y1) 41, 8] napht hyri d
ine Br C K 3P0, 5The first reaction step was carried out as in exanple 14,
the reaction ws 4 N HCl in di- oxane as in exanple 8 step 3, the reaction
W th fornaldeh de} formic acid as in exanple 13. EXAVPLE 22:

2-(5-Chlo or o- phenyl ) - ﬁrﬁQGQ?ENyI pyr|d|n 4-y1) 41, 8] napht hyri di ne

(no. 20) 018Q 8 _berorlc aciNd f
4- Br onp- 2- ﬁﬁenyl p @ ne, 313 sodi u
tetraki stri phenygphesSphi ne pal | adi un(0) "wefe suspended in 20 m di oxan,

flushed

evaporation, pgMp ;1/095196PCT/EP20 QA 00-. extraction with

et hyl acet ate h k{hmater drying with te, filtration and
precipitatioR et her yielded 116 ng of g wi sh crude product, which
was purified byOHPLC on a C18 reversed phase colum with an acetonitri
gradient in water to give 70 ng of

2- (5- Chl or o- 2-fl uor o- phenyl ) - 4- (5- phenyl - pyri di n- 3-y1) 41, 8] napht hyri di ne
W t h5cormheddllcwinpeseampaunddvdsysyntbebBed bivkiogels®: at Rt - 2. 55 m n EXAMPLE 23:

1. 8] nagherypeame Ok o ety aPS Rt Tl it dARSRd e M PIEIRE om

exanpl e [1,8]nhBHthyiidide prive 64); HRLGYMBAY U3 gat+é)i468aci d, 10326 ng sodi um
carbonate and 60 ng tetrakistriphenyl phosphi ne pal |l adi un(0) were dissol ved

with 15 m dioxan, flushed with nitrogen, and heated to 90C. After addition
of 2 mM water, heating continued at 90C for 90 m nutes to give a dark
turbid solution. Wirk-up as in exanple 20 yielded after precipitation with
ether 141 ny product with correct LC mass: MrH+ 412 and Rt-- 2.53 min. 15
EXAMPLE 24: Synthesis of 2-(5-Chloro-2-fluoro-phenyl)-4-isoquinolin-4-yl-

[ 1, 8] napht hyridine (no. 2) M 385.83 426 ng 4-chl oro naphthyridine from
exanple 1, 682 ng 4-isoquinoline boronic acid pinacole ester, 945 ng sodi um
carbonate were dissolved with 30 m dioxan and 3 ml water, 20flushed with
nitrogen, and 172 ng tetrakistriphenyl phosphi ne pall adi um(0) were added.

After 105 mn reflux workup as in exanple 20 yielded a brownish oil, which
was crystallized with ether to give 436 ng of product with correct LC MS:
M-H+ 386 and Rt- 2.22 mn. EXAMPLE 25: Synt hesis of

4-1soqui nol i n-4-y1-2-(6-nethyl -pyridin-2-y1)41, 8lnapht hyri di ne 25(no. 3) M
348. 41



190 ng 4-chl oro naphthyridine fromexanple 3, 341 ng 4-isoqui noline boronic
aci d pinacole ester, 473 ng sodium carbonate were dissolved with 20 n

di oxan arMO30m/09%ber, flushed with nitrogen, and 86 ngPCI/EP2010/007743

tetraki striphenyl phosphi ne palladiun( were added. After 90 mn reflux,
workup as in exanple 20 yielded a grey- %romnlsh oi |, which was crystalllzed
30 with ether to give 176 ng correct product as a bromnish powder with

correct pktEBE 36 I8y nBRisfeTd-E flucto-pReriyg aEpsé(NRh& Ls of
2-(5- ChForo 2- quorS hlen @ fucke ¢ rW) 1 h?ﬁ)lpewmh M 384. 84

ui
35500 - B SBERITO P Pk RSB Bne 425 604 'iPH%/Uh%(‘rﬂﬁ kb oni o
aci d pi nacol ester 945 ng sodi um carbonate were di ssolved with 30 n
di oxan an 3(ﬁ1 mater flwshed with QRen, aég df72 ng
tetraki sty g phosphlne aIIadlugg@%tmere dded. N er WO
2011/ 095196PCTY EPR010/ QO M3 5 ref | ux, s in exanple 20
yi el ded a parti g?ystalll oil,[mﬁgch was di ssol ve
di chl oronet hane, amd purified By flaSR"CAPomat ography omM0 Y SKlica in a
20 m nutes gradient of ethylacetate in petroiether at 40 m/m@ and UV
monitoring at 254 nmto give 340 ng correct product as a whiteg,solid
material with correct LC Ms: MtH+ 385 and 5 Rt- 2.94 m n EXAMPLE 27:
Synt hesi s of 4-brono-2-65- r -gifluoro phenyl ) - qui nol i ne Conmer ci al

2- anmi noaB¥espRERBne 2chl afe Nm%mﬁéﬁonnerC|al 5-chl oro- 2-f1 uor o-

benzoyl ctitoride™ o gi vEGQ he correspandlng 4- hydroxy-2-phenyl - qui nol i ne (aka
its tautond¥ 102- (5-chl oro-2-fl uoro- phenyl ) - 1H qui nol i n-4-one), which was
broni nat ed WP¥h phosphoroxytribrom dé¥in N-methyl pyrrolidone to give the
product 4-bronp-2-(5-chloro-2- fluoro-phenyl)-quinoline with correct LC Ms:
MtH+ 338 and Rien)2. 50 m n. EXAMPLE 27A: Synt hesis of .

h\)!

2- (5-chl or uor o- phenyl) 4- {64é 2-pyrrolidin-1-ylrF
151H pyra bl-4 1] pyra }«N & napht hyri di ne (M 3)
g}o 2- fH-or &Y phenyl) - 4- @ge=ohl or o- pyr azi
(0.34 mol -

ng (0.31 minsT N2>
[1 8] napht hyri di

1- ( 2- pyrFe++d+ﬁf%ry+*eth 1)-4-(4,4,5.5- \gtranﬁ?ﬂcﬁTﬁ 3,2]dio | an- 2-y1)
- 1H pyr azol enaioh, 165 ng (0. 62 nnDI)|tr| otassﬁﬂﬁ%phosphatet N i
m 1, 2- di net kP hhane was heated t ON ni trogen. Then 4.
20(0.006 nmobyFijos- (t ri phenyl phosphi ne) - ium(11)-chl ori de and a™~drop
of triethylam ggcwere added. The reaction m xture was stirred for 18 hours
at 80C. The reaction m xture was cooled to roomtenperature and water was
added. The resulting precipitate was filtered off, washed with water and
chr ofat dfedgllonincorerapaiinives @@the@@eq@nammwu chl or onet hane/ met hanol as

el uent

25pyrr ole @y mi'% %ﬂééﬁ%taﬂ{&‘%s azofn%ﬁ h@?g%%}?éﬁﬁ %Z é)%%diazéﬁl 3a¥p]r'ﬁ H?'rnl di ne
as grey %Ylbﬁtaim@hthmg@el\?so a1 )S'ZPWWS [IMHIMBBDS0TThe f ol | owi ng conpounds
wer e synt hesi zed anal ogousl y:

2- (2- Fl uor o- phenyl ) - 446- ( 6- pi perazi n-1-yl -pyridin-3-y1)-pyrazin-2-yl1]-0,8]n
apht hyridine (no. 3081); HPLC-Ms: 1.56 mn, [MH] 465

2- (2- Fl uor o- phenyl ) - 4- (646- ( 4- net hyl - pi perazi n-1-y1)-pyridin-3-y1] - pyrazin-
2-y1}- [1, 8] naphthyridine (no. 82); HPLC-Ms: 1.50 mn, [MH 479
2-(4-{642-(2-Fluoro-phenyl)[1, 8lnapht hyridi n-4-yll-pyrazin-2-yl}-pyrazol-1-
yl)-ethanol (no. 83); HPLC-MS: 1.78 mn, [MH 414

352- (2- Fl uor o- phenyl ) - 4- 1641- ( 1- net hyl - pi peri di n-4-y1)-1H pyrazol - 4-y1] - pyr
azin-2-yl}- [1, 8] naphthyridine (no. 85); HPLC-Ms: 1.51 mn, [MH 467 WO
2011/ 095196PCT/ EP2010/ 007743 EXAMPLE 28: Synt hesi s of

2- (5-chl oro- 2-fl uoro-phenyl ) -4-(5-{141- ( 2- met hoxy-et hyl ) -

pi peri di n-4-y1]-1H pyrazol -4-yl1}-pyridin-3-yl)-[1, 8 napht hyridine (no. 44);
HPLC/ MS: 1.65, [MH] 543 5 The foll ow ng conpounds were synthesi zed

anal ogousl y:

244- (4-{5[ 2- (5-Chl oro- 2-fl uor o- phenyl ) 41, 8] napht hyri di n-4-y1Fpyri di n- 3-y1}-
pyrazol -1-yl)- piperidin-1-yll-ethanol (no. 45); HPLC/ MS: 1.60, [M-HI 529
2- (5-Chl oro- 2-f 1l uoro-phenyl)-4-{541-(1-ethyl -pi peridin-4-yl)-1H pyrazol -4-y
1] -pyridin-3-yl)- 10[ 1, 8] naphthyridine (no. 46); HPLC/ Ms: 2.00, [MtH 513
2-(2,5-D fluoro-phenyl)-4-(5-{141-(2- met hoxy-et hyl ) - pi peri di n-4-y1]-1H pyra
zol -4-y1}-pyridin3-yl)-[1, 8 napht hyridine (no. 50); HPLC/ MS: 1.61, [ M+H]
527

2- (2- Fl uor o-phenyl)-4-(5-{1-[ 1- (2- net hoxy- et hyl ) - pi peri di n-4-y1] - 1H pyrazol
-4-y1}-pyridin-3- yl1)41, 8] napht hyridi ne (no. 52); HPLC/ MS: 1.55, [M+H 509
15244- (4-{5[ 2- (2- Fl uor o- phenyl ) 41, 8] napht hyri di n- 4- y1Fpyri di n- 3-y1} - pyr azol
-1-yl)-piperidin-1- ylyethanol (no. 53); HPLC/ Ms: 1 47 ENHFU 495 WO

NN A A D NN A PN STETNVT | sy A ] A== 2~ A A N \7Z7AR BSNI '™ /7N




O- NO - N7----\r----- \' N\ POCI3CI-4 "-N NHN_N\\/, 5 The foll ow ng
conpound was synt hesi zed anal ogousl vy:

2- (2- Fl uove-2pnen§19 - 4- { 5- [ 5- (4- net hyl - pi perazi n- 1-y1) 41 PeTAPABD H2DI - 3- y1F
pyridin-3-yl}- [1, 8] naphthyridine (no4424); HPLO M. 1.43, [M+H 468 WO
2011/ 095196PCT/ EP2010/ 007743 - 113 - EXAMPLE 30: Synthesis of

2- (2-fluoro-phenyl)-4-{545-(1- et hyl - pi peridi n-4-y1)-

[1 2 4] exAmiFAES 1 %sm&ies&walzdazrm@fyaaaaéwyn)&]{sapt(mhyéthwm@eréﬂm -fAPpyrinhBinC/ MS:

2 (5. cnpoibyaSrrgr L ARERy Rynd B PORRRLE T Ko BRI F PR BB o

- 3- A- pyrirhidinfByly-byAdin & yiRpha]hgphtiol rizne( (no. 761!)+PL®W$/1\& [M+BiP46d MFH] 501 -
114 - EXAMPLE 31: Synthesis of
2- (2-fluoro-phenyl)-4-{5-[4-(4- et hylBrg]
n- 3-y1l) 41, 8] napht hyri di ne (no. 70) and
2- (2-fluoro-phenyl)- 415 (4- pi perazin-1-
] napht hyri di ne((‘nnH 71) M. 1.5
2011/ 09519@DCT,4 EPP016/ 007 43- 115 -
2-(2-Flu Whenyl ) - 4- {B44N 4-Gret hy| ~pirpayazi™l- y1) - pyri mi di n- 2-y1] - pyri di
n-3-yl1}- , 8] napht hyri di ne (no. 70); HPLC/ @ .47, [M+H 478
2-(2-Fl uoro phenyl) - 445- (1H pyrazol o[ 3, 4- bfpyridi n-5-y1)-pyridin-3-y1]-[1, 8
] napht hyri di nengweo, 80) g oHPLC M5: 1. 87, [ MrH] 4204E LE 32: Synthesis of

yrimdin-2yd)-pyridin-3-y11-[1,8
1-H 464 V\gs-e;ﬁ
¢}

442-(2-f1 uor o- phenyl) 115 § napht hyri di n- 4- y1] -§OA<7]inapht hyri di n1-yl ami ne
(no. 72); HPLCO MS: 1. 0 M+-H] 368 10 Aéa,(FroL), gwi B¢ Cconpounds wer e
synt hesi zed anal ogousl y:

442-(2,5-Di fl uoro- phenyl 23 8] napht hyri di n-(HORB] -
e (no. 73); HPLCO MBS _1.4Z N M+H 386 |
2- (2- Fl uor o- phenyl )(\ 7Tnaﬁht hyri di n-4-y141, 8] n3
15EXAVPLE 33: SSD s of
N-{442-(2-f1 u henyl) [ 1, 8l\napht hyri di n- 4- 1]

n 7] napht hyridin-1-yl amn

Bht hyri di ne (no. 75)

&4, [MrH] 369 NH2 NN
00 )-LCacetic aci d 80C

4 N HCI
in dioxane
H,C=0
formic acid
80°C
L
N
a

The following compounds were synthesized analogously:



- 116 - EXAMPLE 34: Synthesis of

542- (2-fl uoro-phenyl)-[1, 8 napht hyridi n-4-yl1]-[2, 7] napht hyri di nl-yl am ne
(no. 76) WO2BBXAMPLE 35: Cel lular assay for testing TG-PEEER201808THbr |

ki nase inhibitors As an exanple, the apétlty of the inhibitors to elimnate
TGF- bet a- medi ated growt h i nhibition was tested. Cells of the |ung
epithelial cell line M/1Lu were sown in a defined cell density in a 96-well

m croti tep-puaicsp I stisavatresth dthghi !u)qg!ef i&ihan tions. Next
day, the {’fedl um r@md)quq Lt W‘?}B m whi ch cdnrlrplrl sggbglc%pgﬁ)%o}t FCS and 1

ng/ m ofl! ?@ﬁpﬁg’tyad'”ié%‘gd%t?tfgpltéﬂs sh‘b@ﬂ“éﬁ@b%m/\ere added in defined
concent rag- pmsro-@egr)m[bymHrpwbn@té[gmrb]pindm -5 NI AR ylgﬁ K hhphteyridted steps.
[c

The concentr DMSO was const ant at % After a
further PP a'S? s{]gTS[@ g‘?g%ostal ning of the cells was carried out.

Afteg extraction of the Crystal Violet fromthe fixed cells, the absorption

was neasure t ot.o at 550 nm It could be used as a

quant i taEt)fA\/@PHég’éuégﬁ FS'¥ EEB' i%g?gh‘éqxgrﬁ’t‘eﬁﬂ )1 Slparbtapidingtryi {4 dleaghthyrigincel |
prol i ferﬁfllbﬁﬂqed(lp\b! 7%); HPeCcous! uge, [MEXANBBE 35A: | nhi bition of Snmad2/3
phosphoryl ation in M/1Lu cells by TG-beta receptor! kinase inhi bitors This

TGF- beta- 20 I%E‘ ed phosphoryl aNHon of Snggddc6Ser 465/ 446
(Ser 423/ 425) . Lu cells (lun i theliab m‘:\,} |)I ne frpm Hi

vi son; ApeS.punger: CCL- 64N eded in ?q hvi trogess ppl enent ed
wi th 10%jf et OVI ne stru ' i [
24- wel | ' ates (24-welll plate: DMPIA cells : 96-wel |
pl ate: 4x104 cel | ) well). CePr cultures were incubatk )

and 10% C2. OnR'he™ WD 2011/ 095196PCT/ EP2016PUH7743 - 11
medi um was replaced and cells were serumstarved for 16-20 hours.
foll owi ng day, serial dilutions of conpounds were added to the %el 'S,
pre-incubated for 1.5 hrs before reconbinant TG--beta 1 |igand (fi nal
concentration 5 ng/nl; R&D systens) was added. After one hour of |igand
sti 0l at Therfolldwingicespornds weresantbgsizedianalogoustyd usi ng 5an enzyne-| i nked

S PR Sl oy RSN ARSI Rl i) 40217

phosphorP@/ME: Indrd BV B8& he phospho-speci fic anti body. TGF-beta

cont 1 of <2 (DGO E Bcicar d e eV AR BRRRPE S of tho- veni ol e

DVSO was kept constant at O. 2%(v/v) in all wells. Dose- 10response

rel t ed n ve fi tt|n ms, of the RS1

st aﬁtslst @A@Et%r éy'bté%?%tayﬁ é’?%g# ug&atph @r‘pq %@‘ %@”14 Y&t atistical Tools
Handbook2, TRedpatiyeidia- 12yl}-eoetdmi®r(nbn'64)tIHEL(CME:.GIKE{@M#HN@Q whi ch hal f - maxi nal
inhibition (1C50) of Smad2/ 3 phosphoryl ati on was achieved. The results are
given in Table 1 and 2. 15EXAMPLE 36: In-vitro (enzyne) asfay for
deterninationNH, the efficacy of inhibitors of the inhi N

TGF- bet a- prdi ated effects The ki nase assay was carried o
fi ashpl afy W 31.2 nMof GST-ALK5, 439 nM of

(Wi th 0. 3pg 33P- ATP/ wef} ) Bﬁfhr\/te i nesaled in a tlbt

mvl of HEPES, 10 nM of I\/gCJ,iL of Mid2, 1 pgM of 00.1 % of BSA, pH
7.4) withelGs oW th flest suB)stance (5-10 concentratigns)_at 30C for 45
mn. The lregttigdn was stopped using 25 ggcof 200 EDTA Solution, filtered

t as 384 wel |

volume of 35 pl1(20

W th suctIrth & rgp enperature after 30 mn, and e washed
with 3 tines 100 g b 0.9 % NaCl sol ution. Radioacti ity wa asured in
the TopCount. THe 1050 val ues were cal cul ated using RS1. T ults are

given in Table 1. 25 EXAMPLE 37: Pharnmaceutical preparations (A) Injection
vials: A solution of 100 g of an active ingredient according to the
invention and 5 g of disodi um hydrogen phosphate in 3 1 of bidistilled

wat er was adjusted to pH 6.5 using 2 N hydrochloric acid, sterile filtered,
transferred into injection vials, |yophilized under sterile 30conditions
and seal ed under sterile conditions. Each injection vial contained 5 ng of
active ingredient. (B) Suppositories: A mxture of 20 g of an active

i ngredi ent according to the invention was nelted with 100 g of soya

| ecithin and 1400 g of cocoa butter, poured into noulds and 35allowed to
cool . Each suppository contained 20 ng of active ingredient. WO

2011/ 095196PCT/ EP2010/ 007743 - 118 - (C) Solution: A solution was prepared
from1l g of an active ingredient according to the invention, 9.38 g of
NaH2PO4 2 H20, 28.48 g of Na2HPO4 12 H20 and 0.1 g of benzal koni um chl ori de
in 940 nt of bidistilled mater The pH was adjusted to 6 8 and the

I 1 I oy a N 1 o, I I L ——y I 1 oy



(G Capsules: 2 kg of an active ingredient according to the invention were
i ntroduced into 20hard gel atin capsules in a conventional manner in such a
way t hat Wachlid@pwal e contai ned 20 ng of the active i ngPEHEPAIL0/00TTHY

Ampoul es: A solution of 1 kg of an ac_t1i1 e ingredient according to the
invention in 60 | of bidistilled water s sterile filtered, transferred
into anpoul es, |yophilized under sterile 25conditions and seal ed under
steril eecong g 9@%@@&% amswdzenmbﬁém? bﬁhdwtr%da%yn}t? HRSsReNRM-- (1)
| nhal ation spray: an active i1 ngredient accordin t he | nventl on
wer e di dstarvieg (Ng 7@ I of i sotonic NaCl solution, and the sol uti on was
transferred into commercially available 30 spsaH)containers with a punp
mechani sm The solution could be sprayed i ¢ \he nmout h or nose. One spray
shot (about 0.1 nml) corresponded to a dos apout 0.14 ng. WO

2011/ 095196PCT/ EP2010/ 007743 - 119 - CLAl N und@dg la(l)
RRW\ V116 W8 Wb NR1 cé%) %erm n W, W8 denot es epen ntIy rom one
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nonocyclic hetBéroaryI having 2-7 C dtons a 4 N O and/ ,
15each of which can be substituted by at |east ?0ne substituent A ed
fromthe group of Y, Hal, CN, OY; R2denotes0Ar, Het' or Het2, each of which
can be substituted by R5; 2‘01?3, R4 denot es i ndependently from one anot her
H, NYY, -NY-COY, A OY or \€8DAX™\R2, R3 together also denote Al k under the

i ) R2- adj acent R3 are together; 25R5denotes
Hal , A —{&¥—B¥—(CYY)n:- (CYY)n-Het 3, SY, NO2, CN, COOY, -CO NYY,
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NH- CO- NH( CYY) n- Het 3, - 000- NH- ( C¥ , -000-NH (CYY) n-Het 3, 30CHO, COA,
=S, =NY, =0, Alk-OH, -CO NY-(CYY)n-NYY, -CO NY-Het3 or

502- Het3; WD 2011/ 095196PCT/ EP2010/ 007743 - 120 - denotes H or A, Adenotes
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10  and the test substances were added in defined concentrations, generally in the form of

dilution series with 5 fold steps. The concentration of the solvent DMSO was constant at
0.5 %. After a further two days, Crystal Violet staining of the cells was carried out. After
extraction of the Crystal Violet from the fixed cells, the absorption was measured
spectrophotometrically at 550 nm. It could be used as a quantitative measure of the

15 adherent cells present and thus of the cell proliferation during the culture.

EXAMPLE 35A: Inhibition of Smad2/3 phosphorylation in Mv1Lu cells by TGF-beta
receptor | kinase inhibitors
This assay was used to determine the inhibitory potency of compounds on TGF-beta-

20 induced phosphorylation of Smad2 (Ser465/467) and Smad3 (Ser423/425). Mv1-Lu cells
(lung epithelial cell line from mink Mustela vison; ATCC number: CCL-64) were seeded in
DMEM (Invitrogen) supplemented with 10% fetal bovine serum (Pan Biotech) at a defined
cell density in 24-well or 96-well plates (24-well plate: 1.5x105 cells per well; 96-well plate:
4x10* cells per well). Cell cultures were incubated in DMEM at 37°C and 10% CO,. On the
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carbocycl e 15having 6-10 C atons; Het'denotes a saturated or unsaturated,
nono, bi -WOr20t¥G9giel i c heterocycl e having 2-19 C at ons &GA/EP2B0/077@3 and/ or
S atons; 20Het 2denotes a nono, bi- or1tricyclic heteroaryl having 2-19 C
atonms and 1-5 N, 0 and/or S atons; Het3denotes a saturated, unsaturated or
aromati c, nono-, - or tI’ICIyC|IC het erocycl e having 2-19 C atons and 1-5
N, 0 anddag ta@@mlurnmwéﬁae%awécgiamretsamsﬂaweeﬂtfon 220 hows. Thbst i t uent
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whi ch cagshe g pos‘?ﬂve aWa ﬁebbﬂébcﬁdtrblét(ego%%nﬁtbalcﬁ@rﬁhn@@&wtﬁa‘ﬁb?ﬁét uent
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whi ch cangdierniRE B dHckhtvdtRA S0 Whih r?arf%ﬂlmhﬂnﬁ\{ﬁitlﬁh éﬂes(g gsﬂ%g% can be

repl aced I ndependently from one anot her npound
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The kinase assay was carried out as 384-well flashplate assay. 31.2 nM of GST-ALKS,
439 nM of GST-SMAD2 and 3 mM of ATP (with 0.3uCi of *P-ATP/well) were incubated in
a total volume of 35 pl (20 mM of HEPES, 10 mM of MgCl,, 5 mM of MnCl,, 1 mM of DTT,
20 0.1 % of BSA, pH 7.4) without or with test substance (5-10 concentrations) at 30°C for
45 min. The reaction was stopped using 25 pl of 200 mM EDTA solution, filtered with
suction at room temperature after 30 min, and the wells were washed with 3 times 100 p of
0.9 % NaCl solution. Radioactivity was measured in the TopCount. The ICs, values were
calculated using RS1. The results are given in Table 1.
25
EXAMPLE 37: Pharmaceutical preparations
(A) Injection vials: A solution of 100 g of an active ingredient according to the invention and

5 g of disodium hydrogen phosphate in 3 | of bidistilled water was adjusted to pH 6.5 using

2 N hydrochloric acid, sterile filtered, transferred into injection vials, lyophilized under sterile
30 conditions and sealed under sterile conditions. Each injection vial contained 5 mg of active

ingredient.

(B) Suppositories: A mixture of 20 g of an active ingredient according to the invention was

melted with 100 g of soya lecithin and 1400 g of cocoa butter, poured into moulds and

35 allowed to cool. Each suppository contained 20 mg of active ingredient.



WO 2011/ 095196PCT/ EP2010/ 007743 - 122 - Rldenotes phenyl or a nonocyclic
het eroaryl having 3-5 C-atons and 1-3 N atons, each of which can be nono-,
di - or trweubsyi9sibed by at | east one substituent sel ecP€A/EHPROIG00TT3 gr oup
of A, Hal, CN and OA; 5R2denotes phen% ~a nonocyclic heteroaryl having 2-5
C atons and 1-3 N and/or O atons, or aljl unsat urated bicyclic heterocycle
having 7-9 C atoms and 1-2 N and/or 0 atons, each of which can be nono- or
f\l SU?ét ;%)Lé&r@k owAagondn%awaso&epﬁéesJom vgrmaﬁﬁbm.ﬁ&eﬁre%&&%@ N$3f Hal

- 0( CYY) invegtion, Q@EQYQQWH@Y(?@@MW NP O JRcHeP and m\@rof (CYY)n NYY,
COA;  R3genali@idn 8RBaaE prddyml ssmisRd 3@ eRe by Md\éowstea\!at@@\éndﬁﬂe

t oget her al so denote unbranched al kenyl having 3-4 C atons, which can be

15nonos 8@YHen Wae@aee LRBOa?H&“SrSt?'H'Z%P% fragisiop; Ry peiutiofhcayd beppetiadhe

i ndepenggmtdreyé d%;f]sone another by N, 0 and/or S, under the proviso that R2

and at nobst one adj acent R3 are together; Rbdenotes Hal, A, -(CYY)O0-O0Y,
-(CYY), - NYY, (CYY)n-Het3, -NY-CQOA, 20- CONY—(CYY)nNYY -0(CYY) n- Het 3, =0,

- S02- NYify) ofdtrenf) Ho@ﬁran acl{&ngettiddY Secordifd 10 the\NOENRIbN Wers mileactigs H or

A, 25Adenotes I-4 atons, in which 1-5 atons may be replaced by F and/or

d; Het §8€§rﬂ)?fe\éa$&"%%t’ﬂq’edtaéap%%19}t9pﬁc het erocycl e having 3-6 C atons and

1-2 N and/or 0 atons, which can be m)no- or d| substituted by at |east one

substituent selected fromthe group of - ( Yan oY, -(CYY)n-Nyy; 30
Hal #@nofksTabletsy A mixturg,of 1. kagof Anpahye wrwleni aC@rdlagé? he ingensing kg of

physi ol pgtgsal hy »@%%tawb@raalotzs@ 8RBRGINd 0.1 kg 8Bmagresidr SRarIENaaccor di ng
to any of claims 1 to 7, which are selectedformt% group of: 7 N N
- pressed tq\give tablets in a cppygntignal manner iy spciya way.thaf each taplet contained

10 mg of active mgredlent.

15  (F) Coated tablets: Tablets were pressed analogously to Example E and subsequently

coated in a conventional manner with a coating of sucrose, potato starch, talc, tragacanth

and dye.

(G) Capsules: 2 kg of an active ingredient according to the invention were introduced into
20 hard gelatin capsules in a conventional manner in such a way that each capsule contained

20 mg of the active ingredient.

(H) Ampoules: A solution of 1 kg of an active ingredient according to the invention in 60 | of
bidistilled water was sterile filtered, transferred into ampoules, lyophilized under sterile
25 conditions and sealed under sterile conditions. Each ampoule contained 10 mg of active

ingredient.

() Inhalation spray: 14 g of an active ingredient according to the invention were dissolved in

10 | of isotonic NaCl solution, and the solution was transferred into commercially available
30 spray containers with a pump mechanism. The solution could be sprayed into the mouth or

nose. One spray shot (about 0.1 ml) corresponded to a dose of about 0.14 mg.
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CLAIMS

10

15

20

25

30

1.  Compounds of formula (l)

)

wherein

W,, W; denotes independently from one another N, NO or CR3;
Ws, Ws - denotes independently from one another N, NO or CR4;
under the proviso that at least one of W;, W3, Ws or Wg denotes N;

R1 denotes a monocyclic carboaryl having 5-8 C atoms, Het' or a monocyclic
heteroaryl having 2-7 C atoms and 1-4 N, O and/or S atoms,

each of which can be substituted by at least one substituent selected from
the group of Y, Hal, CN, OY;

R2 denotes Ar, Het' or Het?, each of which can be substituted by R5;
R3, R4 denotes independently from one another H, NYY, -NY-COY, A, OY or COOA,;

R2, R3 together also denote Alk under the proviso that R2 and at most one

R2-adjacent R3 are together,

R5 denotes Hal, A, -(CYY),-OY, -(CYY)s-NYY, (CYY),-Het?, SY, NO,, CN,
COOY, -CO-NYY, -NY-COA, -NY-SO,A, -SO,-NYY, S(O)nA, -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, Alk-OH, -CO-NY-(CYY),-NYY, -CO-NY-Het® or
-SO,-Het?;

NO

N
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Y denotes H or A;
A denotes unbranched or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms can be replaced independently from one another by
5 Hal and/or in which one or two adjacent CH, groups can be replaced
independently of one another by a O, S, SO, SO,, a -CY=CY- group and/or a
-C=C- group;
Alk denotes unbranched alkylene, alkenyl or alkynyl having 2-5 C atoms,
10 in which 1-2 H atoms can be replaced independently from one another by
R5 and/or in which 1-4 C atoms can be replaced independently from one
another by N, O and/or S;
Ar denotes a saturated, unsaturated or aromatic, mono- or bicyclic carbocycle
15 having 6-10 C atoms;
Het' denotes a saturated or unsaturated, mono, bi- or tricyclic heterocycle having
2-19 C atoms and 1-5 N, O and/or S atoms;
20 Het? denotes a mono, bi- or tricyclic heteroaryl having 2-19 C atoms and 1-5 N, O
and/or S atoms;
Het® denotes a saturated, unsaturated or aromatic, mono-, bi- or tricyclic
heterocycle having 2-19 C atoms and 1-5 N, O and/or S atoms,
25 which can be substituted by at least one substituent selected from the group
of Hal, A, -(CYY),-OY, -(CYY),-NYY, SY, NO,, CN, COQY, -CO-NYY,
-NY-COA, -NY-SOA, -SO,-NYY, §(O)mA, -NH-COOA, -NH-CO-NYY, CHO,
COA, =S, =NY, =0;
30 Hal denotes F, Cl, Brorl;
m denotes 0, 1 or 2; and
n denotes 0, 1, 2, 3 or 4;
35

and/or physiologically acceptable salts thereof.
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2. Compound according to claim 1, wherein

W;, W; denotes independently from one another N or CR3, preferably CR3,

W5 denotes N or CR4, preferably CH, and
W;s denotes N or CR4, preferably N.
5
3. Compound according to claim 1 or 2, wherein
R1 denotes phenyl or a monocyclic heteroaryl having 3-5 C-atoms and 1-3 N
atoms, each of which can be mono-, di- or trisubstituted by at least one
substituent selected from the group of A, Hal, CN and OA.
10
4. Compound according to any of claims 1 to 3, wherein
R5 denotes Hal, A, -(CYY),-OY, -(CYY),-NYY, (CYY),-Het?, -NY-COA,
-CO-NY-(CYY),-NYY, -O(CYY),-Het®, =0, -SO,-NYY,
-O(CYY),-CO-NYY, -O(CYY),-NYY, -(CYY),-NYY or COA.
15
5. Compound according to any of claims 1 to 4, wherein
Alk denotes unbranched alkenyl having 3-4 C atoms, which can be
monosubstituted by R5 and/or in which 1-2 C atoms can be replaced
. independently from one another by N, O and/or S.
20
6. Compound according to any of claims 1 to 5, wherein
Het® denotes a saturated monocyclic heterocycle having 2-7 C atoms and 1-4
N, O and/or S atoms, which can be mono, di- or trisubstituted by at least
one substituent selected from the group of Hal, A, -(CYY),-OY,

25 -(CYY).-NYY.

7. Compounds of formula (Il)

(in

30 wherein
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R1 denotes phenyl or a monocyclic heteroaryl having 3-5 C-atoms and 1-3 N

atoms, each of which can be mono-, di- or trisubstituted by at least one
substituent selected from the group of A, Hal, CN and OA,

5 R2 denotes phenyl, a monocyclic heteroaryl having 2-5 C atoms and 1-3 N
and/or O atoms, or an unsaturated bicyclic heterocycle having 7-9 C atoms
and 1-2 N and/or O atoms, each of which can be mono- or disubstituted by
at least one substituent selected from the group of Hal, A, -(CYY),-OY,
-(CYY)-NYY, (CYY),-Het?, -NY-COA, -CO-NY-(CYY),-NYY, -O(CYY),-Het?,

10 =0, -S0O,-NYY, -O(CYY),-CO-NYY, -O(CYY),-NYY, -(CYY),-NYY, COA;

R3 denotes independently from one another H, NHY or -NH-COY;

R2, R3 together also denote unbranched alkenyi having 3-4 C atoms, which can be
15 monosubstituted by R5 and/or in which 1-2 C atoms can be replaced
independently from one another by N, O and/or S, under the proviso that R2
and at most one R2-adjacent R3 are together;

R5 denotes Hal, A, -(CYY),-0Y, -(CYY)-NYY, (CYY),-Het?, -NY-COA,
20 -CO-NY-(CYY),-NYY, -O(CYY),-Het?, =0, -SO,-NYY, -O(CYY),-CO-NYY,
-O(CYY)-NYY, -(CYY),-NYY or COA;

Y denotes H or A;
25 A denotes 1-4 C atoms, in which 1-5 atoms may be replaced by F and/or Cf;
Het® denotes a saturated monocyclic heterocycle having 3-6 C atoms and 1-2 N

and/or O atoms, which can be mono- or disubstituted by at least one
substituent selected from the group of Hal, A, -(CYY),-OY, -(CYY),-NYY;
30
Hal denotes F, Cl, Bror|; and

n denotes 0, 1, 2, 3 or 4;

35 and/or physiologically acceptable salts thereof.
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8. Compounds according to any of claims 1 to 7, which are selected form the group of:
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*N- N-- N* - 142 - 9. Process for manufacturing a conpound of formula
(I') comprising the steps of: (a)reacting a conpound of fornmula (I11)

R6 NNRL1 5¥0I2pd1/oahsei n R6 denotes Hal, OH or B(OH) 2, an@CREPand/opaH3 have
the meaning as defined in claim1, 10w %lp a conpound of forrmula (1V) RRW\w
116 W8 Wb R7 (IV) wherein R7 denotes Fd , OH, boronic acid or a ester of
boronic acid, and 15R2, W, W8, Wb W5 and Hal have the neaning as defined
inclaiml, to yield the cgmpound of Agkquia () WRR\w 116 W8 Wb
1-........ --.., ., NNRL (I){ 20w Wo and W5 have the
meani ng as defined in claim1, 2010/ 007743 - 143 - (b)
reacting a conpound of fornula M3 W5 5
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I NNR1 wherein R1, Hal W, W38, Wb and W5 have the neaning as defined in
claiml1, with a conpound of fornmula (VI) or a ester thereof R2B4OH OH (VI)
wher ei n REOhas/®h®eneani ng as defined in claiml, to yi ecCi/mPh@ovorrpdund of
formJIa(I) RRW.1\w i 6 W\ W35 _ )
N e T , NNRL (1) wherein Rl, R2,
\/\1 V\B V\B and W6 have t he neani ng as deflned inclaiml, and optlonally
(c) converting a base or an acid of the conpound of formJIa (I') into a salt
t hereof. WD 2011/ 095196PCT/ EP2010/ 007743 - 144 - | nt er nedi at e
Corrpound% @To‘fﬂﬂsﬁ‘?ﬂ raarcquq:t}mng g)con*(p%mq)pf fewtlll?)(l) %mpnsmg the steps of:

o ﬁa) react?n%acoﬁ‘npound—bf\formula(lll)| NNRL R2w'i 11 6 W Wb R7 5(1V)

HaI A||\WI 6 WB Wb NNRL O 1 NNH R1 610Where| n R6denotes Hal, OH or
B( OH) 2;
| ~ AN
= =
N N R1

5 ()
wherein
R6 denotes Hal, OH or B(OH),, and

R1 and Hal have the meaning as defined in claim 1,

10 with a compound of formula (1V)
R2._ VA
We
W3\|/W5
R7
(IV)
wherein

R7 denotes Hal, OH, boronic acid or a ester of boronic acid, and
15 R2, W,, W3, W5 W, and Hal have the meaning as defined in claim 1,

to yield the compound of formula (1)

rR2_ WA

0
20 wherein R1, R2, W,, W;, W5 and Wg have the meaning as defined in claim 1,

or



R7denotes Hal, OH, boronic acid or a ester of boronic acid; and 15R1, R2,
W, W8, Wb, Wb and Hal have the neaning as defined in claim1; and/or

physi ol ogWvoabiwyovarweept abl e salts thereof. WD 2011/ 095196PEPLEHPA0T@3 007743
- 145 - 11. Internedi ate conpounds, mbqgg_are sel ected fromthe group of:

J OOH 00 NN.-0-,-e. NO HH WO 2011/ 095196PCT/ EP2010/ 007743 - 146 - 12.
Use of conpounds according to any of clains 1 to 8 and/or physiologically
accept abl e S&J)tSretaﬁﬁ,ﬁQBQEOMBUhd'lbifbi-rﬁli_ugg\/)ATP consunm ng proteins, preferably
TGF-beta recept or ki nase, RON, TAK1 and/or CHK2, wherein an | C50
of the conpounds anounts to |ess Bphhan . Y'RM preferably |l ess than 0.1 pM
13. Medi canent conprising at | east on& co und according to any of clains
1 to 8 and/or physiologically accept ke\ ts. 10 14. Pharnmaceuti cal
conposition conprising as active ingré San effective anount of at |east
one conpound according to any of clains [L to 8 and/ or physiologically
acceptabl e salts thereof together th rmaceutically tol erable

adj uvants, optionally in conbinat(j on WM t | east another active

i ngredi ent selected fromthe gro strogen receptor nodul ators, (2)
androgen receptor nodul ators, (3) €ptor 15nodul ators, (4)
cytotoxic agents, (5) antiproliferative agents, (6) prenyl-protein
transferase inhibitors, (7) HVG CoA reductase inhibitors, (8) H 'V prdVease

Lransferase i nhi bi tars, (7) HVG 0A reducta: H YV
angi ogence s | AP BEra &1 HEWEWEAR A Wihale Mean Bl J° g B 1,

and/ o physi ol ogically acceptable salts 20t hereof for use in the
prophylactic or ther | 5dtoF R IR/ N S &t Qibpring of di seases

sel ected fromthgmgrag%%dfu cancer, {Kyr%or gr o%r{ﬁ, netastati c grow h,
fibrosis, restenosis, HV infection, r@dgenerati ve di sorders,

at heroscl erosis, inflamuation and di sor'gders of wound heal i ng, angi ogenesi s,
cardi ovascul ar system bone, CNS and/ orOPNS. 25

V)
wherein R2 has the meaning as defined in claim 1,
10
to yield the compound of formula (1)
R2_
We
W We
l AN ~
= 7
N N R1
)
wherein R1, R2, W,;, W3, W5 and Wg have the meaning as defined in claim 1,
15

and optionally
(c) converting a base or an acid of the compound of formula (l) into a salt thereof.
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10. Intermediate compounds of formula (l11), V), (V) or (VIH)
R6

()

(V)
W

I
W. W

3V
~
|
N

N R1

D

AN
AN =
V)
O
G
|/

O R1

(VIIY)
wherein

R6 denotes Hal, OH or B(OH),;

R7 denotes Hal, OH, boronic acid or a ester of boronic acid; and
R1, R2, W,, W3, W;, We and Hal have the meaning as defined in claim 1,

and/or physiologically acceptable salts thereof.
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11. iIntermediate com-pounds, which are selected from the group of:

) o o o
o] OH EYLO/ ~o fo)
N u ° N u ° /go N/ NH,

o] ~ o

=
N NH

~
OH O o O N~ NH
cl CF
d%? W? o 0
_ _ Me/Et
N~ N “oH N"  NH, F F

b 1
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12. Use of compounds according to any of claims 1 to 8 and/or physiologically acceptable
salts thereof for inhibiting ATP consuming proteins, preferably TGF-beta receptor
kinase, RON, TAK1 and/or CHK2, wherein an ICs, of the compounds amounts to less

5 than 1 pM, preferably less than 0.1 uM.

13. Medicament comprising at least one compound according to any of claims 1 to 8 and/or
physiologically acceptable salts.

10 14. Pharmaceutical composition comprising as active ingredient an effective amount of at
least one compound according to any of claims 1 to 8 and/or physiologically
acceptable salts thereof together with pharmaceutically tolerable adjuvants, optionally
in combination with at least another active ingredient selected from the group of (1)
estrogen receptor modulators, (2) androgen receptor modulators, (3) retinoid receptor

15 modulators, (4) cytotoxic agents, (5) antiproliferative agents, (6) prenyl-protein
transferase inhibitors, (7) HMG-CoA reductase inhibitors, (8) HIV protease inhibitors,

(9) reverse transcriptase inhibitors and (10) further angiogenesis inhibitors.

15. Compounds according to any of claims 1 to 8 and/or physiologically acceptable salts
20 thereof for use in the prophylactic or therapeutic treatment and/or monitoring of
diseases selected from the group of cancer, tumor growth, metastatic growth, fibrosis,
restenosis, HIV infection, neurodegenerative disorders, atherosclerosis, inflammation

and disorders of wound healing, angiogenesis, cardiovascular system, bone, CNS
and/or PNS.
25



