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Studi es of the spatiotenporal w ndow of roles of ALK4 in enbryonic
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treatment of cancer and other disorders. The inportance of TGFR receptors
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In addition, in ECs TGFR |ligands are able to stinulate two pathways, with
Smad 1/5/ 8 phosphoryl ati on downstream of Al k1 and Snad2/ 3 phosphoryl ation
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TGFR inhibitors for the treatment of cancer were reviewed. There are further indications
and pathologies, indirect targeting cancer, wound healing and inflammation via anti-

35 angiogenesis, blood vessel formation, stabilization, maintenance and regression.



5 wth TGFR signaling nodul ators can be expected. The TGFR superfamly in
cardi ovascul ar di sease, |ike atherosclerosis, myocardial ischema and
cardi ac rwoodaliong9i s focus of an issue of cardi ovascul CTEPIEA0CIV54
Further details on the biochem stry of T&FR are disclosed in WO

2009/ 004753, which is 10incorporated in its entirety by reference in the
di scl osure of the invention hereby. Several TG beta receptor kinase

i nhi bi tormgﬁ@ﬂeslshﬂhbldeoelspmndommmﬁdls fDBT preSexiting 4essdld, Iilﬁ&utfcﬁl ihhe
public from on. cI ni cal m%mg es and several inhibitors are known by code

in public8 f 9evel PR a’r"ge%eeﬁﬁeP&?anﬁewmﬁf‘wweﬂwﬂr&'fh?d.d'tmdﬁn

f rom pat ahbselﬁlhystcm@d:al rpeqcesaem&angubgeﬂms}s i lirap&rkait fﬁidurh@r drewtt) Mdbdtasis afd
TGFR receg%a $§ tn SOe%/ 13%?7,[0 descfr%g gn {j?s opyri di nes, WO

2009/ 1246 ’?”88& ?”r‘.f B SV RT Ul TS MO 3t 81858 Y H55ing SRV pterine corpus
pyrr 0I50py(endbmembp1yrowand iluves bamthMDané)O%ﬁéﬁ'éﬂi& ol 84ty aha phBr‘yﬂi@QﬂMétbﬂa‘ nes.
None of the refere to the thesis and use of conpounds of

te
formul a (9"°5&%y lé géqga%el 0\73% g S FRION; W\? b(?ﬁeht?{a'nt ﬁ%"t@bﬁ%‘é?e%‘?heﬁ'ndl ng
lr)10ve| gofnmvm&ssh ybta?m regemllﬁmhdasabrpastpxahteresclorlelatamazﬁﬁdeﬁ Wliamat, h%ﬁh&h?§ @fn@a”d
e use or t [o]4 canents en surprisingly foun
that the sc?o?Ppg%d fﬁ@%’éﬁ%&&g ) s?%éke "G et 6413'37{@%35%0%& &F diseasesd very
val uabl e tpbayaﬂd&elmnyudeadieganemmm @ dnblbétre rbmdmgttholethiaEFn%EﬁQmsde of
partieul ar R_rece tor nase- inhipitin gperties. The
i nven1t% i o(rjlbl? ec{ g{ef%()rm h %&fﬁag 207" PY ﬁﬁY"gc"( IIn URABriggnesis wage ?@(%nty 6 /NN R2
Ra(1) V\ﬁlﬁ@l&&éd@[ﬁéﬁwﬁmﬁ@@ﬁglﬂ @go0ated 13/ EpH/\ﬂe,ceMBr tyVsienoh fesiand pelent |y
from one t otes N or under
t he pr ow@g%% gtpﬂ "éaggts'%%ﬂﬁgg aﬁph%an%gh\gg_ %%%C%W&@Cwa’ Xdenot es
NRL, Alk m@r,ph@g@'reS@:(Rﬂ:mgI@Smd%aoglegedﬂ:s;sATbe mMywratiboefangtes visculatukdal ,  OY,
CN, -Al k- = A, p . - 0Al k- OV,
O o M G A s gl g e oot e
- NH- 39 Al deli§)C@neratih G@xiiakel Ny mathii-aROspécidlizatiddbf @62 vedsa) walN6r SRGtiral
- NY- S02Y, - N ) . NY- CO- R2, - NY- CO- NY- R2,
Y- oo RPPOR g Rlaion YIS el Regyiggon ofposg Brosgsss anariyerasion
- CO- NYY- NetveerGhdaghediabeells @0d KiveirtinkraHe¢!B; in@Dieh, sekbriadlipindkinaak p2ird aret e
- CH=CH, CO- NH-, - NH 00-,
- shooni VERK) TprrATEGRa Feh R ERbes. PURERIPCRE. Anqitgpigepy TS
or - CH=C( I—'léCBlilL/T GREBoMIt HALKS. Vesskldsse®@ily, Eiillanpfdem@on, SBJuting -SEabild¥¥on NYY
- NY- %Y’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 vascularization
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 de-
30 fects. 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 AIK5.
Both pathways cross-talk with each other. Alk5 knock-in mice with L45 loop mutations show

defective Smad activation. TGFB/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

physiological processes including proliferation, differentiation, migration, cell survival,



25- NH Al k- NYY, -NH COA, -NH CO Al k- NYY, -NH Het2, Het3, -0Ar, -NY-Ar,
OHet 1, NY-Hetl, Hetl, -NHS02'!, -NH Cyc, -NH Het3, -NH Al k-Het3,

- NH Al k- Gvo 20NH0@@9NY' !, - NH- CO- Het 3, - CO- NH- Het 3, - NH @0rAIPRo10¥00054

NH CO Al k- Het 3, - CO NH Al k- Het 3, - NH CO Al k- NH- COOY or CO NH Al k- NYY; 30
R2denot es a nonocyclic carboaryl having 5-8 C atons or a nonocyclic
heteroaryl having 2-7 C atons and 1-4 N, 0 and/or S atons, each of which
can be substituted by at | east one subs6i-tuent selected fromthe group of
A, Hal, CN, Ny'!, OY, =0; 35 WD 2011/101069PCT/ EP2011/ 000054 -9 denotes H
or A Adenot es unbranched or branched al kyl having 1-10 C atons, in which
1- 7 H at angiogenesiseanddpinunasupipilippse. Sinqeyepioteds eé@f@ﬁs&inwrspﬁaw Agtigsns c

at ons, i 8GBBodisedlsy the thRGRE ﬁ&ﬂ%ﬂdﬂﬂﬂdw HeQroyeaeD ther
by A, I—IafPj wgf@aﬁyo\ﬂ(ou 10 Al k enotte)c? al %/,I enes avin -6 C(?altomsmy i n @’“@J

1-4 H at bsorigenesjs cRasar £elisiacquire bp ARy |ty eyadehis | fﬁéh‘”ﬁ‘yaﬁ% bYa’HH‘/“B'F CN

Ar denot eg, 2nSALME A fthjorRESidnistt RLaPEeraded Widdidted AMOnosUppRisSA Iby Gecretion
15car bocycl e having 6-10 C atons, which can be substituted by at .| east one

substt uehTGEB| %@P@ﬂt W’BWQW@P@%‘M% %th'PEt-@ fhagifje patgntia vitch NjoRn. oy,
- Al k- 502y, emﬁ@‘tuh@r suppr@@i&"té"@&ﬁmo:’éﬁ%moté?@nN}SYometS%Wféctdﬂ\' 20Het i denotes a
eteroaryl having 2-7

nonocyclic tons and 1-4 N, O and/or S atons, which
can be substituted by at | east one substituent selected fromthe group of

A Hal, QrMion |§‘|trléhQ¥vtted/Nyka't@f}ameﬁy?écepﬁgcwex %W oiQNo groups of

25Het 2denot es a bicyclic heteroaryl having 2-9 C atons N at ons,
whi ch camrabsngmbéqnetsﬁ"@a-twoamkms? f%ﬁ?é’togwéi'?q YRt aQ%FYQEt'bf&C?PtBPﬁ t he

gr oupqof Ve eflof mehierSeRihe NOER sy of REIARNYY,
CN; E(e)t BJﬁChtagrg ﬂ%{?ﬁ&f%&%@%cﬁ co t;net erorc cl g hawr;% Tg-gg; 0%1 rars3 and

301- 4 N, whicinig/diwded inaraupsaiie hCE B chun end EMR/GOEPra)C

SN;J{E){S'[ It u%ﬁon@%&% ?QFWA%T\!}AE parhB g MdsAThER] bindiNg e(&X spediy todiistreath k- SO2,
’ responses that are dnfferentlally regulated in different cell types.

15  Importance of fibroblasts in mesenchymal-epithelial interaction in skin during wound repair
was described in an inducible postnatal deletion of TGFR RIl in skin fibroblasts. During
wound repair, expression of the ligand TGFR and its receptor types Rl and RIl are timely
and spatially regulated. CD109, a GPl linked cell surface antigen, expressed by CD34+
acute myeloid leukemia cell lines, ECs, activated platelets and T-cells are part of the TRR

20  system in human keratinocytes. Follicle Stem Cells (FSCs) in the bulge region of hair
follicle can give rise to multiple lineages during hair cycle and wound healing. Smad4, a
common mediator of TGFR signaling is part of FSCs maintenance. Smad4 KO studies in
mouse skin showed hair follicle defects and squamous cell carcinoma formation. The
potential suppression of TGFR delayed catagen progression in hair follicles. The well

25 - described role of TGFR in keratinocyte apoptosis during catagen phase is likely to involve

anagen-specific hair follicle components also involving co-localized TRRI and TRRII.

Abnormal activity of TGFB in fibrosis of several organs, such as skin, kidney, heart and
liver, is known, being a rational for use of TRR inhibitors in fibrotic diseases. Systemic

30 sclerosis (scleroderma), a complex disorder of connective tissue leading to fibrosis of the
skin and inner organs, was shown to be TGFR / receptor Rl dependent. Pulmonary arterial
hypertension (PAH) is a condition potentially treatable with ALKS inhibitors because
abnormal proliferation of peripheral arterial smooth muscle cells is driven by activated
TGFR receptors. Treatment in rats was successful with SB525334. Benefit in rat was also

35 shown with IN-1233. Renal fibrosis can lead to diabetes.



35Hal denotes F, C, Br or |; and/or physiologically acceptable salts
thereof. WD 2011/101069PCT/ EP2011/000054 - 10 - For the sake of clarity,
Rl; R5; RS0 2RM/10RB9t oget her have the indicated neani ng eoud@P2ith@o@s5OVi SO
that (i) RL, R5 together are absent if RL and R5 have the indicated
meaning, and (ii) RL and R5 are absent if Rl, R5 together have the

i ndi cated nmeaning. 5 In the neaning of -The present invention, the conpound
is defined to include pharmaceutically usable derivatives, solvates,
prodrugs, tautoners, epanti rs, r mat es_.and stereoi sqner,s,ther

Phel udt ngere el e deeRadr Y KaRe FRBITE VSIS St Ao R RAE ST L Lo T
usabl e dgighxiHg aRBhepatitis Gkras (BCTR AIplicAtion i€keow. §GRehsgsating & dibcdssed as

conmpounds according to the invention and al so sa- d.prqdrug conpounds.
The’er nan soievaine sty ol eost g btastictisas bl S, 2 e e BB e ¢
sol vent gR! &gitaedanhouriohs, astmpgesdad midrbgiia. &mprolementchf pathotpdical blitedme

mutual attractive farce. |, vates are, for ex ....mono-. ar di hydrates or
al kox¥ de¥ith G ﬂg‘éﬁpﬂdﬂ‘xgﬁ%t N e R ﬁée?‘g@l:gfwﬁ%@aémysm 8?"({%'85(:”'”
conpoundsgisaasoNide AtherGsddiesis Migsdardial.ischemis endrcargiacdemgdeling it ficaes of an nean
conmpounds accordin% to the invgntion whi ch have been nodified by neans of,
for exampsisye OhFRGOVASCURNIPSeH BYns, sugars or ol i gopepti des and which are
rapidly cleaved in the organismto formthe effective conpounds according
to the invention. These al so incl j odegr adahl. e ivatjves of
the conp&yrber dRia AN ti‘& BioFheAuS Wn?tjg'%%ﬂr? C%ét%fﬁ &@&?%@‘5@69@?’5&@&%#%, in
Int. 1d. RidrBratblim itSéntiéty(ByXefrendeinitise disdlesurs ef redmicbtien herebyhe conpounds
of the invention to be in the formof any desired prodrugs such as, for

exanpl e, esters, carbonates, carbanmates, ureas, am des or phosphates, in
whi ch casesetdl & GRchataréoepbordirege dalibitora@itiRviehibiers) asd carhpased seriég/arehr ough

nmet abolism Any c ound .t hat can.b nverted in-vj. to ovide th
bi oact i veieagaRa tiPUR RN AUl REISR AT SPus Pablos 2 KA BUFo8 n the
scope andn pabiid dontdin tIh aititulzint sevaral Mew ichersichientiie arepimodnifgsn patentvel | known

in the art and are described, (.e.qg. Wernuth | . er . 671-696,
The PPactf&aluss: 'M'BICE%% ar&hcé%{ngg iq b8 Nﬁ&gﬁ%gﬁ%@rseci@gg?ﬁ er?dg\ga%r d H,
Desi gn of2080033006 desdrivey irsiadiyGidinEs G006/ 1346 5 atkees thienbpyrinifibes A

Text book of Dr Lgn and Devel opnent, Harwood 6,~PHPL 4 shers, 1991) .
Sar d r of ooyt Hendts Ao AORR iR Srd A0S o e R
known t hahieabgyridiels. Rohs bithe esfesanees slirecteddo thve syinthessind usemf cenpbondst es
whi ch may mhﬁﬂ@%ﬁﬂgr@grLgtg Iﬂkemﬁse elicit the desired biological effect -
in some &fed $4°SUBRT PR%Wor e pronounced form Any biol ogical Iy active
conmpaynd that was converted in-vivo by netabolismfromany of the conpounds

of the invention. i net abol i.te within the scope and prit of .the

"nvent onthe3eventiendad 174 RAe IR ER IO Ao PRE R Rt BBt nds of

t he i nvensdragularaiiodeewhioh the bé ased fifr thehpreparatiomet meedisaroéntas ket o- enol
tautomers. All stereoisoners of the conmpounds of the invention are
contenplated, either in a mxture or in pure or substantially pure form
The conpomRgsbedn slrprisimyle fduindrthatahe horapouasiy rmcedrding to thetisventiah aadsalts t he
carbon at ons. nsequent | h ocan. exist .in [ f ' acenat es,
in the foﬁ?‘ﬁ{e@f% Ve 3'”3%3@%?%%%?@@%3? rc())rp%rdnlegé"{h E?géﬂ rI\T“}seﬂct)cr’lglg(r?léc{' rllr(i form of
m Xt ur es pdrtitdiers thegrexhibit JiGH-8 regeptard kihass-inbikitgerreperide TineXventen relgtehiave
any desired nixing rFFionglthe stereoi sonmers. Thus, for exanple, the
compoundsOTAENHRHOLRITYA Whi ch have one or more centers of chirality and
whi ch occur as racemates or as diastereoner m xtures can be fractionated by
nmet hods known per se into 10their optical e isoners, i.e. enantioners or
di astereonmers. The separation of the cogpgunds of the invention can take

pl ace by colum separation on chiral or ronchisal phases or by
recrystallization froman optionally rxal lw active solvent or with use
of an optically active acid gé by

active reagent such as, for
subsequent elimnation of the r
use of m xtures of the conpound
m xtures of two diastereoners,

base o ivatization with an optically
s _optically active al cohol, and

» The invention also relates to the
g to the invention, for exanple
\ s RN the ratio 1:1, 1:2, 1:3, 1:4,
1:5, 1:10, 1:100 or 1:1000. Thgse are particularly preferably m xtures of
st er eoi sonmeri ¢ conpounds. 20 The nomencl ature as uséd herein for defining
conpoggdswhggggcially t he conpounds according to the invention, is in
gener based on the rules of the | UPAC- organi zation for chem cal conpounds
and especially organi c conpounds. The terns indicated for explanation of
t he above conpounds of the invention always, unless indicated otherwise in
25t he description or in the clains, have the foll ow ng neani ngs:




The term "unsubstituted" neans that the corresponding radi cal, group or

noi ety has no substituents. The term "substituted" neans that the
correspongiongiw@dicsal , group or noi ety has one or nore pghatreéupntoss Were
a radical has a pIuraIrty of substituents, and a 30sel ection of various
substituents is specified, the substrtuents are sel ected independently of

ol ur al 1NN o PGBt et (R S anlPPR TR0 B CC P ecaton of

such substituent rray differ fromeach ot her (e.g. rret hyI and ethyl). It

shal | eY]\énderstg Cﬁoor(’(ij ly that a nultiple substitution of any radical
of the ihVvention ? nvolve i dentical or different radicals. Hence, 35if

i ndi vi dual radi cal s occur a nunber of times within a conmpound, the radicals
adopt_ t meani n s i,ndj,C i ndependently of one another. WO

2011/%01 PCT/ ?ﬁ H&SE@%‘ 12 - The terns "alkyl" or "A" refer to
acyclic saturated or unsaturat ed hydrocar bon radi cals, which may be

branched or trar .5, 6, 7, 8 9 or
10 car boH" %ﬁ Fxo'sgt&%%h f%p an |S@B£X es F %Eﬂ?$§ ‘e al kyl radicals
are nethyl, ethyl, n-propyl, |sopropyI 1, 1 1,2- or 2,2-dinethyl propyl,
1- et hyl propyl, 1- et r lp4.51- ethyl 2- nethylpropyl 1,1,2- or
1,2, 2-t rF(rret hyl p ?Q Nr%“gg‘wlﬂ Igrcss)ro ul?yI sec-butyl, tert- butyI 1-, 2- or
3- neﬂmylbutyl 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 3,3 drnethylbutyl 1- or
2-ethylb n- S ntyI neo-pentyI, tert-pentyl, 1-, 2-, 3- or
- et hyl - Egntyl ﬁgﬁ&XLﬁ A(R |sohexyl, n- heptyl, n-octyl, n-nonyl,

n- decyl, n- undecyl n- dodecyl n tetradecyl, n-hexadecyl, n-octadecyl,

n-i cosany,. n- do%gsgrggh Qﬁ@ﬁég’ Cﬂﬁekﬁ(ré?%é?b‘i%mY ch A\Nﬁwntr on, "A"

denot es unbranche avin 0 C atoms, In 1-7 H
atons may be rept@akeOBy-QAdk-NYX, n@NK TpY-éfQ,QYe@A'KAHeﬁeN@t eNHAGRRYed or

brangged al kyl haNHngklkAfoq a'ﬂ: éo]nﬂo%\ﬁh ﬂl&)é{llﬁ t&rNe(p(l aced by F

and/ d . Most referred i$ is for

exanpl e a 15net hyINH GOHaL’, -NY&@‘DY 1"@6§po)5y“NH_§Gt-9~| rNUﬁiﬁtyl-NHtFé?ft butyl,
sec-butyl, tert- ngYéo 2 %Whﬁ NY-LeRRIENYS o, 12! fmrdetgrrfr Ry

pent af | uor oet hyl I uor oet 1 br ononet especi al met hyl ,
ethyl, propyl or -OATf- Nde%rorﬁélﬁﬁfleY-IHetl sC@ NYGHIYY . (% f"!ﬁ’fsr@'dCQrUU Ikdtet®, of
t he inventr on that "A" denotes nmethyl. It shall be understood that the

respective denotation of "A" is independently of one another in radicals Rl
to REP Y,RIORS, Atogetherialsogarpiarteitielt3 -COO=FheNtes -CE&RYFa-kyr or "cyc”

for the purposes egmatr Nnv bt,{"qn NAafEns -§6,-Rat UN ﬁg@ -an H%fl dal 1y

unsat ur at ed non-ar ydrocar bon ups adf ca having 1 to 3
ri ngs, that contaCH- ?S(deHQﬁ) C&MN@:RW—@%@(H%M preferabl y 3to 9
carbon atons. The cycl oal kyl radical may al so be part of a bi- or

pol ycyclic system where, for exanple, the cycl oal 25radical is fused to

DL ot or oardenotss Hid 1%, O, DY (EORY doPINBG MEY oY B9y
possifl e and desi p)ﬁﬂArk'm rrnprbep(c\S)NHB@Awnmmettzheetwmwmémf the

general formula ( can be ted via ané ossible ri n@é‘nenber of the

cycl oal kyl radi caDHeExb.'PﬁJT'@s "Jﬁft sHtB1Ye -NEGYsatyHe adi-AlksHar e

cyclopropyl, cycl. ﬁerAne'ov CKH-Bag Y| wmmdn&exmwnmtobnntdmu@ml ooctyl,
cycl odecyl, cycl ohexenyl cyc!ﬁsentenyl and cycl ooct adi’ er% 30 In a

preferred enbodi n"é‘fﬂ:C@f"’\'k'l'ﬂé’"‘3 ¥ H-G¥K-Hetdy NH-@eryk-d4H-e (08l kyl having 3-7
C atons, in which may be replaced independently of one another
by A Hal and/ or 8Y Nbre preferred is C5-Cr7-cycloal kyl, in which one H
atom3tay be replaced by A Hal, OH or OA. A highly preferred

G- C7- Cnyzga' kyl d’é@gie%aé mbﬁoéreﬁ&esbbseyn%fmgls 8C arrngepenﬁarfocyaréqfe@éreéerl
350r cycl oheptyl reover, the definition of "A" | so” conpri se

cycl oal kyl s and |hawr§2600@t°ﬁ‘|§rﬂnide1d4hhpa@ﬂds°rr%@t8m§rs to Q/c WO

2011/ 101069PCT/ ERg(] s %Qﬂ%n'b%%ublﬂﬁteﬁq{yrﬂt e%lskoné efb%r.eehpsérmé@n&mﬁe or
branched al kyl ene, al kenyl or al aving 1, 4, or 6 C atons,

i .e. C, -C6-al kyl egreup ot2-hi®. Nk léYan@ C2- C6- aI kynyI S. AI kenyl s have at
Ieast §ne C-C doubl e bond and al kynyls at |east one C-C triple bond.

Al kynyls may additionally also have at |east one C C double bond. Exanple
of suitabRa, B4 ky| ¢gnetesdnsenandentlyfeornena pnether Hed Hiale@l, NBY oY €Pik-NYY,
butyl ene, pentyl egenylagxyl ene, isopropyl ene, isobutylene, sec-butylene, 1-
2- or 3-nethyl buty ene '1,1-, 1,2- or 2,2-dinethylpropyl ene,

1- et hyl propyl ene, 1-, 2-, 3- or 4-nethyl pentylene, 1,1-, 1,2-, 1,3-, 2,2-,
2,3- or 3,3-dinethyl-



butyl ene, 1- or 2-ethyl butyl ene, 1-ethyl-1-nethylpropyl ene,
1-ethyl-2-nethyl propylene, 1,1,2- or 1,2,2-trinethyl propylene. Exanple of
sui t abl e wbkenyiosocar e al l yl, vinyl, propenyl 10(- CI—IZCIt@HZrEPaﬁIrMGMsﬂ-B;
-C(=CH2)-CH3), 1-, 2- or 3-butenyl, isobutenyl, 2-nethyl-1- or 2-butenyl,
3-net hyl - 1- butenyl, 1, 3-but adi enyl, 2- et hyl - 1, 3- but adi enyI
2,3-dimethyl1-1, 3- butadienyl, 1-, 2-, 3- or 4- pentenyl and hexenyl. Exanpl e
of suita};le al ky ahe ﬁt hynyI propynyl (- CH2- CEECH, -CEC-CH3), 1-, 2-
or 3-but'ynyl, éﬂ%ﬁf‘?ﬁ eXynyI and or pent-3-enl-in-yl, particularly
propynyl . 15 In a pref erred enbodi ment of the invention, "A k" denotes
unbranched or Ie e i ich 1-4 H atons
may be r‘bepl aced eﬁ‘ageﬁéwg’ LG S %ﬁ\gﬁ%dn%f hgv' éqHa Cato or CN. A nore
preferred "Al k" |dw1rmihe's7thhbhoarsodwd>ea‘ebybedrby Hal;i ng 1- 6 C atons, i.e.

met hyl ene, ethyl ene, propyl ene, butylene, pentylene or hexylene, in which
1-2 20atons may be replaced by F and/or . Mst preferred is

Cl_3-al kgydene pderotesudyatoatioybingplires3-GfC affonsh ar e net hyl ene, et hyl ene and

propyl ene. is a.hi ferr k"
denot es net hyI en'B“g\’ hg{]ﬁilf—l' gf?@‘ ‘lfa[neo%hr%%(a%e uné%r?Jsetng O%h%a%r]‘{nﬁg%rr Ee) pectr ve
denot ati on of " AH¥"andforiOdependently of one another in the radicals R3 to
R6, Ar, Hetl, Het2 and Het3. 25 The term "aryl" or "carboaryr for the
purposes of this invention refers to a nono- or polycyclic aromatic
hydr@car Ren syst dsmotdsaalkyignsShavindl#6 Gawimver,ably 4 to 10, nore preferably 5
to 8 carbon atons, i I i T nmaaryl™

al so incl udes sy'gt"gﬁ\%‘ f% '\%\ﬁﬁ?ﬁs ?%Fegéa'r%g?a %fén%ggérﬁdee%l&lggﬂ%rﬁ Qrﬁc%tnegr dgfl_-ig}or

pol ycyclic saturaidia,Ciartially 30unsaturated and/or aromatic system such
as where the aromatic cycle is fused to an "aryl", "cycloal kyr, "heteroaryr
or "heterocyclyr group as defined herein via any desired and possible ring
nmenber OArthe argénatexda saturatdtheinsatudited or arotfabic. goamopwnbisydic t he gener al

for a (I) can V, ssible ring nenber of the aryl

radi %arggé%:ﬁeﬁﬁ% eés %@ R‘Sadr cal s are phenyl, biphenyl,

napht hyI 1 naphWhgch caﬁbaaphstﬁyﬂed@mdtmmnﬂmm}abnt Yelacted ﬂ(ewﬂsaagnonp@&nyl,
i ndenyl or 1,2, 3 t gt.n ahpugr ?ﬁaht I 2811 698 000054 -
14 - Preferred ?b%a'?é}l ésj‘} g theR?QnQ/En ré&gﬂo% ongﬂ-{y subst’i t ut ed
phenyl , napht hyl @m{lN\ﬁf pﬁ@rz'lyYY, Gire prefer abI y optionally substituted
nonocyl i ¢ carboaryl having 5-8 C atons, nost preferably optionally
substituted phenyl, highly preferably optionally substituted phenyl if

def i p@d Het't er s defotéRa mamhiocydlic hetesogryldfayingedd’ Caatbmarapdd -4 N, Orand/angent i on
can be 55ubst| tug%g,l by at | east one substituent selected fromthe group of
A, Hal, '=0. The term "heteroaryl"™ for the purposes of this

i nvention ref er swhizhaad-beSubptitafedrtyist Jeast one snbstitugnicsaigcigsl fyorp the groupof

7- menber ed nono- A0 SEdYC. t ar Y\?"’@ h conpri ses
at least 1, V\/nere r<§1|pgrejc}(?/jrrat*e ﬂ{sgvgmgsbﬁgfﬂsc%gm%%%ls prr\gferably
10n|trogen oxygen and/or sulfur, where the heteroatons are identical or
diff oThe n f ' 3 or 4, and
Chat 201 158 e UG SO RERaR REind 3 AE SRR LA dpry 3 07 4

" het er oar yr al sowhinblaaode supstitates byratigast ane ﬁ@sah@héﬁ'@twwfé thegfeaptof of a
bi - 0" POI Yeyel | sl HaploRd ooy il by, W sbunaypdorndier s A iy syst em
such as where the aronmatic’'cycle is fused to“an "aryl cyczl oal kyr,
“heteroaryr or 15"heterocyclyl” group as defined herein via any desired and
possi bl e ,ring ne t he
corrpoundé-i df the%gg‘?fggfé Stapg?tglajt@&%%éﬁ%a‘%%gg&g!‘efh:ﬂ?gd?e:@gétgﬂ\ﬁtaggss| ble ring
menbao of the hetlet NaPyandfas@ atams, Exanpl es of suitable "heteroaryr are
pyrrolyl, thi enylwhréf‘r'%a\lrlbe éd’ﬁ's%?e‘dll)ﬂ)at k44 aﬁé’%ws’trtdeﬁpéefééé?fr&ln thé’g Plo\fl

oxadi azol yl, isoxazo Q})/r azo ri pyri nyl ,
pyrazinyl, indolw, Had]lQ\h(Q @y -Alk- @dqtﬁlh-@()znéw -MYda WYY tGNazol yI ,

triazinyl tetrazolyl pht hal azi nyl, indazol yl, |ndoI|2|nyI qurnoxallnyl,
qui nazol |"’Wy pteridi nyI , carbazol yI , phenazi nyI , phenoxazi nyI ,
phenot hi azr nyI and acridinyl. It is preferred that "heteroaryr in the

r eal radr eERNS @ nonocyclic heteroaryl having 2-7 C atons
and %%t §2 0 an #tg%%gbatoms whi ch can be substituted by 25 at |east

one substrtuent sel ected fromthe group of A, Hal, CN, Nyy, OY, =0. It is
al so prefer abMbie daft Hé‘? dseal ns of R2 radi cal represents a
nonocycl i cdzog&’bg%?l%fg'cﬁ@r {)é § 8 3 T whi ch can be nonosubstituted by at
| east one substituent sel ected fromthe group of A, Hal, CN, Nyy, OY, =0.
Hence, the aforenenti oned heteroaryl and carboaryl shaII represent the
preferred I\/Iarkush group for the radr cal R2 30 In a nor e preferred

R T B oy I 1



4- or 5-ylor pyrazolyl, each of which can be nono- di- or trisubstituted by
at | east one WO 2011/101069PCT/ EP2011/ 000054 - 15 - substituent sel ected
from t he woeup/oiosk, C, Br, CH3, CF3, CN, OCH3, OCF3. PrTiEp26019Mog4
preferred that R2 i s phenyl, pyridin-249l-, 2-fluoro-phenyl,

4-f| uoro-phenyl, 2-fluoro-5-fluorophenyl, 2,4,5-trifluoro-phenyl,
2-fluoro-5-chl oro-phenyl, 2-fluoro-5-brono-phenyl, 2-fluoro-5-
trifluoronethyl-phenyl, 2-fluoro-5-trifluoromethoxy-phenyl,

3-chlor OF&QFQ%ke éf‘?b'lérrtil fli“@i‘fp'ﬁ%t h&l' RB I?@d&’tl\er h@vérﬂ{eh%lcﬂ)éﬂ 'nﬁﬂa‘ﬁrn%’u)ﬁder the

pyr azol yrazol - 3- pyrazaol - I't shall be

under st omrdwshmatt('hgﬁ% rﬁ%ﬁ,ﬁthv@rﬁégﬁ’ﬁﬂﬂ %hanRs Rave the ‘Pﬁ’iﬁ@ﬁ@ ﬁ}f@ﬁtnﬂya'i‘ﬂ one
anot her ('tuf'Rtl hdrefhealpiehiat I31 RS tifatheRhavétheliftiGitBgmeahfig! t 1S preferred

t hat eroaryr in the realns of "Heti" represents a nonocyclic heteroaryl
havirﬁg 2-7 C atons and 1-4 N, S and/or O atons, which can be substituted by

at | east InQQf E%é%ﬂgl Jflt!%]breggﬁtqﬁ&&lﬁoﬁ rtﬂﬁc\{%{r‘ﬂﬁc&ﬁ&ﬂ@eﬁﬁedﬁo ihé@ide OY, COOY,

- Al k- O, . In a nore preferred
enbodi rremarmacemaﬂm%aw? gﬂnqug@s SBB‘ﬁ@?e@”ﬁ"”ESHﬁH’@B}ﬁE‘F i02REBeSar yl  havi ng

2 7 C at F%EV%R% aridstdleBlsBfers WMBHEOR iFAIdIRG MBS kEESKIn Bl ratidst Het 3, A and/ or
S

under stood that the respective denotation of "Heti" is
|ndependently of one another in the radicals R5 and R6. It is preferred

t hat 5 he fdcBBtidM3 LBBLIE beriliés” i§ RIRER $@Metin FoPbratehI hE kY srar V|
20ha1/9 ngtrgégé?@@?%rrs anI ?u N at S?ns Wsﬁllch can be r;ugstltut ed by _at | east

one substhetapsmmousds é@%@!ns ﬂ%met'h\e?r\g%abd afsore;cajied prodrugrspmpetipgs " The k- Oy,

- Al k- S02 eMolvat@QWe compBiNGY is faNen kdmaaRBHEEudNOAS Bf |h8ﬂ seesdhaealleof the
i nvention, denotes a_bicyclic heteroaryl havin C atons and 1-4 N

at ons, whh@ﬁh% ﬁﬂmB@U%bM‘l"Ptﬁr @ tprmgd R¥vinguto Ahgy @Pt%?graFWeafof?ﬁﬁo'iﬂ?t@F 8% ed
enbodi megy, e%mbiée roRBESH diftrates lo? awtaiaeé@srhé ;ﬁrena@hbll@w cbfipRes e i S

nonosubsti t ut ed R2. A highly preferred e nment of the Het2 radical is
2- (2151 uéalﬁigtb<hP@’Peow}?érﬂ%?@ingégﬁ%ep!?t’ﬁ@}loi”dﬁ? *LFF@?I “prodfugs pyiaken e MEARr st ood

that the Bﬁﬁsﬁrﬁéé&odﬁmbahé Meftion WIRER haVesbdehIRBENSED] Inkafd oR® anot her in
t he radi cals R5 and R6. The terns "heterocycle" or hetero I}é/ Eﬁéf?% or the

pur poses esamplR; alkyliay 8RY!iI5PHRSe PGS 960'3908%‘&9?6 ang which 3reyapi MBF 3 to

20 ring %P mef%Frﬁwé)éﬁbcavé @orihf}omddagaca&ramg to'[ﬁérlﬁvéﬁti%fmeTI@é%IeYals"o hewdd ring
at ons, risi n carbon atons and or 5 heteroatons, which are

i denti calblwﬁgfﬁdﬁ lernoimerideripatives Gm"‘&rCOmHOPB%%?FCOW%E’nthﬁHH’FBV”B @fur. The

cycl b§ SYisk&iHedBior BRamgik Uinahted. Prarfones, Git67p@b§5)uﬂ$§1ﬁlééw’é€ee;§bssiblé formecase of
a cyclic system consisting of at |least two ri 3P9t he rin may, be fused or

Spiro or commerpisse taeveriando bgdrsthenform of ang ProdrugR suehascion eampienked

via any fdspigs, %%&tesTMbwé@s m@bermusé wprﬂ;lsgﬁate@qh WHES ca¥6d Bietactualiphi ch
the heterocycle part of bi - or Ereeéhég% i c saturated, rtially

unsat ur atbé,fdogiﬁ?ﬁi'b’@l‘?t"@rfﬁffﬁt'? (?'%3%9 Spiy t taholisTa- ARECIHRR 89@I°@”lb$ f used
to an moa%ﬂdﬁﬂmqggdm&b‘&@%ébem {i®. compaunds of frayialenaibkyisa,
"heteroaryl" or "heterocy g g defined h?reln vi a, any desired and

0055 251 o FrodHS MEMBARE BFORGRTA AT HFIMVAM PRt ors G BFefr P 276 “tae
Cogou”d?nG&/nﬁﬂﬁwegﬂﬂQ{&?refdéﬁagie@ (el \I/E\Xremu’laﬁc@fe][t ept@ﬁhpge;ranaﬁm-aessrw e ring
menber of the hetero r adi e sujta eter
radi cal s Rpeigaaf Mad §D]¥»en1fsﬁry % degnic %F‘%?ﬂ%gg %‘é’ﬁga?r ., Design o Oﬁdﬁﬁﬁ%?
OX ag' pelr a%!séWémg@ﬁa@udb:gégm Iﬂydtha&é‘réBiRaZObW A Téﬁbb@h&mm’glﬂe)slgn and
i m dazol i di thiazolidin
ot r anycir SR RISETRE P PEGSSYE EhpTOers, ) AL ISR ER e R ATPISH, » et 3
denotRs ah3&h by IeMELnEBNORYGrthet khwﬁnmmﬁémucbesuw@nzegar@ o@h%ﬁecﬂﬁdhé.bédyf\l 0
and/or S atons, which can be substituted Eé/ I| %ﬁ

into metabolites which may where appropriate likéwise elicit the deswed biological effect -

in some circumstances even in more pronounced form. Any biologically active compound

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.

35
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



10 substituent selected fromthe group of A, Hal, OY, COOY, -Alk-OyY,

- Al k-502, NYY, -CO NYY, -SO2NYY, CN. In a preferred enbodi nent of the

i nvent i onwoHetidlod@not es a sat urated nonocyclic het er ocyeke/gramitngods 7 C
atons and 1-4 N, 0 and/or S atonms, which can be substituted by by A Hal,
COOY and/or NYY. In a nore preferred enbodi nent of the invention, Het3
denot es pi perazi ne, piperidine, norphellitne, pyrrolidine, piperidone,

15nor phol i none or pyrrolidone, which can be m)nosubsti tuted by A Hal, COOY
or NYY. In a nost pref erreg enbodi nent nveg&r@({)} Het 3 denot es

pi per azinessigle. Hsr GHRAURES O H?H”Yﬁnt'%i"@( §H°f'l?f%t§”8'§/ai Hi ghly
preferr %t@m%tﬁf&ﬂ%% Al stdreoikEhars @(ﬁhé?@dm;&duhd@of)&feaﬁvemﬂonm chis
nonosubsti t ut ed A, andnwasubst.itut ed

r.ohol i ne. repn, "A' is

apect aldopiafRRRgH, cen 1 3 THEEy A bikiaAr SORERDGAY Pisdn: [ gty nds ot
trifiuorgaaivektion sdithaval aSyﬁnrﬁ&ﬁé petter! dtﬁnlfof th carbddratoms. Ghraleuély, they
under st ood t hat the res ctive rTé‘%nota "Het 3" is.i nd% rBﬂent ly of one
anot Ber Gan @4 In heiferan 9 gir ragemaies. ) the ﬂ'"é%tf‘ﬁ@r"ee%%‘&f’ws t he
i nventi Ocﬂastéreoﬁ'ﬁarr@@ﬂ}ﬂh@’form dTerrridldré"sg)f tHilﬂ.LHe emhtndmerstamd/drﬂrasteaedmarsyThe i s
defined as "Ar", which denote a.satu é@ unsat ur at éoar orra no-
or 25bi cPEEUres FRAYHENS @M% dﬁﬁ'{ﬁ 'X?glr@t'?:o 8 LEreURIBH Se ’h“% rr%ﬂ??p - or
tri subst idWbmhdewsf e rn\ﬁa’iﬁrbnmhshﬂvétdntelwm‘toré edam'tetseﬂ chirality hrhlfwgrcblmcmfasl-let 3,
A, Hal, Y, OY, -A k-0OY, -Ak-S élz 4 tAlkkl-let 112 Q?Y

- CO- NYY, racsmztemwase@sterwewwe&aﬁ% b Faplorglid tmations Khiigpezsedn
phemny , lfP\ﬁrr oﬁlhcsﬂrpuﬁér%@ﬂnﬁh i.6- enalﬁitlorﬂérsmrelid%}drédﬂﬁa)él Th@sepaifatldmrof the o 5
p- propyl phenyl, o- i sopro pheny
b PP ppormpdgide gl sy ptinhican Gake HAce chlvrie Renaytnon Shitarof o
p- et hoxy phgya¥lor b?mcrﬁ%talﬁiatl@nfﬂiddomﬁ)ﬁbwlly opttcally‘mctme spwbnmmmhﬁﬁspl ofad-, m
or p- chIorophen

N- et ﬁ@tfc-aﬂbP‘FtUﬁé‘ﬁ rgg,?gr%,{%ysgln\];a%ﬁ%w&lﬂ\h Xpticaﬂy éctrve reagent such as, for

p- (
p- (N, N- digghhig] ars obtfcampadtive )aoebl bnd subsetuentrelimination of the radrcal
p- (N- et hyl - N- et hyl - sul f onam do) phenYl, o-, m or
p- (NI di et hyl - sul f onani do) - phenyl, particularly 2,3-, 2,4-, 2,5-, 2,6-,
g’ 4- dor hl?hérrﬂrﬁﬁirdt%l@@ Feaitigh to ﬁbe&:se 02m4xture2 obthe cdnfpounds deco&ﬁog to the I
, 5-di chl or ophen
> 5 < pwanlen, 1 syagble ixirgs oo gidpdepps, o) pyfelfy e RIS T M s
2,4, 6- ”an'ﬂ X yIRhenpb or 2:1090r These3ré pditictibdy prefealy mixtUBs of sterecisomeric
2011/ 101069PCT/ EP2011/ 000054 - 17 - p-i odophenyl, 4-fl uoro-3-chl orophenyl,
2-f1 uor oS@MBPHMSphenyl , 2, 5-di f 1 uor o- 4- br ormphenyl
3- br gyo- 6- nethoxyphenyl 3- chl or o- 6- met hoxyphenyl or

2,5-di nethyl-4-ch| h t.h f d
i nven!t PEH' hgm@e%ﬁﬁ%rrggﬁgg%‘is h‘?f&ﬁ‘ofa gefg'?r repaq%rgég e§%5ﬂ§l§&t8959@808?51ar omati c,

MoNo- Or AREGHRGitE tHeahlatipa) i imgsnarg tasdd oftiad miles, of Whe IrrJPAc(anrgaerzamdirstort ut ed
by at |east one substi tuent seI%@ted fromthe gr%ﬁot of H%t3 éff

COOY, - AlcRemygal copouggs an EAnic e[S NAicaIes 18 ef erred

enbodi merkp @naﬁd?ﬁofltlﬁweﬂsﬁuemmmp@mdenﬂhemvanﬂmnm%yé iunlesalirsticated othamwiisegins- 8 C
atons, whic stitute a _nost_ preferred enbodi nent of

t he ?ﬁven’[“? S?ISC”R?O'H%'HB C'ﬁ'ﬁ?ng?vgb\ﬁka@wwé%nmsﬁmﬁ%nosubst| tuted by Hal. It

shal | be understood that the respective denotation of "Ar" is independently

hvont orfPelatn shSndRd el G2 48 oRRunsig Rk gpe By hes RS et
"al kyl hetgboyenty The'tbmh esubsitate’ adelayrs that mdqdrr&sgmndrﬁgara;dlcal lgydup, or moiety

"al kyl het er oaryr an mean,t hat cl.oal kyl,

ot 6 ocy e ST b sHRA RS e &' asiea) TS At ARk o iR R e
cycl agl kydelechen 6f @pas ;hbstuareyrts isrsphefiext, trar gUbstitadhts are seledﬁedrdmépemaritie of
conpounds of the e raI for v an, al kyl I
& Co. at ke ariaee 4h9 Shptr PR tiod Bl uBl o e 5B o T

"al kyl oXyspe@ific- d@hrbﬁ%}yd sﬁr@sntaerme(qoglr\pqsae emresmrsoﬁ smbrsubsim;]emghmyairffer fiam
al kyl radrcal accor |n n|t| s at ed t n oxygen
Btom Theeaamatia o Moty fsl SHE il Bt nffslodR ack S P ab ALt s Y 2T e
oXygen atQIbstiteieiTol 1 radiealot tHeonyentieh ieayyinarae |derp1roap(yd cmquentpaorparxyHam,
i SOpPr opox Preferred is "

ated n er of
cor boW o Lirgicba piEsts aR AR YR yngre ¢ 2ed % (95808 RaBHIRE : poses
of this inesmhiondicedearindémendenycofamekybtieadi cal according to above
definition that is attached to an oxygen atom The attachnent to the
conpounds of the general formula (1) is via the oxygen atom Exanples are
cycl opropyl oxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and
cycloheptyloxy 30Preferred is "C3-Cr-cycl oal kyl oxy" having the indicated

oy



The term "heterocycl yl oxy" for the purposes of this invention refers to a
het erocycl yl radical according to above definition that is attached to an
oxygen atwom2ofil@i@bt achnent to the conpounds of the genecalErh@nmmiosas (1) is
via the oxygen atom Exanples are pyrrolidinyl oxy, 35thiapyrrolidinyloxy,
pi peridi nyl oxy and pi perazinyl oxy. W2 £011/101069PCT/ EP2011/ 000054 - 18 -
The term "aryl oxy" for the purposes of this invention refers to an aryl
radi cal according to above definition that is attached to an oxygen atom
The at t atherteminst alkylher ‘S mefen tedacyolic $d1$amimnmlsammww hpdrbtarbors radicald, he

o1 phenyt Sagh SRR ERo e CorIERt e A PBRARY (5 1. 4 FRES BY 18 or

" het er oa¢arbox gtonfispi.et ﬁeCﬁwalbm Exbmpleisof smeem alkyl radi€als SreI memyh@ttﬁi oaryl

di | ttach t
The act atEiot SRR e L e 2 B8 SeR bR 1 iy oS irent O™
oxygen at-ethyl- zmnpvmmpar 8, b¥roerdl, &Qﬂmmethylprcmyylnebwyl rfsoﬂsqtj/lpsec butw @azaly| oxy

and thi agobylo e ter r, 50 ur.pQ h| entlon
refers tg ra %&p ye {‘T%r‘?rb%é 2b5 (%13te§w J"ﬁ ﬁvg’l“g" o ? W‘Hm aci ds.
The att awnem lsoapQrmel cmrp@mtmldgrbmerttweménerad n‘iemlnyhpleaty(, In}hdx$l Pitexylhe

car bonyl f I e (0A) 2, nore

pr ef erabF&g@grﬁn gp{i@ '?r Eﬁ? ald?)eé:grﬁungo%w dbg%ooegyﬁﬂﬁe"aq‘?&y'ogen

substi tummekactacyl Redctadegyl, Dh@syauylpms!esoamhylt his invention refers to one or,
wher g, appropriate, a plurality of fluorine (F, fluoro), brom ne (Br,

brorr%, chlorine (C, chloro) or iodine (I, iodo) atons. The designations

" di hal oglerg preferrddrerhbegimentefdhe peemtainotférdenpes emnbraesped bi rahshddaalkyho, t hree

df J
flEdepgﬁcrzlré%}t‘lll%Ii }1?)3%9{0@6 M\gﬁ.ﬁhﬁgﬁggg n%’l% gfbe r?&%??@%y Hah?‘d??rﬁé’rgfﬁ%%'%e and
i odi ne. dmt@ﬁ;;embramwg mr]phnéal’ml f@wngjbnlmaipn"rshinomhlctm-(Sratdﬂhglma?e)eat om

Fl i i | ] bstituted
on on arTpeefi By H aRiortioMIRe SreRiRlt EedariR T Mg h A RAE o e s L
pref®r emeﬁwb@mwrmﬁ@pxbflsqmepyl rmém lswutylhiart -y, slaett&mo,aEWbuwuhmtdm@h re
W Xi v2- wigy r\Sm%'tHarl Jmﬁuﬁ%ﬁmynvﬁéhaﬁ,&gétﬁ £3n_ Pﬁuosrgytlﬁtyl'rcgr égﬂg,ggmﬁ and or

R6. Those s he ar now o N-héteroa so be
active i espesiallymethyhgtoyl, prapyliontrdlapicomethylt It geeisghly prderred apbodinichasf ths | S

absent i 1.5 f s the. supst uen in
poSi t i oniﬁ{é/}lﬁ 0“3\1& s g%a é%@ﬁ\s%ﬂw tséﬁg bgu%‘(a% dl?’gﬁpatl_h © [oortive 6201#'00@ is
CR6, R5 iAis lmées%rtsi@ntly okene anethydn t4dical3R1 fo BB, Y,sCyeRAr, Hétl, $Hethundsgdidt i t uent
in ition 5if Wois CH and His the substituent in position 6 if W is

CH. 2011/ 10%069PCT/ EP2011/ 000054 - 19 - The denotation of W., W, W3,
Wb and VBhetaimpecysipaikyl oaseyicyfes thebgurposessif this mslerticni refaens tocsata@ated and

the i nvers oy, SealraltB A 3oy i UEEEB8 oo, PG a8 Saetner N
or CH, \Wateontss 3 tag0; Bref@reblyé%uanqre\maemmm td © carboh lésmg athei gy tibalky!

are O pal e Bisobeni G bioortol ol sybfem R or elibic s BB on 1,
whi c?p cafadisal 'épwse@rtalamrﬁu'ﬁﬁé@roam @dhﬁyromlylmacpm |as|cbﬁnéﬁ Iaerr’ndjy &My in

i posi £ B e e et B M P SRt e o
t he i nvelefmea, (1)\agnbg effected viasangmessipR ring n\embemeohaqytlmyi gaditabEx@hplesder
1S, B A Al 0t Bl 206k S e SR P
subst i tu?)@!PhBPtYRGWlﬁOQMS‘F QS’ﬁCﬂ CW@"W tqyelgp@me:wl atd Eyq:igtmtadl@hym 4-y1 is
provigled, which can be nonosubstituted by R6 in position 2. It is
considered to be identi-cal to 1,3-pyrimdin-4-yl, 15which can be
nmonosubstnia Rretdrediemkngimendof the inyention) “Cyandaniotas gyalonikgihaamgesyd @latoma;  of
cor r espondaiy! iy mdfbe epidiea iiieeSinlh bR ShoBRi . 118 abtls £ Lt e
by R6 i nMpissprefesigdds Cs-C7-cycIoaIkyl |n which one H atom may be replaced by A, Hal, OH or

OA. A highly preferred Cs-C7-cycloalkyi radical is unsubstituted, i.e. cyclopentyl, cyclohexyl
35  or cycloheptyl. Moreover, the definition of *A” shall also comprise cycloalkyls and it is to be
applied mutatis mutandis to “Cyc”.



20 It is nore preferred that 1-pyridin-4-yl, 1,5-pyrimdin-4-yl,
1,3,5-triazin-4-yl can be nonosubstituted by R6 in position 2 and/or R5 in
positi on 80 2brvm@i1GEPghl y preferred enbodi nent of the i nveaTiEP2011/000054
1-pyridin-4-yl can be nonosubstituted by R6 in position 2 or R5 in position
3. 25 1t is a preferred enbodi rent of the Rl radical according to the
present invention to be Y, nore preferably Hor A nost preferably H It is
a preferred enbodi nent of the R5 radical'3according to the present invention
to be H A 30 OA, CN, -Al k-0OY, COOY, -CO NYY, NYY, -O0Alk-0OY, -O0Al k-NYY,

or ef or ool U™ B gk fEtss oSt MRl Sofie Samipre Kighbhavngii 1. dy,

- OAl k- NAK, 5-d) Al (& atdens3 i.e- SIHCE@IAIdoRE/C,-Cl-alke§B MACNSAaKynyl EIREhA Havideit3.

and RSt G Ao o SsERRrdRarhy ARRDIs st fpd CEBpR oo Alehyy |

- CHEC( NOR)dditionallyGHsahaves! at leasiione GrEatombleitiond. Biarapld oRSuitkbEAlkyIéragRidRals

- CH= v 4 = Ol- 101069PCT/ EP2011/ 000054 - 20 - It
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25
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
includes systems in which the aromatic cycle is part of a bi- or polycyclic saturated, partially
30 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 (l) can be effected via any possible ring member of the aryl radical. Examples of
suitable “aryl” radicals are phenyl, biphenyl, naphthyl, 1-naphthyl, 2-naphthyl and
35 anthracenyl, but likewise in-dany!, indenyl or 1,2,3,4-tetrahydronaphthyl.
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(I'A) ReyNetbmprises at least 1, where appropriate also 2, 3, 4 or 5 heteroatoms, preferably

10  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
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

15  “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 (l) can be effected
via any possible ring member of the heteroaryl radical. Examples of suitable “heteroaryl”
are pyrrolyl, thienyl, furyl, imidazolyl, thiazolyl, isothiazolyl, oxazolyl, oxadiazolyl, isoxazolyl,
pyrazolyl, pyridinyl, pyrimidinyl, pyridazinyl, pyrazinyl, indolyl, quinolinyl, isoquinolinyl,

20  imidazolyl, triazolyl, triazinyl, tetrazolyl, phthalazinyi, indazolyl, indolizinyl, quinoxalinyl,

quinazolinyl, pteridinyl, carbazolyl, phenazinyl, phenoxazinyl, phenothiazinyl and acridinyl.

It is preferred that “heteroaryl” in the realms of R2 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

25 atleast one substituent selected from the group of A, Hal, CN, NYY, OY, =O. ltis also
preferred that “carboaryl” in the realms of R2 radical represents a monocyclic carboaryl
having 5-8 C atoms, which can be monosubstituted by at least one substituent selected
from the group of A, Hal, CN, NYY, OY, =0. Hence, the aforementioned heteroaryl and
carboaryl shall represent the preferred Markush group for the radical R2.

30
In a more preferred embodiment of the invéntion, the R2 radical denotes phenyl or a
monocyclic 5-6 membered heteroaryl having 1-3 N atoms, each of which can be
substituted by at least one substituent selected from the group of Hal, A, NAA, CN, OA.
Herein, particular preference is given to the heteroaryls thiophenyl, furanyl, thiazolyl,

35 imidazolyl, pyridyl, pyrazinyl or pyrazolyl, each of which can be substituted as defined
above. Subject to other substitutions, R2 denotes most preferably phenyl, pyridin-2-, 3-,

4- or 5-yl or pyrazolyl, each of which can be mono- di- or trisubstituted by at least one
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tis preferred that “heteroaryl” in the realms of “Het'” represents a monocyclic heteroaryl

having 2-7 C atoms and 1-4 N, S and/or O atoms, which can be substituted by at least one
substituent selected from the group of A, Hal, OY, COQY, -Ak-OY, -Alk-SO,, NYY,
-CO-NYY, -SO,NYY, CN. In a more preferred embodiment of the invention, Het' denotes a

15 monocyclic heteroaryl having 2-7 C atoms and 1-4 N atoms, which can be substituted by
-NH-Het®, A and/or Hal. It shall be understood that the respective denotation of “Het'” is
independently of one another in the radicals R5 and R6.

Itis preferred that “heteroaryl” in the realms of “Het”” represents a bicyclic heteroaryl

20  having 2-9 C atoms and 1-4 N atoms, which can be substituted by at least one substituent
selected from the group of R2, A, Hal, OY, COOQY, -Ak-OY, -Alk-SO,, NYY, -CO-NYY,
-SO;NYY, CN. In a more preferred embodiment of the invention, Het? denotes a bicyclic
heteroafyl having 2-9 C atoms and 1-4 N atoms, which can be substituted by R2, A and/or
Hal. In a most preferred embodiment of the invention, Het® denotes 1,8-naphthyridine,

25  which is monosubstituted by R2. A highly preferred embodiment of the Het? radical is
2-(2-fluoro-5-chioro-phenyl)-[1,8]naphthyridin-4-yl. It shall be understood that the respective
denotation of “Het? is independently of one another in the radicals R5 and R6.

The terms “heterocycle” or “heterocyclyl” for the purposes of this invention refers to a
30  mono- or polycyclic system of 3 to 20 ring atoms, preferably 3 to 14 ring atoms, more
preferably 3 to 10 ring atoms, comprising carbon atoms and 1, 2, 3, 4 or 5 heteroatoms,
which are identical or different, in particular nitrogen, oxygen and/or sulfur. The cyclic
system may be saturated or mono- or poly-unsaturated. In the case of a cyclic system
consisting of at least two rings the rings may be fused or spiro or otherwise connected.
35  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 heterocycle is fused to an



I n another nore preferred enbodi nent of the present invention,
het aryl am nonapht hyri di ne derivatives of formula (1A are provided,
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“aryl”, “cycloalkyl’, “heteroaryl” or “heterocyclyl” group as defined herein via any desired
and possible ring member of the heterocyclyl radical. The bonding to the compounds of the
general formula (1) can be effected via any possible ring member of the heterocyclyl radical.
Examples of suitable “heterocyclyl” radicals are pyrrolidinyl, thiapyrrolidinyl, piperidinyl,
5  piperazinyl, oxapiperazinyl, oxapiperidinyl, oxadiazolyl, tetrahydrofuryl, imidazolidinyl,

thiazolidinyl, tetrahydropyranyl, morpholinyl, tetrahydrothiophenyl, dihydropyranyl.

In an aspect of the invention, “Het® denotes a saturated monocyclic heterocycle having
2-7 C atoms and 1-4 N, O and/or S atoms, which can be substituted by at least one

10  substituent selected from the group of A, Hal, OY, COOY, -Alk-OY, -Alk-SO,, NYY,
-CO-NYY, -SO,NYY, CN. In a preferred embodiment of the invention, Het® denotes a
saturated monocyclic heterocycle having 2-7 C atoms and 1-4 N, O and/or S atoms, which
can be substituted by by A, Hal, COOY and/or NYY. In a more preferred embodiment of the
invention, Het® denotes piperazine, piperidine, morpholine, pyrrolidine, piperidone,

15  morpholinone or pyrrolidone, which can be monosubstituted by A, Hal, COOY or NYY. In a
most preferred embodiment of the invention, Het* denotes piperazine or morpholine, each
of which can be monosubstituted by A. Highly preferred embodiments of the Het® radical
are piperazine, which is monosubstituted by A, and unsubstituted morpholine. Herein, “A” is
especially methyl, ethyl, propyi, butyl, pentyl, hexy!, isopropyl or trifluoromethyl, and Hal is

20 especially F, Cl or Br. It shall be understood that the respective denotation of “Het™ is

independently of one another in the radicals R5, R6 and Ar.

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

25  bicyclic carbocycle having 3-10 C atoms, which can be mono-, di- or trisubstituted by at
least one substituent selected from the group of Het? A, Hal, COOY, OY, -Aik-OY,
-Alk-SO,, -Alk-Het""?®, -OAlk-Het"??, NYY, -CO-NYY, -SO,-NYY, CN, -Alk-NYY. 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

30 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-sulfonamidophenyl,
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-

35 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,



Most preferred enbodi nents are those conpounds of forrmulae (1), (Il), (1)
and (IA) as listed in Table 1. Table 1: Conpounds of fornulae (1), (Il),
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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,

5 unsaturated or aromatic, mono- or bicyclic carbocycle having 6-10 C atoms, which can be
substituted by at least one substituent selected from the group of Het?, A, Hal, OY, COOY,
-Alk-OY, -Alk-SO,, NYY, -CO-NYY, -SO,NYY, CN. In a more preferred embodiment of the
invention, Ar denotes a monocyclic carboaryl having 5-8 C atoms, which can be substituted
by Hal. In a most preferred embodiment of the invention, Ar denotes phenyl, which can be

10  monosubstituted by Hal. It shall be understood that the respective denotation of “Ar” is

independently of one another in the radicals RS and R6.

For the purposes of the present invention, the terms “alkylcycloalkyl®, “cycloalkylalkyl®,
“alkylheterocyclyl®, “heterocyclylalkyl®, “alkylaryl®, “arylalkyl”, “alkylheteroaryl* and

15  “heteroarylalkyl* mean that alkyl, cycloalkyl, heterocycl, aryl and heteroary! are each as
defined above, and the cycloalkyl, héterocyclyl, aryl or heteroaryl radical is bonded to the
compounds of the general formula (1) via an alkyl radical, preferably C,-Ce-alkyl radical,

more preferably C,-C,-alkyl radical.

20 The term “alkyloxy” or “alkoxy” for the purposes of this invention refers to-an alkyl radical
according to above definition that is attached to an oxygen atom. The attachment to the
compounds of the general formula (1) is via the oxygen atom. Examples are methoxy,
ethoxy and n-propyloxy, propoxy and isopropoxy. Preferred is “C,-Cy-alkyloxy” having the
indicated number of carbon atoms.

25
The term “cycloalkyloxy” or “cycloalkoxy” for the purposes of this invention refers to a
cycloalkyl radical according to above definition that is attached to an oxygen atom. The
attachment to the compounds of the general formula (l) is via the oxygen atom. Examples
are cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy and cycloheptyloxy.

30 Preferred is “Cs-C;-cycloalkyloxy” having the indicated number of carbon atoms.

The term “heterocyclyloxy” for the purposes of this invention refers to a heterocyclyl radical

according to above definition that is attached to an oxygen atom. The attachment to the

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

The term “heteroaryloxy” for the purposes of this invention refers to a heteroaryl radical
according to above definition that is attached to an oxygen atom. The attachment to the
compounds of the general formula (1) is via the oxygen atom. Examples are pyrrolyloxy,
thienyloxy, furyloxy, imidazolyloxy and thiazolyloxy.

10
The term “acyl” for the purposes of this invention refers to radicals that are formed by
cleaving a hydroxyl group from acids. The attachment to the compounds of the general
formula (1) is via the carbonyl C atom. Preferred exampies are -CO-A, -SO,-A and
-PO(OA),, more preferably -SO,A.

15
The term “halogen”, “halogen atom”, “halogen substituent” or “Hal” for the purposes of this
invention refers to one or, where appropriate, a plurality of fluorine (F, fluoro), bromine (Br,
bromo), chiorine (Cl, chloro) or iodine (I, iodo) atoms. The designations “dihalogen”,
“trihalogen” and “perhalogen” refer respectively to two, three and four substituents, where

20 each substituent can be selected independently from the group consisting of fluorine,
chlorine, bromine and iodine. “Halogen” preferably means a fluorine, chlorine or bromine
atom. Fluorine and chlorine are more preferred, when the halogens are substituted on an
alkyl (haloalkyl) or alkoxy group (e.g. CF; and CF3;0).

25 ltis a preferred embodiment of the invention that the heteroaryl sub-structure

W2
W/

g\w denotes pyridyl, pyrimidinyl, triazinyl, pyridazinyl or pyrazyl, each of
which can be substituted by R5 and/or R6. Those skilled in the art know other N-heteroaryl
rings can also be active in the meaning of the invention. It goes without saying that RS is
absent if W3 denotes N. For the sake of clarity, H is the substituent in position 1 if W1 is

30 CH, R6 is the substituent in position 2 if W2 is CR6, RS is the substituent in position 3 if W3

is CR5, H is the substituent in position 5 if W5 is CH, and H is the substituent in position 6 if
W6 is CH.
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The denotation of W1, W2, W3, W5 and W6 can be easily assigned by the skilled artisan to
each N-heteroaryl in the meaning of the invention. In a particular embodiment of the
invention, for example, W1 and W5 are independently from one another N or CH, W2 is
CR6, W3 is N or CR5, and W6 is CH. In another particular embodiment of the invention,
W1 is N, W2 is CR6, W3 is CR5, and W5 and W6 are CH, which corresponds to pyridin-4-
yl with the N atom in position 1, which can be optionally substituted by R6 in position 2
and/or R5 in position 3. More particularly, 1-pyridin-4-yl can be monosubstituted by R6 in
position 2 or R5 in position 3.

In another particular embodiment of the invention, W1 is N, W2 is CR6, W3 is N or CR5
and W5 is N or CH under the proviso that either W3 or W5 is N, and W6 is CH, which
corresponds to 1,3-pyrimidin-4-yl or 1,5-pyrimidin-4-yl, which can be optionally substituted
by R6 in position 2. More particularly, 1,5-pyrimidin-4-yl is provided, which can be
monosubstituted by R6 in position 2. It is considered to be identical to 1,3-pyrimidin-4-yl,
which can be monosubstituted in position 6.

In still another particular embodiment of the invention, W1 is N, W2 is CR6, W3 and W5 are
N, and W6 is CH, which corresponds to 1,3,5-triazin-4-yl, which can be optionally
monosubstituted by R6 in position 2.

It is more preferred that 1-pyridin-4-yl, 1,5-pyrimidin-4-yl, 1,3,5-triazin-4-yi can be
monosubstituted by R6 in position 2 and/or R5 in position 3. In a highly preferred
embodiment of the invention, 1-pyridin-4-yl can be monosubstituted by R6 in position 2 or
R5 in position 3.

It is a preferred embodiment of the R1 radical according to the present invention to be Y,
more preferably H or A, most preferably H.

It is a preferred embodiment of the RS radical according to the present invention to be H, A,
OA, CN, -Alk-OY, COOY, -CO-NYY, NYY, -OAlk-OY, -OAIk-NYY, -OAlk-Het?,
-NH-CO-AIk-NYY, Hal, -CO-NYY-NYY or -CO-NH-Alk-Het*. More preferably, R5 denotes H,
OA, CN, -Alk-OH, COOA, -CO-NHA, NH,, -OAIk-OY, -OAIk-NAA, -OAlk-Het?, -NH-CO-Alk-
NAA, Cl, -CO-NHA-NAA or -CO-NH-Alk-Het>.

It is a preferred embodiment according to the present invention that R1 and RS together
also denote -CH=CH-, -CO-NH-, -SO,-NH-, -N=C(Y)-, -CH=C(NO,)- or -CH=C(Hal)-. More
preferably, R1 and R5 denote together -CH=CH-, -N=C(H)- or -CH=C(Br)-.

395
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It is a preferred embodiment of the R6 radical according to the present invention to be H, A,
OA, NH,, -NH-COA, -CO-NHA, Hal, NAA, -NH-CO-AIk-NYY, -NH-Alk-Het*, -NH-CO-NH,,
-NH-CO-Het?, -CO-NH-Het?, -NH-CO-Alk-OH or -NH-CO-Alk-NH-COOA.

It is a preferred embodiment of the R3 radical according to the present invention to be H.
It is a preferred embodiment of the R4 radical according to the present invention to be H.

10 Itis a preferred embodiment of the X radical according to the present invention to be NR1,

CH,, O or S, more preferably NR1, CH, or S, most preferably NR1 or S, highly preferably
NR1.

Accordingly, the subject-matter of the invention relates to compounds of formula (1), in

15  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
thereto, shall be construed to represent any respective denotations according to formula (1)
as disclosed hereunder for solving the problem of the invention. That means, the

20 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
that any embodiment of a certain radical can be combined with any embodiment of one or
more other radicals.

25
In another preferred embodiment of the present invention, hetarylaminonaphthyridine

derivatives of formula (ll) are provided,

R6

W=~ ?N1
o \N/k\ws/l

R3
NN
I £
N N R2
R4

()

wherein
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W3

12 NHNJZII1d Nt( 0 CF3 367 1,45 +++ 13 "N --.1 HN--...."-.. O
14 /---N N'----1j ---..--,- 0 NC 375 1,48 +++ 15
cy s, W0,20117101069. "N 1 HN, ---"'0 PCT/EP2011/000054
-21 -
W1, W5  denotes independently from one another N or CH;

denotes N or CR5;

under the proviso that at least one of W1, W3 or W5 denotes N;

R1, R3, R4 denotes independently from one another H or A;

R5

R1, RS

R6

R2

Alk

Het®

and

Hal

denotes H, A, OA, CN, -Ak-OY, COOY, -CO-NYY, NYY, -OAIk-OY, -OAIk-NYY,
-OAlk-Het?, -NH-CO-AIk-NYY, Hal, -CO-NYY-NYY or -CO-NH-Alk-Het?;

together also denote -CH=CH-, -CO-NH-, -SO2-NH-, -N=C(Y)-, -CH=C(NO,)- or
-CH=C(Hal)-;

denotes H, A, OA, NH,, -NH-COA, -CO-NHA, Hal, NAA, -NH-CO-AIk-NYY,
-NH-Alk-Het?, -NH-CO-NH,, -NH-CO-Het®, -CO-NH-Het?, -NH-CO-Alk-OH or

-NH-CO-Alk-NH-COOA;

denotes phenyl, pyridyl, pyrazolyl or pyrazinyl, each of which can be mono-, di-
or trisubstituted by at least one substituent selected from the group of F, CI, Br,
CH3, CF3, CN, OCH3, OCFg,

denotes H or A;

denotes unbranched or branched alky! having 1-4 C atoms, in which 1-5 H
atoms can be replaced by F and/or Cl;

denotes alkylene having 1-3 C atoms;

denotes piperazine, piperidine, morpholine, pyrrolidine, piperidone, morpho-
linone or pyrrolidone, which can be monosubstituted by A, Hal, COOY or NYY;

denotes F, Cl or Br;

and/or physiologically acceptable salts thereof.

N



' ----, C 425 1,49 +++ 385 1,53 +++ \\Z \ ZI \ Z 318 1,36 +++
353 1 86 +++ WD 2011/ 101069PCT/ EP2011/ 000054 - 28 - 19 IN

HN. .. " " .W0.2011/101069 PCT/EP2011/000054

-22-

For the sake of clarity, the following sub-structure within formula (1A)
R6

may comprise any combination of W1, W3 and W5 provided that the
scaffold is pyridyl, pyrimidinyl or triazinyl, each of which can be optionally substituted as
indicated above. Particularly, said sub-structure denotes the following scaffolds within the

5 preferred embodiment according to sub-formula (11):

R6 N R6
RS | =
= N NN N= ’
| RS ~ | N
X R6 N~ “Re

10

In a more preferred embodiment of the present invention, hetarylaminonaphthyridine
derivatives of sub-formula (IlIf) are provided,



1. .. ... -- NNN\ 303 0.94+ 20 HONHN- ...-....--0 NC 381

1,37 +++ 21 -"---""""""'*NI_J NN----- O NCF3 386 1,72 +++ 22 H2NN HN
WO 2011/101069 PCT/EP2011/000054
-23.
R6
W= "N
RI /k\w 5/”
~ ~
= ~
wherein
W3 denotes N or CR5;
5 W5 denotes N or CH;
R1 denotes H;
R5 denotes H, OA, CN, -Alk-OH, COOA, -CO-NHA, NH,, -OAIk-OY, -OAIk-NAA,
10 -OAlk-Het?; -NH-CO-AIk-NAA, Ci or -CO-NHA-NAA;

R1, R5 together also denote —~CH=CH-, -N=C(H)- or -CH=C(Br)-;

R6 denotes H, A, OA, NH,, -NH-COA; -CO-NHA, CI, NAA, -NH-CO-AIk-NH,,
15 -NH-Alk-Het?, -NH-CO-NH,, -NH-CO-Het?, -CO-NH-Het?, -NH-CO-Alk-OH or
-NH-CO-Alk-NH-COOA,

R2 denotes phenyl, pyridin-2-yl, 2-fluoro-phenyl, 4-fluoro-phenyl,
2-fluoro-5-fluoro-phenyl, 2,4,5-trifluoro-phenyl, 2-fluoro-5-chioro-phenyl,
20 2-fluoro-5-bromo-phenyl, 2-fluoro-5-trifluoromethyl-phenyl,
2-fluoro-5-trifluoromethoxy-phenyl, 3-chloro-phenyl,
3-trifluoromethyl-phenyl, 6-methyi-pyridin-2-yl, pyrazol-4-yi,
1-methyl-pyrazol-3-yl, 3-methyl-pyrazol-1-yl;

25 Y denotes H or A;
A denotes methyl, ethyl, propyl or trifluoromethyl;
Alk denotes alkylene having 1-3 C atoms;

30
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and
Het® denotes piperazine or morpholine, which can be monosubstituted by A;

and/or physiologically acceptable salts thereof.

In another more preferred embodiment of the present invention, hetarylaminonaphthyridine
derivatives of formula (1A) are provided,

R1-T-R2 (IA)
wherein
T denotes 1,8-naphthyridine;
R1 denotes
Sy N|/§N fN | N Nl&u
= = )\/k
HNT NF Hril)\/l HNT NN NH, HN NH,
T T T T T
b ? 1 , b
o O O g
“Z = N = /lK
Hl;l)\N NH, HN ™~ HN N
T T o]
¥ ] b
HN ~N SN B BN O\\ N NN
SRV OEAGRAPL ST
" N
T T T T T
’ ? , b
o]
N\\ n
o =
Z HN NF HN Z HN N HN
1
T T T T | T
b H ¥ ] ¥
and
R2 denotes

c F
F F F F T
T T T T T
T I X
N~
F o
F F Cl Br CF, FC -
b ¥ ) i 1 ? b

and/or physiologically acceptable salts thereof.
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Most preferred embodiments are those compounds of formulae (1), (Il), (Il) and (IA) as

listed in Table 1.

Table 1: Compounds of formulae (1), (1), (111}, (1A)

No. Structure LC-MS | LC-MS | TRR activity | TRR activity
M+H+ | R{[min] | (example 14) | (example 13)
found method |0 >10uM {0 >10pM

B + 1-10puM |+ 110 puM
++ 0.1-1 pM | ++ 0.1-1 pyM
+++ <0.1 yM | +++ <0.1 pM

01 351 1,43 +4++
02 367 1,53 +++
03 a 314 1,14 +++
04 N/\/o ZN 480 1,28 ++
Ry
I P P Cl
F
05 f 352 1,66 +++




\.\ I N'--- 303 1.18 +++ 29 Hf |'\1 ON ...-- N d 392 1,41 +++ cL
41 LL" c.) z --- \ i [\ zz -...... I\ z _ 1,58 +++ 289
WO 2011/101069 PCT/EP2011/000054
-26 -
06 ~n 317 1,23 +++
Y
HN
l\ X
N/ N/
F
07 o 395 1.73 ++
08 | 449 1,24 +
09 Ho O~ N 411 1.38 +++
g
HN
10 A N 317 1,21 +++
1 2 333 1,36 +4++
I
HN
l\ =
N/ N/
Cl




0.89 ++

WO 2011/ 101069PCT/ EP2011/ 000054 - 30 - 32 .----... N ---.N HNNH2
NNO CF3 401 1,59 +++ 33 (7,,,,(:).--..N--. 0O NCl 452 1,26 +++ 34
0.,"(),,,wo.201idoNeoH .- N O Cl 494 1,20 PCT/EP2011/000054

-27 -
12 7 {4 367 1,45 +++
HN =
| ~ AN
N/ N/
CF,
13 7 N 335 1,25 +++
14 J~F N 375 1,48 +++
15 o/\/o ZN 425 1,49 +++
16 XN 385 1,53 +++
17 fN 318 1,36 +++
18 NN 353 1,86 +++
PR




+++ 35 ""---"""NI|l HNr" NNN\ 303 1,02 ++ 36 ----."""""N--- HN
c"'.------ --, / INN 303 1,04 + 37 HON 1--- HN--...,...., NO CF, 415
1,48 WO 2011/101069 PCT/EP2011/000054
-28-
19 303 0.94 +
20 381 1,37 +++
21 fn 386 1,72 +++
22 HN N 366 1,33 P
23 SO 438 1.09 +++
24 N 301 1,11 +
N
25 N 300 1,14 +++
g




+++ WO 2011/ 101069PCT/ EP2011/ 000054 -

N,O0F C401 1,55 +++ 39 u.
623 1, 92 WO 2011/101069

31 -

38 ---'---

*6z2-z1 "z -z1I\ z_|

o NHN- A -
"z z- \ u_z- 0,
PCT/EP2011/000054

-29-

26 459 1,57 +++
27 540 1,35 ++

28 303 1.18 +++
29 I 392 1,41 +++
30 2\ 409 1,58 +++
31 289 0.89 ++




40 o --.
Z-1 14- 41 6

c.--1-1,,,,------ , I HN...-.--- N C 409 1,60 +++ 377 1,94 +++
[\ 0zz z zz Il \ z ..... _ 408 1,47 +++ 353
WO 2011/101069 PCT/EP2011/000054
-30-
32 401 1,59 +++
33 452 1,26 +++
34 494 1,20 +++
35 N 303 1,02 ++
I =
HN
| YT N
NN
N—N
\
36 | N 303 1,04 +
37 Ho N S 415 1,48 +++
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387 2,00 +++ 45 A O N'-""'- . . . "-2-...--11,. . 0N -)HN-..---" N
R sowOl20bB3®106982 -H 46 HNY---""------- N ) Ei ni - pCTNPR01TI006b38
-31 -

38 401 1,55 +++
39 623 1,92 +

20 409 1,60 +++
41 N 377 1,94 +4++
42 2 408 1,47 e+
43 A N 353 1,40 +++




47 ---, . . N -\..... HN--""\ NO C 478 1,11 +++ 48 00
..... -1 HNNN$ C 409 1,58 +++ 49 -N\ \ I-.,--.N NN I
WO 2011/101069 PCT/EP2011/000054
-32-

44 387 2,00 +++
45 538 1,82 ++
46 438 1,1 ++
47 ~n 478 1,11 +++

OVO X

N

48 AO° 409 1,58 +++
49 315 1,18 +++




315 1,18 +++ WO 2011/ 101069PCT/ EP2011/ 000054 - 33 - 50 ----""N N../. z:N)

I T N 354 1,56 +++ 51 --)-'No N..---z:N,l-l'.N.-lLO.,H)(.N
0 C 467 WwOR011HH106952 -!"'N "IL,...... _ NNNH, N O C 367PCT/EP2011/000054
-33-
50 354 1,56 +++
51 467 1,80 +++

52 f\n 367 1,36 +++
NS

53 oo 408 1,63 +++

54 376 1,94 +++

55 330 1.18 +++




1,36 +++
cC N -.,

53 HNo ---....-- fz""-14 HN..--...-0 NCl 408 . 1,63 +++ 54 N
NOC 376 1,94 +++ 55 NH, !'9%LN N ----- N 1"
WO 2011/101069 PCT/EP2011/000054

-34 -
56 352 1.63 0
57 338 1.17 +++
58 NF 368 1.92 +++
Ct
59 N= 339 1.52 ++
~ N
NN
I AN
N/ N/ l SN
N~
60 | . ? 385 1.24 +++
N | NH
X NH
| VTR
N/ N/ l ™
N~

61 324 1.15 ++

L




NN 330 1.18 +++ WD 2011/ 101069PCT/ EP2011/ 000054 - 34 - 56 -%-ni o
---.--0Nci 3521.630 57 NN--"\"?-/-L. I N 338 1.17 +++ 58 N

R 0 WO 2011/101069 PCT/EP2011/000054
-35-
62 cl 385 1.96 +++
63 395 1.39 +++
64 0 409 1.45
AN
65 =N 376 1.68 +++
66 350 1,47




N C
I N

368 1.92 +++ 59 N--=="NNNI "-"21?2INN.. 339 1.52 ++ 60 ,0 NH\ \
385 1.24 +++ 61 NH N
WO 2011/101069 PCT/EP2011/000054
-36 -
67 408 1.43 +++
68 395 1.42 +
69 0 409 1.72
HNJ\
70 9 436 1.55 +++
55(
71 NZ 390 1.65 +++




N |

NH 324 1.15 ++

WD 2011/ 101069PCT/ EP2011/ 000054 - 35 - 62 a --1',....

NH NN Cl 385 1.96 +++ 63 o NHNO C 395 1. 39
WO 2011/101069 PCT/EP2011/000054
-37 -

72 ? 465 1.18 +++ +++
73 376 1.63 +++ +++
74 1.55 444 ++ +
75 1.47 350 + 0
76 1.45 368 ++ +
77 =N 1.34 353 +++ +




+++ 64 HN1 2 NH---..--- NO CI 409 1.45 65 ----N--- NHt?r. O
376 1.68 +++ 66 N --..- N
WO 2011/101069 PCT/EP2011/000054
-38-
78 1.21 365 +++ +++
79 1.49 434 ++ ++
cl .
80 Ci N 1.20 348 +++ +++
81 1.07 344 +++ ++
82 1.42 424 +++ +++
83 1.50 348 ++ +

c



C 350 1,47

WD 2011/ 101069PCT/ EP2011/ 000054 -

36 -

67 o A HN N---j" """

NH\ NC 408 1.43 +++ 68 OCH .-- ti"... \ NHI1?.0 Cl 395 1.42 +
WO 2011/101069 PCT/EP2011/000054
-39-
84 1.64 418 0 0
85 1.13 372 +++ ++
a6 NN 1.23 333 +++ ++
87 1.81 464 +++ +++
88 1.44 375 +++ ++
89 NN o 1.59 393 +++
AL

H
90 fN 1.20 344 +++ ++

H




69 o HNA. I kr--7- LI NNH N Cl

+++ 390 1.65 +++

409 1.72

1/\ z0z l----<z [- 436 1.55

WO 2011/ 101069PCT/ EP2011/ 000054 - 37 - 72
WO 2011/101069 PCT/EP2011/000054
-40 -
91 1.59 436 +++ +++
92 1.97 437 +++ +++
93 1.27 450 0 0]
94 NN o 1.39 438 +++ +++
95 \@\ o 1.19 491 +++ +++
N SN
96 1.74 342 ++ +
-




e N-11----- NH--""HN...-..--0 N Cl 465 1.18 +++ +++ 73

.-..--5 NC 3761.63++++++74/-"",NI -, NOC 1.55 444 ++ + 75 N
WO 2011/101069 PCT/EP2011/000054
-41 -

97 1.75 429 + 0

98 1.42 409 +++ +++

99 1.58 436 +++ +++

100 =N 1.50 374 +++ ++

101 2.14 451 ++ +

102 NIN O 1.28 507 0 0

NH




147 350+076 ----N LL HNNOH ... .... -5 NCl 1.45 368 +4- + 77 1 N

- N, DAEEE L "1,--.0-.., -=",. ... NNI N,, 1.34 353 +++ +
V\D 2011/ mmeﬁﬂmﬁlﬁEPZOll/ 000054 - 38 - 78 HO ---"""""N PCT/EP2011/000054
-42 -
103 1.95 370 ++ 0
104 NN O 2.25 465 +++ +++
105 NN O 2.13 449 +++ ++
F
106 NN 1.25 351 +++ ++
F
107 NN O 1.24 450 +++ +++
>\NH2
108 \ o 1.87 433 ++ ¥
o




1 HN...... ---0N1.21 365 +++ +++ 79 ON---'. ANNHH ...., ---..-- N C
1.49 434 ++ ++ 80 Cl- |I--- HNI NNI N,,..i? 348 +++ +++ 81
WO 2011/101069 PCT/EP2011/000054
-43-

109 NN 0O 1.99 524 +++ +++

110 N o 1.35 424 +++ 4

111 1.37 492 +++ +++

12 NN O 1.38 452 +++ +++

113 \N/W o 1.12 475 +++ +++

114 NN o 1.92 431 +++ ++




HOL'N HN -........ -N R L N -.,.... NN I NT 1.07

344 +++ ++ 82 -"---NHN'----..").--.." NHOHNO C 1.42 424 +++ +++ 83 a
N ---- HWO 2b11/1M1062. 50 348 PCT/EP2011/000054
-44 -

115 1.19 458 +++ ++

116 = 147 | 393 ¥ 0

117 NN o 1.31 476 +++ +++

118 =N 1.51 392 ++ +

119 N, 123 | 449 ¥ 0

120 NN 1.27 438 ++ ++

121 1.65 395 +++ +++




++ + WD 2011/ 101069PCT/ EP2011/ 000054 - 39 - 84 F .--k- 1 ,1 HNNN-Th
?2.N.----.N---, | N,/- 1.64 418 0 0 85 ----- INo HNNANH2 H I N. 1.13 372
+++ ++ 86WO.2011200M691, 1. ,), HNNH2 -, N O PCT/EP2011/000054
-45 -

122 1.25 475 + 0

123 | XN 1.33 303 ++ ++

124 NN /O 1.93 449 + 0

N

125 S 1.83 369 +++ +

126 NN 2.02 451 ++ ++

127 NN /O/\ 1.30 478 + +

N




1.23 333 +++ ++ 87 """ NO HN--\ L <71?, NA, HN' 0 Cl

+++ 88 ...

1. 81 464 +++

----, NNOH., ------ N 1.44 375 +++ ++ 1.59 393 +++ +++

WO 2011/101069 PCT/EP2011/000054
- 46 -
128 1.55 407 0 0
129 =N 1.35 359 +++ ++
130 1.77 496 +++ +++
131 2.04 552 +++ +++
132 ? 1.16 491 + +
Cl
133 1.18 491 +++ +++




zZXx
-40 -

-------- 1'10 HNN H .?,, O NCl 1.59 436 +++ +++ 92 N----:"",.-NO
HNI - 4- - "Wwolbi1/101d69 N N----0 Cl 1.97 437 +++ +++ 93 PCT/EP2011/000054
-47 -
134 NN O 2.12 552 0 0
135 NN 0 1.40 452 +++ ++
136 NN o 1.40 452 ++ ++
137 NN 1.56 379 0 0
138 NN 1.47 409 ++ ++
139 o 1.83 420 +++ +

91

-z \ z/_(/z 1.20 344 +++ ++

WD 2011/ 101069PCT/ EP2011/ 000054
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WO 2011/101069 PCT/EP2011/000054

- 48 -

140 1.69 403 +++ +4++

141 1.23 476 +4++ ++

142 | XN 1.30 501

143 2SN 0 1.30 393 +++ +++

M
144 1.61 454 +++ ++4
145 NZ N 1.56 361 0 0

N-
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146 1.43 500 ++ ++
147 NZN 1.22 430 + 0
148 Ta?\r 1.39 470 0 +
=
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X
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o
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Highly preferred embodiments are those compounds of formulae (1) and/or (1l) with the nos.
1,2,3,5,6,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 20, 21, 22, 23, 25, 26, 28, 29, 30, 32, 33,
34, 37, 38, 40, 41, 42, 43, 44, 47, 48, 49, 50, 51, 52, 53, 54, 55, 57, 58, 60, 62, 63, 65, 67,
70,71,72,73,77,78, 80, 81, 82, 85, 86, 87, 88, 89, 90, 91, 92, 94, 95, 98, 99, 100, 104,
105, 106, 107, 109, 110, 111, 112, 113, 114, 115, 117, 121, 125, 129, 130, 131, 133, 135,
139, 140, 141, 143, 144.

The naphthyridine derivatives according to formula (I) 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.
under reaction conditions that are known and suitable for said reactions.

Several references relate to the synthesis of [1,8]naphthyridines. 2-amino nicotinic acid
was starting point for 2-alkyl/aryl-3-alkoxycarbonyl-[1,8]naphthyridin-4-one (Zografos, J.
Org. Chem. 66(12): 4413-4415 (2001)). Starting material for 2,4-dihydroxy-
[1,8]naphthyridine (or its tautomers) can be pyridine that is transformed by amination in
position 2, like in a Chichibabin-reaction, giving 2-amino pyridine (McGill, Adv. Heterocycl.
Chem. 44: 2-79 (1988)). An intermediate can also be 2-amino nicotinic acid, its esters, its
amides or its nitrile or trihalo methyl derivative. Additionally, transformation of a nicotinic
acid derivative in position 2, like a halogenation, giving 2-halo nicotinic acid derivatives, for
example, will provide the skilled in the art with an appropriate intermediate. An intermediate
will have either the amino group in position 2 modified, or the next intermediate can be a
reaction product of the 3-carboxylic function equivalent. Several methods starting from 2-
aminopyridine describe the synthesis of 2-alkyl [1,8]naphthyridine-4-ones (Naik,
BioChemistry (India) 1(3): 126-132 (2007); Naik, Organic Chemistry (India) 3(3): 125-129
(2007); Barlin, Australian J. Chem. 37(5): 1065-1073 (1984)). The synthesis of
[1,8]naphthyridines was initially described by Koller, Chem. Ber. 60B: 407-410 (1927) via
methyl-2,4-dihydroxy-3-carboxylate, produced by use of 2-amino methyl nicotinéte and
diethyl malonate, and followed by treatment with strong alkaline base and heat. Work in

parallel yielding other [1,8]naphthyridines was conducted by Seide, Chem. Ber. 59: 2465-



------ .. NNON HNOCd 1.28 507 0 0 WD 2011/ 101069PCT/ EP2011/ 000054 -42
- 103 ...-, NN)A HNC IN('" O 1.95 370 ++ 0 104 ,--... N140 HN(H 1% 0 C
2.25 465 wohotHH1069 PCT/EP2011/000054

-51-

2473 (1926)). 4-Hydroxy-[1,8]naphthyridine-2-one is described as a side-product in the
reaction of 2-aminopyridine with malonic diesters yielding mainly 4-hydroxy-pyrido[1,2-
aJpyrimidin-2-one (Abass, Heteroatom Chem. 18(1): 19-27 (2007)). The 4-hydroxy-pyrido
pyrimidine-2-one reaction products, can be used for rearrangement to [1,8]naphthyridines
5  or can be rearranged in situ (Schober, J. Heterocyclic Chem. 25(4): 1231-1236 (1988)).
Use of 4-hydroxy-[1,8]naphthyridine-2-one (or its tautomers) for novel derivatives and its

synthesis is also described (Mohamed, J. Serb. Chem. Soc. 58(12): 1003-1009 (1993)).

Use can also be made of variants that are known per se, but are not mentioned in greater
10 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

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

carry out the reaction stepwise.

15  The reactions are preferably performed under basic conditions. Suitable bases are metal
oxides, e.g. aluminum oxide, alkaline metal hydroxide (potassium hydroxide, sodium
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
20 diethanolamine, inter alia).

The reaction is 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

25  tetrachloride, chloroform or dichloromethane; alcohols, such as methanol, ethanol,
isopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether, diisopropyl
ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as ethylene glycol monomethyl
or monoethyl ether, ethylene glycol dimethy! ether (diglyme); ketones, such as acetone or
butanone; amides, such as acetamide, dimethylacetamide or dimethylformamide (DMF);

30 nitriles, such as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon
disulfide; carboxylic acids, such as formic acid or acetic acid; nitro compounds, such as
nitromethane or nitrobenzene; esters, such as ethyl acetate, or mixtures of the said
solvents. Particular preference is given to water, THF, tert. butanol, tert. amylaicohol, NMP,
triethylamine and/or dioxane.

35
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 140°C, normally between
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-10°C and 130°C, particularly preferably between 30°C and 125°C.

The present invention also relates to a process for manufacturing compounds of formula (1)

comprising the steps of:

(@) reacting a compound of formula (IV)

(V)
wherein R7 denotes Hal, OY or NYY; and

10 R2, R3, R4, Hal and Y have the meaning as defined above,

with a compound of formula (V)

. V)
15 wherein X, R1, W1, W2, W3, W5 and W6 have the meaning as defined above under

the proviso that R1, R5 together are excluded,

to yield a compound of formula (1)

R3 S

20 )
wherein X, R1, R2, R3, R4, W1, W2, W3, W5 and W6 have the meaning as defined
above under the proviso that R1, R5 together are excluded,

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

The naphthyridine derivatives of formula (I) are accessible via the route above. The starting
materials, including the compounds of formulae (IV) and (V), are usually known to the

5 skilled artisan, or they can be easily prepared by known methods.

Preferred starting materials are compounds of formula (IV-A)

R3 Hal
~ AN
= =
N N R2
R4

(IV-A)
10 wherein R2, R3, R4 and Hal have the meaning as defined above.

Another preferred starting material are compounds of formula (1V), particularly compounds

of formula (IV-A), wherein R2 denotes phenyl or pyridyl, each of which can be substituted

by at least one substituent selected from the group of A, Hal, CN, NYY, OY, =0; and R3,
15 R4, R7, Hal and Y have the meaning as defined above.

In particular, the compounds of formula (IV-A) are accessible via two different routes. Ina
first embodiment of the synthesis routes, the compounds of formula (IV-A) can be prepared
by a process (A) comprising the steps of:

20
(a) reacting a compound of formula (V1)
R o
AN
‘ =
N NH,
R4
(V)
wherein R3 and R4 have the meaning as defined above,
25

in an alkaline milieu with a compound of formula (V1)

Cl

A

o R2
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)

wherein R2 has the meaning as defined above,

to yield a compound of formula (Viil)

0]
R
| N
=
N NH
R4 )\
5 0] R2
(Vi)
wherein R2, R3 and R4 have the meaning as defined above,
(b) reacting the compound of formula (VIil) in an alkaline milieu to yield a compound of
10 formula (IX)
R3 0
~N
N/ N
H R2
R4

(IX)

wherein R2, R3 and R4 have the meaning as defined above,

15 (¢) reacting the compound of formula (1X) with a halogenating agent to yield a

compound of formula (IV-A)

R3 Hal
| NN
~ 2
N N R2
R4

(IV-A)
wherein R2, R3, R4 and Hal have the meaning as defined above,
20

and optionally
(d) converting a base or an acid of the compound of formula (IV-A) into a salt thereof.
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In more detail, starting from 2-amino-3-acetyl pyridine of formula (VI) by acetylating
reaction with a benzoic aryl/hetaryl derivative of formula (Vil), like 6-methyl pyridine-2-
carboxylic acid chloride, an 2-aroylamido-3-acetyl pyridine of formula (Vill), like 6-methyl-
pyridine-2-carboxylic acid-(3-acetyl-pyridin-2-yl)-amide, is obtained, which cyclizes under
5 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 C! or Br, more preferably POCL;, gives a reactive intermediate of formula
(IV-A). The latter is used for strong base-catalyzed, preferably KOBut-catalyzed, and/or

10  PdO-catalyzed couplings of anilines or hetarylamines of formula (V), particularly amino-
pyridines, amino-pyrimidines like 4,6-diamino pyrimidine, or amino-triazines, like ina
Buchwald-Hartwig reaction, to give final compounds of type (1), like [2-(6-methyl-pyridin-2--
yi)-[1,8]naphthyridin-4-yl]-(6-methyl-pyrimidin-4-yl)-amine.

15 In a second embodiment of the synthesis routes, the compound of formula (1V-A) can be

prepared by another process (B) comprising the steps of:

@) reacting a halogenating agent with a compound of formula (X)

OH
R
X
2
N N~ "0
R4 H
20 X)

wherein R3 and R4 have the meaning as defined above,

to yield a compound of formula (XI)

Hal
R
AN
=
N Hal
R4
25 (Xh

wherein R3, R4 and Hal have 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 and boron triflates, each of which is
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substituted by R2 having the meaning as defined above, to yield a compound of
formula (IV-A)

R3 Hal
NN
~ ~
N N R2
R4

(IV-A)
wherein R2, R3, R4 and Hal have the meaning as defined above,

and optionally

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

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 POC!; or POBr; and/or the corresponding PHaIs, wherein
Hal has the meaning as defined above. Treatment of 2,4-dihalo-[1,8]naphthyridine of
formula (X) using PdO catalysis with a boronic acid or boronic ester type (i), or similar
chemistries with tin organics type (i), or boron triflates type (jii), yields a 2-aryl/hetaryl-4-
halo-[1,8]naphthyridine of formula (IV-A). The latter can be reacted with an aniline/hetaryl-
amine of formula (V) to give a 2-aryl/hetaryl-4-hetarylamino-{1,8]naphthyridine, like 2-(2-
fluoro, 5-chloro phenyl)-4-(3-methoxy-pyridyl)-4-amino-[1,8]naphthyridine.

The starting materials of process (B), including the compound of formula (X), are usually
known to the skilled artisan, or they can be easily prepared by known methods. In
particular, the compounds of formula (X) are accessible via different routes. In a first
embodiment of the synthesis routes, the compounds of formula (X) can be prepared by a
process (C) comprising the steps of:

(a) reacting an acetylating agent with a compound of formula (XI1)

R3 o

o/

X

=
N~ "NH,
R4

(X1
wherein R3 and R4 have the meaning as defined above,

Ilsl
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to yield a compound of formula (XHI)

R

(xm
5 wherein R3 and R4 have the meaning as defined above,

(b) reacting the compound of formula (XIN) under basic conditions to yield a compound

of formula (X) or a tautomer of formula (X-A)

0o
R

S
e
N~ N
R4 H

o

10 (X-A)
wherein R3 and R4 have the meaning as defined above,

and optionally

(c) converting a base or an acid of the compound of formula (X-A) into a salt thereof.
15

In more detail, starting from nicotinic esters of formula (XIl), prepared from nicotinic acid by

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 (XlII) are obtained, which can
20 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

forms of formula (X-A) to be processed further like in process B.

The esters of formula (XII) can be produced via alcoholysis of a compound of formula
25  (XXH),
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R3 o
~N (o)
2 /g
NT N7 o
R4
XX

wherein R3 and R4 have the meaning as defined above,

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:
@) reacting a compound of formula (XII)
R3 O
D
=
N NH,
10 R4
(X1
wherein R3 and R4 have the meaning as defined above,
with a compound of formula (XIV)
(o) (0]
(6]
15 E
(XIV)

wherein E denotes OY or NYY; and Y has the meaning as defined above,

to yield a compound of formula (XV)
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(XV)
wherein E denotes OY or NYY; and

Y, R3 and R4 have 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 (XV1)
O O
R3
CT Tt
=
N N OH
H
R4
(XVI)
10 wherein E denotes OY or NYY; and
Y, R3 and R4 have the meaning as defined above,
(©) reacting the compound of formula (XVI) under acidic or alkaline conditions to yield
the compound of formula (X) or a tautomer of formula (X-B)
O
R
| AN
7
N N OH
5 R4 H

(X-B)
wherein R3 and R4 have the meaning as defined above,

and optionally

20 (c) converting a base or an acid of the compound of formula (X-B) into a salt thereof.

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

1 71 HN--"-"--NH\ N
1,3
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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
decarboxylation, 2-hydroxy-[1,8]naphthyridine-4-one of formula (X-B), or its tautomers, is
5 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. MeOCOCH,COCI) or diethyl

malonate (i.e. CH,(COOE),), followed by saponification, e.g. with NaOH, and cyclization
mediated by polyphosphoric acid (PPA).

10
In another aspect of manufacturing the naphthyridine derivative of formula (1), compounds
under formula (V) are accessible via the following route. In a first embodiment of the
synthesis route, 2-substituted 4-amino pyridines under formula (V) can be prepared by a
process (E) comprising the steps of:
15
(a) reacting 2-bromo-4-nitro-pyridine-N-oxide with a compound of formula H-R6, where-
in R6 has the meaning as defined above, to yield a compound of formula (XVIl)
?
R6 N
N
Z
NO,
(XVI1I)
20 wherein R6 has the meaning as defined above,
(b) reacting the compound of formula (XVI1) under reducing conditions to yield a
compound of formula (V-A)
R6 N
I AN
Z
NH,
25

(V-A)
wherein R6 has the meaning as defined above,

and optionally

(c) converting a base or an acid of the compound of formula (V-A) into a salt thereof.
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In more detail, synthesis of 2-substituted 4-amino pyridines starts, for example, from
commercial 2-bromo-4-nitro-pyridine-N-oxide, which is reacted with an alcohol, phenol,
amine or aniline under basic conditions to give the compound of formula (XVIil), like ethers
or amines, which can be reduced to the corresponding 4-amino pyridine derivatives of
formula (V-A).

In a second embodiment of the synthesis route, the 3-substituted 4-amino-pyridines under

formula (V) can be prepared by a process (F) comprising the steps of:

(@) reacting 3-fluoro-4-nitro-pyridine-N-oxide or the corresponding 3-bromo derivative
with a compound of formula H-R5, wherein R5 has the meaning as defined above,
to yield a compound of formula (XVII)

XV
wherein R5 has the meaning as defined above,

(b) reacting the compound of formula (XViIl) under reducing conditions to yield a
compound of formula (V-B)

N
X

=
R5

NH

2

(V-B)

wherein R5 has the meaning as defined above,

and optionally

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

In more detail, synthesis of 3-substituted 4-amino pyridines starts, for example, from
commercial 3-fluoro 4-nitro-pyridine-N-oxide or the corresponding 3-bromo derivative,

which is reacted with an alcohol, phenol, amine or aniline under basic conditions to give the
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intermediate of formula (XVIII), like ethers or amines, which can be reduced to the

corresponding 3-substituted 4-amino pyridine derivatives of formula (V-B).

Accordingly, any compound of formulae (IV) to (XVIII) 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 (IV), (V), (1X), (X)
and/or (X1), or sub-formulae thereof, are provided as intermediate product and used as
starting material for the preparation of compounds of formula (I), more preferably the
compounds of formulae (1V), (V), (IX) and/or (XI), or sub-formulae thereof, most preferably
the compounds of formulae (IV) and/or (V), or sub-formulae thereof. Highly preferred

template intermediates for producing the compounds of formula (1) are selected from the

group of:

J (o) o O/
o) OH Eﬁi[%\o/ ~o o
NN o NN o //L§o NN,

OH NH N~ "NH
X ol\ o) cl o °Fs o
| | ~ Me/Et
N” N oH N 2 , F o Fo
| o
N~ >NH OH ci OH
N. o XrX Xr X Xr X
| L L |

: , , N Cl preferably
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and

The invention also relates to intermediate compounds of formula (IV), wherein R2 denotes
phenyl or pyridyl, each of which can be substituted by at least one substituent selected
from the group of A, Hal, CN, NYY, OY, =0; and R3, R4, R7, Hal and Y have the meaning

10 as defined above, under the proviso that (i) unsubstituted phenyl is disclaimed if R7 is OY
and (i) unsubstituted pyridyl is disclaimed if R7 is NYY. Said compounds of formula (IV)
can be prepared by another process (B’) comprising the steps of:

(a) reacting a compound selected from the group of boronic acid, boronic ester, tin

15 organics and boron triflates, each of which is substituted by R2 having the meaning
as defined above, with a compound of formula (Xi-A)
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R7
R
X
—
N Hal
R4
(XI-A)

wherein R3, R4; R7 and Hal have the meaning as defined above,

to yield a compound of formula (IV)

XN
l = 7
N N R2
R4

(V)
wherein R2 denotes phenyl or pyridyl, each of which can be substituted by at least
one substituent selected from the group of A, Hal, CN, NYY, OY, =0; and
R3, R4, R7, Hal and Y have the meaning as defined above, under the proviso that

(i) unsubstituted phenyl is disclaimed if R7 is OY and (ii) unsubstituted pyridyl is
disclaimed if R7 is NYY,

and optionally

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

The reaction of the compound of formula (IV) with the compound of formula (V) results in
the addition to the compound of formula (l). In more detail, the compound of formula (1V)
can be reacted with a compound of formula (V) using a strong base, preferably KOBut, or
PdO chemistry, like in a Buchwald-Hartwig reaction, to produce a compound of formula (I).
Preferably, aniline under formula (V) is reacted to produce final parent compound of 2-R2-

4-Het-amino-[1,8]naphthyridine, wherein R2 and Het have the meaning as defined above.

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
strategies and tactics, synthetic routes, protection of intermediates, cleavage and

purification procedure, isolation and characterization. General chemical modifications are
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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 POCl, or SOCI,, PCls, SO,Cl,. In some instances oxalyl chloride is
also useful. Temperatures can vary from 0°C to reflux depending on the task to halogenate
5 a pyridone structure or a carboxylic acid or an 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,
preferably a carbonate, phosphate, borate salt of sodium, potassium or cesium. Organic

10  bases, like EtzN, 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)4, or
Pd(OAc),, PdCl, type precursors of PdO catalysts have advanced to more complex ones
with more efficient ligands. In C-C arylations instead of boronic acids and esters (Stille

15  coupling), aryl-trifluoroborate potassium salts (Suzuki-Miyaura coupling), organo silanes
(Hiyama coupling), Grignard reagents (Kumada), zink organyles (Negishi coupling) and tin
organyles (Stille coupling) are useful. This experience can be transferred to N- and O-
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

20  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 a synthetic approach to 3-substituted 4-amino N-heteroaryl-[1,8]naphthyridines, the

modified compounds under formula (I) can be prepared by a process (G) comprising the
25 steps of:

@) reacting a compound of formula (X1X)

W
OzN 7 2\W1
//
R1. N /We

(XIX)
30 wherein W1, W2, W5, W6, R1, R2, R3 and R4 have the meaning as defined above,
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under reducing conditions to yield a compound of formula (XX)

W
HZNI/ 2~W1
//
R1._ \W,W6

N
R3 >
AN AN
= =
N N R2
R4
(XX)
5 wherein W1, W2, W5, W6, R1, R2, R3 and R4 have the meaning as defined above,

(b) reacting the compound of formula (XX) under acylating conditions to yield a
compound of formula (XXI)

0
— w
R /Q N 7 2.W
51 // 1
R1 x> W
N7 Twg e
R3
~ AN
A =
N N R2
R4
10 (XX1)

wherein Q denotes -CO-, -SO,-, -NY-CO-, -CO-NY-, -OCO-, NY-SO, or a bond;
R51 denotes Y, -Alk-NYY, -Alk-OY, Het?®, -CO-R2 or -CO-Het? and
W1, W2, W5, W6, R1, R2, R3, R4, Y, Alk, Het? and Het® have the meaning as
defined above,
15
(c) reacting the compound of formula (XXI) under acylating conditions, followed by

acidic conditions, to yield a compound of formula (XXII)
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s s
N N R2
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(XXIh
wherein R51 denotes Y, -Alk-NYY, -Alk-OY, Het?, -CO-R2 or -CO-Het?*; and
W1, W2, W5 W6, R2, R3, R4, Y, Ak, Het? and Het® have the meaning as defined
5 above,
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and optionally

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

in more detail, 3-nitro-pyridin-4-yl-amine and similar derivatives can be used to synthesize
2-R2-4-(3-nitro-pyridyl-4-amino)-naphthyridines of formula (XIX), like [2-(2-fluoro-5-trifluoro-
methyl-phenyl)-[1,8]naphthyridin-4-yl]-(3-nitro-pyridin-4-yl)-amine, from an appropriate inter-
mediate of formula (IV), like 4-chloro-2-(2-fluoro-5-trifluoromethyl-phenyl)-[1,8]naphthyridine,
under basic conditions, like with aid of KOBut or under Pd0 catalysis. After reduction of the
3-nitro function, the 3-amino compound can be modified, like alkylated, carbaminated,
sulfamidated, sulfamoylated, or acylated and consecutively benzimidazoylated by ring
closure utilising both 3- and 4- amino groups. Particularly, the compound of formula (XX) is
reacted under acylating conditions with an activated carboxylic acid derivative, particularly
a chloride, anhydride, active ester, an activated sulfonic acid derivative, a carbonate or an
isocyanate. Subsequently, the resulting compound of formula (XXI) is reacted under
acylating conditions with an activated carboxylic acid derivative, followed by acid treatment

to cyclize the initially formed amide to the corresponding imidazole.

Alternatively, a ring closure reaction with carbonic acid derivatives, preferably carbonyl
diimidazole, can be used for cyclic urea synthesis, like for 1-[2-(2-fluoro-5-trifluoromethyl-
phenyl)-[1,8]naphthyridin-4-yl]-1,3-dihydro-imidazo[4,5-c]pyridin-2-one, comprising the
steps of:

(a) reacting the compound of formula (XX) with a carbonic acid derivative to yield a
compound of formula (XXII-A)
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‘ NN
A =
N N R2
R4
(XX1I-A)

and optionally

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

In the final step of the processes above, a salt of the compound according to formulae (1) to
(XXI), 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 invenﬁon
also encompasses the use of these compounds in the form of their pharmaceutically
acceptable salts, which can be derived from various organic and inorganic acids and bases
by procedures known in the art. Pharmaceutically acceptable salt 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
base-addition salt. 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
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,
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,

arginate, aspartate, benzoate, benzenesulfonate (besylate), bisulfate, bisulfite, bromide,
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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,
heptanoate, hexanoate, hippurate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethanesulfonate, iodide, isethionate, isobutyrate, lactate, lactobionate, malate,
maleate, malonate, mandelate, metaphosphate, methanesulfonate, methylbenzoate,
monohydrogenphosphate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate,
palmoate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.

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 salts, in particular if this salt
form imparts improved pharmacokinetic properties on the active ingredient compared with
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.

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
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 mbno-specific in order to guarantee an exclusive and directed
recognition with the chosen single kinase target. In the context of the present invention, the
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,

proteins or nucleotide sequences. The present receptor/ligand-interaction is characterized
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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
tyrosine kinases and serine/threonine kinases. In a preferred embodiment of the invention,
the kinases are selected form the group of TGF-beta, PDK1, Met, PKD1, MINK1, SAPK2-
alpha, SAPK2-beta, MKK1, GCK, HER4, ALK1, ALK2, ALK4, ALKS and TbR type Ii. itis
more preferred to inhibit serine/threonine kinases. The most preferred kinase to be
inhibited is TGF-beta receptor kinase.

The kinase are especially half inhibited if the concentration of the compounds amounts to
less than 10 pM, preferably less than 1 uM, more preferably less than 0.1 yM. Such
concentration is also referred to as 1C50.

The compounds according to the invention preferably exhibit an advantageous biological
activity, which is easily demonstrated in enzyme-based assays, for example assays as
described herein. In such enzyme-based assays, the compounds according to the
invention preferably exhibit and cause an inhibiting effect, which is usually documented by
IC50 values in a suitable range, preferably in the micromolar range and more preferably in
the nanomolar range.

As discussed herein, these signaling pathways are relevant for various diseases.
Accordingly, the compounds according to the invention are useful in the prophylaxis and/or
treatment of diseases that are dependent on the said signaling pathways by interaction with
one or more of the said signaling pathways. The present invention therefore relates to
compounds according to the invention as promoters or inhibitors, preferably as inhibitors, of

the signaling pathways described herein, preferably of the TGF-R 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,
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

with a compound according to the invention at various concentrations for a period of time
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starting |R{eP£Bnﬁg compounds can be utilized in order to modulate the signal (e.g. Stephens et al.,

Biochemical J., 2000, 351, 85-105). The compounds according to the invention can also be
used as reagents for testing kinase-dependent signal transduction pathways in animals
and/or cell culture models or in the clinical diseases mentioned in this application.

15
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.

20 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 phosphoryiation of a protein or peptide as substrate with yYATP

25 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).

30 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
35 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
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30
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

35  kinase activity, in such a way that a pathogenic modification of their overall condition or of

the condition of particular regions of the organism could establish at least témporarily.
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st ggs %frﬁro%gn(r@éép?%wlgat@rs? %mgﬁ‘r%id Pe eEt F %dgla ors )(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. The present compounds are particularly suitable for administration
at the same time as radiotherapy. The synergistic effects of inhibiting VEGF in combination

15 with radiotherapy have been described in the art (see WO 00/61186).

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 stereoisomers thereof, including mixtures thereof in all ratios, and
20  an effective amount of a further medicament active ingredient. The set comprises suitable
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 alf ratios, and an effective amount
25  of afurther medicament active ingredient in dissolved or lyophilized form.

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,

30 intramuscular, intravenous or intradermal) methods. Such formulations can be prepared

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
35 common solid or liquid carriers, diluents and/or additives and usual adjuvants for pharma-
ceutical 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
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(Vi) wherein R2, R3 and R4 have the neani ng as defined above,
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abovg vegetable oils, benzyl alcohols, alkylene glycols, polyethylene glycols, glycerol triacetate,

gelatin, carbohydrates, e.g. 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
10  suspensions in aqueous 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

15  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

20 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

25  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

30 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 (1) and salts thereof, may be lyophilized and the resulting lyophilizates used, for
example, to produce preparations for injection. The preparations indicated may be

35 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



20 WD 2011/ 101069PCT/ EP2011/ 000054 - 55 - In nore detail, starting from
2-am no- 3-acetyl pyridine of formula (VI) by acetylating reaction with a
benzoi ¢ awvplhetoasey! derivative of formula (VII1), |ike @&@cwatebyili/opysi di ne- 2-
carboxylic acid chloride, an 2-aroyl am do-3-acetyl pyridine of formula
(M11), like 6-nethyl pyridine-2-carboxytsc

aci d-(3-acetyl-pyridin-2-yl)-amde, is obtained, which cyclizes under
Streatment with a strong base, preferably KOBut, to give

2-aryl/ he$raotyc1plr33$§]ra)a|bhﬁ9tr$uilsmm¥s colpsantasflaverings apd(qQne)or merrdurther active

2-(6-Meth YRa&liEsArO Wl KR BAR8 LHOBndv th
SQHal 2, %—gﬁl Swﬁ%%&andﬁf%ﬁaqg&n\%ﬁe’f\%@ﬁ I§lar has the neani ng ?B.S

defi ned tiey\aee upedines wdriey of fognulglionsaor e preferably POCI 3, gives a reactive
intermediate of formula (1V-A). The latter is used for strong

base-catal yzed, preferably KOBut-catalyzed, and/or 10PdO-catalyzed
coupl 5 ngFheterans ‘effedive amdvet aryefigntive doss” o éfasel are(inerenaageathubisad Rergii no-

pyridineg, ,anna ﬁ?y%(nlumrg'of'ﬁ'%tﬁrﬁmféeﬁlcgﬂ RPN @ YEViRG Q'p‘?&‘phy%fcncally or
am no-triazines, a Buchwal d-Hartw g reacti on, give final
corrpoundﬁwalvépelylpelly(re)evahﬁ aftect on paliseasepr Pt @'PG'P%'—@M'“O“S .. which causes in

yl)41, 8] %%%Q;Qﬁxgghﬂ firﬁ(éll]or‘mgm'gﬁ%J)lo Mél'épn‘\jécfba‘ﬂr F%né%,mvﬂi@h ,sls@u@htao,second

enmbodi nent e syn eS|s rout es e conpound formula (1V- 2 can be
pr epar ed dbylr@mmrmamm@a@reewcwrmmhwggntﬁq@r@r@'ywﬂ@ﬁffe@aﬁe\déaﬁ Pgg a
hal Ogﬁ na%&%ogg(ép&% eﬁ"ngﬁa GRIEROL BHeRin Sre\r/éﬂi'é fhe(ghbefd a diseaseNANO RAH  20(X)

wher e meani ng as defined above, to yield a conpound of
fornul a (tejapdatically retgvars €Xpst’ ilieves 19 sene gdenipge H&F“%%ﬁb’“?‘ﬁé‘&ﬁie?rﬁ'ﬁ?%s

deti ned p9Em (tQ%ofn?a?}w épcbrtpaﬁ.aﬁwpeéma\e@iy & SPthére KV diolbichl ¢ conmpound

sel ected rom boronict acid, boronic ester; tin organics and
bor on t r itidcheascal ear@mecwsmswtp@ witor 2ausative obibe miseAsPoDRA0I00GEY - 56 -

conditions. In addition, the expression “therapeutically effective amount” denotes an

15  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
amount” also encompasses the amounts which are effective for increasing normal

20 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
therapeutic effect of reducing symptoms of the aforementioned diseases, cancer and/or

25  fibrotic diseases. It will be understood that the specific dose level, frequency and period of
administration to any particular human wilt 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
severity of the particular disease to which the specific therapy is applied. Using well-known

30 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 (1) if expedient.

35 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
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Although a therapeutically effective amount of a compound according to the invention has
to be ultimately determined by the treating doctor or vet by considering a number of factors
15  (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
100 mg/kg of body weight of the recipient (mammal) per day and particularly typically in the
20 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
effective amount of a salt or solvate or of a physiologiéally functional derivative thereof can
25  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.

The pharmaceutical composition of the invention can be employed as medicament in

30  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,
tumor growth, metastatic growth, fibrosis, restenosis, HIV infection, neurodegenerative

35 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.
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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

10  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.

15 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

20 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.

25  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

30 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
35 diseases selected from the group of cardiovascular diseases, kidney diseases, hepatic

diseases, syndromes associated with puimonary fibrosis, collagen vascular disorders, eye



WO 2011/ 101069PCT/ EP2011/ 000054 - 58 - R3 0 0 NN O R4 H
(X)(I'1'1) wherein R3 and R4 have the neani ng as defined above, which can be
gener at edwbnommtieds by phosgenati on techni ques. I n a secome@rbodsaent of
the synthesis routes, the conpounds of _f78rrrul a (X) can be prepared by a
process (D) conprising the steps of: )

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 'Iung function and diseases from

a proinflammation response, fibroproliferative response or both.

The invention also relates to the use of compounds according to formula (1) and/or
physiologically acceptable salts thereof for the prophylactic or therapeutic treatment and/or
monitoring of diseases that are caused, mediated and/or propagated by kinase activity.
Furthermore, the invention relates to the use of compounds according to formula (1) and/or

10  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 (l) and/or a
physiologically acceptable salt thereof can furthermore be employed as intermediate for the
preparation of further medicament active ingredients. The medicament is preferably

15  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.

In another embodiment of the present invention, the compounds according to formula ()

20  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) estrogen receptor modulators, (2) androgen receptor
modulators, (3) retinoid receptor modulators, (4) cytotoxic agents, (5) antiproliferative

25  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 compounds of formula (I) according to the invention can be administered before or

30 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
physiological or biochemical parameters associated with or causative of the disease or

35  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



(a)reacting a conpound of fornmula (XIl1) R30 O ---. NNH2 R4 wherein R3 and
R4 have the neaning as defined above, wth a conmpound of fornmula (XIV) 15
(XI'V) wheweizniiAod®not es OY or NYY; and Y has the neani ngCagrd@fiion®ds above,
to yield a compound of formula (XV) WD 2011/ 101069PCT/ EP2011/000054 - 59 -
0 0O\ oE R3 R4 (XV) wherein E denotes ©Y3er NYY; and Y, R3 and R4 have the
meani ng as defined above, 5 (b)reacting the conpound of formula (XV) in a

sol vent and under al kaline condition to yield a conpound of formula (XVI)
R4 (XVI) COORRERP® Phdifferrsh 6eraROWRASHaMbevarrlipd The medieataeiean alse henesesidani ng

as def i negy iRy Pe ikEIHRBGS dBEIbHIRg GRERAYEdr Bfer SHelaH: thd MYblion'BdsseRBEdi C OF
al kaline conditions to yie|ld L
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
5 fibrotic diseases. In the meaning of the invention, prophylactic treatment is advisable if the
subject possesses any preconditions for the aforementioned physiological or pathological
conditions, such as a familial disposition, a genetic defect, or a previously passed disease.
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)
10 and their salts for the production of a medicament and/or combination preparation for

prophylaxis and therapy of said diseases.

It is 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

15  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,
metastatic growth, fibrosis, restenosis, HIV infection, neurodegenerative disorders,
atherosclérosis, inflammation and disorders of wound healing, angiogenesis,

20 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 (1) improves the whole-body state of health and ameliorates symptoms in these
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

25 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
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

30 the method of treatment if expedient.

in the scope of the present invention, novel hetarylaminonaphthyridine compounds of
formula (1} are provided for the first time. The inventive compounds strongly and/or
selectively target ATP consuming proteins like kinases, particularly TGF-R receptor

35 kinases. The compounds of formula (1) and derivatives thereof are characterized by a high
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
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15 metabolites are also useful for the diagnosis and treatment of any ilinesses arising from
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

20  targeted therapy with any NME (i.e. NCE and/or NBE) as mono- and/or on-target/off-target
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

25  the invention can be advantageously administered at lower doses compared to other less
potent or selective inhibitors of the prior art while still achieving equivalent or even superior
desired biological effects. In addition, such a dose reduction may advantageously lead to
less or even no medicinal adverse effects. Further, the high inhibition selectivity of the

compounds of the invention may translate into a decrease of undesired side effects on its
30 ownregardless of the dose applied.

All the references cited herein are incorporated by reference in the disclosure of the
invention hereby.

35 ltis to be understood that this invention is not limited to the particular compounds
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
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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.

15  Although methods and materials similar or equivalent to those described herein can be
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

20 construed such that they are not limited to the explicitly demonstrated combinations of
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,
25 the pH was adjusted, if necessary, to a value of between 2 and 10, depending on the

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/
30 methanol 9:1.

LC-MS method A/ LC-System 2

Mass spectrum: MH+; Agilent instrumentation series 1100; electrospray positive mode;

scan 85-1000 m/z; fragmentation by voltage variable; gas temperature
35 300°C; Solvents Lichrosolv quality Merck KGaA
LC column: Chromolith Speed ROD RP-18e, 50 x 4.6 mm?
Eluent A: 0.1 % trifluoroacetic acid in water
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15 UV detection: 220 nm

EXAMPLE 1: Synthesis of 4-chloro-2-(5-chloro-2-fluoro-phenyl)-[1,8]naphthyridine

oH cl
. PdCl,(PPh XX
_— N, 2 cl
F NaHCO, N" N
DMF/H,0 F

20
A solution of 9.95 g (50.0 mmol) 2,4-dichloro-[1,8]naphthyridine (described by Koller,
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)-

25  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 re-
crystallized from 2-propanole. This yielded 4-chloro-2-(5-chloro-2-fluoro-phenyl)-
[1,8]naphthyridine as yellowish crystals; HPLC-MS: 2.49 min, [M+H] 293.

'H NMR (400 MHz, CDCls) 6 [ppm] = 9.14 (dd, J=4.2, 1.9, 1H), 8.56 (dd, J=8.3, 1.9, 1H),

30 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).

The following compounds were similarly produced:
4—Chloro-2-(2-ﬂuoro-phenyl)-[1,8]naphthyridine;'HPLC-MS: 2.30 min, [M+H] 259;



(i) unsubstituted phenyl is disclaimed if R7 is OY and (ii) unsubstituted
pyridyl is disclainmed if R7 is NYY, and optionally 15(c) converting a base
or an aciwoabittteeosgonpound of forrmula (IV) into a salt PrhEmPedL/OTIvEes
reaction of the conpound of formula (I1V) with the conmpound of fornula (V)
results in the addition to the compound of fornmula (l1). In nore detail, the
compound of formula (1V) can be react ed%%’/\nth a conpound of formula (V)
using a strong base, preferably KOBut 20 PdO chemi stry, like in a
Buchwal d-Hartwi g reaction, to produce a conpound of fornula (1).

oref er abh o geid| 4%&8%émfnpr1nsahapr&wnd.r§ Heeelng, QQQ%RWﬁ%%Qa' par ent

conpound 0 hyri di ne, wherein and Het have

t he nean#hiers- Ziéi‘q?hi@f@ P%{&S\YB} [1 %H@P T@Mﬂ@ﬂ?}d‘épleﬁ MiSs el raing IN*+dkd7S%e nodi fi ed,
|i ke hydyogg &%tfgat f?;hu&fi%h?éthﬁ%ﬂaﬁﬁﬂn é]ﬁa;ﬁﬁﬁﬁm\éeth@ 5! £1b . [M+H?l3b9' nto a

substltutlon rea formed wth an acid or base into a

sal t, pr efcaﬂqmaf(znﬂqqioé félflvfefﬁg\eﬁwl-ahem&éﬁdﬁ?@hsyﬁémg HRECMR Hoels Mt e

avail ﬂg yseful for the one skilled in the art in respect for organic
e

chenlstry, m'cal strategies and tactics nthetic routes, protection of
i nt er nedietero-2(%4odgtuaadhpuy)-ti %Ja%wfﬁwr\@tr@cé&bpé\ﬂs. 286 min. &R @95;

char act eni [ -

2011/ 1010¢oRe L R P A e Ry Ry P ithe, WPLCUS: 200 e
Fblogena{MbH]@ﬁ3aryls or hydroxy substitution by hal ogens of acids,

al cohol s, ' U [ |y

o Conol . GRS 2 SIS SHERR B RPLE ARG o P BISHERRD Y
oxal ¢0 chlorlde is also useful. Tenperatures can vary fromOC to refl ux
dependi nggliybNe ot dpdin s BAd RERRAD G5 %tmﬁyrm@y?ﬂ gpbphtByRlin@ car boxylic
acid or an sufonic acid. Tinme wl | so 'be adjuSted frommnutes to several
hours or even over night. Siml rIy al kyl ati on, ether formation, ester
formation, am de formation are known to the one skilled in the art.

Aryl ation mnth’aryl boroni c adids can beP&§F$9%ned in pr&sence of a Pd
catal yst, [fﬁzg%gglate | irgafie %8rd base, prefera Iy a _phosphate,
borat e sa” ium potassi or ceS|uq] gani ¢ LOblasgk, Et 3N,
DLPEA or tHE mbre“basic DBU can hl so be us@f’ Solvent§ cln too, from
t ol uene, di oxane, THE, diglynme, nonoglyme, al cohols,

A I MR Lo S $eeap5"é%8 %@@f 6 st

advanced ¢ getil- 2-(ﬁ|eawls@hmr)¢@n@mé kh 8Bmel temém@ummtr nitiogian Gas Heﬁte!&t(i 80°C
aryl ations i nstead nd 5couplin

d
r ol r | rinsor aral@2b Tuid G Sahenyresa e -l gdbidh iR e aﬁ%@%ﬁ&e
si | anes (rhhxﬁﬂmae@u@écu YNs rﬁagsmcobrfdeagea@aed teuoreda Jan idd mhwmmebmate

(Negi shi caqu ti.n .or | es e.cou are usef . This
experi encéfl %ﬁdﬁg ‘ﬁ’?g??'gf B}'%%a]gxwe% an Petéﬂjﬁ}ﬁﬁrp?%ﬂ@ AN MR ﬁ‘éspers and
met hods  afi@déy aichrbd-2-(emkthdpfridin-2-gh-[1 Bihaphthysdiné bedrdyrfeltdibnesdles; MPLES pect

of N-aryl a and ev el ectron deficient anilines (Biscoe et al. JACS
20130: 66@% ?%(5@5‘)[& gﬁgg&n th aryl chlorides and anilines (Fors et al. JACS

130: A355H-UREOBIDEY: mEas2 1016, B YDA ORI SIH) O (ERURES Ha, 48 Pd

N hot or ot 177 1Pai LR T e, B3R T B S ddd haerd 57 flta (1)
can be prepaseishyHR I @dess4(1®Biz, desp® Hej fig). t he 25steps of: (a)reacting a
conpound of forrmula (Xl X) 02N Ww 81RL,,w W6 R

The following compounds were similarly produced:
25  4-Chloro-2-pyrazin-2-yl-[1,8]naphthyridine; HPLC-MS: 1.99 min, [M+H] 243;
4-Chloro-2-pyridin-2-yl-[1,8]naphthyridine; HPLC-MS: 2.06 min, [M+H] 242.



WO 2011/ 101069PCT/ EP2011/ 000054 - 66 - under reducing conditions to yield a
conpound of forrmula (XX) HZNV2-vv 8 RL, w6 5 N N R2 R4 Swherein W, W2,

W56, W5, Rio22/10RB9and R4 have the neani ng as defined alporgr2q¢ib)oomact i ng

t he conpound of fornula 00Q under acylating conditions to yield a conpound
of formula (XXI) 5( ,@N2.wl R8 RL,, W6 R3 Wb R2 R4 10(XXI') wherein Q
denotes -CO-, -SC2-, -NY-CO-, -CO NY-, £0P00-, NY-SO2 or a bond; R51 denotes
Y, -AlKk-NYY, -Ak-0OY, Het3, -COR2 or - Het2; and W, W2, W, W6, R1, R2,
R3, R4, Y, ALk, Het2 and Het3 have the neaning as defined above, 15

(c)r eaCt Z&LM&L% OERANEE O 2- t@h@tﬂymyha%@ymnomhamwrmn AgI1p9ndihid-anshine

follo acidic conditions, to'yield a conpound of formula (XO WO
2011/ 1010&99@)1‘/ EP2011/ 000054 - 67 - 2 w

To a solution of 189 mg (0.739 mmol) 4-chloro-2-(6-methylpyridin-2-yl)-[1,8]naphthyridine
5 and 76.5 mg (0.813 mmol) 4-aminopyridine in 2 mi dioxane kept at 80°C, 174 mg

(1.55 mmol) potassium tert.-butylate were added and stirred at this temperature for 30
additional minutes. The reaction mixture was cooled down to ambient temperature and
water was added. The precipitate was filtered off, washed with water and purified by prep.
HPLC in water/acetontrile. This yielded [2-(6-methylpyridin-2-yl)-[1,8]naphthyridin-4-yl]-

10  pyridin-4-yl-amine as yellowish crystals; HPLC-MS: [M+H] 314.
'H-NMR (d®-DMSO): & [ppm] = 2.57 (s, 3H), 7.35 (d, J=5.6 Hz, 2H), 7.41 (d, J=7.4 Hz, 1H),
7.65 (dd, J;=8.2 Hz, J,=4.1 Hz, 1H), 7.93 (t, J=7.7 Hz, 1H), 8.43 (d, J=7.9 Hz, 1H), 8.46 (m,
2H), 8.59 (s, 1H), 8.74 (d, J=8.2 Hz, 1H), 9.12 (m, 1H), 9.96 (bs, 1H).

15  This material dissolved in 2-propanol was added dropwise to an excess of 0.1 N HCl in
2-propanol to obtain the dihydrochlorid: yellow crystals; HPLC-MS [M+H] 314.

The following compounds were similarly produced:
(2-Pyrazin-2-yl-[1,8]naphthyridin-4-yl)-pyridin-4-yl-amine (no. 24)

20 'H NMR (500 MHz, d®*-DMSO): & [ppm] = 9.76 (d, J=1.0, 1H), 9.73 (s, 1H), 9.15 (dd, J=4.1,
1.8, 1H), 8.85 (dd, J=8.4, 1.8, 1H), 8.82 - 8.78 (m, 2H), 8.51 (m, 2H), 8.44 (s, 1H), 7.70 (dd,
J=8.4, 4.2, 1H), 7.40 - 7.36 (m, 2H).

Pyridin-4-yl-(2-pyridin-2-yl-[1,8]naphthyridin-4-yl)-amine (no. 25)

25 'H NMR (400 MHz, d®-DMSO): 6 [ppm] = 9.66 (s, 1H), 9.11 (dd, J=4.2, 1.8, 1H), 8.80 (dd,
J=8.4,1.9, 1H), 8.74 - 8.72 (m, 1H), 8.63 (d, J=7.9, 1H), 8.56 (s, 1H), 8.50 — 8.48 (m, 2H),
8.04 (td, J=7.7, 1.8, 1H), 7.65 (dd, J=8.4, 4.2, 1H), 7.53 (ddd, J=7.5, 4.8, 1.2, 1H), 7.35 (m,
2H).



81 NW 6 NNR2 (XXII) wherein R51 denotes Y, -Alk-NYY, -Alk-0OY, Hets3,
-COR2 or -CO Het2; and W, W, W, W, R2, R3, R4, Y, AKk,
Het 2 and wiet2g1imay®ot he nmeani ng as defi ned 5above, and optirgradiieoooss
(d)converting a base or an acid of the conpound of formula (XXIl) into a
salt thereof. 10ln nore detail, 3-nitro-pyridin-4-yl-amne and simlar
derivatives can be used to synthesize

2-R2-4-(3-nitro-pyridyl-4-am no) - naPht'h%ﬁr"l dines of formula (X X), |ike
[2-(2-fluoro-5-trifluoronethyl-phenyl)41, 8] naPht hyridin-4-y1]-(3-nitro-Pyri

din-4-yl %ﬂ;ﬂ% f VS [ QRLbRPRehyL G BRIy RdIRL4-YI ir4{-Ynind | ke
4-chl or o‘}‘%—ﬂ - ‘lj'joér 0- 5- t%r?ﬁlﬁlgg-lrﬁgar)r'g%h?/lﬂp[ﬁényl )fﬁlv,ﬁSI] na%ﬁ{)myrli diyne, munder
basi c cofrdi fi0pbns, like with aid of KOBut or under PdO catal ysis. After

reduction of the 153-nitro function, the 3-am no conpound.can be nodifi ed,

| i ke al kyl at edg, car bam nated, sulfam dated, sulfanoyl at Ed, I"b' r acyl ated and
pbenzi m dazoyl ated by ring closure util{si oth 3- and 4-

Particul arly, theZompoundasu formnul a k() i s reacted under

acyl ating! comdi Llons. W th an acghkj vdt ed carboXylig pogderivati ve,

particul ar de, anhidri dé, act iDPgnest er ) activated sulfonic

aci d derivative, grbonate or an 20i socyanate. ~& @u v, the

resul ting conpouﬁd of formula (0(1) is reacted under acyl g g conditions

with an activated carboxylic acid derivative, followed By acid treatnent to

A ter nat 0@ epanspnyr eRbEEa Paited dien- CAEBRRPEN AL e tiabineane
pr ef e ablips ¢y POTY hnffd-amird@yodiae ircBm! dioxase23s oy (2y0Imeol) peassiymitbdsi s,
phony 1) 4 Ut mere 9o sasymiers PESRIOHP S P aps ot nstermmsyat e b e
conpr i si Rgokritosnapentaémperature water wasaaidiet go theaeactivponirtire THeqretipitaté XX)
Vs B0 e et S A theh R GRBR o vbBB. A D
phenyl)-{1,8]naphthyridin-4-yl]-pyridin-4-yl-amine as beige crystals; HPLC-MS: [M+H] 317.
10  'H-NMR (d®-DMSO): 5 [ppm] = 7.34 (d, J=5.9 Hz, 2H), 7.38 (dd, J,=11.8 Hz, J,=8.2 Hz,
1H), 7.41 (t, J=7.4 Hz, 1H), 7.57 (m, 1H), 7.66 (dd, J,=8.3 Hz, J,;=4.1 Hz, 1H), 7.83 (s, 1H),
8.12 (t, J=7.8 Hz, 1H), 8.46 (d, J=5.9 Hz, 2H), 8.81 (dd, J,=8.4 Hz, J,=1.8 Hz, 1H), 9.1 (dd,
J;=4.3 Hz, J,=1.8 Hz, 1H), 9.67 (bs, 1H).

consecutively

15  The following compounds were similarly produced:
[2-(5-Chloro-2-fluoro-phenyl)-[1,8]naphthyridin-4-yl]-pyrimidin-4-yl-amine (no. 05)
'"H NMR (500 MHz, DMSO) 8 = 10.19 (s, 1H), 9.14 (dd, J=4.0, 1.5, 1H), 8.97 (s, 1H), 8.94
(dd, J=8.5, 1.5, 1H), 8.83 (s, 1H), 8.55 (d, J=5.8, 1H), 8.14 (dd, J=6.6, 2.7, 1H), 7.72 (dd,
J=8.4, 4.1, 1H), 7.69 — 7.64 (m, 1H), 7.51 (dd, J=10.7, 9.0, 1H), 7.34 (d, J=5.8, 1H).

20
[2-(4-Fluoro-phenyl)-[1,8Inaphthyridin-4-yl]-pyridin-4-yl-amine (no. 6)
[2-(3-Chloro-phenyl)-[1 ,8Inaphthyridin-4-yl]-pyridin-4-yl-amine (no. 11)
Pyridin-4-yl-[2-(3-trifluoromethyl-phenyl)-[1,8]naphthyridin-4-yl]-amine (no. 12)

25  [2-(2,5-Difluoro-phenyl)-{1,8]naphthyridin-4-yl]-pyridin-4-yl-amine (no. 13)
'"H NMR (400 MHz, DMSO) 5 =9.71 (s, 1H), 9.11 (dd, J=4.1, 1.7, 1H), 8.82 (dd, J=8.4, 1.7,
1H), 8.46 (d, J=6.2, 2H), 7.90 (ddd, J=9.2, 5.9, 3.0, 1H), 7.85 (s, 1H), 7.67 (dd, J=8.4, 4.2,
1H), 7.52 — 7.38 (m, 2H), 7.35 (d, J=6.2, 2H).

30 [2-(2-Fluoro-5-triﬂuoromethyl-phenyl)-[1,8]naphthyridin-4—yl]—pyridin-4-y|-amine (no. 16)



NV66 R3 NNR2 R4 (XOa I-A) and optionally (b) converting a base or an
acid of the conpound of fornmula (XXI1-A) into a salt thereof. 5 In the
final stepoabittteeoepr ocesses above, a salt of the conpouldTaPe@ BG4 t O
formulae (1) to (XXIl), preferably formula (1), is optionally provided. The
sai d conmpounds according to the invention can be used in their final
non-salt form On the other hand, the sent invention al so enconpasses

t he use of these conpounds in the form©ot their pharnaceutically
10acceptabl e salts, which can be derived fromvarious organic and inorganic

aC: ?Sf angy d@/MH&O@ﬁ@éﬁ)@ brsz\é@ wn) bhg (88 tJ—4Hh?r8’fB.H§LB ag(ﬂd %ah@aceat abl e
sa or ns e compounds accor di nvention are for the _nos
part prepH) @%Wc@ﬂgﬁﬁﬁ(ﬁhéﬁ) n@?hbﬁng)l—’fBQWQ eFPotifd e dEPdmdid the

i nventi omocgnagl Ry aqgarboxyl group, one of its suitable salts can be
formed by reacting the conpound with a suitable base to give the
correspondl ng l5base-addition salt. Such bases are, for exanple, alkali

net aI ﬁ; ?Fgg%_phé}gi)qdlgwmmyaamwm ,@mLﬂg,arﬁ.agl(mmhydr oxi de and

l'ithi um roxi de; al'kaline earth netal hydroxides, such as barium
hydr oxi de and cal ci um hydroxi de; alkali nmetal al KoXi des, for exanple

pot assi u bk &1 fRIBEL-BIREH HpPIHyFl@in-A RiaiAUsylIGngAsi ¢ bases, such as
pi peri di rr[?e&; gl et(ﬂanol amﬁne ylgrtpd% met P{y | gl u?grr)nwne Th)é al um num salts of the

conpounds 20according to the invention eNl i kewi se included. In the case
of certain conpounds according to the | Ntion, acid-addition salts can be
formed by treating these conpounds

I > - Cl

10  [2-(2-Fluoro-5-trifluoromethoxy-phenyl)-{1,8Jnaphthyridin-4-yi]-pyridin-4-yl-amine (no. 38)
"H NMR (400 MHz, DMSO) 6 = 9.73 (s, 1H), 9.11 (dd, J=4.1, 1.8, 1H), 8.83 (dd, J=8.4, 1.8,
1H), 8.46 (d, J=6.3, 2H), 8.10 (dd, J=5.9, 2.7, 1H), 7.87 (s, 1H), 7.62 (m, 3H), 7.36 (d,
J=6.3, 2H).

15 Pyridin-4-yl-[2-(2,4,5-trifluoro-phenyi)-[1,8]naphthyridin-4-yl]-amine (no. 43)
'H NMR (500 MHz, DMSO) & = 9.71 (bs, 1H), 9.11 (dd, J=4.1, 1.6, 1H), 8.81 (dd, J=8.4,
1.7, 1H), 8.46 (d, J=6.2, 2H), 8.15 (m, 2H), 7.82 (s, 1H), 7.74 (td, J=10.8, 6.7, 1H), 7.67 (dd,
J=8.4, 4.2, 1H), 7.35 (d, J=6.2, 2H).

20 EXAMPLE 5: Synthesis of 2-(5-chloro-2-fluorophenyl)-[1,8]naphthyridin-4-yl]-[3-(3-
morpholin-4-yl-propoxy)-pyridin-4-yl]-amine (no. 34)
Fa s N¢o“ KO'Bu

0™ ? -
k/N\/\/OH + ON A | ) K/N\/\/Of)”o
>

) Dioxan

H, o™ % K/N\/\/OD
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Ethano! SN
H, N KO'Bu |
A 2 Cl

N~ N

Dioxan F



wi th pharmaceutically acceptable organic and i norganic acids, for exanple
hydr ogen hal i des, such as hydrogen chloride, hydrogen brom de or hydrogen
i odi de, ovbesimiom@pal aci ds and correspondi ng salts thePEBEP261MON0SS
sulfate, nitrate or phosphate and the Iike, 25and al kyl - and
nmonoar yl sul fonates, such as ethanesul fonate, tol uenesulfonate and
benzenesul fonate, and other organic apj&%_and correspondi ng salts thereof,
such as acetate, trifluoroacetate, tartrate, maleate, succinate, citrate,
benzoate, salicylate, ascorbate and the |ike. Accordingly, pharmaceutically
accept abi'ﬁa%?dr -&%btm@(5_eaHrﬁolpﬁ-ﬂw@-&ﬁm@la%m-mraé@nagstzcmg he invention
i ncl ude e tol'low ng:  acetate, adipate, a 9lnate, 30ar%|nateh aspartate,
benzoat e4-(bbrdreneaPY bAerRhqipe & 1@ b plioxane; §p MEE- BP MM pastyyiede, WO
2011/ 1019&9@%@5@%&%&%@@0@%% 26 Snibi teripE fureCRMP AFATRe rézREBA AUl Onat e,
C

capryl ate, "chl oride, chlorobenzoate, citrate, cyclopentanepropionate,

di gl uconwee dildted pithsiargasiaisnilieed andihefimie sypRosted oS FRIdHE aBe,

et har“ﬁsulsﬁr%ﬂ%ft&‘graémraa gilicsablaginaviet dickibroRmatBNIfietdandl) Thig flerietiurBrat €,

gl ucoheptanoat €, gl uconate, 8Iutanate_ gl cerophos,hg&ﬁ hg“@ﬁ%$C|nate’
Pem sul f atie: |- BREyARCRYIEYHRISBALEPENOIASR A BIRNTIHy el BELCHENH] 264
hydr obr om de, hydroi odi de, 2- hydroxyet hanesul fonate, iodide, isethionate,
i sobutyrate, |actate, |actobionate,,mlate, maleate nalonaLe, ndel at e,
met aphos preslusion st ARR M (LGOI, 4-Fey T erd iyt din-ry Rk RIPBY EMSFRISIRG M,

2- napht hapenesit fopRat BydrdbeRited ahRaney INidkePcata el Alafbiet &thSoratdpd sRat e,
pecti nate, persulfate, phenyl acetate, heny!l pr opi onat e hosphat e

3-

1 0pho8 phonemel pressui Thecataiiat wonneredalt, Mg itfats ves seperaiegds AEEsB NN ¢ h
regard tgieﬁ&%tzs- _RloRshoRRAA-prégoxg PPy rih-8§RiMmikdI1ad ofdhge B PHRSCIMBIM+H]
"pharmaceuti cal Iy acceptable salt” and "physiol ogically acceptable salt",
whi ch ar @38sed i nterchangeabl e herein, in the present connection are taken
to mean an active ingredient which conprises a 15conmpound according to the
invention in the formof one of its salt i articular if this salt form
| par s iy St ERIaca I REY FonreSaerehiace gk raengBF e naritaickth and
conpgged Wit 185 fin®st) 3-B-MopdhdliRa-Agroptsy)-PEIdeHE-§IEImiss inaly nadivxans @k form
of the active ingredient use rlier. TQe BharF%$GUtl al%y accept abl e salt
form of theatesdeiBPeC URERTHTeIR™ g‘gﬁ' %‘f‘é@"p‘? NP IS LHIXMEA) RAEASSIT i ent £ or
the fir sty s tNé idacorfi@itiretva2haimes @ BOTE ok § hprATR? cbingftb @fbidntdi d 20not
have earlier and can gven(ﬂfve qE£05|t|v i nfluence, on th? $harng ﬁdynanlcs
of this dempertyrayyateivan adpedro thesmadyre: the eacandpixiiewag fikeref @ 3 ¥n the
body. d_Obj fitfdte f%baﬁéilstea.ﬁwrésgiuewsthdr@@n%@gﬁpaﬂ bhe smatc@fulnmmn??nds ereof
according to fornula and/.aor physi ol oqi ca accepta S S. reo
for i20ni gii@hlwgmvﬁn@mbﬁ?%gﬁb? M‘g ef<L-( P@r‘ﬁﬁf%?&ﬁegy'kﬁmﬁg .thﬂ‘ﬁéﬂ?‘é m
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e action o e specifi venti ve campounds a i nterac e
target ki mbNMR (309 'Qg‘%@‘ tLPRP] ﬁél@gg(s'rﬂ'goaﬁ?ﬁi"oﬁ,ﬁ)’@%r?d@ﬂg"%%’ bPocki ng
IOOSSit bl e. 1@!}8.4@({%9% gqa,ejdﬂmrm;,t&iln@szﬁlj Jb%_G,S%I.?m ), Micelizr(d@]fjﬂsmsmyz,twn,at

east one_ Ki nase, I ch . ensures a r

conpl et e HPBER Hé)’5f3%pﬂa£=é%a%%i%i1?§'.}'€£@ JE#'gf igggﬁl&,(sgﬁhg'1gdh>sﬁfgﬂces are
nono-g&pechyy 8 INnP A 2.00 (B EH)anBagmarHEXCl usi ve and directed recognition
with the chosen single kinase target. In the context of the present

invention, the term"recognition" - without being limted thereto - relates
to any typse Rilowinhebapbladwas sintiarly breiusggci fi ¢ substances and the target,

particul arly coval ent or non-coyval ent bi ndi associ gtion, such as,a
Poval ent - BlbcNIpdE BeeHREHG B v e ooy At loasighoa-
35f0rC€S,ﬂ}Qmu@qhbs® hydr ogen bonds, |igand-receptor interactions, and the

Cuch 3 pabRMILEOONGE A TRIMSOT BIBPETTRRY Chaltonasn (Brig riELdhfo (Rl 36847

recept or/ higgans-g 44 @ @g), BN (WsJarant 8nvzexos W 1H), 7.63 (m, 2H), 7.42 (dd,

2011/ 101069PCT/ EP2011/ 000054 - 70 - hi finty ' el ect Lvity and
i el os VPP i S Ros % dbher 1 sy 1D Chb b g8 R cdimes ot

excl ude upbesglshy2andmharpf ul i npacts to the treated subject. In an

enbodi nent of the present invention, the kinases either belong to the group

of 5tyrosine kinases and serine/threonine kinases. In a preferred
enbodi nent of the invention,



the ki nases are selected formthe group of TGF-beta, PDK1, Met, PKDL,

M NK1, SAPK2- al pha, SAPK2-beta, MKK1l, GCK, HER4, ALK1l, ALK2, ALK4, ALK5

and TbR twpeold/10ki69i s nore preferred to inhibit serine/ PorTaErRéNMIMSHaSES.

The nost preferred kinase to be inhibit g is TG--beta receptor kinase. 10

The kinase are especially half inhibited”if the concentration of the

conpounds anounts to |less than 10 pM preferably less than 1 pM nore

pr ef er abl h AR t

R e R R A b S

advant ageyiBidindhbgming (eeeikity, which is easily denonstrated in

enzyne- based assays, for exanple assays as described herein,_Jn such

enzyme- based aggays, the conpounds according to the |nventf“onI referably

exhi bit and_cayse an inhibiting effect, whetgboj s usuall¥i nted by |1C50

val ues i nga i Tabl e rarige, preferﬁbtern pd@vay cr onol al range and nore

pref erabl y_i_p 204 he a-<nn|an.ran e. | di-scussed RS t hese s gnaling

pat hways ar® ré ev or fvari ONLN asesxanfResor di

according to the _i1wesAti on are useful in t hiexapr ophy| r eat ment

of di seases that are dependent on the said signaling pathways

interaction with 250ne or nore of the said signaling pathwlys. The present

inventio j-on as

pr omot er T oF Soaet ot 307 b0 o Sk M. 205 HbAL S Rinkroting EA 0

pat hwéys [d@irtanhﬁerddhereﬂﬂ mlﬁrqgraeealbd@r m‘fogelme89(ﬂg(f)l949hg\nal4r-argmp|a§trhmaW|e The

host or le a primate
. pegrg ke gérrmha B%urhafiihalth 1T g@bq%rtﬁhbgegtﬂretﬁyfa@ P

speci es, ticul ar uman M ce, rats and hansters;
rabbits; bt@(d@é\snylémwh"@b@@th%‘&t@d o9 (mﬂ%rmmqtbtide(ldﬁ)eandldeheaqetfm)est for
ex errne t anBh

i Soase.  WAIHINIE] WIF BN iKY N3 FRiES obBfphT8 BN Klap
conpoundsTfm:@@rJ%nW@'ﬂtdeW@é @mtwe%bpweammomeﬂenwnwaw The eriganio t est S.
TYPICR | YohaReGhlcldiieR bl thélBroRld criromSRERIpRES otlaldhic SEPERAHAAGHRAbNT 0

the i nventr on at varil ous concentrati or a perio
2011/ 1010wetbaneBpetbanglobuye yielded 2-(2- ﬂmmc&ﬁrrﬂyoremerthwpbmyl)tld Snapbityridie-4ct i ve

agents tao @Qréhn&‘ngﬁtrlanqﬁatae pRlge'chysdtal] bic RAGINETS i, MsPddey et ween about

one hour ajn In vitro testrgég can be carrf¥ using cultivated

cel I's frofl MMR G8MHzAHPMSOIN2 [Ramaist 808819, JH).hi3 (ddnd=4t b7, tHie903ddt nent
th d
B T T

for detection |nteract|ons bet Ween vari o athways,

vari oifs stlﬂ)eﬁtq&itfs1Ha,v7e7%leVeﬁeo(rB'e@"BuT%l(ﬂkanﬁ§el‘ , of).model systens, for

exanple cell culture nodels (for exanple Khwaja et al., EMBO, 1997, 16,

2783-93) and nodel s of transgenic animals (for exanple Wiite et al.

Oncogene, Thepilowing Zomppords wergsjmilarlyrpregiucedet er mi nati on of certain st ages

in the S'@ 'Ctﬂ&%@ﬁ&%'pﬂ@nﬁﬁﬁ%ﬁ@phtﬁﬁfdﬂ-@%ﬁ r&ﬂ@sﬁﬁé’%ﬁ?%@% nBeygjt 1|1 zed
0 s e |oc

in order nodul ate the si nal g J.,
2000, 351'H KR GHP MHA & h@d@p@ cdﬂcﬂZr(g 1. 9H8 (dehisarts, drﬁ dbth 8a$fs(§ be
used gs I SAgeH dEOJ—Stt?SIth NG ké. eatenrlryp@ﬁtﬂmt JS6 @NRy {ihan gfé 2P P48 hways
in animals and/or cell ‘cul'ture nodels or in the clinical ease§ nenti oned
in this afsiel ¥THS RO, 11‘9 Measur ement of the kinase activity is a technique
which is well known to the person skilled in the art. Generic test systens
for the determ nation of the kinase activity using substrates, for exanple
hi st one (RoR-Tdwerap+-Efiygrametnybpheny!)- [145E98hm¥t'@'n41)9b[6 3,5@zinR-ylrges  333- 338)
or the baﬁt eIrn protern are descrrbed |n the literature (for exanple
Canpos- Gonzal €z, A enney 92, J. Biol. Chem 267, page
1453535 Fdt NM%(@QéWtW fq ‘(QN\?’(Bh 5dPP'IE‘i néé @4| (ﬁ H |‘Br 9.db4dd, WxAiZo0 S, ABE B92(est ens
are avai | ?h ) ®.8d ('adSPaf%H'Z%aH)O@e@id”@:m?t YH?%S@/(dQSS“éJg &3 aly )8 8.81 Ig&Hd

Bi ool ecul ar Screenin d flash-plat'e dss

radi oact i ¥&/- Brﬁbgp?tBrVBa?f/@rﬁmo? Hh protein or peptide as substrate with yATP
25i s neasured. In the presence of an inhibitory conpound, a decreased

radi oactive signal, or none at i s detectable. Furthernore, honbgeneous
ti me- r esol2/@dMethyidvastneiglst %JsamthwIreﬂerﬂgavnwcmﬁfyémwnommpaams

fl uorg(scerpqg rHH'[M#I—?@%O” (FP) technol ogies are suitable as assay nethods
(Sills et al. Bi onp| ecul ar Screening, 2002, 191-214). O her

non- r adi oR¥tmig- ﬁ!t@%(za‘s%ﬁ'ﬂuﬂ@tmwﬁ%@”QB’@BW@%‘WH@%M@(lmﬁﬂ)bbtﬂﬁL&MS
(phospho- ABg)min3Rkfrg 38hospho- AB binds only the phosphoryl ated substrate.
Thi s binding can be ‘detected by chem | um nescence using a second

per oxi dase- conj ugat ed anti-sheep anti body. The use according to the

previ ous paragraphs of the specification may be either perfornmed in-vitro
or |n vrvo nDdeIs The |nh|b|t|on can be nDnrtored by the technrques

o ~r-a. 1 Y b1 oy o, S -




humans suffering fromcancer, tunor growth, netastatic growth, fibrosis,
restenosis, HV WO 2011/101069PCT/ EP2011/ 000054 - 72 - infection,

neur odegaewarpivwi@dsor ders, e.g. Al zheiner's disease, aPREmEPICIONWGSE S,

i nflammation and di sorders of wound hegli ng, angi ogenesis, cardiovascul ar
system bone, CNS and/or PNS. Testing of several specific conpounds and/or
derivatives thereof nmakes the selection of that active ingredient possible
t hat i SERAMPLEUT: tSyatHesis affobtaimeshiPr@dbetby!- tHipyrahelfayl)-Eugipaithyritiredyi- vi vo

d . of h ' i j | - _adj  t. h
(i nase. SEAEBUIATTT O oxtel e 2y BRRRARSHG eto BN By 22,

W th reggramine (hbe3d)n-vitro data. Therefore, the therapeutic efficacy is
remar kably enhanced. Moreover, the subsequent teaching of the present
specification concerning e use of the conpounds according to fornula (1)
and its derivatives for e production of a nedicanent 10for the
prophyl actic or therapeuti ® Jrent, aqg/ or nonitoring is considered as
valid and applicable w thout rest Tctiong to the use of the conmpound for
the inhibition of kinase activity ifexpedient. The invention furthernore
rel ates to a nedi canent conprising atf 9#8st one conpound 15according to the
i nvention and/ or pharmaceutically us Bt i vati ves, salts, solvates and
st ereoi somers thereof, ing|uding mxtur thereof in all ratios, and
optionally excipients and/ qadjuvantz;jiﬁothe meani ng of the invention, an
"adj uvant" denotes ever bs ce th n. Iqé, 20intensifies or nodifies
a specific response agai nst t hE ageti ve iﬁbre i émt of the invention if
adm ni stered simultaneously, contenporarily sequential ly. Known
adj uvants for injection sol utd;ensengr sxanpl e, al um num conposi tions,
such as al um num hydr oxi de or ng@ Yhat e, saponi ns, such as Q@21
mur anyl di peptide or nuranyltripeptfde S, such as gamma-interferon
or TNF, M9, squal en or pol yolP¥FHgs ¥, the invention also
relates to a pharmaceutical conpositi ing as active ingredient an
effective anount of at o east one according to fornmula (1) and/or
her wi{'h phar maceutical |y
"medi canment”, "pharm i conmposition” or
atdqninin the meaning of {heli nyentijon is any agent
inthe field of nmedlNcire, \hi B1T" conpri ses one or More c gunds of fornula
(I') or preparations thereof and can be used in prophyl ax+s/ therapy,
foll owup or aftercare of patients who suffer from di seases, which are
associated w th 35kinage activity, in such a way that iaJii:ggenic
nodi fication of theist vergﬁgtgondition or of theoeonditilon |pf particul ar
regions of the ord@@i'sm ga establ i sh at Ieasto@@mgqg . WO
2011/ 101069PCT/ EP2011/ 000054 - 73 - Furthernore, the'active ingredient nmay
be adm nistered alone or in conbination with other treatnents. A
synergistic effect may ghi eved by using nore than Nconmpound in the
phar maceuti cal conpositi Ji.e. the conpound of formka |I) i's conbi ned
with at |east anotherfgent as active ingredient, wH¥chis either another
or a 5conpound of differ uctural scaffold.
an be used either sinmul{landously ¢r sequentially.
The present conpou eYsutLabl e for conbinati WNT hKngywn ant i cancer
agents. These known anti caneér agents include the follo (1) estrogen

receptor nodul ators, (2)
5

t ol erabl e adj uvant
"pharmaceuti cal f

To a solution of 10.6 g (54.7 mmot) 3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-1H-
pyrazole in 100 ml acetonitrile, 17.8 g (54.7 mmol) caesium carbonate were added and the
mixture stirred at ambient temperature for 70 hrs. The reaction mixture was filtered and the
residue washed with acetonitrile. The combined filtrates were evaporated and taken into
10 tert.butylmethylether. Undissolved material was filtered off; the filtrate was dried over
sodium sulfate and evaporated. One got a mixture of 1-methyl-3-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-pyrazole und 1-methyl-5-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-pyrazole as colorless, slowly crystallizing oil.



10androgen receptor nodul ators, (3) retinoid receptor nodul ators, (4)
cytotoxic agents, (5) antiproliferative agents, (6) prenyl-protein

transf er ase 20nhioisbor s, (7) HMG CoA reduct ase i nhi bi t or CT(E®p01H0B00PS Ot ease
inhibitors, (9) reverse transcriptase inhibitors and (10) further

angi ogenesi s inhibitors. The present conpounds are particularly suitable
for admnistration at the sane tine as %‘ﬂdi ot herapy. The synergistic
effects of inhibiting VEGF in conbinati®n 15 with radi ot herapy have been
described in the art (see WO 00/61186). The invention also relates to a set
(kit) consisting of separate packs of an effective anmount of a conpound
according to the invention and/or pharnaceuti cal lci/ accmpt abl e salts,

der i vat i he®|utionlof 3199 H&D B f-sknhiare-[1 Blapplhyriding [3utH &1 Rk theer eof
inall T Bl mBife AOANSBH ORI 51 JTRIDIIAL) SoditihH)BFogBR darbBrERtinact i ve

i ngredie ef conprises suitable contal ners, such as_boxe
i ndi vi dudp nyQINIF epd 15&@9”35?‘ \&W&ﬂa&%‘j to-BReC siegernijogemo e 336 M8, (Oc7(§n‘pr| se

separ tenﬁ{m BN FR(IRChIBRAE WErePdii¢Rlandfth@nhaRREd at
accor%ll ng ?F%gﬁﬁpggg}ﬁ@‘ ion and or “ﬁg(r ?r;aceutl ca1 ly accae tabl e Léal ts, a

deri vat i 88%; fardbvus eEhedigackiaraixBirg mrdsstmtné%mweerhemmfgethm andWaleher eof
in all &6dd KR §8&UH{[ ufi2Rfari the! pEJUBEL EHREThST dohiave

i ngr edi eﬂ?él e d%lgh%%e\gg%r | yop{u lized P for r% haFmaceutl cal for m?l at iaons
can be adiipa edufmorin giphiaieeethane/metiane!. £ne ektained thestworis®in@siet hod, f or
exanpl e by 6r8'2-§1' rﬂ@!hgﬁm&y%flﬁ-'yl)q*i sﬁiélahihgs&lﬁé hs pé@%%w pBAaa (HALePieal

(i ncl udi ng ucca I ngual or ‘transdermal), vaginal or parenteral

(i nchadi ig+ELB4%2t aneous, 30i ntranuscul ar, i nt ravenous or intradernmal)

met hods. 1ﬁ caﬁf(%m&t&t Howg@nﬁmﬂggagq@ Uﬁu@g@j I1Hprg)@p§ﬁe§ =&kBOWg, i n the

phar maceu for exanpl e, nmbi ni i've ingredient Wt
Phe. excr HHNG 285 GH)AHPLKAnEES THFTE SRl 1 St oD CORIBo B SrIFoie RS,
i nventionyjys produced in a known way using 35common solid or I|qU| d
carriers, diluents and/or additives and usual adjuvants for
ceuti cal deﬁ@]vr@e%@ ﬁ@t"a{hanYf%Ohﬁ va;ibﬁmphmd'a%ga@a'e Yﬂ‘i%wzﬁ’ﬁiﬁ/dﬁ't("b“fm -MS:
exci g|5ent MWQ%S I that is conbined with the active ingredient to produce a
si ngle dé sage formvari es endi ng. WO 2011/ 101069PCT/ EP2011/ 000054 - 74 -
ipon ¢ he ‘hOWIR @OBMEE. SHDMS): BUPRTLT PR (HBaAdh aurtF o5 G5 T SShB abl o
exci pi entﬁ-g' 8%'7‘{991#)@@9'(& Q=g8iNArgan) 7 sHRS UanoesHy, haty (ar.ﬂ‘—-mlﬂﬁb& ggfor
the differ routes of administration, such as enteral (e.g. oral),
par ent er a3H)or topi cal application, and which do not react with conpounds of
formula (1) or salts thereof. Exarrpl es of suitable excipients are water,
S5vegetabl e oils, benzyl alcohols, alkylene glycols, polyethylene gl cols
gl ycedlol A slugry of é?%mgg@I@tmﬁ'O')é‘a"r%H ety eyranza'c% €. 8lharhthyn
magnesi um sy @z%gt eﬁstrﬁlnsn A0hiRSdyraIRUARI S &oxd?iéa&md gﬁderfnafd@uh% i ons

a

adapted for or dm ni s ration ‘can be adninistered as separate units, such

as, for e3Xfpllen éé%glgl(é505df‘m95@P@%‘U"}J‘S{M%ﬁ’%'a@rwﬂﬁéﬁ’gﬁ‘é§”d%ﬂﬂ TdBRs or

10sus PensipRs 4tBoéd F@QGSth MTHRQBa&MeRMEIrd WaY beitions t&&t@eéma«aﬁlommétﬁam
foods; or oil-in-water liquid ermulsions or water-in-oil liquid emul ons

Phar rmac eu@nd:water. gheraanis Hgasgd’é?ﬁ Qipdk oyer ﬁ‘é‘i"\é’ﬁ‘tsé‘[f%t? s\prerated fad sPregidt ude
aqge%da&?stﬁm%@ﬁl&ﬂ%ﬁ Batt/tﬁrrﬁéthﬁettha{ @HeldbfaciﬁéELHSIIt(PQﬁéth?lofﬁllby@kél%-yl]z- ieh th
anti oxi dants, fers acteriostatics e} S, 0 ic e
fornul at i Brﬁ]i‘%om@ﬁﬂg}%é{ PEIRANE-afiRg 9% ﬁ‘gorl'ﬁséc?@’sg?ls tﬁ'PPeLaé&E Wé'ﬁl 39 be
treated; %ﬂmm%r@gﬂ DMS@P@{@QM? St (s| eH)p OIBHE, paAst, 1vvh|1c-tyb8my(dd
conprise suspensi on media an | C or atio n

admi ni st e#eﬁigﬂ h751mg§é6d69le 601r' 2er£{$3 &ng') ?gﬁ{ﬁ Hg#l% %'T’)o?%g%aﬂﬁ g%é‘aﬁ red
anpoul es qln;j gadds,; @deﬁgt@lgqulﬁzfz qegegg‘t(sedHﬂ yophili zed) state, so that
only the addition of the sterile carrier liquid, for 20exanple water for

i nj ec8@ on purposes, imediately before use is necessary. Injection

sol ut i ons TR ELIBWHRRIBHpRRAd %e@mﬁur@aylpfbo@@@@rdance with the reci pe can be
prepared fromsterile

anul es and et es W t hout saying
Phat " Tn dadeMagwi2b R Sy M e clRees.  t he
25f or nul aE,tyg{gs mCaMso[mqqmse ot her agents usual in the art W|th respect

to the artlcul
P H NMR (500 MHz, d®-DMSO): & [ppm] = 9.62 (s, 1H), 9.07 (dd, J=4.1, 1.7, 1H), 8.78 (dd,

35 J=8.4 1.8, 1H), 8.43 (d, J=6.2, 2H), 7.73 (s, 1H), 7.63 (dd, J=8.3, 4.2, 1H), 7.52 (d, J=1.9,
1H), 7.33 (d, J=6.3, 2H), 7.33 (d, J=6.3, 2H), 6.93 (d, J=2.0, 1H), 4.32 (s, 3H).



type of formulation; thus, for exanple, fornulations which are suitable for
oral adm nistration may conprise flavors. In a preferred enbodi nent of the
present iwoentiiomedt he pharmaceuti cal conposition i s 30eCcalEPg010/000054
parenterally adm nistered, nore preferably orally. In particular, the
active ingredient is provided in a water-soluble form such as a

phar maceutical ly acceptable salt, mhicq%'s meant to include both acid and
base addition salts. Furthernore, the conpounds of formula (I) and salts

t hereof, may be I|yophilized and the resulting |yophilizates used, for
exanpl e, i O B | i_$j i i [ hnehL cat ed
may b 35CRMLE SEPRERR & (2% LRrd ARG Ry EoRaBRR Rl YR

pr ot ei nspyrimigin-2-¢tearkana gicid)tertibybil petahtng, Sbreservati ves, stabilizers,
fillers, chelating agents, antioxidants,osolvents, bonding agents,
suspendi ng agents, wetting agents, gggjgﬂiiers, salts (for influencing the
WO 2011/ 101069PCT/ EP2011/ 000054 - 7 Cosmbtic pressure), buffer
substances, colorants, flavorings and ong~sy, nore further active
substances, for exanple one or nore vitafing. Additives are well known in
the art, and they are used in a varietWwortormnul ati ons. 5The terns
"effective anount” or "effective dogsg” ‘Qr "dose" are interchangeably used
herein and denote an anount of thejpharnaceytical conpound having a
prophylactically or therapeuticall 3 ef fect on a di sease or

pat hol ogi cal conditions, i.e. which caus a tissue, system aninmal or
human a bi ol ogi cal or nedical response whiciis sought or desired, for
exanpl e, by a researcher or physician. A "prébphylactic effect” reduces the
10l i kel i hood, of devel gpj ' t of a

di sease. 9 Of $RPREER' ?t:déﬁg\g?ﬂ‘rog%yz@gﬁﬁ © g{af Z%’? %dﬁéﬁﬁg@gémt%ﬁas@nrlmméxt ent one or
nor e synpt®yBat2Q@ idiregassence of 8148miDIPEARS ambidnt yeraparature fosbthrailAfter or

conpl etel y _one..or i j 4 i i i at ed
W th o cagaange BF PRRERALe MEH wi ol REIGR, B BAECBRLELM Rages, T D

t he expr diteiesainarid dvaparated focdiynessepfterctigastionmitn petrolgthent etbhend 1o handint

whi ch, coppar i r g i : 3 i | S
amount , RGN g0 i (i Re sy RER C b Hidi iR et e e o

pr event i omhiter pasvdemwitatR; ori.@F min ahidsegitsst maghoikMiE, ~ 2ndi ti on, conpl ai nt,

di sorder or side-effects or also the redystion in the advance of a di sease,
conpl aint or disorder. The expression "tHerapeutically effective anmount”

al so enconpasses the anmounts whi ch -ar tive for increasing normnal
20physi ol ogi cal function. The respective dose or dosage range for

adm ni stering the pharnmaceuti cal conposigigj;?ccording to the invention is

sufficiently high in order to achieve th |dgs red prophyl actic or
t herapeutic effect of reducing synptom of The aforenmentioned di seases,
canceJ, and/ or 25 fibrotic diseases. It will be understood that the specific

dose c)evel, frequency and period of adm nistration to an articular human

wil | depe?RP mgdnchiorezb-{eeiiorgr-fugre-ghenynld 1 8iranhvridipe 4k L& Drand
speci fic 5:4)37}?19l{%ﬂﬁﬁ@bﬂ%ﬁi@in-i—b?‘—cﬁ&ﬁmi@%& tabeb@titestaran 8maldisdnt eombiniigal t h,
gender, diet, "tinme _and route of adm nistration, rate of excretion, drug

conbi nat i ## BEECLRO:sEBPHA(ABR)PRE 164P9 KRAIPRAS Weredaribated WIHEEATOPRgas 2

speci fic gher @PY6 his. ARBF bRfbordtdh RE dBbs thBRWHEIMMAE /a8 NEsiEt 108D, ithes
exact dose can be deternlggd %Pgne of skill in the

_de b . . rt a tter of
Fout i He oMOH sradient N MThEopiPR diRcienwst Aipcgoun and dioesiid wapstar kel on i s
val i d andggppy hroatit§a-yB-tSenbrorEiidrb phbayis 1 i8ndphenypr4rpiaind] palimumieggi t i on
conprising the conpounds of fornmula (1) If expedient. 35Pharngceuti_cal
f or mul at | 6arbamigAgRbtesbHtYiesteE Pa VYWetF}?éVdPBYVHf‘(%ﬁ* al%@éﬁ'a anAicPTeEHNLSs dRbri se
a predet ejqpnedepmount of active ingredient per dosage unit. The
concentration of the prophylactically or therapeutically active ingredi ent
in the fornulation may vary from WD 2011/ 101069PCT/ EP2011/ 000054 - 76 -
about 0.1 to 100 wt % Preferably, the conpound of fornmula (1) or the
pharmaceutically acceptable salts thereof are admi nistered in doses of
approximately 0.5 to 1000 ng, nore preferably between 1 and 700 ng, nost
preferably 5 and 100 ng per dose unit. Cenerally, such a dose range is
appropriate for total daily incorporation. In other terns, the daily dose
5is preferably between approxi mtely 0.02 and 100 ng/ kg of body wei ght. The
specific dose for each patient depends, however, on a wi de variety of
factors as already described in the present specification (e.g. depending
on the condition treated, the nethod of adm nistration and the age, weight
and condition of the patient). Preferred dosage unit fornulations are



t hose which conprise a daily dose or part-dose, as indicated above, or a
correspondi ng 10fraction thereof of an active ingredient. Furthernore,
phar maceWPAI/PHOAUI ati ons of this type can be prepar e@CUSPAY1QWFbcess
which is generally known in the pharmaceutical art. Al though a
therapeutically effective amount of a conpound according to the invention
has to be ultinmately determ ned by the ggeating doctor or vet by
considering a nunber of factors 15(e.g. the age and wei ght of the aninal,
the precise condition that requires treatnent, severity of condition, the
nat ure ofxMPIiEO8HLES Jaﬁhésrs am|4{Zlﬁ—émérbcziﬂwro@dﬁhyw-[ﬁtS]ﬁé;th’rﬁy)ndm&ﬂyl?-ffeCtl ve
anount of a conpoun accaor di to the invention for the treatnent of

neopl ast P¥HId8kr & 4-HYPingq colon or breast carcinoma, is generally in
the range fromO0.1 to 100 ng/kg of body wekght of the recipient (mamal)
per day and particularly typically in the R0 range from1l to 10 ng/ kg of
body wei ght per day. Thus, the actual anfjunt) per day for an adult mamml
wei ghing 70 kg is usually between 70 a ng, where this anmount can be
adm ni stered as a single dose per day gr usually in a series of part-doses
(such as, for exanple, two, three, X five or six) per day, so that the
total daily dose is the sane. An unt of a salt or solvate or
of a physiologically functional derNvatNve reof can 25 be determ ned as
the fraction of the effective anmount of th npound according to the
invention per se. It can be assuned that simlar doses are suitable for the
treat mnent of other conditions nmentioned abov®. The pharmaceuti cal

conposi t's%f}nnggffcﬂé SrEﬁ?d?&Jzoﬂho?&Fh&%/l)emBhr%bﬁﬁwyﬁémlm sﬁlﬁﬂ%&nm.rﬁ@pﬁm and

veterinary I ne Accordlngf 0 t'he 1 nvention e conpounds formul a

(1) ahd/ sarysnyis peiddet-bui gstea{cf EXANMPEL Bakveredinatadwitn® mlﬁenmpwpwq c or
t her apeutg %Hﬁbf&mémﬁgra@w#&m HFO Mt el BiSbrfiorthe %?’o%%%t \FVQ@BItg@Fa‘?e&@Hﬁ ther

medi at ed an ated by kinase activity icularly preferred
that the amds%cziatéd barf éraé'en é%e'éa Sf Pk %l?g(%@moreﬁ @eﬂﬁ@@henxlhﬁn?rln@q*w win-

met ast at i £y gpihibineld, @Ja%?hlﬁe a ﬂ?@r%@ﬁ%&e sdil witd Rf~e¢t3'8‘?ﬁin aREbREQIRARS ative
35di sorders, at heroscl erosis, | ammation and di sorders of wound heal i ng,
anglogené@W§iM¢Hrd36@ascular systen1 bone, CNS and/or PNS. It shall be
undergt ood that the host of the compound is included in the present scope
of protection according to the present invention.

2011/ 101089RLES2 §1nthess @5l -[2-( Wethw't'qlleﬁﬂé)rlkﬂl'@mﬂyﬁ@@# yll-gyRineidines t he
treat ment, grdinghe (ARNISEPri ng of a tunor and/or cancer disease. The tunor is
preferably sel ected fromthe group of tunmprs of the squanous epithelium

bl adder, stomach, kidneys, head, neck, esophagus, cervix, thyroid,
intestine, 5Iiver, brain, prostate, urog al tract, Iynphatic system

| arynx and/or lung. The tunor is further pglpreferably selected fromthe
group of lung adenocarci noma, snall-cel¥N |¥ng carcinomas, pancreatic
cancer, glioblastomas, colon carci d breast carcinoma. In addition,
preference is given to the treatne nd/lor nonitoring of a tunor of 10t he
bl ood and i nmune system nore prefe 7 he treatnment and/or
nmonitoring of a tunor selected fromthe gruplof acute nyeloid | eukem a,
chronic nyeloid | eukem a, acute |ynphatic | ejukem a and/or chronic |ynphatic
| eukem a. Such tunors can al so be designated as cancers in the neaning of

the i nvengijar ad i EXAVPRES, ﬂfeetétyef 66 6N ARV ntHekiZE A & oh VRN AehibrB -
af orenenti oned tunprs_ar rs. |In another Freferred enbodi nent of

t he |Hivenﬁ@ﬂthkuPVé'dEb%%Ehgg‘aB"f‘thY'ibq"r‘ﬁ:P%d (43 mg{(E-anpnt-PWimidBy 4-yhrearbamic

prophyl acidig té?f bbgﬁéﬁéﬁt@tyléld tarcamermaau@ et Was mﬂéateb%trmmbué FEAQY ldéal
di seases or t he manufacture of medi canent for the E@oph actic or

t her apeut P@"QCF @9@@% ObiRR - GHersNPisEr PH@S%?WP@??OS(HW‘&IO”& Gemui RP13 column

respecti vglo/s %DTIEA Wta@hxac@fonrtmbrgeydléral- theBbIBRJIPréARS ﬁﬁ[Q-(Bl?ﬁ&hW;ﬁrﬁ&h@M)L an
H V i nfection. E can,  be either. adm nistered to reduc

| i kel i hoold: %wann%@t%w |y ’Fr%@é’fﬁm'f‘ﬁé"thrﬁteétﬁfﬁ‘"b?“dac%ﬁ?trﬁ‘?swquﬁda
retrqﬁjrum+ﬂnd3gme onset of the disease in advance, or to treat the disease
caused by the infectious agent. 25Particularly, |later stages of virus
internalization can be reduced and/or prevented. It is the intention of a

prophyl acthe shme %Hr'nébbrﬁmcérpbé ssthiped WitBolti rste btk afig ]y| igyf Retdf alb-Gandir®
prevent the infection wth a retrOV|rus after the infiltration of single

viral repPY¥BAINginsiead oldSEMINGPYIadiftie carbare adtert REYSEHERquent
propagation of the virus is strictly dimnished, or it is even conpletely
inactivated. If an infection of the patient is already gi ven, a therapeutic




30administration is perfornmed in order to inactivate the retrovirus being
present in the body or to stop its propagation. Nunmerous retroviral

di seases weanobeoswecessful |y conbated by appl yi ng the i R¢gmpr2ae/06@spounds,
particularly AIDS caused by H V. The napht hyri di ne conpounds accordi ng
to the present invention are al so useful against 35di seases sel ected from
the group of cardiovascul ar di seases, kjdney di seases, hepatic di seases,
syndromes associated with pul monary fibrosis, collagen vascul ar di sorders,
eye WD 2011/101069PCT/ EP2011/ 000054 - 78 - di seases, excessive or

hyper t r opkiafrs &84 0: fSYniRsisO8F df a-[DIS-cARK D o - Sring B 5 8Plaphthgridin-4-ylamino]-
gastrointestinal tract, chronic scarring of the peritoneum neurol ogical
condi t i oNsgetykpiget@nydet he joints, diseases that benefit fromthe

| mpr OvefTFaé iy 4—kHIBE3-ﬁ1€5%hlo%12&ﬂu6rdjﬁﬁé?@'§E{$,8frfa9ﬁﬁh9ric_mh@ @ hedvRy methyr £sponse,
fibroproliferative response or both. 5 E}lon also relates to the

i The i nv
use of c@mnﬁf@dﬁﬁgp'rfﬂo’f%‘efwm'ﬁg 44 ”Qrfg%g sphy@di%GrekIany 8P pt abl e
sal t sgt hesaehod RErd RBUBHIEP DHESCIrG6n §4s AtBEr@PEIULS Krs! AfestiovBPéradiiioadryness

nonitoring of diseases that are caused, nedijated and/ar. pro ed. by
ki nase a#ha Greg samplerwas frshe °t”h%%l2 WB&M%&HIQ«E?‘g?@én b%“ﬂ I‘fép‘%g%?&?d@&rpounds
accor di ng,zkQvhesraEdo(dive 208grod@p aysi(slcasicalisroaseapt-fhipapithysdit-aer eof

for the produc?Lon,of a nmedi canent for the prophylactic or_th ut i

t r eat nent/laANBRITHCOHHIG 3G MEPVOESIEr WER &es It '“a%@' C@&G&E’H?SWHPSE\@E'F éﬁagor
propagat ed by ki nase activity. Conmpounds of fornula (1) and/or a
physi ol ogi cally acceptable salt thereof can f. rthernvr? be enpl oyed qs

i nt entfredil4iemadri2Gehinregaivore-ghe)-i Hinanbinypgn YA -aIceive arggpetiYlent s.
The medi R Reré FreRteaAthalByuI b 3B e RREGMMIAe i &tAand AEAD TRior BRAAGN tiferat by
conbi ning the active in%%edient W th at Lea&t oqf %oliﬁ, quid.anﬂ%Pr

semi - f | uiankientieperaturg 1 15 WAt Afte fyapyafighieiredyst wan flgstated wittvethsr and
singl e orygARE gRENS7 Mgt 4Y2 (S Ui aesolpheay)-AIRBINAIHthyidh-algRageolior m | n
anot her enbodi nent of the gr seg% i nyent.i qn, fh; con&gunds according to
formil a (TethpcusRINMIdRARS SP T poyRes o] 47 TUT R0 PHEFLTISEr e used f or
the podygijyeyg® a conbination preparation for the prophylactic or

t herapeutic treatnent and/or nonitoring of solid tunors, wherein the

conbi nati on preparation conprises an effective anount of an active

i ngredi engx&MPeEtadsintaesis be(agrqumusfo-$-fluesinieige-pherdeptshaprsidaior s, (2)
andr ogen receptor_nnduhgto s, (3) retinoid receptor nodul ators, (4)

cyt ot oxi YIHBRLRYrdiNY- rﬁ“?%?%‘?‘i ferati ve 25agents, (6) prenyl-protein

tr ﬁ_”; ferapp A(qg')a'LéH'l6r@rzs(2-f(u6}oblftfm@é§mémgllqﬂiea§|¢-[1',aqhiabriuthwcﬁne 4%) 5HMg pr ot ease
I nhi bltors,

angi Aon AT P OBIEC Y REGER A QOIS A TAINGS 2P MELCeing % ¢ he

i nvent i onpg,adba) a0 MgHabippds RRF® neubited Uh@drlpydrgasdt J0ns #br 1 hidl Afase
once or several tines actin% as therapy. The afo gﬁeq%iqgeg nmedi.ca
hg&o led 1'92 V'

cal.
product s @fePPRYoN { BNPPTRING SLUdG SARIE wag fRrshadPry Hgfadigptn i ¢
treat ment pcfy. oRiERddtieRWay eveperatitto @ivessimg ptddeved-[Rq2-Saom-Sxt ent one or

ar 1 a1 | yuidoreswvERary D SRR EREEHe Bl Byt e aRRea "
partially , f P ca
par angj er g, A3 8Ghiatapd coirett masscfausdili+ve~ 915.t he di sease or 35pat hol ogi cal

conditions. Monitoring is considered as a kind of treatnent provided that
t he conpounds are administered in distinct intervals, e.g. in order to

3oost er t EXA}\ME?TZST Syﬁmdsieroagi[m%-ﬂucbrb@@ﬂcbrquggw)-?c%!hgmhgwm;ﬁmzwg103-05 88
i sease coO etely. FEither.t i dentic 1 P EP 1 54 -
o e o aroumi e SRyridib el 3 4, H R e PR BERERE oo

al so be uE@ququgﬂw@Mng,ﬂbe | i kel i hood of devel opi ng a di sease or even
prevent the initiation of diseaFes qisociat%d W t h ”ncr%ﬁ;qg.kinase
activiQy RefESIREIRIRS BEVICHS FrATPIeEnP'd PFPEPRY IS HEFTe BRFIPARHSYP Y REY Bhs.  The
di seases ascor@aizemwidhdlolibving sevemmei on are preferably cancer and/or 5
fibrotic diseases. In the neaning of the invention, prophylactic treatnent
is advisable if the subject possesses any preconditions for the

af orenenti oned physi ol ogi cal or pathol ogical conditions, such as a fam i al
di sposition, a genetic defect, or a previously passed di sease. The prior
teachi ng of the present specification concerning the pharnmaceuti cal
conposition is valid and applicable without restrictions to the use of
conpounds according to forrmula (1) 10and their salts for the production of
a nedi canent and/ or conbi nation preparation for prophylaxis and therapy of
sai d di seases.



It is another object of the invention to provide a nethod for treating
di seases that are caused, nedi ated and/ or propagated by kinase activity,
wher ei n amoabfiewioewe anount of at 151 east one conpound @&crmpdeingodoss f or mul a
(1) and/or physiologically acceptable sal#s thereof is admnistered to a
manmal in need of such treatnent. The pT% erred treatnent is an oral or
parenteral adm nistration. The treatnent of the patients with cancer, tunor
gr owt h, netasta&ic gr owt h, fibrosié, restenosis, H Vdnfection,
neur odegener atijfe di sorders, atherpsclerosis, inflamation and disorders of
wound heal | i ogenesi s, ardj ovgscul ar gysSte €, CNS and/ or
PNS, or pdbpl e bearing a riS<|QL deviel opi ng suchl dikeas di sorders on
N“EXNAt i ng precondinfong by 15 of tNe onp 3 of fornmula

¢ h and anel i or at gynptons in
s particularly suiltable for
treating solid tuyng In a preferred erdodi nent of the neChod, the
treatment with fhe present conpounds is 25conbi ned with radiotherapy. It is
even nore preferred to adm nister a therapeutically effgective anobunt of a
conpound according formula (1) in conbination with rad ot herapy and anot her
conpound fromthedgraups (1) to (1®qNa§/ ef i ned abovg“ The synergistic
ef fects of in@ib'*' MEGE i n combi natTon i th radi @hewé&pyNhave al r eady
been descri bed. 2 or teaching @L i nvention andlits) enbodi nents is
valid and applic e Wtheut—restriciions to-=30—the ne of treatnent if
expedi ent. |nr =F

el

i nyention, RQVE

het ar yl am n@nap thyridine conpga ng; qL forjula () are drovfded for the
first time. TRE K1Y CconpoURdS /T Trop andMo=selestirzgl y target ATP
consum ng proteins |i I nases, i y TGF- @ 35 ki nases.

The conpounds of fornulya (1) and derivatiVves thereof are chsgtacterized by a
high specificity and stability; |ow mgnufagturing costs andggonveni ent
handl i ng. These features formthe basiljs for a reproducible action, wherein
the lack of cross-reactivity is incluged, and WO

2011/ 101069PCT/ EP2011/ 000054 - 80 - for a reliable and safe interaction
with their matching target structub f current invention also conprises
the use of present hetaryl am nonapht hyri difne derivatives in the inhibition,
the regul ati on and/ or nodul ati on ofyN R I gnal cascade of ki nases,
especially the TGF-11 receptor kinases, which can be advant ageously applied
as research and/ or 5di agnostic . Rurt Fernore, nedi canments and

phar maceuti cal conpositions comt aihi sajld conmpounds and the use of said
conpounds to treat kinase-nedi at®d dbndi S IS a prom sing, nove

approach for a broad spectrum of therapi ausing a direct and i medi ate
reduction of 10synptons in man and animal. The inpact is of special benefit
to efficiently conbat severe diseases, such as cancer, inflanmuation and/or

fibrotic diseases, either alone.or_in ¢ i natio ith ot jzcancer,
Lt i nf | aFres cpmppudy R (& el B st idhd B 3o

af or ement i aned2 cdre givealin Pabledraswyet he conpounds of formula (1), their
salts, isoners, tautoners, enantioneric forns, diastereoners, racenates,
derivat?ves, prodrugs and/or 15metabolites are al so useful for the

di agnf),si S EWMFFL@TZ{T&I'&]IUN' asddy for tbamgsﬁsmﬁasdea@otbrr nma’&_@ﬁaﬁibitocrlki nalse
signal i ng, particul ar ssociated .with cell pr eratiop.and cell ,. ..
e o B ke teabi A0 dohihst et pindle e S48 Srifin ntybiion.

3! ther t he%@:}é@ﬁ.m_é of tl'ieﬂur@?ﬂﬂihéaélio@m ﬂmﬁ lvh; nhwsie:aiwmiaaswﬁﬁa@aél'adémsﬁty in

| agnostl CS O e eCt! veness n t ho r eat nen SUC r ,

oo T adtovell et aie end cufyRted Rucmignt upddrslndat sositiany Ned devabe

Wi ';TE any NM,:eoﬁldm %s'f@ﬁam@ﬁiﬂﬁhﬁwﬁ)wm Gd_n‘ﬁpn'sel@ruﬂ W of ACS aﬂ(ijc?tﬂhémﬁlrof Targedta,

coO Il nation thera . e to thel urprlsin tr.on an r. s ctilve

“nhi biti on 30f tnEStUbSERRE R NeEAea Bt foatentiatens sgte sl intha &t o ng

Ehosghatte Qﬁl@ﬁ&?ﬁsl efriégmitﬁfs'l??latstﬁfsom% Bondeh@atangrahe 8siverit [?&O?ﬁsidar@t@hi altnt ca{l
e advant ageous adm ni st er a 0oses COo ar e [OJN0) er e ot en

or selecti V%ﬁ%ﬁf?webwqq’%’sp{:fyéa\ghg Mgg 8{%?Iceg%‘ﬁ?%9?rﬁ‘§d 8%?@8 ent

or even supgirh&iondt e €gshail Viokgfroal thefikettsls, the adderiptib®was Feabudddose
reducti on may advantaqeo sIYﬁ ead di ci nal erse

ho | ess or ,even no,. ag

effect 95 FUHPERERNOIRETRAIA 21 0 BN It GRUG R AEES GF APUBRIERE BBABRAHGS0r ¢ he
i nvention nRietdndbsikdresanbamd thugd of theasst pedlifarautesduring teé eatued f ects on its
30own regardl ess of the dose applied. Al the references cited herein are
i ncorporated by reference in the disclosure of the invention hereby. 35It
is to be understood that this invention is not limted to the particul ar
conpounds, pharmaceutical conpositions, uses and net hods descri bed herein,

. . I ' Y T Y T M




WO 2011/ 101069PCT/ EP2011/ 000054 - 81 - of describing particul ar enbodi nents
only and is not intended to limt the scope of the present invention, which
is only O¥P2AHAIOMEOt he appended clai ns. As used herei n, PCREPIHILGH0Ehe
appended cl ai ns, singular forns of mopq$5§uch as "a," "an," and "the"

i nclude their corresponding plural referents unless the context clearly
dictates otherwi se. Thus, e.g., breference to "a conpound" i ncl udes a
single or several different conpounds, and reference to "a method" includes

reference to equivalent steps and nethods known to a person of ordinary
ski |l i nEXAMPAE14: IO SraNTe) SRy 0k detsrmipipR el Be lsaey, ofnhibitere whtheal and

sci enti fi'nﬁib'ﬁtfohfﬂiT@ﬂegetaf?ﬁ&iléltebq’méct%he same nmeani ng as commonly under st ood
by a person of ordinary skill in the art to which this invention bel ongs.

10 The t EodkingsRassayassaried euas 3a4-weltiashiriale assay nd! -2 AVRHGDITALKE,

descrg begzg HMdcsift@sT SMAUQ"QndSBﬂWI fof mPl(wrﬂh o@fp@?bf *ﬁ@h@ﬂél@%véﬁ@m&hb%é rFOt
described in detail correspond known standard nethods that are wel

known t oadotplrobane eke? Ple@ol’ﬂMtqqu'EePrEcS 18rmMr9éM9§dmﬁlfeM@§ N!i‘rcée aé%MerPé[H in

mor e det giqloigh BEA Bl 7rwﬁtlﬂmesw.ttweéseg@bs@wel(sablcgﬂéerqfan@ﬁ@w@bft for
literature. 15Alt hough methods and materials sinmilar or equivalent to those

descri beflS minethe r@aﬁt'%\ewﬁfs%tﬂpﬁ’?i’ WHRO v HESiZ00 raM BLRKA sofgtiony filtered Mithsent

i nventi Oguct%H'att ?Mrﬁt&?{@émﬂu%aﬁér%mw&h@% »@éﬂs%re mghéd)whwﬂ%semfmbes
are provid |l ustration and not by of [imtation. Wth

the RanBi%cs, % N3GISalion ResiBRA WRTTBAPIEAdN TeRophount The |G yANIes were

cont ani nahjcigtedtlsing RS €STHevREMRVAE gleAGH TEBIE). Ab@vé@rﬂﬁbe@beanﬁéﬁﬁsaraqu@&e
particularly to be 2Qconstrued such that they are not limted to

expl i ci t WereiBdisatdiared conbi nations of features, but the exenpli f| ed
features may be unrestrl ctedly conmbined again if the techni cal probl em of
the invention is solved. In the foll|l ow ng exanples, "conventional workup"

means: Wvb%1%fd?ﬂmﬁ?e%@€'e@§%r?t'°@5 the pH was adjusted, if necessary,

to aqyal yg) IBfechiert WBRNA 2orifien 91 ocdg pea bét@e%?rb&@n%&@ﬁdﬂg-tb'tﬁé‘uﬂénﬂcﬁﬁarﬁﬁd
product, The mxture was extracted wth et hﬁe acetate or dichl oronet hane,

t he phas@9 Hehsedisn aydreaen Phosphateyq i of pidistiledyatewas adiysied te oK QiPenaf at e

and evapqrrah@aiocmaﬁb adie sumélﬂméremasar@wﬂeﬁnmd IRECtANHIR IRPhHREY ufderShdrié a
gel and/ or stalli ues were determned on silica eI The

at
el uent w&gn fmﬂ neesea %bﬁ@f'ﬁa%?mgna Eact nigctivaivizh gonained &.neg of
Mass  spegigredientM; Agi l ent instrunentation series 1100; el ectrospray
positive nbde; scan 85-1000 m z; fragnmentation by voltage variable; gas
t enpéPat ure 35300C, Sol vents Lichrosolv quality Merck KGaA LC
col um: C}(‘J)%ﬁddshor%%eﬂdmm 8F201§6f aPActivedndrediBRt d%'c!d@'?% t5:tkk ﬂav%tlon was
trifl uoroacetl c.acid tn Wi tg ‘F 1/ 101069PCT/ EP2011/ 000054 - 82
El uent Bresitesvith 90 eieey destpinand T40Y o Xeosmp priterePeradiininmoulds:and 100 9%

sol vent BjibWedtbeddl./EdchSUppEsoR. cbntdindgd 20 WY dlatmetingddikd® nm LC- M5 net hod B
/ LG System 1

25 (C) Solution: A solution was prepared from 1 g of an active ingredient according to the
invention, 9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH was adjusted to 6.8, and the
solution was made up to 1 | and sterilized by irradiation. This solution could be used in the
form of eye drops.

30
(D) Ointment: 500 mg of an active ingredient according to the invention were mixed with
99.5 g of Vaseline under aseptic conditions.

(E) Tablets: A mixture of 1 kg of an active ingredient according to the invention, 4 kg of
35 lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate was
pressed to give tablets in a conventional manner in such a way that each tablet contained

10 mg of active ingredient.



Mass spectrum 10 LC colum: Eluent A: Eluent B: Gadient: Flow 15UV
detection: MH; Agilent instrunentation series 1100; electrospray positive
node; scawmob11100@on z; fragnentati on by vol tage vari ablper/rpasi1toesyper at ur e
300C;, Sol vents Lichrosolv quality Merck KGA Chronolith Speed ROD RP- 18e,
50 x 4.6 M2 0.05 %formc acid in water 0.04 %formc acid in acetonitrile
4 %to 100 % solvent Bin 2.8 mnutes pééjs 0.5 mn post wash at 100 % B 2.4
m/mn 220 nm EXAMPLE 1: Synthesis of

4-chl oro- 2- (5-chl or o- 2-fl uor o- phenyl ) -[ 1, 8] napht hyri di ne 20 A solution
of 9.95 g (50.0 mml ) 2,4-dichloro-[1, 8] naphthyridine (described by Koller,
Chem sche Berichte 60: 407 (1927)), 8.72 g (50.0 nmol)

5- chl or ofR-Gdates wpletsiylablstowete prebeed analaionaly o Esamplerand suksenuently

hydr ogen feal r

ni trog en&%}ggr}% E?T;égagr(f)al%grmg}; ;\)t{?%rcl%%ﬂ@] 3%@‘%5%8 f 2f, R, B%adanee
25pal | adaudr@yda) chloride were added and the m xture was stirred for 16 hrs
at 80 Water was added to the reaction m xture and the precipitate was
filte ed off, dried in vacuum and recrystallized from 2-propanole. This

yi el ded 4GELBhpsule 2(K-fANGACHVE iNOresiens aeeRIAIPD Yo thefinvesttinn pierd jtodusRs iRl

yel |l ow s 13) 6
! o 3 @;, &%5'@4 éaJosEP%% y@o?\?erﬂl%n@éﬂas% s ucﬁ%?’w fﬁa%t{&(ﬁ,@ulyggntaﬁ%@dd
J=6. 8, 22Emgb|)1;he8011‘03l(1§fedﬁf\i 6, 1H), 7.56 (dd, J=8.4, 4.2, 1H), 7.36 (ddd,
J=8.7, 4.2, 2.8, 1H), 7.10 (dd, J=10.9, 8.8, 1H). The foIIovving conpounds
were sim arly produced: 4-Chloro-2-(2-fluoro-phenyl)- [1 8] napht hyri di ne;
HPLCA0E: (B) Btpniles: A Keifiogbl kg vz aative ingrediem@rcemimito/tioe pusation in §8 | of
4-Chl oro ] | Mo L I\/H—I]
259: 4- cr%'déér‘g'eé%géq% }c}‘r?%%ﬁg%feg t?%{f%s@r%hﬁt hyrﬁdtﬂﬂ%ngobﬁhze% el M

[ MFH]  27Spnditighg anchsealgdiun rﬁtﬂﬁﬂﬁ@mﬂtwﬁ- rAfrpayle caltaingth G g Qﬁaﬁeve

HPLC- MVE: ég %@ m , [ MtH] 309;
4- Chl or 0-"22E2%F T uor 0-5-t ri f I uor onet hyl - Phenyl ) -[ 1, 8] napht hyri di ne; HPLC- VS:
2.52 mn,

15 (1) 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
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.



5 [MtH] 327; 4-Chloro-2-(2,4,5-trifluoro-phenyl)[1, 8] napht hyri di ne;

HPLC-M5: 2.45 min, [MtH 295;

4- Chl or o-we(eatflouwmpo- 5-tri f | uor omet hoxy- phenyl) [ 1, 8] naplrthwraiinegosHPLC- VS
2.63 mn, [MH 343; 4-Chloro-2-(2,5-difluol0-phenyl)-[1, 8] naphthyridine;
HPLC-Ms: 2.32 mn, [MH 277. 10 EXAMPLE 2: Synthesis of

4-chl oro-2-(6-net hyl pyridin-2-yl1)41, Slquhthyrldlne A solution of 1.69 ¢
(8.47 mml ) 2, 4-dichloro-[1, 8] naphthyridine and 3.24 g (8.47 mmvl)

6- met hyl - 2- (trlbutylstannyl) pyridine in 85 m toluene under nitrogen was
heated tg hﬁﬁﬁ% 15Then 178 ng (0. 254 mol)

bi s-(tri phenyl phosphi ne) - pal | adi um(11)-chl ori de were added. The m xture was
stirred for 16 hrs at 80C and then cooled to OCin an ice bath. The
precipitate is filtered off, washed with ice cold toluene and petrol ether
and dried in vacuum This |elded

4-chl or 012- GGHﬁEWﬁ9§99mFHPﬁ(Q yl)-[1, 8] napht hyridine as gray felted

needl es; HPLCMS: 2.25 min, [MH 256. 20 W.- NVR (CDCI3): 6 [ppm] = 2.71

(s, 3H), 7.29 (d, J=7.3 Hz, 1H), 7.61 ; zl\w 3 Hz, J2= 4.1 Hz, 1H), 7.80
(t, J=7.7 Hz, 1H), 8.66 (dd J1=8.1 szégz =2.00 Wz, 1H), 8.67 (d, J=7.8 Hz,
1H), 8.9 (s, 1H), 9.2 (dd, J1=4.1 Hz , 1H). The foll ow ng

conmpounds were simlarly preduced:
254- Chl or 0- 2- pyr azi n- 2- y141, 8] Rapii by ine; HPLG-MS: 1.99 mn, [MH 243;
4- Chl oro- 2-pyridi n-2-y111, 8] naght hy e; HPLC-Ms: 2.06 mn, [MH 242.
WO 2011/ 101069PCT/ EP2011/ 000054 E PLE 3: Synthesis of

2- (6- et hyl pyridin-2-y1) 11, 81nZpMN hyr Ndi n-B2y1] - pyri di n-4-yl -ami ne (no. 03)
To a solution of 189 ng (0. 73R4 ol ) )

4- chl ®r o- 2- (6-met hyl pyridin-2-yl)-[1, 8] napht hyri di n(a 5 and 76.5 ng (0.813
nmmol ) 4-am nopyridine in 2 m dioxane kept at 80C, 174 ng (1.55 mmol)

pot assi um tert -butyI ate were added and stirred at this tenperature for 30
addi tional MNR®8s. “The reaction nixture was cool ed down to anbi ent
tenperature wm,dNﬁa\V\&SrdenaesamttwendéH’(b fromeonganatber NasCHi [ t ered of f, washed
with water and purified by prep. HPLC in water/acetontrile. This yielded

[ 2- (6- et hyl pyridi n-2-y1) 41, 8] napht hyridi n-4-y11- 10pyri di n-4-yl-am ne as
yel | qpi sh crygtal s; HebGestN of URE{| 314. 1H NVR (d6-DVS0): 6 [ppn] = 2.57
(s, 3H, 7.35 (d, J=5.6 Hz, 2H), 7.41 (d, J=7.4 Hz, 1H), 7.65 (dd, J1=8.2
Hz, J2=4.1 Hz, 1H), 7.93 (t, J=7.7 Hz, 1H), 8.43 (d, J=7.9 Hz, 1H), 8.46
(m 2H), 8.583(s, 1H)den8teBMN 0dCR3=8.2 Hz, 1H), 9.12 (m 1H), 9.96 (bs, 1H).
15 This material dissolved in 2-propanol was added dropwi se to an excess of
0.1 NHCl in 2-propanol to obtain the dihydrochlorid: yellow crystals;
HPLC- M5 [ MrHjnd8i the prbdsd thialt etieas) cnermd Wvh &¥2, W8 e/VSiomvWadénotegs Nduced:

(2- Py1r5azi n-2-yl-[1, 8] napht hyridi n-4-y1)-Pyridin-4-yl-amne (no. 24)

X denotes NR1, Alk, O, S or C=R1;
R1 denotes H, A or Cyc;
20 R5 denotes H, A, Hal, OY, CN, -Alk-OY, COQY, -CO-NYY, SA, SO,A, NYY,

-OAIk-OY, -OAIK-NYY, -OAIk-NY-COOQY, -OAlk-Het®, NO,,
-NH-AIk-COOQY, -NH-CO-Alk-OY, -NH-CO-Alk-OCOQY, -NH-CO-Alk-NYY,
-NH-CO-NYY, -NH-CO-Het®, -NY-COOY, -NY-SO,Y, -NH-SO.-NYY,
-NH-Het?, -NH-R2, -NY-CO-R2, -NY-CO-NY-R2, -NY-COO-R2,

25 -NY-SO,-R2, -NY-SO,-NY-R2, -OAr, -NY-Ar, -OHet', NY-Het',
-CO-NYY-NYY, -CO-Het® or -CO-NH-Alk-Het>;

R1, RS together also denote -CH=CH-, -C(Y)=N-, -N=C(Y)-, -C(COY)=N-,
-C(CO-R2)=N-, -CO-NH-, -NH-CO-, -SO,-NH-, -NH-SO,-, =CH-NH-CO-,



201H NWR (500 MHz, d6-DWVSO): 6 [ppm = 9.76 (d, J=1.0, 1H), 9.73 (s, 1H),
9.15 (dd, J=4.1, 1.8, 1H), 8.85 (dd J=8.4, 1.8, 1H), 8.82 - 8.78 (m 2H),
8.51 (m Wwbo11Blodes9(s, 1H), 7.70 (dd, J=8.4, 4. 2, 1H), PCAEP2017/08B5{ m 2H).
Pyridin-4-y1-(2-pyridin-2- y141 8] napht hyri di n-4-yl)-am ne (no. 25) 251H NWR
(400 MHz, d6-DWVS0): lH), .11 (dd, J=4.2, 1.8, 1H), 8.80

6 [ pp 9.66 (s,
(dd, J=8.4, 1.9, 1H), 8.74 - 8 72 (m 1 63 (d, J=7.9, 1H), 8.56 (s,
1H), 8.50 - 8.48 (m 2H),
1H), 7.53 (ddd, J=7.5, 4.8, 1.2, 1H, 7.35 (m 2H). WO
2011/ 101069PCT/ EP2011¢QQ®@@{LH9'(3;3@(}_, EXAING, 4 or @RS, of
[ 2- (2-fluorophenyl)-[1, 8 napht hyridi n-4-y1]-pyridin-4-yl-amne (no. 10) Cl
To a suspension of 259 ng (1.00 mol)

4-chl or 0- 2- & f | uor opleaskes)H I, Hanaphtdnriaki-0¥, e0d Y5 106- w(m\mmbm,

4-am nopyridine in 5 S .=

butyl ate were added, '(“Hégklc&\?\(x Qaﬁggggds'%gj%ﬁm 1%@{)9 gtﬁ?thl 'L\re'W' hture
for 1ghr. After coolhl omeFoNa'mbeter}q?tt emagsca;wm?Hl rr\ém?;taaddmrglt-geﬁhe
reaction m xture. The pre tate for i.lter tO
water and dried in vaﬂﬁ%ﬁ‘@ri'gﬁy? gﬁ NH:Eo-Het, “CENH étswﬁﬁg Alk-0Y,
[2-(2-fluor Ophenyl) [ INBl 0ok M, dCO-NH-AIKLHEY I-N#H-0O4AIKINFHRTIOTY 86 bei ge
crystals; HPLC MS: Eg I‘?’-IlAZI T}\&Ll 1-NWVR (d6-DVS0): 6 [ppn] = 7.34 (d,
J=5.9 Hz, 2H), 738(8’ Al . 12=8.2 Hz, 1H), 7.41 (t, J=7.4 Hz,
1H), 7.57 (m 1H), 766(dd J1=8.3 Hz, J241Hz H),7.83(s,1H) 812

(t, J=7.8 Hz, 1H), 8.46 J1=8. 4 ,
1H), 19.1 (dR2J1=4.3 qﬁi‘°£€?2“1‘°§°%|_|z‘i?—§gg@' *@7" bég%lﬁ)’msﬁ R T ng

E:(zarr?gugﬂis werg ?: m | aféltaer/]roaryodm?ﬁgdz -7 Cgtﬁms andd1—4 N4Oand/orS atoms,

or o- uor o- e 1na ril.aln-4- |
(no. 05) 1H NMR (500 §@92 ﬁ%@) S_H'.?Sti@ e(’sbyarl)l‘:ﬁj"is@’tig Hg}e”J&%eﬁng
11-1), 8.97 (s, 1H), tﬁe@ﬂoddiﬁtAJ—l%ﬁ(ﬁ\l, NY¥, 0¥ H0; 8.83 (s, 1H) 8.55 (d,
J=5.8, 1H), 8.14 (dd, J=6.6, 2.7, 1H), 7.72 (dd, J=8.4, 4.1, 1H), 7.69 -
764(m 1H), 7.51 (dd, J=10.7, 9.0, 1H), 7.34(d, J=5.8, 1H). 20
- (4=F! uor orpheny! ) cieho?e]sna@éﬁelmylénw frord-oyid anpther Hj A-MalyCNaNvyeOho. 6)

[2

[ 2- (3-Chl or o- pheny1) i,n-4-y1]-Pyridin-4-yl-amne (no. 11)
Pyridin-4-y142-( 3- trrh’ﬁ%%fﬁé eny1) 41, 8] napht hyri di n- 4- y1Fami ne (no.
12) 25[2-(2,5-Difluoro-phenyl)-[1, 8] napht hyridi n-4-yl1]-pyridin-4-yl-am ne

(no. 13) 1F1 NI\/R(400 ) 6 = 9.71 (s, 1H), 9.11 (dd, J=4.1, 1.7,
1H), 8.82 (df, J= %\[‘Ay%'g Ee846(o| J=6.2, 2H), 7.90(ddd, J=9.2, 5.9,

8.04 (td, J=7-7, 18 1H), 7.65 (dd, J=8.4, 4.2,

ani ne

3.0, 1H), 785(s 1H) 767(dd J=8.4. 4.2. 1H), 7.52 - 7.38 (m 2H),
7.35 (d, J=

30[ 2- 2(02 FI uo@\o 5 tr| fq"%ﬂﬁwtﬁﬁnmﬁﬂéﬁ?mﬁe‘éf'ﬁﬁmmﬁ 0 Gaoms1- pyri din-4-y
|-anine (no. 16) WD AGHIHL0Y06IRGE ERAIEHROSDBEHaI 86 - 1H NVR (500

MHz, DMSO) 6 = 9.83 (s, 1H), 9.13 (dd, J=4.1, 1.8, 1H), 8.82 (dd, J=8.4,
1.8, 1H), 8.47 (m 3H), 7.96 (m 1H), (dd, J=4.9, 1.4, 2H).
Cyc denotes cycloalkyl having 3-7 C atoms,

in which 1-4 H atoms can be replaced independently from one another by
25 A, Hal and/or OY;

Alk denotes alkylene having 1-6 C atoms,
in which 1-4 H atoms can be replaced independently of one another by
Hal and/or CN;
30
Ar denotes a saturated, unsaturated or aromatic, mono- or bicyclic
carbocycle having 6-10 C atoms,
which can be substituted by at least one substituent selected from the
group of Het®, A, Hal, OY, COOY, -Alk-OY, -Alk-SO,, -Alk-Het',
35 -OAlk-Het', NYY, -CO-NYY, -SO,NYY, CN;



7.91 (s, 1H), 7.69 (dd, J=8.4, 4.2, 1H), 7.65 (m 1H), 7.37

5[ 2- (2- Fl uor o- phenyl) 41, 8] napht hyri di n-4-y1Fpyri m di n-4-yl -am ne (no. 17)
[é—(S- Chlwoae/fohasor o- Phenyl1) 41, 81napht hyri di n- 4- y1] - py pcaapei4eqk+ am ne
"C 1?1 N

10[ 2-(2- Fl uoro-5-trifl uoronet hoxy-phenyl)-[ 1, 8] napht hyri di n-4-y1Fpyri di n- 4-
yl -am ne (no. 38) 1H NWR (400 MHz, DVMBQ.6 = 9.73 (s, 1H), 9.11 (dd, J=4.1,
1.8, 1H), 8.83 (dd, J=8.4, 1.8, 1H), 8.76 (d, J=6.3, 2H), 8.10 (dd, J=5.9,
2.7, 1H), 7.87 (s, 1H, 7.62 (m 3H), 7.36 (d, J=6.3, 2H).

15Pyri di n- 4y h42- (2, f :
43)Py r1:—| 'NBR g ( éeﬁotbgla &M&cl%&r&é@%%ﬁ (?gi(fjoh@ﬁhdﬂfr.%lqi%ahﬂy% (no.

8.81 (dd, J=8.4, 1735!'!9!)“5846(d J62 2H) 8.15 (m 2H), 7.82 (s, 1H),

7.74 (td, J=10.8, 6. thch‘&an be éi?osﬁfﬂ»@adbly'gtIé]ast6n8squTﬂuen?séiéctéQn‘roﬂﬁﬁeZ 2H) .
20EXAMPLE 5: Synt hesis of

2- (5- chl or o- 2- f | uor oFrtRyalys Hab) RERPRYs iA@Y -4k §y BYY, -CO-NYY,

rmrph@\ol n-4-yl - propoxyp;eyvi dkn- 4-ylFam ne (no. 34) o KO BuCQ 02N Di oxan
d 2011/ 101069PCT/ ﬁPZOll/ 000054 - 87 -

Het? denotes a bicyclic heteroaryl having 2-9 C atoms and 1-4 N atoms,
which can be substituted by at least one substituent selected from the

group of R2, A, Hal, OY, COOY, -Alk-OY, -Alk-SO,, NYY, -CO-NYY,
10 -SO,NYY, CN;

Het® denotes a saturated monocyclic heterocycle having 2-7 C atoms and
1-4 N, O and/or S atoms,

which can be substituted by at least one substituent selected from the

15 group of A, Hal, OY, COOQY, -Alk-OY, -Alk-SO,, NYY, -CO-NYY,
-SO,NYY, CN;
and
Hal denotes F, Cl, Bror [;
20

and/or physiologically acceptable salts thereof.

2. Compounds according to claim 1, wherein

w1 denotes N or CH, preferably N,

25 w2 denotes CR6,
W3 denotes N or CRS5, preferably CR5,
W5 denotes N or CH, preferably CH, and
W6 denotes CH.

30 3. Compounds according to claim 1 or 2, wherein
R5 denotes H, A, OA, CN, -Alk-OY, COOY, -CO-NYY, NYY, -OAIk-OY,
-OAIK-NYY, -OAlk-Het?, -NH-CO-AIk-NYY, Hal, -CO-NYY-NYY or
-CO-NH-Alk-Het?,
preferably H, OA, CN, -Alk-OH, COOA, -CO-NHA, NH,, -OAIk-OY,
35 -OAIk-NAA, -OAlk-Het?, -NH-CO-AIk-NAA, Cli, -CO-NHA-NAA or
-CO-NH-Alk-Het?,



To a slurry of 790 ng (5.00 nmol) 3-fluoro-4-nitropyridine-1-oxide and 762
nmg 4- ( 3- hydr oxpropyl)-norphOl 1ne in 10 m di oxane, 673 ng (6. 00 muol)

pot assi unwoeanti/ridsat yl at e were added and stirred at anbipemtepb@nperoat ure for
16 hrs. The reaction mxture was diluted with ethylacetate, filtered and
the filtrate evaporated. The residue was 5chromatographed on a silica
colum w th dichl oronet hane/ net hanol . :éhs yi el ded 443-(4-
nitro-1-oxypyridin-3-yloxy)-Propyl]- moreRGl i ne as a browni sh oi | ; HPLC- MS:
[ MFH] 284. A solution of 460 ng (1.63 mmol)

443- (4- nitr§ 1- oxypyri di n- 3-yl oxy) - propyl] - norpholine in 30 m ethanol was

hydr ogenat ed on Raney- N ckel catal yst at anbient tenperature and 10nor mal
pressure. TR4, Bat al y$ageikes dsq danoig)-@1FCH HeOMNH+ rR=NilasNEGEPor at ed to

dryness. This vyiel ded\fﬁ = @gr Qh.QjH-tt({lra);l Propoxy) - Pyri di n-4-yl am ne as
orange oil; HPLC M5 slurry of 147 (0.50 mmol)

4- chl or 0- 2- ( 5- chl or oPrefer Mrﬁiﬂe@%m)uiC )napfﬁﬂrﬁngar ne and 15131 ngy (0.55

mml)53 (3-norphol i n-4-yl -propoxy)-pyridin-4-ylamne in 2.5 m di oxane was
heated to 80C under nitrogen. After addition of 118 ng (1.05 nmol)

pot assi ukh t &ompoupds prearding e apeatelains hiod whereids stirred at 80C for 1 hr.

After coolipg 1o amighbietPEicH Wi, W@OM’a@oaldﬂRdHémee mxture. The
reaction mxture was filtered and t filtrate evaﬁlerated The resi due was

chr onat ogr aphed on a- %‘Hrq;@aﬁ'lﬁ'MYerrnNWr/Nh"@@derﬁp@’U t-ehePridethanol . This

yi el ded 2- (5-chl or o- 2cH.NAL9EH CAKIEAIAIRDMENNIE DHAIR-NH-LHOA.

[ 3- (3- nor phol i n-4-yl - propoxy) -pyri di n-4-y1]-am ne; HPLC-MS: 1.20 min, [MH]
494. 10H NMR (500 MHz, d6-DMSO): 6 [ppm = 9.21 (s, 1H), 9.07 (m 1H), 8.79
dd, J 8 1. ; 0, 1 8.13 (dd, J=6.6,
(2 7 54 ﬁaﬂw&’acéoréﬂag(@an}b‘)l_f):la@ns ‘pto(ﬂr\ﬁ/héreﬁ_ir)m ?l:% (dd (10 9 5 o
1H), 7 31 ((Rz J=5. 1, demptesphepyl( eyndyhpyra;o'ﬂor(qwazws epch Qévzhoch canbs’ (m
5er)d (Z:ego (m 6H), 1.84nd-Ndi- eHtisudsifuté®by aWend dherERBstiGrtasietielifom the

pr odu

[ 2- (5- Chl or 0- 2- f | uor GFPHRAVTCI(B, &habhe Y. iQf . £GF3) - [ 3- (2- mor phol i n-4-yI -
et hoxy) - pyr|d| n-4- yl]-am ne (no 4) 301H NVR (400 MHz, d6-DVS0): 6 [ppm =
9.22(¥' , 9.09 (d, J=2. (dd, J=8.4, 1.6, 1H), 8.45(s,
1H), 8. 216( ~ompayngs agpgrding, twlalmé DQV'T%?UQZF?[”‘U*? BB(m 2H), 7.42 (dd,
J=10.9, 8.9, 1H), 7.33 (d, J=5.0, 1H), 7.15 (g¢ 1H), 4.23 (t, J=5.5, 2H),
3.3 (m 4H), 3.28 (t, J=5.5, 2H), 2.17 (m 4H. WO

2011/ 101069PCT/ EP2011/ 000054 - 88 - EXAMR N, Synt hesi s of
[2-(2-fluoro-5-trifluoronethyl-phenyl)-[1,8] naghi hyri di n-4-y1] -

pyrim di n-4-yl-amne (no. 21) C Rt&ﬁ] vlzd (dba) 3 Xant phos Di oxan HN

R3 5
l NN
= —
N N R2
wherein
20 W1, W5 denotes independently from one another N or CH;
W3 denotes N or CRS5;

under the proviso that at least one of W1, W3 or W5 denotes N;

25
R1, R3, R4 denotes independently from one another H or A;



H2N To a solution of 307 ng (0.94 mmol)

4-chl oro-2-(2-fluoro-5-trifluoronethyl-phenyl)- 5[1, 8 naphthyridine in 10
m di oxarwoundem1osbt r ogen, 89 ng (0. 94 mol ) 4- am nopyr iPOTAPPE,1/060034 N
(1.88 mmol ) cesium carbonate, 54 ng (0.093 mmol) 9, 9-di net hyl-4, 5-

bi s(di phenyl phosphi no) xant hene and 34 ng (0.038 mmuol)

tris(di benzyli deneaceton)- dipalladiun&%ﬁ wer e added and heated in a

m crowave apparatus to 140C for 30 mn S. The reaction m xture was
partitioned between dichl oronmethane and water. The organi c 10phase was

dried and t pr oducheﬁgggqcﬁ}qugﬂemdp\mbﬂ SObYCEERYE NwWMonli ydi chl or o-

nmet hane/ nethanol. Thrs yre

[2-(2-fluoro-5-trifl sQAeSY¥yIOANK&tel INH-COEABERY YyaldiGO-NYY-NYY or

y1] - pyri m di n-4-yl - anhpeyasapei.ge crystals; HPLC-Ms: 1.72 mn, [MH 386.
1h1 NMR (500 MHz d6- &EWWPF’S%’M = 10.19 (s, 1H), 9.13 (dd, J=4.1, 1.7,
1H), 9.03 (d, J=1.3, 1H), 8.94 (dd, J=8.5, 1.7, 1H), 8.82 (s, 1H), 8.54 (d,
J=5.8, 1H), 8. (dd - AideHr -88- _d)NHL--R3cryy- 66 (m 2H),
7.34 {dd, J=5. g% 1. O:to%m _rgaﬁ]ogd%&t%ow nCHéoér?r%oh&lﬂst@epe ’sﬁm’ I(a)r’l y produced:
[ 2- (5- Chl or 0- 2- f | uor eCPREAYPYA4 or &hirzplitahyir i di n-4-y1]-[1, 3, 5] tri azi n-2-yl -am
ine (no. 18) 1H NMR (500 MHz, d6-DMSO): 6 [ppni = 11.02 (s, 1H), 9.12 (dd,
J=3.9, 1.6, 1H), 8.86 (s, 202H), 8.83 (dd, J=8.4, 1.5, 1H), 8.58 (s, 1H),
8.12 (dd, J&& 6, 2.7 denples H. AR MH2HYH-COAICOMHAJHAPNAA, 9. 0, 1H).

[ 2-(2-Fluoro-5-trifl uQpargt vl eqml |i—|3e»t"81 g I ditneér -[1,3,5]triaz
in-2-yl-amne (no. 44 22?&%%&4@% }Ii\l/lk—|z damo%eﬁgﬁﬁ%@%&m. 04 (s,

1H), 10. 15 (dd, J=4.2,-CO-HH-Heij, -N§I-Q0-Ali-OHpey)-NHBCORAKdN-CRMA5, 1.9, 1H),
8.68 (d, J=1.7, 1H), 8.48 (dd, J=6.9, 2.3, 1H), 8.01 (ddd, J=7.0, 3.8, 2.7,
1H), 7.70 (m 2H). . . .

[ 2- (6- Met hyIRDyr i di n-dengtes-gheny] awisivt. pyrazalyhorpyyazinybyaachiofiwhich cap bgni ne
(no. 49); HPLC-Ms: 3 3 & : : ;

Pyri i e 042- (2, 4, 50001 71 QT SUSTRAS Dy ot gast one subetiupnt sqlected fom e
50); HPLC-MS: 1.56 mgfoug ®kH]CI3By C bo CN. Qs ] EP2011/ 000054 - 89 -
EXAI\/F%ISE 7: Synthesis of obtained

[ 2- (1-met hyl - 1H pyrazol - 3-y1) 41, 8Thapht hyri di n-4-y11- pyridin-4-yl-am ne
(no. 35) andY denotes H or A;

[ 2-(2-Met hyl - 2H pyrazol - 3-y1) 41, 8] napht hyri di n-4-y1J- pyri di n4-yl -am ne (no.
36) 5 To a solution of 10.6 g (54.7 n’m)lg ) ) )

3- (4, 4, 5, 5- tAt r anet hydenotes, unbsanskhed 6F bragabed glkyl havipg (a4 61atoms, in pbick
acetonitrile, 17.8 g nﬁélﬁ Ftof¥ah HARBIaLER GRERARRY €1ver e added and the

m xture stirred at anbient tenperature for” 70 hrs. The reaction m xture was
filtexed and the residue washed with acetonitrile. The conbined filtrates
wer e evaporajged and t i - L oAl | et her. Undi ssol ved nmateri al
was filtere Igff; the 11 Igbtérﬂitqgers\%gﬁ r#)gg’)%\%%ﬁg}s/odi um sul fate and
evaporated. One got a m xture of

1- met hyl - 3-( , 5, 5-1 RS i i fi ian- o i | e und

1- net hyl - 5- ( eﬁ 5, 5- tgétr{ anetﬁ%r:a%%?g‘?lgjﬁl@gggéﬁhgﬁ'-%{rﬁélﬁfm%ﬂ%ﬁg’l e as
colorless, slowy cr y@pmhpllrzqwgormyrrph one, which can be monosubstitute

by A, Hal,
25 COOQY or NYY;
and
Hal denotes F, Cl or Br;
30 and/or physiologically acceptable salts thereof.

7. Compounds according to any of claims 1 to 6, which are selected from the group of:



WD 2011/ 101069PCT/ EP2011/ 000054 - 90 - A solution of 2.99 g (15.0 mmol)
2,4-dichloro-[1, 8 naphthyridine, 3.12 g (15.0 nmol) of the product m xture
from st epwd 2anchoiosd1 g (18.0 nmol ) sodi um hydrogen car begater20mn/08@s41 DVF
and 15 m water were heated to 80C under nitrogen. Then 526 ng (0.75 5mmol)
bi s- (tri phenyl phosPhi ne) - Pal | adi un(I1)=%®3 ori de were added and the mixture
stirred at 80C for 16 hrs. The reaction m xture was distributed between

di chl oronet hane and water. The organic pha was drleq over sodiumsul fate
and the product'%hronatogr phtd on a silicz5 col g

di chl or onet hane/ net hanol obt ai ned the two ilgo rs

4-chl oro-2-(1-net hyl - 1H pyrazol - 3-y1) 41, 8]naphthyr|o*he as pale yeIIow
powder (HPLC-MS: 10 IMF45)° 1H NVR (400 MHz, @B+DNG0) r 6 [ppn] = 9. 15
(dd, J=4.2, 1.9, 1H & B J=8.3, 1.9, 1FD & 3 1H), 7. 91 (d,
J=2.2, 1H), 7.73 (dd, J 8.3, , 1H), 7.05 (d, J=2.3, 4.00 (s, 3H
4-chl oro-2-(2-net hyl - 2H pyraz(l - 3-y1) 41, 8] napht hyri di ne §5 pal e yel | ow
powder (HPLC-Ms: 15[ MkH 245) ® 111 NWR (400 VHz, d6 DVSO¥t 6 [ppn] = 9.19
(dd, J=4.2, 1.8,21H), 8.65 (Pd, J=8.3, 1.8,671H), 37 (s 1FD, 7.79 (dd,
J=8.3, 4.2, 1H), 7.61 (d, N0, 1H), 7. 27 (d, szmi 4.38 (s, 3H
20A slurry of 122 my (0.50lmgl)

4-chl oro- 2- (1- et hyl - 1FLu}ra§oI 3-y1) 41, 8] napht rﬂdine and 52 nmg (0.55

mol ) 4-am nopyri di ne 255 I di oxane was heat mder nitrogen to 80C.
Then 118 ng (1.05 ) assjumtert-butylate dded and the mixture
stirred at 80C for eaction m xture |ha rtijti oned between

di chl oronet hane and wat er. or gani ¢ phase was sodi um sul fat e,

evapor ated and the product 25&jystalllzed fromtert. but
obt ai ned [2-(1-methyl-1H pyrazol -3-y1)- &
[1, 8]naphthyr|dbg 4-y1] - Pyridi n-4-yl -am ne col ord ess crystals; HPLC Ms:
[ MtH 303. 1H NMR (500 MHz -DVS0): 6 [pp =9 s, 1H), 9.03 (dd,
J=4.1, 1.7, 1H), 8.71 (ddv 3=8.3, 1.7, 1H), 8. 46"™d, TJ=6. 1, 2H), 8.03 (s,
1H), 7.83 (d, J=2.2, ~{-57 (dd, J=8.3, 4.2, , 71.29 (d J=6.2, 2H)
6.99 (d, J=2.2, 1H), 3. 4, s,N3 1). 30 The foII Lrg, compound was simlarly
pr oduced:
[ 2- (2- Met hyl - 2H pyrazol - 311) ¥¥7 8] napht hyri di n- 4- i &in-4-yl-am ne as
colorless crystals; HPLC-Ms: [ M+H] 303. APy

dé-DVs0): 6 [ppm = 9.62 (s, 1H), 9.07 (dd, J=4.1, 1.7, , 8.78 (dd,
35J=8.4, 1.8, 1H), 8.43 (d, J=6.2, 2H), 7.73 (s, 1H), 7. (dd, J=8.3, 4.2,
1H, 7.52 (d, J=1.9, 1H), 7.33 (d, J=6.3, ZF% 7 33 (d, F+6.3, 211), 6.93
(d, J=2.0, 1H), 4.32 (s, %Tf\ VO 2011/ 101069PCT 1/ 000054 - 91 -
EXAMPLE 8a: Synt hesis of J N

{442- (5-chl oro-2-fl uor enyl)41 8] napht hyri di n- 4 yNanlnoIpyrlnldln 2-y1l) -
' f (no. 51) 0 40AN

t hyl et her. One

F

9 73




1 g of comercial 2,4-diamno pyrimdine was treated in 40 m tert.-butanol
wth 5 1.5 g BOC20 in the presence of 3.48 ml DI PEA at anbi ent tenperature
for 6 hrswoAbtigwimyaporati on, the product was extract edpairtar2atoydosacet at e
fromwater, dried with Na2SO4, filtered and evaporated to dryness. After
digestion with petrolether : ether 3:1 (vol) and drying 849 ny

(4-am no-pyrimdin-2-yl)-carbamc acid égrt-butyl ester was obtained as a
white powder with Rt- 1.08 nin and cor P28 nmmss of M¥H - 211 O N.'" N

| -12N 10 200 nmg 4-chl oro-2-(5-chl oro-2-fl uoro-phenyl)41, 8] napht hyri di ne

(cf. EXAMPLE 1)5and 143 A-am no- pyri m#in-2-yl)-carbamc acid
tert-butyl ester in 8 m Wi axane containing 444 ng) , 13 ng Pd2(dba)3
and 16 ng xant phos wer &N nCubat ed under argon gas '&L for 16 hrs. After

evaporation to dryness tRe orfude sanmple was flashedjon S102 with a 15 MeOH
gradient in DCM A pocoledifraction was dried d di gested with ether

to give 88 ng pr oduct" {4'42- chl or o- 2-f | uor o- N

, 8] napht hyri di n-4-yl am no] - pyri m di n-2-yl}- carbam c agli d/ tert-butyl ester
as a white powder with Rt- 1.80 mn and correct mass foopfid MtH - 467. WO
2011/ 101069PCT/ EP2011/ 000054 - 92 - EXAMPLE 8b: Synt hesi
N442- (5-chl or o-12-f | uor o- yI ) 41, 8] napht hi& i di n-wb- BSism di ne- 2, 4-di ami ne
(no. 52) N I ,NN O 889 of NN

{442- (5-chl oro-2-fl uggo-lghenyl) -[ 1, 8] napht hyri di n-4
- 5 carbamic acid tertibutyl ester (cf. EXAMPLE[S
4 mHC in dioxane atN ambi tenperature for 4NjFsy
product was digerated with er and isolated by filtra
of N412-(5-chl oro-2-fl uoro-phenyl )41, 8] napht hyri di n-
4-y1J-pyrimdi ne-2, 4-di am ne as hydrochl orggle salt pth FRt - 1.36 nmin and

yl am noFpyri m di n-2-y1}
¢ treated with 6 nl
evaporation the
on to give 57 ny

correct mass folthd M+H - N 10 EXAMPLE 97% Synt hesi sjoft

N42- ( 6- met hyl - pyri di n- 24 , 8] napht hyri di n- 4-y11 pyri di ne4, 6-di am ne
(no. 55) Simlar as _in EXAMPLE 8, the target conpoyind was synthesized from
174 ng 4-chl oro- 2- et hyl - pyridin-2-y1) 41, it hyri di ne and 143 ny

(6-am no-pyrimdin-4-
product that was treated w aqueous TFA to de-protec
after reversed phase chronmat ggraphy on a Gemini RP18 coljum in 0.3 % TFA

with an acetoniﬁile grad/@lt - the isolatgd produc
9% '

mc acid tert.-buty xto yield a crude

N42- ( 6- et hyl - pyTidin-2-y [ 1, 8] napht hyr 1 di n- 4-§21- y\r”i m di ne- 4, 6-di am ne
with Rt - 1.18 min and ®6rrect mass found 20 MtH - H830- The sane conpound
can be obtained with 3y otrecti on strategy by f 4, 6-di am no

pyrim di ne instead of A8-a0R0-pyrimdin-4-yl)- c acid tert.-butyl
ester. WD 2011/ 101069PC 1%y Synthesis of of
442- (5-chl oro-2-fl uor o- phenyF )[ 1, 8Jnapht hyri di n-4-yl amNngf -
N- et hyl - ni coti nam de

14

82

15 85




200 ng 4-chl oro-2-(5-chloro-2-fluoro-phenyl) 41, 8] naPht hyri di ne and 104 ng
met hyl 4- am nonicotinate in 8 m di oxane containing 444 ng Cs2CO3, 13 ngy
Pd2( dba) warndi11®106g 5 xant phos were incubated under argeaTgR01A0V0GEL for 18
hrs. After evaporation to dryness the crude sanple was flashed on Si02 with
a MeOH gradient in DCM A pooled fraction was evaporated to give 28 ng

pr oduct 442-(5-ch|oro-2-f|uoro-phenyl)ah}LS]naphthyridin-4-

yl am noFnicotinic acid nethyl ester with Rt - 1.60 mn and correct nmss
found M+rH - 409. 1014.4 ny

442- (5-chl oro- ¢ | uor o- phe [ 1, 8] napht hygé di n- 4-yl gpagoFni coti nic acid
net hyl ester were treated LL 250 pl of 33 % nethylam e in ethanol at 40C
for 5 mn and then at ambie tenperature for 16 hHy. Aft ¥ evaporation the
product was digerated-yitly ether and dried to giw®e 55 7 g1y

442- (5-chl oro-2-fl ugy o-jphenyl 41,8Thaphthyridinl47xle 1 Qi - Nmet hyl - ni coti na
m de as a yel |l owi sh pewiat Wi Rt - 1.47 min an c8rré@ct)mass 15 M+H -

408. EXAMPLE 11: Synthesis
{442-(2-fluoro-5-trifluoronethyl - phenyl)-[1, 8] napht hyri di n- 4-
yl am no] - pyri di n- 3-yl ynet hanol *150 ng

4-chl oro- 2- (2-f1uor o-5-tri Ygrronethyl-pheﬁ&l)ll,SThapcgEZ{jg%%; and 57 ny

20 4-am no- 3- hydr oxynet hy dine in 6 m di oxane cqg 4] 99 ny
Cs2C3, 8 ngy Pd2(dba)3 and 10 ng xant phos were incubagled under kargon gas at
90C for 18 hrs. Aftei evappraFion to dryness the grufe sanpl e was fl ashed
on Si02 with a MeOH -Ee i 21 DCM A pooled fra vaporated to
give 59 ng product {442 41
, 8] napht hyri di n- 4-yl am no] - py¥1 di n- 3-yl ynet hanol with 25
correct mass found MrH -415, EXAMPLE 12: Sypthesis of
142-(2-f|uoro-53%hloro-phqﬁ?1 41,8]naphthy¥$din-4-y1]-1q$£§N 0
dihydro-inidazo[4,5-c]Pmnkﬁkﬁ-2-one and/ or /k¢¢kw/m\
[2-(2-f|uoro-phenyl)4\\8\gaphthyridin-4-Apyridin-4- | - &4m ne fno. 10)
30Referring to the pfevj ous gxanples, said conpoungs werle
obt ai ned i n accor dance” Wt foll ow ng schene: N
2011/ 101069PCT/ EP2011/ 00005 94 - Furt her conpounds,
anal ogously obt ai ned accordi to any Exanple.1l to 12, are given in Table 1
above. 5 EXAWMPLE,13: CeLLQ%ag assay for tegging TG--beta receptor | kinase
inhibitors As afi-exanpf®, Jhe ability of the inhibitors No ®lifhinate
TGF- bet a- medi at ed growt ik biti on was tested. Cellsna
epithelial cell Iine were sown in a defined
mcrotiter plate andjcyltivatied overni ght under stjand
day, the 10 nedi um wa¥’ r&pl by medi um whi ch co % of FCS and 1
ng/ M of TGF-beta, and the t substances were added in ned
concentrations, generally in &he formof dilution series with 5 fold steps.
The concentratigq of the solyent DVMSO was ggnstant at 02%;%? After a

, B

- 1.48 mn and

N
ensé#y in a 96-well
condi ti ons. Next

further two day Crystal ¥iodlet staining of the cells arried out.
After extraction of the frysfal Violet fromthe fixed eetts? ~tufie absorption
was neasured 15spectroph onegrically at 550 nm It _goukd be lised as a
quantitative measurejofthe apherent cells present jand thus of the cel
proliferation during enNCu e. WD 2011/ 101069PCTAN 0054 - 95 -
EXAMPLE 14: In-vitro (enzy ssay for determ nation of the=efficacy of
inhibitors of the inhibition gf TG beta-nedi ated effects The ki nase assay

was carried out:£§ 384-w@5tjﬁiéshplate assgy- 31.2 nM iiifﬁf-ALK5,
| !
= =

0
N
H)i
F

HN

Cl



5 439 nM of GST-SMAD2 and 3 mM of ATP (with 0.3pC of 33P-ATP/well) were

i ncubated in a total volune of 35 p1(20 nM of HEPES, 10 nmM of MyCl2, 5 nM
of MCl2,wbd 20/@i06DTT, 0.1 % of BSA, pH 7.4) wi thout or perTtHEHP261@8b00541DSt ance
(5-10 concentrations) at 30C for 45 min. The reaction was stopped using 25
pl of 200 mM EDTA solution, filtered with suction at roomtenperature after
30 mn, and the wells were washed with B tinmes 100 pl of 10 0.9 % Nad

sol ution. Radioactivity was measured i'1YPhe TopCount. Thel C50 val ues were
cal cul ated using RS1. The results are given in Table 1. Above and bel ow,

all tenperatures were ind ed in C. EXAMGLE 15: Pharmgceuti cal
preparations 15(CA) Idiectfﬁﬁiylals A sol ution of 100|g f @n active

i ngredi ent according to H
phosphate in 3 | of btz
hydrochloric acid, stgfd
| yophi | i zed under sterile cog ile condltlons.
Each injection vial contained!/ 5 ng of active ingredi ents_20 (B)
Suppositories: A mxture of 20 g of an active ingredientlaccording to the
i nvention was ted with 650 g of soy | ecj ahln and 1409\ of cocoa butter,

e invention and 5 g of dim N ydr'ogen
i Q pFL .5 'using 2 N
i nj ecti on vi al s,

poured into noufds and al lGwgd to cool . Each supp05|toﬂy on ai ned 20 ng of
active ingredient. 25(C)y tion: A solution was pr m1l g of an
active ingredient acc rd'ng to the invention, 9.3 N@H P L 2 H20,
28.48 g of Na2HPO4 nz 20 and 0.1 g of benzal korfi uth chl ofi de i N°940 mi of
bidistilled water. & djusted to 6.8, andvthe s i on was made up
toii and sterilized by irr tion. This solution could used in the
formof eye drops. 30 (D) Ontnent: 500 ng of an active igngredient

according to thginventi re mxed withg§9.5 g @&%fife i ne under aseptic

conditions. (E Taﬁfets: A pixture of 1 kg of an agti ngr edi ent

according to the inventif¥dn, "4 kg of 35l actose, 1.2 kg ofNp éﬂb starch, 0.2

. gresium stearate was pressed t,Q e tablets in
a conventional manner_ ik such. a way that each tablet cgntdined 10 ng of
active ingredient. W) 2811 oS
tabl ets: Tablets were pressed anal ogously to Exanple Ey
coated in a conventional mank&r with a coating of sucrose,
talc, tragacanth and dye. 5 (G Capsules: 2 kg of an active ijhgredient
accordlng to the invention were introduced into hard gelatin dﬁpsules in a

conventional maB®er in suc way t hat eacﬁscapsule cont @i'med ng of the
active ingredient. 10(H),, les: A solution of 1 kg, FﬂLﬁ 've

i ngredi ent according to tthe invention in 60 | of bidistfilledHwater was
sterile filtered, trﬁhélé?¥ed i nto anpoul es, |yophiI Tget under sterile
condi ti ons and seale N nsterile conditions. Ea cont ai ned 10
ng of active ingredient. 15&;2 I nhal ation spray: 14 g of ctive

i ngredi ent according to the invention were dissolved in 10T of isotonic
NaCl solution, and the solution was transferred into conmer<ially avail abl e
spray containerg9mith a \mechani sm Th&9sol ution kcouf d be sprayed into
the nouth or nose. On ﬁip shot (about 0.1 m) corfegpo to a dose of
about 0.14 ng. WO 2011/ 1069PCT/ EP2011/ 000054 - 97 - 1. Conpounds

of formula (1)

30 100




[ W2 W3)A1l 14; X W5 6 /NR4 wherein W, Wb, W6 denotes independently
fromone another N or CH 10W2denotes N or CR6; WBdenotes N or CR5; under

t he proviwo2hatimb | east one of W, W2, WB, Wb or W6 denmirP201W,000054
Xdenotes NR1, Alk, 0, S or C=Rl; Rldenotes H, A or Cyc; 20R5denotes H, A,
Hal , OY, CN, -Al k-0OY, COOY, -CO NYY, SA, 502A, NYY, O0Alk-0OY, -O0Al k-NYY,

- OAl k- NY- COOY, - O0Al k- Het 3, NO2, -NHAIC@)%%?Y - NH CO- Al k- O,

- NH- CO- Al k- OCOY, - NH CO Al k- NYY, , - NH CO Het 3, - NY- COOY,

- NY- S02Y, -NH S02- NYY, -NH Het2, -NH R2, -NY-CO R2, -NY-00- NY-

-NY- 000 R2, 25-]Y-S02-R2, -MY-S02-NY-R2, -@Ar, -NY-Ar, -QbHe NY- Het |,

- CO- NYY- NYY, - He? or - Al k- Het 3; R1, R5toget herlal enote
-CH=CH-, -C(Y)=N, -N=Cady->-6HCOY) =N-, C(CO R2)=N+N"- - NH 00-,
-502-NH, -NH S02-, \\H CO- WO 2011/ 101069P 98 -

- CH N( Al k- Het 3) - 00-, Q) - or -CH=C(Hal)-; denot es H A HaI, oy,

CN, -Alk-0Oy, COOY, -TFN¥Y Y, -NY-COOY
NH Al k- NYY, - NH COA, kK- NYY, -NH-Het2, Het3, -0AZNY-Ar, 5-0Het1l,
NY-Heti, Heti, -NH S02Y, C, -NHHet3, -NH Al k-Het3, ¢NH Al k-Oy,

- NH- CO- NYY, -NH-00-Het3, -00- Het 3, - NH CO- Al k- O, -NH-COAIk-HetS,

- 00- NH- Al k- Het 333 - NH-?O\AP COOY or COQQH—AIKNYY NN o

|
N HN HN)\/I\N
N F
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37 107 NN O
HN
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10R2denot es a nonocyclic carboaryl having 5-8 C atons or a nonocyclic
heteroaryl having 2-7 C atons and 1-4 N, 0 and/or S atons, each of which
can be suwetniwumewoby at | east one substituent sel ect edprtr@mreath@o@soup of
A, Hal, CN, NyY, OY, =0; 15R3, R4denotes independently from one anot her H,
A, Hal, CN, NyY, OY, -O0Al k-NYY, -0Al k-0OY; Y 20A Cyc 25 Ak 30 Ar 35 denotes
H or A; denotes unbranched or branched kyl having 1-10 C atons, in which
1-7 H atons can be replaced by Hal; denotes cycloal kyl having 3-7 C atons,
in which 1-4 H atons can be replaced i ndependently from one another by A,
Hal and/or OY; ghenotes kyl ene having 1-611@ atons, iR-which 1-4 H atons
can be repl aced i ndependentlyN of one anot her by Hal aM  denotes a
saturated, unsaturated tic, mono- or bicycl® cartdbcylcl @ having
subst i tuéht sel ect ed
2, -AlKk-Hetl,

fromthe group of oy, COOY, -Al k-
- 0Al k- Het 1, NYY, - CO-N¥Y 2 , CN;, WD 2011/ 181089P P2011/ 000054 -
99 - denotes a nonocyc oaryl having 2-7 C atons gnd 1-4 N, 0 and/or
S atons, which can be substityted by at | east one substitluent selected from
the group of A Hal, OY, COOYS -Al k-0OY, -Al k-S02, NYY, -CO NYY, -SO2NYY,

CN; denotes a bdZyclic h8teroaryl having 21 C atons amatonﬁ, whi ch
- SC2MYY,)

can be substituted by “ai t one substituent select e group of
R2, A, Hal, Oy, coov, -"Al } - Al k-S02, NYY, -CO CN; denotes
terocycle having 2-7 C atonrs and A-4“N>0 and/or S
uted by at |east one suhgtNptennsel ected from
Y, - SO2NYY,

a saturated nonocyclic Ht

the group of A Hal,
CN, and Hal denotes F,

113
115 I o
)K(jq\
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and/ or physiologically acceptable salts thereof. 2. Conpounds according to
claim1, wherein Widenotes N or CH, preferably N, 25W2denotes CR6,

WBdenot eswli201r1/18RBY preferably CR5, Wbdenotes N or CH, pcefeeabloyoo€H, and
Wsdenotes CH. 30 3. Conpounds according to claim1l or 2, wherein R5denotes
H A QA CN, -Ak-0vy, COOY, -CO NYY, NYY, -O0Alk-OY, -O0Alk-NYY, -O0Alk-Het3,
- NH- CO- Al k- NYY, Hal, -CO NYY-NYY or - CQupi+ Al k- Hee; preferably H,
OA, CN, -Alk-OH COOA, -CO NHA, NH2, -O0AlIk-0OY, 35-0Al k-NAA, -O0Al k- Hee,

-NH CO Al k- NAA, O, -CO NHA-NAA or -CO NH Al k-Het3; WO
2011/101069PCThEP2011/000E?4N- 100 - or RIN21R5t oget heg—aj;so denote - CH=CH ,
-CO NH, -602-NH, -N=C(Y)s J-CH=C(NX2)- or -CH=C(Hal JI-; referably
-CH=CH, -N=C(H)- or - C(Br)-. 5 4. Conpounds ac urdlng'ﬁo any of clains
1 to 3, wherein R6d QA, NH2, - NH COAx6Q NHA, Hal , NAA,

NH CO- Al k- NYY, - NH

-NH CO- Al k- OH or - NHCO- Al k NJ- COOA. 10 5. Conpolndd¥ ac
claims 1 to 4, wherein R2denttes phenyl, pyridyl, pyrazs
each of which can be nono-, di- or trisubstituted by at

di ng to any of
71 or pyrazinyl,
ast one

15 6. Conpounds™accordi ng

X
N N

substi t uent selgj:ted fromjf/lg group of F, fJg Br, CH3, - CF3, CN, OCH3, OCF3.
0

jﬂlaiml, havinggsub-for la (11) R6E WNwi R1
H

N /CI

51 129
F
52 130 NN /(L)H
HN
53 131 NN O
54
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N ws R4 wherein 20W, Wsdenotes i ndependently from one another N or CH
WBdenotes N or CR5; under the proviso that at |east one of W,, WB or Wb
denot es NvO2B11Rb106R3, R4 denot es i ndependently from oneprammprb@n/obboss A, WO
2011/ 101069PCT/ EP2011/ 000054 - 101 - R5denotes H, A, OA, CN, -Al k-0OY, COOY,
- CO NYY, NYY, -O0Alk-0OY, OAl k-NYY, -O0AlKk-Het3, -NH CO Al k-NYY, Hal,
-CO- NYY-NYY or CO NH Al k-Het3; S5R1, R3pggether al so denote -CH:CH-
-CO NH, -S02-NH, -N=C(Y)- CH=C(NO2) - or -CH=C(Hal)-; R6denotes H A,
OQA, NH2, -NH COA, -CO NHA, HaI NAA, NH CO- Al k- NYY,
- NH Al k- Het 3, s§H CO- N H2, NHNH—COHetS 10360 NH Het 3 ~yNH,CO- Al k- OH or
-NH CO Al k- NH- COOA; R2den & phenyl, pyridyl, pyrazpﬂ\y;U\ pyrazinyl, each
of which can be nono-, di:.of tri subst i t ut ed by at "Weast ibne substltuent
sel ected fromthe group ¥, d, Br, CH3, CF3, &N 3, "'15 Ydenot es
H or A, Adenotes un d or branched al kyl havia -4.C atoms, in which
1-5 H atons can be and/or C; 20 Ar'kdeno al kyl ene havi ng
1-3 C atons; Het 3dendt es" pi zi ne, piperidine, norph ne, pyrrolidine,
pi peri done, nor phol i none or pyrrol¢i done, which can be
nmonosubst i t ut ebrby A, COO ! or NYY;138nd H%I denotes F, d or Br;

=N

58 140
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30and/ or physiol ogically acceptable salts thereof. WO
2011/ 101069PCT/ EP2011/ 000054 - 110 - and/or physiologically acceptable

sal ts t heweah11/®106Pr ocess for manufacturing a conpound etrtfepeemlososs )
conprising the steps of: (a)reacting -at1opound of formula (1V) R R37 /N N
R2 5R4 (1V) wherein R7 denotes Hal, OY or NYY; and R2, RS,

R4, Hal and Y have the neani ng accordi ntg to claiml1l, 10with a conpound of
f or nul a apdjor\nhysiotogicathygcceptable salts thereof.

8. Process for manufacturing a compound of formula () comprising the steps of:

(a)

10

15

20

reacting a compound of formula (1V)
R3 R7

(V)
wherein R7 denotes Hal, OY or NYY; and

R2, R3, R4, Hal and Y have the meaning according to claim 1,

with a compound of formula (V)

%
wherein X, R1, W1, W2, W3, W5 and W6 have the meaning according to

claim 1 under the proviso that R1, R5 together are excluded,

to yield a compound of formula (1)

(1
wherein X, R1, R2, R3, R4, W1, W2, W3, W5 and W6 have the meaning

according to claim 1 under the proviso that R1, R5 together are excluded,

and optionally

(b)

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



/11 ,--4wX'w- 615H(V) wherein X, Rl, W, W, W8, Wb and W6 have the
meani ng according to claim1l under the proviso that RlL, R5 together are
excl uded,wd20t10oyieel d a conpound of formula (1) w3 --\W2pCT/EPAMA/000054 . . . 4

INXw65 ,./ r NNR2 R4 (1) wherein X, Rl, R2, R3, R4,
W, W2, WB, Wb and W6 have the neani ng 20according to claim 1 under the

proviso that Rl, R5 together are excl gqqﬁi,_ WO 2011/ 101069PCT/ EP2011/ 000054
9. Internediate conpounds of forrmula (I'V) RR37 .,e R2 R4 (1V) bBwherein
R2denot es phenyl or pyridyl, each of which can be substituted by at | east
one substituent selected fromthe group of A Hal, CN, NyY, OY, =0,

9. Intermediate compounds of formula (1V)

(V)

5 wherein
R2 denotes phenyl or pyridyl,
each of which can be substituted by at least one substituent selected from
the group of A, Hal, CN, NYY, OY, =0,
under the proviso that (i) unsubstituted phenyl is excluded if R7 is OY and
10 (i) unsubstituted pyridyl is excluded if R7 is NYY;

R3, R4 denotes independently from one another H, A, Hal, CN, NYY, OY,
-OAIK-NYY, -OAIk-OY;

15 R7 denotes Hal, OY or NYY;

Y denotes H or A;

A denotes unbranched or branched alkyl having 1-10 C atoms,
20 in which 1-7 H atoms can be replaced by Hal;

Alk denotes alkylene having 1-6 C atoms,

in which 1-4 H atoms can be replaced independently of one another by
Hal and/or CN;

25
Hal denotes F, Cl, Bror |;

and/or physiologically acceptable salts thereof.



under the proviso that (i) unsubstituted phenyl is excluded if R7 is OY and
10(i1) unsubstituted pyridyl is excluded if R7 is NYY; R3, R4denotes
i ndependemol2gi1ffmnoswone another H, A, Hal, CN, NYY, OY, POAEP20dYN¥0005DAl k- OY;
15R7denotes Hal, OY or NYY: Ydenotes H-df2A; Adenotes unbranched or
branched al kyl havi ng 1-10 C atoms 20in which 1-7 H atoms can be repl aced

by Hal ; denotes al k{l ene havzng ﬁ %%'% ons Ii ﬂe;ﬁ'\h' C tons can be
repl aced 1%dEPEWAHR ??ccé’fd'ﬂgn A RreVNig) AigSeleqlRe) THem grﬁ&?& notes F, O,
Br or 1; and/or physiol ogicallguhacceptabl e sabts ther eof .
2011/ 101069PCT/ EP2011/ 000054 - rrpunds accor ding {0 claim?9,

whi ch are sele d fromt e : {l/ orF phy|\rog| gal |
accept abl e therFeof ) L ur i Rg Z ) di ate
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and/or physiologically acceptable salts thereof.

10  11. Process for manufacturing an intermediate compound of formula (IV) comprising the
steps of:
(a) reacting a compound selected from the group of boronic acid, boronic ester, tin
organics and boron friflates, each of which is substituted by R2 having the
meaning according to claim 9, with a compound of formula (XI-A)
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wherein R3, R4, R7 and Hal have the meaning according to claim 9,
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converti nyoaohzwesdr an acid of the conmpound of fornul aPCr¥pP20mne00a4 sal t

t hereof. 1012. Use of conpounds according to any of clains 1 to 7 and/or
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inhibitors, 25(9) reverse transchﬂ)t ase inhibitors and (10) further
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converting a base or an acid of the compound of formula (IV) into a salt thereof.

10  12. Use of compounds according to any of claims 1 to 7 and/or physiologically acceptable
salts thereof for inhibiting ATP consuming proteins, preferably TGF-beta receptor
kinase, wherein an IC50 of the compounds amounts to less than 1 pM, preferably less
than 0.1 pM.

15  13. Medicament comprising at least one compound according to any of claims 1 to 7
and/or physiologically acceptable salts.

14. Pharmaceutical composition comprising as active ingredient an effective amount of at
least one compound according to any of claims 1 to 7 and/or physiologically
20 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
modulators, (4) cytotoxic agents, (5) antiproliferative agents, (6) prenyl-protein
transferase inhibitors, (7) HMG-CoA reductase inhibitors, (8) HIV protease inhibitors,
25 (9) reverse transcriptase inhibitors and (10) further angiogenesis inhibitors.

15. Compounds according to any of claims 1 to 7 and/or physiologically acceptable salts
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,

30 restenosis, HIV infection, neurodegenerative disorders, atherosclerosis, inflammation
and disorders of wound healing, angiogenesis, cardiovascular system, bone, CNS
and/or PNS.



